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FOREWORD 

HeaHh Minister Chen Mingzhang's letter to the delegates of the National Working Conference 
on Epidemic Prevention and Disease Control, expressing his warm congratulations for 

achieving the basic elimination of filariasis. 

Delegates and colleagues, 

The National Working Conference on Epidemic Prevention and Disease Control opens 
today. I will take this opportunity to extend my cordial greetings to you and through you to 
all the colleagues working over a long period of time in the forefront of health and epidemic 
prevention as well as disease control. My thanks also to all the participants from relevant 
departments and press circles for their support and concern for work in the field of sanitation, 
epidemic prevention and disease control. 

In 1994, a year of deepening reform, further progress in the field of san itation, prevention 
of epidemics and disease control was achieved. The most exciting and highly appreciated 
achievement was that all the 15 provinces/autonomous regions/municipal ities in which 
filariasis was originally endemic had reached the criteria of basic elimination of filariasis 
set by the Ministry of Health. This was announced at the National Working Conference on 
Parasitic Diseases Control in October 1994. This is another significant historical achievement 
in the field of control and eradication of infectious diseases and parasitic diseases after the 
eradication or control of smallpox, plague, classic cholera, recurrent fever and visceral 
leishmaniasis. 

China was one of the countries most seriously endangered by filariasis. Before 
implementation of control activities, there were about 30 million filariasis cases. It was 
endemic in 864 counties/cities in 15 provinces/autonomous regions/municipalities, with a 
total population of 330 million at risk. Patients suffered greatly from filariasis-induced 
lymphangitis, elephantiasis, hydrocele and chyluria, and it even resulted in permanent lifelong 

disabilities. 

After the founding of the People's Republic of China, our Party and government gave 
priority to filariasis in the field of sanitation and disease control. A control strategy based 
on the eradication of the source of infection as a principal measure was adopted. Despite 
some special problems in filariasis control, such as blood examination at night and side 
effects of chemotherapy, with over 40 years of arduous and remarkable struggle, an immortal 
glorious achievement of nation-wide elimination of filariasis has been finally realized. This 
has strongly secured people's health, promoted economic development and social prosperity, 
and has worldwide significance. 

vii 
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In a less developed country with a large population like China, it is not an easy task to 
eliminate filariasis in the whole country. Therefore, it is worth celebrating. On behalf of 
the Ministry of Health, I extend my heartfelt congratulations and high respect to all the 
leaders and technical personnel at different levels in the endemic areas who have made a 
contribution to the elimination of filariasis. In the final analysis, the achievement of filariasis 
control is due to the correct implementation of the basic policy of our health work: "Put 
prevention first, rely on scientific advance, mobilize the whole community to participate, 
lay equal stress on both Chinese traditional medicine and western medicine, and serve 
people's health". Therefore, the essence of the experience in filariasis control can also be 
applied to the prevention of other epidemics and disease control work. We must fully sum 
up and publicize this successful experience. 

The burden is heavy and the road is long. We must make persistent efforts to strengthen 
surveillance, sustain the achievement and finally eliminate filariasis. At present, it is still 
an arduous task in China to control infectious diseases, parasitic diseases and other diseases 
that are endemic. We must seize every minute, continue to challenge ourselves, press forward 
in the face of difficulties, develop a pioneering spirit and strive for new victories one after 
another. 
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Chen Mingzhang 
24 February 1995 
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PREFACE 

Under the leadership of the Chinese Government, with the help of health authorities at 
different levels and energetic support and cooperation among relevant departments of the 
government, through more than 40 years of unremitting effort by numerous medical and 
scientific workers, sanitation and epidemic prevention workers, and health workers at the 
grassroots, filariasis was eliminated across the country by the year 1994. This book has 
been specially compiled to sum up the historical experience of this achievement and record 
the arduous career of pioneers in this field, so as to hand it down to later generations, to 
inspire our successors to continue the battle against filariasis and thereby set an example of 
nation-wide eradication of filariasis for other developing countries. 

This book gives an objective description of the entire process of the control programme 
and the experiences and lessons obtained during the course of implementation, striving to 
make it more historic, authentic and scientific. Forty-one people have participated in the 
compilation of this book. They are all technical and administrative experts in this field. All 
the authors collected data extensively, were scrupulous about every detail, and worked 
tirelessly. Hence, this book not only gives a true picture of the historical process of the 
filariasis control programme in China, but also reflects the guiding ideology throughout the 
whole process, namely, scientific research starting off first and serving control practices. 

Data have been collected to the end of 1994. The book is divided into three chapters. 
Chapter I. Epidemiology: summarizes the history of discovery of filariasis in China, its 
distribution and damage, as well as the results of investigations and research into parasites 
and mosquito vectors. It is the baseline data for carrying out filariasis control and formulating 
control strategies and intervention measures. Chapter 2. Control: includes methods for 
diagnosis and treatment, organization and administration, control strategies, control 
programmes, assessment of control effect, and studies on the transmission pattern of filariasis 
at the post-control stage. It is, therefore, the core of the book, which reflects filariasis 
control practices with Chinese characteristics. Chapter 3. Surveillance: is a summary of 
the large-scale longitudinal and cross-sectional systematic surveillance, including 
parasitological, mosquito vector and serological components, that started in several provinces 
in 1984 after establishing the criteria for elimination of filariasis. The results demonstrate 
that the strategies adopted for the process, from transmission interruption (basic elimination) 
to elimination, are correct. After the main body of the book, there are chronicles offilariasis 
control in China, some relevant documents of the Ministry of Health, People's Republic of 
China and some photographs .. 
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During the process of planning, collecting data, writing and publication, we received 
generous support from the departments of health of relevant provinces/autonomous regions/ 
municipalities and other relevant institutions. I wish to express my gratitude to all of them. 
I wish to acknowledge with special thanks the contribution of many colleagues. Due to 
historical reasons, the data given here might be incomplete and there will be some missing 
information. As we lack experience in compiling such a monograph, any suggestions and 
comments will be highly appreciated. 

x 

Wang Zhao 
Director-General 
Department of Disease Control 
Ministry of Health 
January 1996 
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CooiroJ of Lymphatic Filariasis in Chma 

INTRODUCTION 

Little is known about the prevalence, extent and degree of filariasis in China before 
1949. After the founding of the People's Republic of China, the People's Government 
showed special concern about health. Under the guidance of the health policy, "To 

direct the service to the workers, peasants and soldiers" and "Prevention first", health 
authorities at different levels organized medical workers to make a survey of filariasis in 
the countryside, army, factories and mines. It was found that filariasis was very prevalent 
in our country. It was widespread, with numerous filariasis patients. In 1953, the Rear
Service Department and Health Department of the Huadong Military Command of the 
Chinese People's Liberation Army (PLA) organized relevant experts and medical workers 
in the Academy of Military Medical Sciences, PLA and the General Hospital of Huadong 
Military Command, as well as sanitation and epidemic prevention workers in the Anti
epidemic Brigade (a total of 294 persons) of the Rear-Service Department of Huadong 
Military Command, PLA, to carry out filariasis control work in the army stationed in 
Zhoushan and its local area. Over two years, they obtained practical experience in filariasis 
control and made a lot of creative scientific achievements that proved to be of universal 

significance for guiding nation-wide filariasis control thereafter. 

Over the past 40 years, filariasis control in China as a whole has been progressing 
smoothly. Although in the late 1950s it was too eager for quick success and instant benefits 
and in the late 1960s it was at a standstill for a time, in the early 1980s it entered a period of 
sustained and steady development and became more and more standardized and regularized. 
As a result, some high quality and high efficiency achievements were made and the target 
of elimination of filariasis in several provinces/autonomous regions/municipalities was 
achieved successively. 

Filariasis control in China can be roughly divided into three phases: Phase 1 Preparation, 
from 1949 to 1955; Phase 2, Control activities, from 1956, when the National Programme 
of Agricultural Development in 1956-1967 (Draft) was issued by the Central Committee of 
the Chinese Communist Party, to 1994, when filariasis was basically eliminated in the whole 
country; and Phase 3, Surveillance, from 1984, the year following the announcement by 
Shandong province of the basic elimination of filariasis for the first time at the provincial 
level, to the elimination of filariasis in the whole country. At present, filariasis has been 
basically eliminated from all the 15 endemic provinces/autonomous regions/municipalities 
in China and is in the surveillance phase. In some areas that reached. the criteria of basic 
elimination of filariasis relatively early, the results of further longitudinal parasitological, 
mosquito vector and serological surveillance, and cross-sectional parasitological surveillance, 
have demonstrated that the transmission of fialriasis has been almost interrupted. This is 
another significant achievement in parasitic disease control work in China, like the 
announcement of basic elimination of kala-azar (visceral leishmaniasis) in China in the 
1950s. Looking back over the several decades of filariasis control work, the following 
points are worth noting: 
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1. Governments and health authorities at different levels paid special attention to 
filariasis control, always included it in their agendas, and guaranteed manpower, 
material and financial resources. 

It was the duty of governments at different levels to do their utmost in reducing the 
incidence of various diseases. Early in 1951, Chairman Mao Zedong, in drafting the 
Instructions of the Central Committee of the Chinese Communist Party for Strengthening 
Sanitation, Epidemic Prevention and Medical Work, pointed out "From now on, we must 
consider sanitation and epidemic prevention and general medical work as an important 
political mission and must do our best to develop this work". He noted that " ... in the 
financial aspect, in addition to the budget of the central government, the maximum possible 
local funds should also be made available". The National Programme of Agricultural 
Development, 1956-1967 (Draft), called for the elimination of filariasis and eight other 
diseases that seriously impaired people's health. It was not only a demand on health workers, 
but also a mission assigned to governments at different levels. In the late 1950s, the first 
national anti-filariasis campaign was carried out under the leadership of governments of 
provinces/ autonomous regions/municipalities where filariasis was endemic. In 1958, the 
Shandong provincial government held a meeting on filariasis control at which the plan for 
filariasis control was formulated. Twelve hundred medical and technical personnel and 
about 500 graduates from medical colleges/schools were assigned to 35 teams for carrying 
out blood surveys and treatment of filariasis in the whole province. 

In May 1970, the Central Committee of the Chinese Communist Party re-issued the 
"Report of the investigations of filariasis and leptospirosis" issued by the Leading Group of 
Thirteen Southern Provinces/Autonomous Regions/Municipalities on Schistosomiasis 
Control and the Ministry of Health (MOH), and a second push was given to nation-wide 
filariasis control. Each province formulated its own control programme, the survey and 
treatment work was carried out county by county, and the improvements in controlling the 
disease were sustained. Generally, a group was established in each county/city to lead the 
filariasis control activities. It was headed by the Vice-County Magistrate or Vice-Mayor 
(who was responsible for this work), and had the leaders from departments of health, 
education, commerce, public security and others giving unified support to the control work 
in the whole county/city. While conducting the surveys and treatment in a township/town, 
a deputy head of the township/town would be in charge of this work. Responsible persons 
from the health centre, the Women's Federation, and village cadres would join the leadership 
in conducting health education and organizing and mobilizing mass support. The cost of 
drugs, supplies, etc. for filariasis control activities was paid in principle by a special 
appropriation from the provincial government and/or the provincial budget for health work. 
The living allowance (board and lodging and service fee) for workers at the grassroots level 
was paid by the township/town government. 
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2. Adhering to the orientation of "scientific research serving the control practice", 
scientific workers went down to the field sites and took the key problems confronted 
during the control work as their priority subjects to be studied and solved, so as-to 
improve control strategies and intervention measures continuously to meet the 
demands of filariasis control at different stages. 

In the early 1950s, after a preliminary investigation of the situation and recognition of 
the widespread incidence and severity of filariasis in China, the first problem to be tackled 
was drugs for the treatment of filariasis. Although at that time diethylcarbamazine citrate 
(DEC) was already known to be an effective therapeutic drug for filariasis, it was not produced 
in China. Our medical workers started to make clinical trials of the dosage schedule of 
imported DEC for treating bancroftian filariasis and brugian filariasis and carried out small
scale filariasis control experiments. At the same time, for self-reliance, we focused our 
efforts on studying the technology for the production of DEC. Production commenced in 
1956, providing a necessary weapon for filariasis control in China. 

Before the 1960s, scientists in China and abroad considered integrated measures that 
combined elimination of the source of infection by control of mosquito vectors as the best 
control strategy. However, upon implementation it was found that it consumed a large 
amount of manpower, materials and funds. Therefore, a study of alternate strategies for 
filariasis control became the most important issue in China. In the early 1960s, some 
institutions engaged in control of parasitic diseases had made field studies on different 
strategies in endemic areas. The results demonstrated that using the administration of DEC 
to eliminate the source of infection as the sole control measure, such as in selective treatment 
of microfilaremia cases until negative conversion (repeated diagnosis and treatment) after 
mass blood surveys, or treatment of microfilariemia cases with DEC plus mass administration 
of DEC, had a similar control effect to that of integrated measures and was, therefore, a 
feasible strategy. Later, during large-scale control activities, it was found that in meso- and 
hyper-endemic areas of bancroft ian filariasis, repeated diagnosis and treatment could reduce 
significantly the microfilaria rate in the human population, but when it was below 3o/o±, it 
would fluctuate. Ifmass administration of DEC was added, the microfilaremia rate could 
be brought down to a lower level, but at a high cost. The most important thing was that both 
regimens, "repeated blood survey and selective treatment" and "treatment of microfilaremia 
cases with DEC plus mass treatment with DEC", exhibited some side reactions, such as 
fever. Therefore, exploring new control measures became a top priority. 

In 1972, based on the results of the research in the 1960s (that showed that administration 
of a small amount of DEC could alleviate the febrile reaction) and experience in other 
countries, the Shandong Provincial Institute of Parasitic Diseases successfully used DEC
medicated salt for mass treatment of bancroft ian filariasis for the first time in China. Since 
the intake of DEC was very low (50mg±), the majority of microfilaremia cases had no fever 
or other side reactions after taking DEC-medicated salt. In addition, since there existed a 
well-organized commercial network for the supply and marketing of table salt, the practice 
of using DEC-medicated salt was rapidly adopted in different areas and was further improved 
as it was practiced. After the 1980s, it became a principal intervention measure in bancroftian 
filariasis hyper- and meso-endemic areas, and the process of control has accelerated greatly 
since then. 
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By late 19705, some counties/cities had reached the criteria of basic elimination of 
filariasis through control activities. The next step was to eliminate filariasis. In the early 
1980s, research was conducted on the distribution of residual sources of infection in areas 
where filariasis had been basically eliminated, in order to elucidate the transmission pattern 
of filariasis after basic elimination. Its role in filariasis transmission, as well as the 
transmission threshold of filariasis, was studied. Through a large-scale national effort, a 
wealth of scientific data was accumulated within a short period of time, a theoretical basis 
was laid for formulating technical schemes for surveillance in areas where filariasis had 
been basically eliminated, and strategies and criteria for elimination of filariasis were 
developed. 

3. The levels of organization and administration were raised continuously to make 
the control work more and more standardized and regularized, so as to ensure 
high quality, large-scale control activities and attain the objective. 

In any large-scale control programme, the quality of the work affects its success in 
achieving its objective of control. Therefore, once the objective, strategy and intervention 
measures were determined, the issue of primary importance was to guarantee the quality of 
implementation. The goal of basic elimination of filariasis was established right from the 
beginning ofthe implementation of the control programme. Through the first national anti
filariasis campaign in the late 1950s, the research on control strategies in the early 1960s, 
and the push of the second national filariasis control programme, a great deal of experience 
in filariasis control had been accumulated by the late 1970s. It had been proved, both in 
theory and practice, that the control strategy with the elimination of the source of infection 
as a principal measure was feasible. The technical schemes for filariasis control implemented 
in different areas were relatively well developed. The microfilaria rate had declined to a 
low level (1 %±) in a number of counties/cities where filariasis was pre:.)ously severely 
endemic. 

In December 1978, the MOH organized a "National WorkinJ Conference on Filariasis 
Control" in Wuhan City. The objective was to sum up the experience from different areas, 
revise the criteria of basic elimination of filariasis, and formulate a unified national technical 
scheme and quality requirements for filariasis control. At the same time it was decided that, 
over a three-year period starting ih 1979, and based on the Revised Criteria of Basic 
Elimination of Filariasis (Provisional), each endemic province would recommend two 
counties/cities that were considered to have achieved the criteria of basic elimination for 
inspection by technical personnel organized by the MOH. In 1981, based on the results of 
inspection and investigation of 28 counties/cities in 14 provinces/autonomous regions/ 
municipalities (Hainan province not set up at that time), a system for certifying basic 
elimination of filariasis was formulated. It specified in detail the range of certification, 
number of persons to be examined, method of site selection and technical requirements for 
each item, and a three-level (county, province and MOH) certification system was established. 

At the county level, a self check-up system was practiced. Those who had passed this 
examination were re-examined by an inspection team organized by the provincial health 
authorities. At the provincial level, after all the endemic counties had passed the inspection, 
the provincial/autonomous regional/municipal government would request the MOH to 
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organize a re-examination for endorsement. After 1988, it was replaced by a sample check
up. The above-mentioned revision of criteria for basic elimination of filariasis, the unification 
of technical schemes of filariasis control, the quality requiremeftts and the establishment of 
a three-level certification system for basic elimination of filariasis, standardized and 
regularized filariasis control work, improved the overall quality of large-scale filariasis 
control, and provided a successful example of target achievement. In 1983, after Shandong 
province was the first in the country to achieve the basic elimination of filariasis, the MOH 
immediately raised the issue offormulating post-control surveillance schemes and the long
term goal of filariasis control. Based on the results of relevant field investigations and 
surveillance in provinces/autonomous regions/municipalities where filariasis had been 
basically eliminated and through many discussions, the MOH issued the Technical Scheme 
for Surveillance in Areas where Filariasisis has been Basically Eliminated in 1988, and 
Criteria of Elimination of Filariasis (Trial) and Verification of Elimination of Filariasis 
(Trial) in 1994. The formulation of these schemes and criteria created new management 
targets to progress from basic elimination of filariasis to elimination of filariasis. 

4. Sanitation and epidemic prevention workers at the county level were used as the 
backbone of the filariasis control programme, and brought the grassroots health 
units into full play. 

The county as a unit conducted filariasis control activities, inspection of control effects 
and surveillance after basic elimination of filariasis in China. The sanitation and epidemic 
prevention workers at the county level bore the technical responsibility for filariasis control. 
They were responsible for the technical training offilariasis control workers at the grassroots 
level in the health units, organization and implementation of surveys and treatment in the 
whole county, health education through the mass media, and quality control. They were not 
only commanders, but also fighters. There were two sources of workers at the forefront of 
filariasis control below the county level. In some places, some staff of township/town 
health centres and village doctors of all the administrative villages were trained together to 
be responsible persons for diagnosis and treatment in their own township/town. In other 
places, some educated young people from different townships and towns in the county were 
recruited and trained together to establish a professional filariasis control team for the county. 
They worked in cooperation with workers at the health centres of townships/towns and 
village doctors to carry out surveys and treatment. 

5. Various health education and mobilizatien activities were carried out to raise 
people's consciousness and knowledge of disease control and their participation in 
the process. 

Before conducting control activities, extensive health education and mobilization work 
had to be done. The mass media used included: distributing pamphlets, putting up posters, 
broadcasting, slide and film shows, etc. The content of health education mainly covered 
knowledge offilariasis control and the government's concern over people's health. Shandong 
province edited and printed about 30 million copies of Filariasis Control, Mosquito Control 
and other materials, over 5 million copies of brief reports on filariasis control, leaflets and 
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picture posters, and over 30 000 copies of picture albums and photographs; edited and 
produced four science and educational films and telefilms; contributed over 600 articles to 
newspapers, magazines and broadcasting stations; produced 110 pieces of woodcuts; and 
held over 30 small-scale exhibitions. 

Mobilization at different levels was practiced, namely, from counties to townships, 
townships to villages, and villages to households. During the period of application of DEC
medicated salt in Sinan county, Guizhou province, the Deputy Secretary of the County 
Committee of the Communist Party, Luo Zhengming, and his six family members took the 
lead in taking DEC-medicated salt, and told the people their personal experience at different 
meetings so as to rid people of their apprehension. In some endemic areas, patients with 
signs and symptoms offilariasis, such as elephantiasis, were invited to explain the suffering 
and pain due to filariasis by using their own experience as an example. At the same time, 
they let people observe the microfilaria under a microscope and exhibited mosquito vectors. 
This kind of three-in-one health education, using real patients, parasites and vectors, greatly 
raised people's awareness and desire to participate in filariasis control, and received excellent 
results. • 
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Control of Lyrwpltalic Filartasi$ In China 

PART I: 

EPIDEMIOLOGY 

1. Introduction 

1.1. Human filariasis 

Filariasis is a group of infectious diseases caused by the super family Filarioidea of 
Nemathelminthes, termed filaria, that are human and animal parasites. Adult worms of 
filaria may live in different systems and organs, including the lymphatic system, subcutaneous 
tissue, body cavities and the cardiovascular system. The parasites are viviparous or 
ovoviviparous. Microfilariae released from female adult worms must develop to an infective 
stage in their intermediate hosts, a kind of arthropod, and then migrate to definitive hosts. 

There is a diversity of opinion about the taxonomy of filariae, because the characteristics 
for identification applied by investigators are different and new species are continuously 
being identified. Even in the same species of filaria, the genus, subfamily and family they 
belong to may differ in different taxonomic systems. There are eight species of human 
filariae under six genera, i.e., Wuchereria, Brugia, Onchocerca, Loa, Dipetalonema and 
Mansonella. According to the classification system raised by Sonin (1985), all the above 
six genera are under the subfamily Onchocercinae (Leiper 1911) family Onchocercidae 
(Chabaud and Anderson 1959). In 1982, Orihel expressed the opinion that the genera 
Dipetalonema and Mansonella are of the same genus, Mansonella. His suggestion has 
been accepted and there are now five genera of human filariae. Species of human filariae 
can be classified into the following three main groups, depending upon the habitation site 
of adult worms: 

(I) The lymphatic system: 

Genus Wuchereria, SilvaAraujo 1877 
W. bancrofti (Cobbold 1877); Seurat 1921 

Genus Brugia, Buckley 1960 
B. malay i (BrugI927); Buckley 1958 
B. timorii (David and Edeson 1964); Partono et al. 1977 

(2) The cutaneous tissue: 

Genus Onchocerca, Diesing 1841 
0. volvulus (Leuckart 1893); RaiIliet and Henry 1910 

Genus Loa, Stiles 1905 
L. loa (Cobbold 1864), Castilani and Chalmers 1913 

Genus Mansonella, Faust 1929 
M streptocerca (Macfei and Carson 1922); Orihel and Eberhard 1982 
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(3) The body cavity: 

M perstans (Manson 1891); Orihel and Eberhand 1982 

M ozzardi (Manson 1891); Faust 1929 

In t~e lymphatic. groU?, t~e. filariae can be reclassified into different physiological races 

depend~ng Up?~ ~helr penodlclty of microfilariae occurrence in the peripheral circulation 

and.th~lr senslt~vlty to mosquito vectors. For example, W bancrofti has two races, nocturnal 

per~odlc and dIUrnal sub-periodic. The micro filariae of the former are present at night, 

~hlle that o~ the latt~r are present continuously throughout the day and night, but with an 

Increase durmg daytime. B. malay; also has two races, nocturnal periodic and nocturnal 

su.b-peri?dic, with th.e latter microfilariae being present throughout the day and night, but 

wIth an Increase at mght. 

Of the eight kinds of filariasis caused by the above eight species of human filariae, both 

bancroftian filariasis and onchocerciasis are widespread and highly pernicious; brugian 

filariasis and loaiasis are of secondary importance; timor ian filariasis is endemic in East 

Timor and a few islands ofthe Indonesian archipelago; the pathogenicity of M streptocerca 

infection is not clear; and M perstans and M ozzardi infection have no obvious clinical 

manifestations. 

In China, only the kinds of filariasis caused by W bancrofti and B. malayi are endemic. 

Since the 1970s, some cases with other kinds of filariasis have been reported in people 

returning from Africa or South Yemen, among which there were about 200 cases ofloaiasis, 

one case of onchocerciasis and about 10 cases of M perstans infection (Zhang Daoji et al 

1980; Liu Dayu et a11990; He Yarning 1980; Ren Yanfen et a/1984; Gu Xueru et a/1900; 

Shen Liying et al 1990). Besides these, three cases of human infection with flea-borne 

animal filaria, Dirofilaria repens (Railliet et Henry 1911), a common parasite of dogs and 

cats, were reported (Huang Shunyi et a/1980; Yuan Haoduan et a/1984; Zhang Wenyu et al 

1986), of which two cases were found in the eyes and another one in the subcutaneous 

tissue. Close to D. repens, a kind of mosquito-borne canine filaria, D. immitis [(Leidy 

1856), Railliet et Henry 1911] is widely distributed in China. According to data from the 

1970s, the infection rate of D. immites in some areas of Guangdong, Guizhou and Shandong 

was higher, and several cases of human infection were reported in Shandong province. 

Human cases of D. immitis infection were reported in the United States in the early 1940s, 

and then in Japan in the early 1960s. Up to the end of the 1990s, about 100 human cases in 

the United States and 60 cases in Japan had been reported (Miyazaki 1991). Clinical workers 

should, therefore, pay more attention to D. immitis infection. 

1.2. The global distribution of lymphatic filariasis 

Lymphatic filariasis is caused by a group of species of filariae with adult worms living 

in lymph systems, including W bancrofti. B. malayi and B. timori. Bancroftian filariasis is 

widespread in Asia, Africa, central and south America, the eastern Mediterranean and the 

islands of Oceania and the Pacific, covering about 70 countries and regions, but the seriously 

endemic areas are in Asia and Africa. Nocturnal periodic W bancroft; is widespread almost 

all over the endemic areas of the world, except the islands of New Caledonia and Polynesia, 

as well as the Nicobar Islands ofIndia, where diurnal sub-periodic W bancroft; is endemic. 
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No natural animal reservoir of W. bancroft; has been found. Brugian filariasis is distributed 
throughout Asia, mainly in the south-eastern, eastern and southern parts of the continent. 
Nocturnal periodic B. malay; is widely prevalent in eastern, southern and south-eastern 
Asia, with no natural animal reservoir found. Nocturnal sub-periodic B. malay; is only 
distributed in some swamp forest areas of Malaysia, Indonesia and Thailand, with the leaf 
monkey and cat as its animal reservoirs. 

Filariasis, including lymphatic filariasis and onchocerciasis, is one of the six tropical 
diseases targeted by WHO!fDR. According to the fifth report of the WHO Expert Committee 
on Filariasis, issued in 1991, almost 751 million people were living in endemic areas and 
were at risk. Of these, 72.8 million were infected with W. bancroft; and 5.8 million with B. 
malayi or B. t;morii. These included microfilaremia cases and patients with acute/chronic 
manifestations. This was a decrease of 12.86% compared with the 90.2 million infected 
persons noted in the fourth report of the Committee, issued in 1983. According to WHO 
information (Table I), the estimated number of persons with lymphatic filarial infection 
decreased by about seven million between 1983 and 1991, mainly in the Western Pacific 
Region. This shows that the filariasis control programme had been successful in China, and 
that most of the endemic provinces (autonomous regions/municipalities) had reached the 
criteria for basic elimination of filariasis through certification during that period. 

Table 1. Changes In the number of person of lymphatic filarial infection between 1983 

and 1891 In WHO regions (WHO Expert Committee on Filariasis, 1914;1992) 

No. of person of lymphatic filarial infection (million) 

WHO region W. bancrofti 8. malay; 

1983 1991 1983 1991 

Americas 1.0 0.3 0 0 

Eastern Mediterranean 2.2 0.2 0 0 

South-East Asia 46.1 43.8 4.4 4.8 

Western Pacific S.7 2.9 4.2 1.0 

Africa 25.S 25.S" 0 0 

Total 81.S 72.8 8.S 5.8 

"According to 1983 data (No information in 1991) 

1.3 Historical sketch of findings on filariasis in China 

Although no such term as "filariasis" is mentioned in ancient Chinese medical literature, 
symptoms similar to the manifestations of filariasis were recorded in some early Chinese 
traditional medical books, such as Generallreatise on the causes and symptoms of diseases 
published in A.D. 610 during the Sui Dynasty by the famous ancient physician Chao 
Yuanfang. The descriptions of the terms "bianbing", "zuzhong", "gaolin" and "laishan" in 
this book are similar to those of lymphadenitis, lymphangitis, lymphedema, elephantiasis, 
chyluria and hydrocele, caused by lymphatic filariasis. Although there is no conclusive 
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evidence, it may be concluded from these records that lymphatic filariasis has persisted in 
China for more than 1300 years (Wu Qian, 1963). More detailed records of the four kinds 
of manifestations described above were kept by some ancient physicians during the Tang, 
Song, Jin, Yuan, Ming and Qing dynasties. The areas mentioned were mainly between the 
Yangtse river and the Huaihe river, the regions along the eastern Yangtse river, and some 
parts of southern China. This is quite in accordance with the more recent distribution of 
filariasis in the country. 

Before the 1920s, besides the creative work carried out in Xiamen by Manson (1872, 
1877), some information about the prevalence of bancroft ian filariasis in China was reported 
by foreign physicians, such as Meadows (1871), Park (1900) and Whyte (1909). The first 
survey of filariasis by Chinese investigators was carried out by Li Zhongen in 1925, and his 
paper on filariasis in Kiangsu province was published in 1926. This paper showed that 
bancroftian filariasis was widely prevalent in northern Kiangsu. According to his limited 
survey among the patients and hospital staff in Xuzhou and Huaiyin, the microfilaria rates 
by examining 10-20JiI blood were 5.9% (71l19) and 15.9% (3l/195), respectively. 
Microfilaremia cases were also found among the residents of Suinin and Siyang counties. 
Many valuable studies on filariasis were made by famous parasitologists Feng Lanzhou and 
Hu Meiji. The occurrence of B. malay; infection in China was first reported in 1933 in 
Xiamen by Feng Lanzhou in a microfilaremia case which came from Huzhou, Zhejiang 
province. Six years earlier, in 1927, the first case of microfilaremia infected with B. malayi 
was reported in Indonesia by Brug. A meticulous morphological comparison between the 
microfilariae of B. malay; and W. bancroft; was described by Feng Lanzhou and the results 
were commonly quoted by parasitologists. Surveys on filariasis between 1925 and 1949 
were very limited. However, some progress was made at this stage, such as: a preliminary 
understanding of the epidemiology of filariasis (Feng Lanzhou 1936); confirming the 
existence of both W. bancroft; and B. malay;; and confirming, through experimental and 
field studies, that Anopheles sinensis is the principal vector for B. malayi. As for the vectors 
of W. bancrofti. in some reports they were Culex. quinquefasciatus and C. pallens, while in 
other reports they were A. sinensis (Feng Lanzhou 1931; Hu Meiji 1939). 

1.4. Filariasis surveys during the initial stage of the founding of the 
People's Republic of China 

Just after the founding of new China, health investigation teams were organized by the 
Centraf People's Government. Many medical workers from health institutions, medical 
colleges and military medical units went to rural areas, factories, mines and the army to 
carry out the surveys on some target diseases, including filariasis. The preliminary results 
of the surveys showed that filariasis was an important public health problem in China. 
From 1953 onwards, sanitary and anti-epidemic stations and institutes of parasitic diseases 
were successively established at the provincial level and investigations on filariasis were 
conducted. By the late 1950s, the following achievements had been made: 
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Comprehensive studies on the biology of both W. bancrofti and B. malayi, including 
the morphology of the stages of their life cycle, had been carried out and practical 
characteristics for their identification had been established. 
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• Two types of A. sinensis, depending upon their egg forms, i.e., "wide-decked form" 
and "narrow-decked form", had been found and their differing effect on transmission 
had been demonstrated. 

It had been determined that the principal vectors for W. bancrofti were C. pal/ens 
(in central China) and C. quinque!asciatus (in southern China), and thatAe. togoi 
was the vector for both W. bancroft; and B. malay; in the coastal regions of Zhej iang 
province. 

The basic distribution and epidemiological features of the two kinds of filariasis 
had been established (Qian Xinzhong 1959). The disease was widespread in 14 
provinces/autonomous regions/municipalities covering 734 counties/cities 
(according to the administrative division at that time). 

• It had been demonstrated that filariasis is very harmful to industrial and agricultural 
production, as well as to the building up of national defence. 

• It had been understood that the clinical manifestations of bancroft ian and brugian 
filariasis parasites are different. 

2. Parasites 

2.1 Wuchereria bancroft; 

2.1.1 Morphology and life cycle 

2.1.1.1 Adult worm: 

More than two hundred adult worms of W. bancroft; and B. malay; were found by Chen 
Zida et al. from the biopsy of subcutaneous nodules of patients after treatment in 1953-
1954. Based on their findings, the characteristics of adult worms of W. bancroft; and B. 
malayi are shown in Table 2. The principal structures of adult worms of W. bancroft; obtained 
from a patient ofQuizhou province and reported by the Quizhou Institute of Parasitic Diseases 
(Tan Guohua 1987) were similar to those described in Table 2, but the length of the male 
and female were 46mm and 55mm, respectively, and the ratio ofthe keratose portion of the 
left to the right specula was 2.4 7: 1. Zheng Huijun et al (1986) reported that the number of 
head papillae of W. bancroft; adult worms from Macaca mulatta injected artificially into a 
patient in Hainan province was four each in two rings, as shown by an electron microscope 
scanning. 
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2. Parasites 

2.1 Wuchereria bancroft; 

2.1.1 Morphology and life cycle 
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Table 2. The morphological characteristics and differentiation of adult wonns between 
W. bancroft; and B. malay; (Chen Zida et a/1953-1954) 

Feature W. bancroft; B. malay; 

Female Male Female Male 

length(mm) mean 86.1 mean 0.245 mean 37.6 mean 0.126 

(72-105) (0.2-0.28) (28.2-42) (0.1-0.15) 

Width(mm) mean 65.1 mean 0.191 mean 24.0 mean 0.092 

(50-62) (0.16-0.224 ) (20-28) (0.07-0112) 

Tail shape towards ventral roll up to 0.5 roll up towards ron up 2-3 
roll slightly -3 circles the abdemen circles 

slightly 

Distance between mean 0.206 mean 0.135 mean 0.157 mean 119 
anal pore and tail 

Adanal papillae 0 8-10 pairs of 0 2 pairs of 
lateral adanal lateral adanal 
1 pair of postanal 1 pair of postanal 
and 1 of preanal and 1 of preanal 

Head papillae 2 rings of 2 rings of 2 rings of 2 rings of 
small papillae, small papillae, small papillae, small papillae, 
about 6 each' about 6 each' about 6 each" about 6 each" 

Tail papillae 0 1-2 pairs but 0 0 
not clear 

Shape of keratose brown taper translucent, 
portion of right vase-like 
spicula 

Ratio of keratose 1.5:1 2:1 
portion of left 
to right specula 

Distance between mean 0.832 mean 0.674 
vulva and head 

, About 4 each in two rings according to the recent reports by the investigation of scanning electron 
microscope 

" 4 papillae in outer ring according to the recent reports by the investigation of scanning electron 
microscope 

2.1,1.2 Microfilaria: 

Feng Lanzhou (1933) described the morphology and structures of microfilariae of both 
W bancrofti and B, malayi in detail by using different staining methods for a comprehensive 
investigation and comparison, Based on the results ofthe investigation by Chen Zida et al 
(1957), using a fast staining method with a reddish blue stain, the main characteristics used 
for identification are shown in Table 3. 
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Table 3. The main characteristics for differentiation between microfilariae 
of W. bancroftJ and B. ma/ayl 

Feature W. bancroftJ B. malay; 

Size (iJm ) 244-296XS.3-7.0 200-2S0XS-6 

Body shape graceful curves, no secondary kinky, with secondary waves 
waves 

Cephalic space the ratio of length to width is the ratio of length to width 
about 1:1 or longer slightly is about 2:1 

Nuclear column round, well separated from irregular, ove~apping and difficult 
each other to distinguish 

Excretory pore smaller, excretory cell is near larger, excretory cell is far behind 
the excretory pore the excretory pore 

Gcells Gl is smaller and far behind G2 G 1 is larger and close to G2 

Anal pore smaller larger 

Fast staining method sheath hardly visible, innenkorper sheath showed red, and it will be 
w~h reddish blue stain well stained. nuclei stained purplish red throughout the body 

excellent after a longer time, nenkorper is 
not visible, nuclei showed clear 
if the time is su~ble 

Gaudal nuclei absent 2-3 nuclei and usually expanded 
in the portion of caudal nuclei 

2.1.1.3 Larvae in mosquitoes: 

Hu Meij i et al (1933) demonstrated that the microfilariae of W. bancrofti can be developed 
in C. pal/ens. The development process and the morphology of the larvae in the thoracic 
muscle of C. pal/ens had been investigated in detail by Chen Guangyu et at (1957), Gong 
Jianzhang (1959), Zheng Huijun et at (1990) also reported the finding of their investigations. 
According to Chen Guangyi, at a temperature of 23-25.so C, the first and second ecdysis 
occurred on about days 8.5 and 13.5 after a blood meal, and the infective larvae (L3) reached 
the proboscis on day 14. In Ae, togoi, at a temperature of 26-28° C, the first and second 
ecdysis occurred on days 6.5-7.5 and 10.5-11.5, respectively, and the L3 escaped on day 
14.5. The larvae of W. bancrofti in mosquitoes could be easily distinguished by their specific 
characteristics. Compared with microfilariae, the sausage stage (L 1) was shorter and thicker, 
moved slower (even immobile), with rectal protrusion and small cauda without nuclei. 
Well developed L1 were 223 .06-299Ilm long and 28.65-38Ilm wide. Pre-infective larvae 
(L2) became obviously thin, were 974-1036.07Ilm long and 28.65-38Ilm wide, were 
more active, had an oral cavity, their intestinal canal became well differentiated, a rectal 
protrusion still existed, and three tail papillae appeared. L3 became very thin and mobile, 
were 1637.45-1832Ilm long and 22. 1 5-241lm in wide, their rectal protrusion closed, anal 
pores became very small, the three bulbed papillae on the end of the tail became large and 
the intestinal canal developed completely. 
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With regard to the time required from the infective larvae entering the final hosts to 
developing into adult worms, Liu Yuqing el af (1985) reported that the microfilariae of W. 
bancrofti were found on day 244-288 in the blood of the heart and lungs and the washing 
water of lymphoid tissues around the kidney and groin in monkeys (Macaca mulatta) 
experimentally infected with W. bancroft; by using an immuno-depressor. According to the 
epidemiological data from the Shandong Provincial Institute of Parasitic Diseases, the 
youngest case of infection with W. bancroft; microfilaremia was an infant aged eight months. 

2.1.2. Microfilaria periodicity 

Table 4. Results of investigations on periodicity of W. bancroftl mlcrofilarlae 
In different areas In China 

Region No. of cases D value KvalueSource of data 
investigated (%) (Hour) 

Shandong 6 100.79 0:37 Shandong Provincial 
Institute of Filariasis(1958)· 

Hubei 11 116.66 0:37 Hubei Provincial Institute 
of Parasitic Diseases(1959)· 

Anhui 9 122.37 0:22 Yang Deming (1959) 

Jiangsu 4 95.46 0:44 Jiangsu Provincial Institute of 
Parasitic Diseases (1958)· 

Shanghai 5 106.61 23:40 Li Zhongxing (1958)· 

Fujian 3 92.20 - Liu Xinji ot a/ (1981) 

Jiangxi 18 114.10 1:38 Chen Jieyi at a/ (1987) 

Guangdong 37 93.50 1:27 Ou Zuoyi et a/ (1989) 

Hainan 21 100.57 - Lin Jinhan et a/ (1983) 

Sichuan 53 103.85 1:06 Wei Yinsong ot a/ (1985) 

Hunan 31 109.85 1 :12 Zhou Xueshuang at a/1988 

GuiZhou 5 116.37 1:53 He Guobin(1958)· 

·Quoted by Wang Jiyue. Chinese Journal of Preventive Medicine, 1984; 18(3): 158 

Manson discovered the periodicity of microfilaria of W. bancroft; in 1879 (cited in Sasa 
1976). After the founding of new China, investigations on periodicity of microfilariae were 
carried out in different endemic regions in China. The results revealed that the periodic 
index D and the peak time K were more than 100% and 23 :00, respectively (Table 4), This 
indicated that the mocrofilariae of W. bancroft; in China were nocturnal periodic. According 
to the investigation in Hainan island conducted by Lin Jin-Han et af (1983), of 426 W. 
bancrofti microfilaremia cases, a few microfilariae could be found during daytime in 216 
cases (50.7%), but the number of micro filariae was less than 1130 of that found at night. 
Yang Deming (1959) reported that in the W. bancroft; microfilaremia cases among miners 
who worked at night, the number of microfilariae found in the peripheral blood between 
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8:00 and 20:00 hours was more than 80% (145.4/177.8) of the total number of microfilaria 
in the whole day. This result showed that the nocturnal periodicity of microfilariae might 
be affected by the change in sleeping time. 

2.2 Brugia malay; 

2.2.1 Morpbology and life cycle 

2.2.1.1 Adult worm: 

A detailed investigation of the morphology of adult worms of B. malay; in Zhejiang 
province and a comparison with the descriptions in Chinese and foreign literature was carried 
out by Li Feibei at al. (1964). They believed that the external shape of adult worms of 
human B. malay; obtained from different areas is similar, but is distinct from the worms 
obtained from monkeys outside China. Compared with the worms obtained from humans, 
the worms in monkey were.smaller, the pore of the genital tube in both males and females 
was rather far from the anterior and posterior ends, and the papillae were situated both in 
the central preanal and tail in males. In the 1980s, Zhu Suzhen et al (1983), Cheng Fuchuan 
et al (1984), and Zheng Huijun et al (1986) investigated the morphology of human B. 
malay; of Sichuan, Henan and Guizhou under a scanning electron microscope. The results 
revealed that there were only four head papillae in the external ring, which was in accordance 
with results reported abroad, but less than the six papillae reported by Chen Zida et a! 
(1953-1954) and Li Feibei et al (1964) from investigations using an optical microscope. 

2.2.1.2. Microfilaria: 

The differences in the morphology of microfilaria of B. malayi and W. bancroft; are 
shown in Table 3. 

2.2.1.3 Larvae at the mosquito stage: 

The development of the larvae of B. malay; in the thoracic muscle of the mosquito 
vector is essentially similar to that of W. bancroft;, although the time taken is shorter. 
According to Liu Yiren (1990), the time taken by the larvae of B. malayi to mature in 
A. sinensis at 24-25°C was 10.5 days, and at 28-30°C seven days. In 1959, Gong JianZhang 
(1988) conducted a comparison between the morphology of the mosquito stage larvae of B. 
malayi and W. bancrofti. The results revealed that the size ofL l-L3 of B. malayi is smaller 
than that of W. bancrofti. There are two tail papillae in Ll and three semicircular tail 
papillae in L3 of B. malayi, but they are far less distinctive than those in W. bancrofti. The 
tail ofL2 of B. malayi has the shape of a lance, and the rectal protrusion is larger and must 
be carefully distinguished from that of W. bancrofti. The development ofL3 after entering 
the experimental host Meriones unguiculatus was investigated by Xu Jingjiang eta! (1980). 
The first and second ecdysis that became L4 and juvenile occurred on day eight and day 25-
31, respectively. The genitalia of L4 developed progressively and the sex could be 
distinguished at this stage. The genital system of both male and female juveniles reached 
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maturity and was able to produce spermatosome and microfilariae by about 57 days after 
infection. Generally, the length of mature males basically stabilized after day 76, while the 
length of females increased continuously until about day 166. Microfilaremia generally 
occurred in peripheral blood 100-160 days after experimental infection in different animals 
tested by the laboratories in China. The earliest were found on day 82. According to the 
epidemiological survey of the Guizhou Provincial Sanitary and Anti-epidemic Station (1974), 
the youngest microfilaremia case found was an infant only five months old. The Department 
of Parasitology, Zhenyi Medical College (1984) reported that the transferred microfilariae 
can survive in the peripheral blood of M unguicu/atus for up to 32 weeks. 

2.2.2 Biological characteristics 

2.2.2.1 Microfilaria periodicity: 

The microfilaria of B. ma/ayi in China has a marked nocturnal periodicity. The D and 
K value of microfilariae in different areas are shown in Table 5. The seasonal factor does 
not influence the periodicity greatly, although there is a little quantitative difference in 
microfilaria density in different seasons. According to the investigations of 10 and 18 
microfilaremia cases conducted by Shen Zhongli et al (1990) in Zhejiang province and by 
Sui Yongjie et al (1990) in Henan province, the microfilaria density was lower in the dead 
of winter and high summer. They suggested that the best time for mass blood examination 
would be spring, early summer and autumn. The D value of human microfilaria of B. 
malayi in experimental infected monkeys, cats and jirds was 100.1 %, 50.8% (Wang Guanqun 
et a/1988) and 59%-84.23% (Wei Yinsong et a/199O), respectively. The periodicity returned 
to nocturnal when the microfilariae was inoculated from cat to monkey (Zhong Y ongliang 
1990). It demonstrated that microfilia periodicity can be changed by changing the 
experimental host. 
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Region 

Hubei 

Anhui 

Jiangsu 

Shanghai 

Zhejiang 

Fujian 

Jiangxi 

Sichuan 

Guizhou 

Table 5. Results of investigations on microfilaria periodicity 
of B. ma/ayi in different areas In China 

No. of cases o value Kvalue Source of data 
investigated (%) (Hour) 

7 123.60 1:05 Guo Qiushen et a/ (1988) 

23 104.59 0:40 Zhu Huaiping at a/ (1990) 

7 138.53 0:26 Jiangsu Provincial Institute 
of Parasitic Diseases (1958)" 

12 116.79 0:12 Li Zhongxing (1958)" 

3 111.92 0:21 Feng Lanzhou (1935)" 

8 118.30 - Liu Xinji at a/. (1981) 

100 152.96 22:54 Ningdu Sanitary and Anti-
epidemic Station (1964) 

21 112.08 1:18 Wei Yinsong et a/. (1985) 

9 116.61 2:02 He Guobin (1958)" 

"Followed by Wang Jiyue. Chinese Joumal of Preventive Medicine, 1984; 18(3): 158 

---------------------------------------------------------------
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Conlrol oj Lymphatic F;/arias;s ;n China 

2.2.2.2 Selection of final hosts: 

According to experiments conducted by different laboratories in China, the human 
nocturnal periodic B. malay; can be introduced into monkeys, cats and M ungu;culatus. 
and they can infect each other. Patent microfilaremia can qe found in each kind of 
experimental animal host (Wang Guanqun et a11988; Wang Peiyi 1990; Zhong Yongliang 
1990). The microfilariae can be introduced experimentally into humans even after they 
have passed through several generations in M ungu;culatus. and cause typical lymphangitis 
and lymphadenitis, as well as microfilaremia (Wang Peiyi 1990; Liu Jingyuan et aI1989). 

2.2.2.3 Differentiation within species: 

It has been found that the enzyme electrophoretic patterns of malic dehydrogenase 
(MDH) and glucose phosphate isomerase (GPI), as well as the enzyme activity of acid 
phosphatase (ACP) are not completely identical among the adult worms of B. malayi from 
different areas in China (Huang Huifen et aI1988). The results revealed that there might be 
some differentiation within the species of B. malay; in China. 

2.2.3 Establishment of animal model of Brugia malayi 

Zhu Suzhen et al (1964) and Lian Zhuguo et al (1973) reported experimental infection 
of B. malay; from humans to cats, and that the microfilaremia rates found in cats were 
62.25% (5/8) and 50% (112), respectively. In the B. malayi-Munguiculatus model established 
successfully by the Department of Parasitology, Zhengnyi Medical College (1975), 
microfilariae were found in the peritoneal fluid of56.0% (1 54/275) ofjirds that were infected 
with B. malayi by intra-peritoneal inoculation. Microfilaremia was found simultaneously 
in 42.31 % (33/78) of jirds with peritoneal fluid positive. In general, the first microfilariae 
were detected in the peritoneal fluid ofjirds between 70 and 100 days after infection. The 
earliest was on day 56, as reported by Jin Xuexiang (1982). The average microfilarial 
density in the peritoneal fluid of 12 j irds 305 days after infection was 8525.7 /20fll (maximum 
35602/20fll). After two years of infection the average microfilaria density was 9053.3/20fll 
(Wang Zhongsan 1979). In the jirds infected by subcutaneous inoculation, the patent infection 
rate was 60%-80% (65/105-12/15) (Sichuan Institute of Parasitic Diseases 1980) and the 
maximum was 92.86% (13/14) (Department of Parasitology, Zhengyi Medical College 1979). 
In the jirds inoculated subcutaneously, the microfilaria appeared in the blood later and the 
microfilaria density was lower in general when compared with those infected by peritoneal 
inoculation. It was similar to natural infection in man, with the typical pathological 
manifestations oflymphonodus and Iymphoducts found in 45.46% (50/110) of the infected 
j irds (Zhing Yongliang et a11982, personal communication). A worm bank of B. malayi. 
u.:;ing the B. malayi-M unguiculatus model collected from seven regions in six provinces, 
was established by the Department of Parasitology, DaHan Medical College in 1989. 

17 

Conlrol oj Lymphatic F;/arias;s ;n China 

2.2.2.2 Selection of final hosts: 

According to experiments conducted by different laboratories in China, the human 
nocturnal periodic B. malay; can be introduced into monkeys, cats and M ungu;culatus. 
and they can infect each other. Patent microfilaremia can qe found in each kind of 
experimental animal host (Wang Guanqun et a11988; Wang Peiyi 1990; Zhong Yongliang 
1990). The microfilariae can be introduced experimentally into humans even after they 
have passed through several generations in M ungu;culatus. and cause typical lymphangitis 
and lymphadenitis, as well as microfilaremia (Wang Peiyi 1990; Liu Jingyuan et aI1989). 

2.2.2.3 Differentiation within species: 

It has been found that the enzyme electrophoretic patterns of malic dehydrogenase 
(MDH) and glucose phosphate isomerase (GPI), as well as the enzyme activity of acid 
phosphatase (ACP) are not completely identical among the adult worms of B. malayi from 
different areas in China (Huang Huifen et aI1988). The results revealed that there might be 
some differentiation within the species of B. malay; in China. 

2.2.3 Establishment of animal model of Brugia malayi 

Zhu Suzhen et al (1964) and Lian Zhuguo et al (1973) reported experimental infection 
of B. malay; from humans to cats, and that the microfilaremia rates found in cats were 
62.25% (5/8) and 50% (112), respectively. In the B. malayi-Munguiculatus model established 
successfully by the Department of Parasitology, Zhengnyi Medical College (1975), 
microfilariae were found in the peritoneal fluid of56.0% (1 54/275) ofjirds that were infected 
with B. malayi by intra-peritoneal inoculation. Microfilaremia was found simultaneously 
in 42.31 % (33/78) of jirds with peritoneal fluid positive. In general, the first microfilariae 
were detected in the peritoneal fluid ofjirds between 70 and 100 days after infection. The 
earliest was on day 56, as reported by Jin Xuexiang (1982). The average microfilarial 
density in the peritoneal fluid of 12 j irds 305 days after infection was 8525.7 /20fll (maximum 
35602/20fll). After two years of infection the average microfilaria density was 9053.3/20fll 
(Wang Zhongsan 1979). In the jirds infected by subcutaneous inoculation, the patent infection 
rate was 60%-80% (65/105-12/15) (Sichuan Institute of Parasitic Diseases 1980) and the 
maximum was 92.86% (13/14) (Department of Parasitology, Zhengyi Medical College 1979). 
In the jirds inoculated subcutaneously, the microfilaria appeared in the blood later and the 
microfilaria density was lower in general when compared with those infected by peritoneal 
inoculation. It was similar to natural infection in man, with the typical pathological 
manifestations oflymphonodus and Iymphoducts found in 45.46% (50/110) of the infected 
j irds (Zhing Yongliang et a11982, personal communication). A worm bank of B. malayi. 
u.:;ing the B. malayi-M unguiculatus model collected from seven regions in six provinces, 
was established by the Department of Parasitology, DaHan Medical College in 1989. 

17 



3. Transmission Vectors 

3.1 Introduction 

Over one hundred years ago (1876-1877), through studying the relationship between 
the microfilaria of W bancroft; and mosquitoes in Xiamen, Fujian province, Manson found 
that microfilaria could develop and undergo metamorphosis in C. quinquefasciatus, and 
demonstrated for the first time that this mosquito was an intermediate host for W bancrofti. 
With this important fmding, people's awareness of the role of mosquitoes in the transmission 
of filariasis gradually increased. 

Among the scholars in China, Li Zhongen (1926) first reported the result of an 
experimental infection of mosquitoes with bancroftian filariasis in Xuzhou and Huaiyin, 
Jiangsu Province, indicating that C. pal/ens was the local vector transmitting W bancrofti. 
Later Feng Lanzhou reported on the natural infection of common mosquitoes with W 
bancrofti in the Wusongarea ofShanghaj and Xiamen area ofFujian in 1931 and 1933, and 
the results of detailed observations of development of microfilaria of B. malayi in A. sinensis 
(s.I.) in 1936. At the same time, other scientists were also doing research. For example, Hu 
Meiji published more than 20 papers on the results of experimental studies on the 
susceptibility of W bancrofti and B. malayi to mosquitoes in the suburbs of Shanghai and 
Fuzhou in Fujian during 1933-1946. 

After the founding of the People's Republic of China, the number of people engaged in 
research on mosquito vectors of filariasis increased rapidly and extensive field investigations 
were conducted. Through nation-wide investigations of mosquito composition in human 
dwellings, bionomics and the behaviour of common mosquitoes (especially their blood 
preferences), and natural and artificial infection with W. bancrofti and B. malayi, it was 
found that there were 16 species (including subspecies) in four genera of potential vectors 
transmitting two species of filaria (Table 6). Of these, two species of culicine mosquitoes, 
C. pal/ens and C. quinquefasciatus, were most important in the epidemiology of bancroft ian 
filariasis, while two species of anopheles mosquitoes, A. sinensis and A. anthropophagus, 
were most important in the epidemiology ofbrugian filariasis. 

In the late 1950s and early 1960s, scientists in China conducted comprehensive and 
thorough studies ofthe classification of theA. hyrcanus group and the relationship between 
some species of this group and filariasis. Although Yao Yongzheng et al (1938) noted that 
A. sinensis in the Nanjing area had different shapes of eggs, it was not until the 1950s that 
Feng Lanzhou et al (1958) found the presence of three types ofA. sinensis in the vicinity of 
Hangzhou in Zhej iang, of which, A. sin ens is minor (narrow-decked form) preferred human 
blood, while A. sinensis major (wide-decked form) preferred animal blood. He also put 
forward a theory that the two types of A. sinensis are significantly different in their role in 
the transmission of brugian filariasis. Thereafter, attention was paid to the relationship 
between different species o( A. sinensis and disease transmission. Studies on this issue 
were conducted successively in Zhenze in Jiangsu, Linhai in Zhejiang, Wujiang in Jiangsu 
and Yihuang in Jiangxi (Gong Jianzhang et al 1959; Miao Jianwu and Liu Weide 1962; 
Zhang Benhua et al 1964). Since the 1970s, Chinese scientists have been studying the 
biology of the A. hyrcanus group and its vector capacity by using classical entomological 
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Conll'Ol oj L)IIIIp/tatlc Fi/arias:is in China 

and epidemiological methods and some modern techniques, including cytogenetics, 
biochemistry and molecular biology. This work has made great progress. To date, 18 
species have been identified in the A. hyrcanus group. The results of studies using 
hybridisation, chromosome and isoenzyme methods indicate that five of these do not show 
the phenomenon of reproductive isolation from their sibling species and might not be 
independent species. Among the other 13 unanimously accepted independent species, A. 
anthropophagus is the most significant for human health. It is not only a predominant 
vector transmitting P. vivax and P. falciparum in the area south of 34'N in China, but is also 
an important vector ofB. malayi in this area, and might playa role in transmission of W. 
bancrofti. A. sinensis is also closely related to human health and is an important vector of 
P. vivax and B. malayi (Xu Jingjiang and Feng Lanzhou 1975; Xu Jingjiang et a11990; Lu 
Baolin et a/1993). 

Table 6. Vectors transmitting Wuchereria bancrofti and Brugla malay; in China 

Species of Mode of Mosquito species· References 
Filaria infection 

Wuchemria Natural C. pallens li Huihan et a/1990, 
Bancrofti infection Gong Jianzhang, at a/1957 

C. quinquafasciatus Feng Lanzhou 1933, 
Tang Zhongzhang, at a/1956 

Aa. togoi Gong Jianzhang at al 1957 

minimus Wang Yongxiang, 1959 

A. dirus Wang Yongxiang, 1959 

A. jeyporiansis Wang Yongxiang, 1959 

Artificial C. vagans Hu Meiji 1938 
infection 

C. bitaeniorhynchus Hu Meiji 1939 

A anthropophagus Gong Jianzhang 1959, 
Xu Jingjiang at a/1993 

A macula/us Jackson, 1936 

Brugia Natural A sinansis Fang Lanzhou, Ma Sufang 1956, 
Ma/ayi infection Gong Jianzhang at a/1959 

A anthropophagus Feng Lanzhou at a/1958. 
Gong Jianzhang at a/1959 

Ae. Togoi Gong Jianzhang at al 1957 

A. jeyporiensis Tang Zhongzhang at a/1959 

Artificial M. uniformis Feng Lanzhou 1934 
infection 

A. tassellatas liu Jingyuan at a/1989. 1990 

A liengshanansis Yang Yuhua, at a/1985 

A guiyangansis Yang Yankong at a/1987 

A yatsushiroensis Yang Yankong at a/1987 

• C.: Culax Ae.: Aadas A: Anopha/as M.: Mansonia 
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Control of Lymphatic Fiksriasis ill Chilto 

3.2 Vectors of bancroftian filariasis 

3.2.1 Culex pal/ens 

Adult: It is dark brown with a medium body type. The wing length of the female is 
about 3.5 - 4.5mm. There is no pale band on the proboscis, but there are pale scale tufts on 
the mesepisternum and mesepimeron. The whole tarsus is dark. There is a pale base-band 
on the II-VII tergum of the abdominal segment. The terminal of the median lobe of the 
pleuraphallosome ofthe male mosquito is round and blunt. 

Larva: Its antennal hair I-A larva is on 2/3 of the base of antenna I shaft. There are 12-
13 teeth on each side of the mentum plate. The terminal of the pectinate comb on abdominal 
segment VIII has the form of a spike and one dental zone consists of28-45 pectinate combs. 
The length of the siphon tube is about 3-5 times the breadth of its meso-part. There are I-s 
4 pairs of siphon tube hairs and 10-15 pectinate comb teeth. The larvae of C. pal/ens breed 
in the sewage around human dwellings and animal sheds. The main breeding places are 
cesspools, manure pits, thin night soil pits, earth wells, sewers, etc. In summer, under 
natural conditions in outdoor breeding places, C. pal/ens needs about 10-15 days for one 
life cycle from'egg to adult. In Shandong, Henan and other places, C. pallens can usually 
breed more than ten generations in one year. 

The seasonal variation of C. pallens differs in different localities. In the Nanj ing area, 
the breeding period of this mosquito species is about nine months, the diapause hibernation 
period is about three months and the peak of its adult density is in JUly. However, in 
Zhouxian county of Shandong province and Zhoushan area of Zhejiang province, the peak 
season of its adult density is in August and June, respectively. 

The main resting place of C. pallens is in human dwellings, but it can also be found 
frequently in pig sties, chicken coops, cattle sheds, air raid shelters, pillboxes, sweet potato 
wells, earth wells, bamboo forests, and a thick growth of grass. Adult mosquitoes often 
swarm up in the sky over a thick growth of grass and trees or under the eaves at dusk and 
after sunset, and mate during swarming. After mating, the female fly into human dwellings 
for a blood meal and biting activities reach a peak around midnight. C. pallens prefer human 
blood. The results of a mid-gut blood precipitation test of 1155 mosquito samples from the 
Puzhen area ofNanjin city showed that, among 738 blood samples collected from human 
dwellings. 95% had a positive reaction to human serum. However, among 43 blood samples 
from cattle sheds, only 13.9% had a positive reaction to human serum. The results of tests 
to identify the source of blood of 1126 C. pal/ens from Queshan county of Henan province 
showed that the human blood rate of mosquitoes collected from human dwellings, cattle 
sheds and pig sties was 82.3%, 69.4% and 60%, respectively (Shi Zongjun e/ a/1987). The 
time needed for a female C. pal/ens to complete one gonotrophic cycle is closely related to 
the ambient temperature, and is usually four days in the summer. A female mosquito can 
lay eggs seven times in its life, with an average of 138 eggs per time. Generally, the egg
hatching rate is over 95%. C. pal/ens overwinter as adults and their main hibernation sites 
are basements, piIlboxes, greenhouses, sweet potato wells, earth wells and caves. 
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C. pal/ens is the principal vector transmitting bancroftian filariasis in areas to the north 
of 32"N in China. The results of the epidemiological survey of natural infection of C. 
pal/ens with W bancrofti are shown in Table 7. The highest positive rate with filaria larvae 
was 44.9% and the highest positive rate with infective larvae was 16.1 %. 

Table 7. Results of Investigations of natural Infection of C. pal/ens with W. bancroffi 

No. Np. No. L, 
Place of Mosquito Positive Positive Mosquito positive Year of R.ference 
survey DI ... cted mOllqulto rate (%) wlthL, (%) survey 

Zhoushan. 2456 398 16.2 10 0.4 1953 Gong Jianzhang 
Zheijiang et 0/1957 

Uanshui, 3128 508 16.2 99 3.2 1956 Unpublished data. 1994 
Jiangsu 

Xuecheng. 420 134 31.9 16 3.8 1956 Wu Qingli et al 1957 
5handong 

Tancheng. 1085 241 22.2 14 1.3 1957 Unpublished data. 1994 
5handong 

Rizhao. 514 94 18.3 11 2.1 1957 Ma Xiancheng elo/1958 
5handong 

5hangqiu. 1342 603 44.9 19 1.4 1957 Un~ublished data. 1959 
Henan 

Tengxian, 298 80 26.8 48 16.1 1958 5un Huaibao el 0/1959 
5handong 

Huainan, 3256 752 23.1 202 6.2 1958 Unpublished data. 1994 
Anhui 

5ishui. 2853 617 21.6 118 4.1 1953 Unpublished data. 1994 
5handong 

Bengbu, 1278 141 11.0 33 2.6 1953 Unpublished data. 1994 
Anhui 

Queshan, 13615 318 2.3 19 0.1 1983 Shi Zongjun elo/1985 

Henan 

3.2.1. Culex quinquefasciatus 

The morphology of C. quinquefasciatus is similar to that of C. pal/ens. Both have the 
same distribution of protein blots (Ye Binghui et at 1988) and there are no reliable 
characteristics to identify between the larvae of these two species of mosquito. The 
identification of the adults is mainly based on the morphology of the terminalia of the 
males. The terminal of the median lobe ofthe pleuraphallosome of C. pallens is round and 
blunt, while that of C. quinquefasciatus is pointed and fine (Feng Lanzhou and Liu Weide 
1954). 

C. qUinquefasciatus and C. pal/ens are two geographical subspecies of C. pipiens 
(Linnaeus 1758). The former is distributed to the south of32°N, while the latter is found to 
the north of32°N, and there is an intermediate form of the two subspecies in the intermediate 
zone. In south China, C. quinquefasciatus can breed all year round. Its larvae mainly breed 
in the small water collections around human dwellings and in containers, especially in foul 
water collections. This mosquito is a most common species in human dwellings in south 
China. It is generally called the "domestic mosquito". Based on an investigation in Putian, 
Fujian province in 1984-1986, among the 14754 mosquitoes caught in human dwellings, 
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5handong 

Tancheng. 1085 241 22.2 14 1.3 1957 Unpublished data. 1994 
5handong 

Rizhao. 514 94 18.3 11 2.1 1957 Ma Xiancheng elo/1958 
5handong 

5hangqiu. 1342 603 44.9 19 1.4 1957 Un~ublished data. 1959 
Henan 

Tengxian, 298 80 26.8 48 16.1 1958 5un Huaibao el 0/1959 
5handong 

Huainan, 3256 752 23.1 202 6.2 1958 Unpublished data. 1994 
Anhui 

5ishui. 2853 617 21.6 118 4.1 1953 Unpublished data. 1994 
5handong 

Bengbu, 1278 141 11.0 33 2.6 1953 Unpublished data. 1994 
Anhui 

Queshan, 13615 318 2.3 19 0.1 1983 Shi Zongjun elo/1985 

Henan 

3.2.1. Culex quinquefasciatus 

The morphology of C. quinquefasciatus is similar to that of C. pal/ens. Both have the 
same distribution of protein blots (Ye Binghui et at 1988) and there are no reliable 
characteristics to identify between the larvae of these two species of mosquito. The 
identification of the adults is mainly based on the morphology of the terminalia of the 
males. The terminal of the median lobe ofthe pleuraphallosome of C. pallens is round and 
blunt, while that of C. quinquefasciatus is pointed and fine (Feng Lanzhou and Liu Weide 
1954). 

C. qUinquefasciatus and C. pal/ens are two geographical subspecies of C. pipiens 
(Linnaeus 1758). The former is distributed to the south of32°N, while the latter is found to 
the north of32°N, and there is an intermediate form of the two subspecies in the intermediate 
zone. In south China, C. quinquefasciatus can breed all year round. Its larvae mainly breed 
in the small water collections around human dwellings and in containers, especially in foul 
water collections. This mosquito is a most common species in human dwellings in south 
China. It is generally called the "domestic mosquito". Based on an investigation in Putian, 
Fujian province in 1984-1986, among the 14754 mosquitoes caught in human dwellings, 
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C. qUinquefasciatus accounted for 91.2% (Lin Jinghan et aI1990). In Fujian, Zhejiang, 
Sichuan and other places, the density of the adult C. quinquefasciatus was highest in July
September. In Guangzhou, the peak density of adult mosquitoes was in April (Li Shutao et 
aI1983). Under natural conditions, the cycle from the egg to development into an adult C. 
quinquefasciatus is shorter than that of C. pal/ens. At a temperature of 20'C, it takes 
approximately 3.6 days for a female C. quinquefasciatus to complete a gonotrophic cycle 
(Su Xiaoqing 1985). Female mosquitoes feed on humans, poultry and other animals, but 
prefer human blood. The results of a precipitation test of mid-gut blood of 360 C. 
qUinquefasciatus collected from human dwellings in Guiyang in Hunan province in 1983-
1984 showed that the human blood positive rate was as high as 84.4% (DuaIl'Jihui et al 
1986). 

C. quinquefasciatus is the principal vector transmitting bancroftian filariasis in areas to 
the south of 32' N in China. Table 8 shows the results of investigations of natural infection 
of C. quinquefasciatus with bancroftian filariasis in different areas. The highest positive 
rate with filaria larvae was 38.8% and the highest positive rate at the infective stage was 
7.5%. 

Table 8. Results of Investigations of natural Infection of C. qulnquefasc/atus with W. bancrofti 

No. Np. No. t., 
Place of Mosquito Positive Positive Mosquito positive Veer of Reference 
survey Dissected mosquito rate ('Yo) witht., ('Yo) survey 

Fuqian. 312 58 18.6 13 4.2 1953 Tang Zhongzhang 
Fujian et a/1958 

Baihia, 804 127 15.8 42 5.2 1958 Unpublished data, 1994 
Guangxi 

Tlanyang, 500 58 11.6 3 0.6 1957 Li Xiaopeng et a/1990 
Guangxi 

Yang.huo, 302 n 25.5 1 0.3 1957 Li Xiaopeng et a/1990 
Gunagxi 

Qianjiang, 7697 891 11.6 55 0.7 1957 Filariasis Survey Group of 
Sichuan Sichuan Province 1990 

Zhangzhou, 305 55 18.0 23 7.5 1958 Unpublished data, 1994 
Fujian 

Tongan,Fujian 508 103 20.3 38 7.5 1958 Unpublished data, 1994 

Oejiang, «07 1198 27.1 92 2.1 1958 Unpublished data, 1994 
Guizhou 

Conghua, 1004 155 15.4 20 2.0 1958 Unpublished data, 1994 
Guangdong 

Dianbai, 7189 805 11.2 n 1.1 1959 Zhu Kangle et a/1990 
Guangdong 

Dingan, 237 69 29.1 10 4.2 1959 Unpublished data. 1994 
Hainan 

Haikou, 372 103 27.7 17 4.6 1980 Unpublished data, 1994 
Hainan 

Haikou, 863 125 14.5 18 2.1 1964 Zhang Benhua et a/1990 
Hainan 

Ledong, 3937 1527 38.8 194 4.9 1964 Zhang Benhua et a/1990 
Hainan 

Putian, Fujian 6567 237 3.6 22 0.3 1985 lin Jinghan et at 1990 
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3.2.2. Aedes togo; 

The larvae o~ Ae. togoi bre~d in brackish water collections around human dwellings in 
coastal areas, mainly the standing water on rocks along the seashore, in household vessels 
(such as ~enware jars), ~shing boats, salt water buckets, etc. Adult mosquitoes appear 
frequently In human dwellmgs along the seashore and biting activities can be observed 
during the day and night Female mosquitoes feed on humans, cattle, horses and birds, but 
prefer human blood. They over-winter as larvae, which can tolerate low temperatures and 
have been found alive under ice in winter. They can also over-winter in the egg stage. 

Ae. togoi is highly susceptible to both W. bancrofti and B. malayi. Its positive rate with 
L) by experimental infection was 19.0% - 65.9% and 25.0% - 56.3%, respectively (Zheng 
Huijun et al 1990; Xu Jingjiang et a/1993). In Zhoushan archipelago ofZhejiang province, 
natural infection with L) of these tw.o species of filaria was found in Ae. togoi. However, 
due to its limited occurrence in coastal areas up to five km away from the sea, it is not an 
important vector of the two types of filariasis in China. 

3.2.3. Anopheles minimus 

The larvae of A. minimus mainly breed in vegetation-shaded brooks and ditches where 
the water is clean and cool and runs slowly. The blood preference of the female mosquitoes 
on Hainan island is remarkably different from that on the mainland. The A. minimus on 
Hainan island prefers human blood and indoor resting and is a common mosquito species in 
local human dwellings. According to the investigation in the Baisha area of Hainan in 
1957, among the 123 A. minimus caught from human dwellings and dissected, the positive 
rate with natural infection L) was 4.9% (Wang Yongxiang 1959). This indicates that it is 
one of the vectors transmitting bancroftian filariasis in mountainous and hilly regions in 
Hainan island. 

3.2.4. Anopheles jeyporiensis 

The larvae of A. jeyporiensis mainly breed in swamps, paddy fields and irrigation ditches, 
etc., where the water is clean, cool, static, slow running and shaded with dense vegetation. 
The female mosquitoes prefer cattle blood and only occasionally feed on humans. When 
there are few cattle in residential areas, they will feed on humans. Although natural infection 
of A. jeyporiensis with L) of W. bancrofti and B. malayi was found in Fujian and Hainan, 
respectively, it is still not a predominant vector of bancroft ian filariasis and brugian filariasis 
because it seldom feeds on humans. 

3.2.5. Anopheles dirus 

The larvae of A. dirus mainly breed in small natural water bodies heavily shaded with 
trees and shrubs. The female mosquitoes prefer human blood. After flying into human 
dwellings for blood sucking at night, most of them flyaway the same night and rest outdoors 
in the day. It is a typical outdoor-resting mosquito species. According to the investigation 
in the Baisha area in 1957, of five A. dirus caught from human dwellings and dissected, one 
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Control of Lymphat;c FllDriaJls in C.hina 

. y: ian 1959) which demonstrates that ;~: ~~::u~t:~i~~~eL~:: ~!~n;:!~~~~:~tor~n::ns~tting bancrotian filariasis in this 
area. 

3.3. Vectors of brugian filariasis 

3.3.1. A. sinensis 
The adultA. sinensis (sensu lato) is grayish brown, with medium body form and wiQg length of 3.7 - 4.9 mm. On female mosquitoes the~e are vertical pale scales on the vertex 

and occiput; a dark colour clumped scale on both sIdes of clypeus; fo~ pale bands on the 
palp, two of which are at the terminal and are relatively narrow; sporadIc pa~e scales on the 
base of the alar costal vein; big and obvious subcostal pale spots and subapIcal pale s~ts; 
several pieces of dark scales on the humerus cross-vein, mainly dark in colour and mIxed 
with a few pale scales on the trunk of the radical vein; prominent fringe pale spots on V5.2; 
and obvious pale scale tufts on each coxa. In fresh specimens, there are T-shaped dark spots 
on the sternopleural membrane. On male mosquitoes, there is no basal pale band on the 
antennal joint three, but there are many pale scales on the dorsal side of the clasper coxite. 
The margin of the pupal trumpete is thin and there are many round-shaped dark spots 
spreading along the direction of the veins on the sheath. On the larvae, the head hair 2-C is 
simple, 3-C is in dendritic branches, 4-6-C is in penniform branches; thoracic hair I-P is 
simple; ventral hair l-II1-vn are all well-developed palmate hair. The leaf of palmate hair 
is light in colour with evenly distributed pigments. The deck of the egg is broad, taking up 
about 45% the width of the egg (including the floating chamber). 

The larvae of A. sinensis breed in broad and static water bodies that are exposed to 
sunlight and are slightly polluted and warm. The main breeding places are paddy fields, 
seedling plots, reed marshes, lotus pools, irrigation ditches, etc. The speed oflarvae growth is closely related to environmental factors, especially temperature and food. The optimal 
temperature for larvae growth is 25-28°C. Growth of larvae is retarded when water 
temperature falls down below 20°C and stops below 10°C. The main food for the larvae is 
unicellular algae, flagellates, ciliates and other protozoa. The seasonal fluctuations of A. 
sinensis differ remarkably in different areas of China. In the Jiangzhe Plain, its peak of adult density appears in June-July, while in the Luyi area of Henan, the peak of adult density 
is in August. The adultA. sinensis prefer animal blood, but also feed on humans. According 
to reports from different areas, female mosquitoes feed mainly on cattle, pigs, donkeys and humans, in that order. Blood-sucking activity occurs during the whole night, beginning at 
dusk, one hour after sunset, and reaches its peak between 21.00 and 23.00 hours. A. sinensis is a semi-indoor resting mosquito species, which usually intrudes into human dwellings or 
cattle sheds at night for a blood meal and flies away at dawn, with only a few staying behind 
indoors. Among the mosquitoes resting indoor during the day, about one-tenth rest in human 
dwellings and about nine-tenths in cattle sheds, pig sites and horse barns. However, their 
resting habits show great seasonal and regional variations. This mosquito has a wide variety of outdoor resting places, mainly around its breeding sites (paddy fields, soybean fields, vegetable gardens, weed piles, etc.). In areas north of33°N in China, A. sinensis overwinters 
as an adult and the period of hibernation is November to March. 
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A. sinensis is highly susceptible to B. malayi and is widely distributed in nearly all the 
provinces in China, except Qinhai and Xinjiang. Based on investigations in different areas, 
the positive rate of natural infection with L) B. malay; was 0.3%-6.8% and the positive rate 
of experimental infection with L3 was 71.7%-95.7% (Table 9). 

3.3.2 Anopheles anthropophagus 

A. anthropophagus is also named as A. lestri var. anthropophagus (Xu Jingjiang and 
Feng Lanzhou 1975). The morphology of its adults and larvae is similar to that of A. sinensis. 
A. anthropophagus has the following main identification characteristics: the female antenna 
is slender; the last two pale bands are relatively broad, and often interconnected; there are 
no pale scale tufts on mesocoxa three; the base of the alar costal vein is dark; there are 
mixed pale and dark scales on the trunk of the radical vein; there are no fringe pale spots on 
V5.2 in fresh specimens; and there are no T-shaped dark spots on the sternopleural membrane. 
On male mosquitoes, there are no pale scales on the dorsal side of the clasper coxite; the 
margin of the pupal trumpet is thick and has many denticula and spines; there is a big dark 
~pot on the head and thorax sheath near the base of the trumpet; and there are obvious 
tessellated dark spots along the direction of the veins on the sheath. On the larvae ventral 
hair lolli-VII, the leaves of palmate hair are dark in colour, with unevenly distributed 
pigments. The egg deck is narrow, taking up about 10% of the egg width. Bll$ed on the 
above morphological characteristics, these two anopheline mosquitoes are easily identifiable. 

A. anthropophagus prefers to breed in static water shaded by aquatic vegetation, where 
the water is clean, cool and sandy. The main breeding places are paddy fields, irrigation 
ditches, small pools, edible grass-stem fields, reed marshes, seepage wells, etc. Most of the 
larvae breeuing in paddy fields scatter about in the s~aded places around the root of the rice, 
usually togeth"r with the larvae of A. sinensis. The peak density of adultA. anthropophagus 
usually appears in July-September, mostly in the second half of August and September. 
The range of distribution of A. anthropophagus is not as extensive as that of A. sinensis. In 
some areas, A. anthropophagus is the predominant species in human dwellings, such as in 
the rural areas of Leshan in Sichuan, where A. anthropophagus accounts for 76% of the 
total anopheline mosquitoes caught in human dwellings (Xu Jingjiang et aI1964). The 
density of A. sinensis in cattle sheds is remarkably higher than that of A. anthropophagus . 
A. anthropophagus prefers human blood. The human blood rate of A. anthropophagus 
caught in rooms temporarily shared by humans and animals was over 95%. Female 
mosquitoes have blood-sucking activities throughout the night, starting one to two hours 
after sunset and continuing until dawn, with a peak around midnight. A. anthropophagus is 
an indoor-resting species. Most of the females stay indoors after a blood meal. The main 
resting places during daytime are in bed nets, clothing, other articles of daily use and walls. 
Such endophilic habits could be useful for residual insecticide spraying. A. ar.thropophagus 
overwinter as eggs. Its eggs possess relatively strong drought-resistant abilities and can 
hibernate on the surface of moist soil in weedy edible grass-stem fields or in the algae in 
seepage and shallow water (Xu Jingjiang et aI1964). Its adult mosquito can over-winter 
too, mainly in dark places sheltered from the wind in human dWellings or cattle sheds. 
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A. anthropophagus is highly susceptible to B. ma/ayi. The results of surveys in different 
areas of China indicate that the positive rate of natural infection with L3 is 3.0%-32.4% 
(Table 10), significantly higher than that of A. sinensis. Its positive rate of artificial infection 
with L3 is 71.4%-95.5%, similar to that of A. sinensis. However, due to its preference for 
human blood, it is more dangerous than A. sine,!sis. A. anthropophagus is significantly 
more susceptible to bancrotian filariasis thanA. sinensis in artificial infection (Xu Jingjiang 
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Control of Lymphatic Filariasis in China 

Table 11. Number of endemic counties/cities In different provinces 
/municlpalities/autonomous regions (1980) 

Name No. of endemic counties Name No. of endemic counties/ 
ofPMA- countries ofPMA countries 

Total Wb B.m Mixed Total Wb. B.m. Mixed , 
Shandong 74 74 0 0 Fujian 68 16 24 28 

Henan 71 42 1 28 Guangdong 80· 79 1 0 

Hubai 69 10 47 12 Hunan 55 39 10 6 

Anhui 82 31 18 33 Guangxi 68 60 6 2 

Jiangsu 71 60 1 10 Guizhou 47 20 26 1 

Shanghai 10 5 2 3 Sichuan 27 13 14 0 

Zhejiang 67 3 39 25 Total 864 461 222 181 

Jiangxi 75 9 33 33 

• including the 18 counties/cities in Hainan Province 
··PMA: provinces/municipalities/autonomous regions Wb': Wuchereria bancroft; B.m: Brug;a malay; 

Table 12. Estimated number of filariasis casas before control 
programme (ten thousands) 

Number of cases 

Mlcrofllariemia Clinical manifestation Total 

Bacroftian filariasis 1739.8 456.4 2196.2 

Malayan filariasis 819.6 83.6 903.2 

Total 2559.4 540 3099.4 

According to Napier's method for stratifying the prevalence of filariasis, among the 
864 counties/cities endemic for filariasis in China, 501 were hypo-endemic areas and 317 
were meso-endemic areas (accounting for 94.7%), while 44 were hyper-endemic areas and 
two were super-endemic areas (Table 13). 

Table 13. Degree of prevalence of filariasis in 864 counties/cities 

Degree of Microfilaria Number of counties/cities in Percentage 
prevalence rate (%) endemic areas (%) 

W.b B.m Mixed Total 

hypo-endemic <5 291 114 97 502 58.1 

meso-endemic 5.1-20.0 153 85 78 316 36.6 

hyper-endemic 20.1-30 16 22 6 44 5.1 

super-endemic >30 1 1 0 2 0.2 
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The data from investigations in different areas showed that the degree of prevalence of 
filariasis was related to economic condition, hygienic status, human behaviour and species 
of mosquito vectors and filaria. In areas where the economic and sanitary conditions were 
poor and people slept outdoors in summer, the microfilaria rate in the population was very 
high. For example, before the founding of the People's Republic of China, F engyang county 
in Anhui province suffered frequently from floods the land lay waste in nine out of ten years 
and its microfilaria rate of W. bancrofti was as high as 35.4% (139489/394000), the highest 
in the filariasis endemic areas of China. The southern part of Shangdong province, a poor 
area where waterlogged compost was used for farming and the local people slept outdoors, 
bancroftian filariasis was also severely prevalent. The degree of prevalence of brugian 
filariasis is closely related to mosquito vectors. In areas where there is A. anthropophagus, 
especially indoors, and A. anthropophagus accounts for a high proportion of the population 
of anopheline mosquitoes, the microfilaria rate is usually much higher than in areas that 
have only A. sinensis. In the 23 counties/cities shown in Table 13, the reason for hyper- and 
super-endemicity ofbrugian filariasis was due to the presence of A. anthropophagus. 

4.2. Clinical manifestations 

4.2.1. Patbogenesis 

The pathogenic impact of lymphatic filariasis on the human body is mainly the repeated 
attacks of acute inflammation of the lymphatic system and development of various chronic 
clinical manifestations. For a long time, scholars at home and abroad held different views 
about the reasons for repeated acute inflammation and the mechanism of chronic clinical 
manifestations. From the early 1950s to the mid 1960s, relatively thorough studies were 
conducted on this issue. In 1953-1954, Zhu Jisheng made systematic observations on the 
pathology of filariasis in China for the first time (Zhu Jisheng 1957). Considering that the 
basic pathologic change is due to dead adults, he divided the pathological process into three 
stages: (I) Acute stage: In its early stage, there appears a lymph-embolus and exudation of 
eosinophilic granulocyte around the adult worm. An eosinophilic granulocyte abscess will 
form in its later stage; (2) Sub-acute stage: The contents of the eosinophilic granulocyte 
abscess will necrotize and be surrounded by epithelioid cells and macrophage, forming a 
caseous necrosis granuloma; (3) Chronic stage: In its early stage, it will be encapsulated by 
pseudotuberculoma, consisting of epithelioid cells and a few macrophage, and infiltrated 
with lymphatic cells and eosinophilic granulocytes. In the late stage, the adult worm will be 
calcified or disappear and the lymphatic vessel will be occluded due to fibrosis. Besides 
dead worms, active adult worms will be found in the lymphangiectasis and thickness of 
lymphatic vessels. 

4.2.1.1 Mechanism of repeated attacks ofacute inflammation 

Liu Yukun et al. (1962) concluded that bacterial infection played a rather important 
role in pathogenesis of inflammation of filariasis, based on the fact that antistreptolysin '0' 
titer was elevated in 32 of 46 patients with acute bancroftian filariasis. Among 18 cases 
with elevated antistreptolysin '0' titer, 11 showed good therapeutic effect with antibiotics. 
In 1962-1963, Liu Jizhou et al observed the pathological changes of 19 cases of bancroft ian 
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ConIroI of LyMpItGlic FilaritJ.JU in China 

filariasis with elephantiasis of the lower limb complicated with acute adenolymphangitis 
and lymphadenitis and local erysipeloid dermatitis, and found that 16 of them had different 
degrees of acute exudative inflammation reaction, mainly with neutrophilic granulocyte on 
the skin and lymph nodes, a white blood cell count of (12-23) X 1091L, and a few gram
positive coccus found in the skin of nine cases and lymph nodes in five cases. The results 
indicated that 18 cases had infection or allergic inflammation induced by non-filaria 
pathogenic factors and one case was a filaria-induced inflammatory reaction (Liu Jizhou at 
eI1990). In 1961-1963, Xie Jinzhuo et al conducted bacterial culture of the specimens 
taken from different inflamed parts of 97 brugian filariasis cases with acute 
adenolymphangitis and lymphadenitis at different stadiums. They found that, among 91 
cases without an abscess, 90 were negative and one primary patient was positive with 
hemolytic streptococcus. Among the six cases with abscess, five were positive (three 
hemolytic streptococcus, one Staphylococcus aureus, and one Staphylococcus citreus). At 
the same time, the authors also made a serum antistreptolysin '0' titer assay on 225 cases 
after an acute attack of adenolymphangitis and lymphadenitis and found that, in 152 cases 
with primary adenolymphangitis and lymphadenitis and simple adenolymphangitis and 
lymphadenitis without complication of elephantiasis, the antistreptolysin '0' titer hardly 
increased. Among 103 cases of elephantiasis complicated with acute adenolymphangitis, 
the antistreptolysin '0' titer increased in 28 cases (27.2%). They concluded that the 
inflammatory attack in cases with primary and simple adenolymphangitis and lymphadenitis 
were not closely related to streptococcal infection (Xie Jinzhou et aI1990). Only in a few 
elephantiasis cases, might adenolymphangitis and Iymphadenitis.be related to streptococcal 
infection. 

Since 1961, the Institute of Parasitic Diseases, Chinese Academy of Medical Sciences 
has been studying the seasons of onset of acute adenolymphangitis and lymphadenitis and 
the impact of control of filariasis transmission on the attack of acute inflammation in endemic 
areas of brugian filariasis. In 1962, in Zhenze commune of Wujiang county in liangsu 
province, 239 cases of repeated attacks of acute adenolymphangitis and lymphadenitis were 
followed up. The results showed that the acute attacks had a clear seasonal fluctuation, 
increasing markedly from July onwards, reaching a peak in August-October, and decreasing 
drastically in November. The results of investigations of natural infection of A. sinensis 
(sensu lato) with filaria larvae in the same year and same place showed that infective larvae 
appeared in July and peaked in August-October, demonstrating that the transmission season 
of filariasis coincided with the season of attacks of acute inflammation. In Miaoxi commune 
of Wuxing county, Zhejiang province, studies were conducted on elimination of filariasis 
by adopting integrated measures in 1964-1966. After the infection rate of the mosquito 
vector with infective stage larvae was reduced drastically and filariasis was brought under 
control, 303 cases of acute adenolymphangitis and lymphadenitis with repeated attacks 
were followed up. The results demonstrated that, whether diethylcarbamazine was 
administered or not, acute inflammatory attacks decreased significantly. These studies 
demonstrated that repeated attacks of acute adenolymphangitis and lymphadenitis were 
closely related to filariasis transmission, with infective larvae entering and growing in the 
human body. 
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Cottlrol oj Lymphatic Filariasis In China 

4.2.1.2 Mechanism of chronic clinical manifestation 

Sun Dejian (1964), Liu Shiyi and Duan You-jun (1966), and Hou Lianquan, et al. 
(1983) observed lymphangiectasis, lymphatic obstruction and varix, the disappearance of 
valve shadow, and running out and extravasation of lymph by using lymphography of 
elephantiasis cases of bancroft ian filariasis and brugian filariasis. They also demonstrated 
that adenolymphangitis and lymphadenitis would induce different degrees of obstruction of 
the lymphatic vessel and a change in the circulation dynamics oflymph, resulting in backflow 
obstruction oflymph, followed by the appearance oflymphedema of the related extremity. 
The results of contrast examination of lymphatic systems also showed that there were rich 
collateral branches and anastomotic branches on lymphatic vessel of affected extremities. 
Therefore, in early stage of the disease, lymphedema would continue after each attack of 
adenolymphangitis and lymphadenitis due to the loss of compensation of collateral 
circulation, and would exacerbate after each attack. Lymphedema would stimulate 
fibroplastic proliferation of the skin, reSUlting gradually in elephantiasis. Liu Shiyi et aZ. 
(1980) observe thoracico-abdominallymphatic vessels and lymph nodes of20 cases with 
chyluria by using large dose contrast medium perfusion. None was found with an obstruction 
of the thoracic duct, but the retroperitoneal lymphatic vessels were extensively destroyed. 
They concluded that the change of the dynamics oflymphatic circulation due to pathological 
changes of the retroperitoneal lymphatic vessels and lymph nodes was the real factor causing 
chyluria, and the previous theory that obstruction of the thoracic duct caused chyluria was 
not confirmed. 

4.2.2 Clinical manifestation 

The clinical manifestation of brugian filariasis is mainly adenolymphangitis and 
lymphadenitis, lymphedema and elephantiasis with repeated attacks in the extremities. 
Bancrotian filariasis is also accompanied by inflammation of the external genital organ and 
chyluria, in addition to the symptoms ofbrugian filariasis. The Shandong Institute of Parasitic 
Diseases investigated 4260 cases of bancroft ian filariasis in the 1950s and found that 97.62% 
(4157/4260) had pathological changes of the external genital organs. 

4.2.2.1 Acute stage 

(a) Adenolymphangitis and lymphadenitis: 

The acute attack of adenolymphangitis and lymphadenitis on the extremities is usually 
in summer and autumn. Generally, -the preliminary symptoms are chills, yawning and 
discomfort oflocallymph nodes, the main site being the inguinal femoral lymph nodes and 
the lesser ones the auxiliary and cubital lymph nodes. Later the lymph nodes swell and 
correlated adenolymphangitis and capillary adenolymphangitis appear on the distal portion 
of the affected extremity (i.e., erysipeloid dermatitis) causing local megalgia. It is 
accompanied by fever and headache. The whole course of diseases generally takes three to 
five days. In severe cases, the body temperature will rise to 39'C with a severe headache, 
and the disease can last for a week. The characteristic of filarial adenolymphangitis of 
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starting with lymphadenitis differentiates it from bacterial adenolymphangitis. The clinical 
manifestations of adenolymphangitis and lymphadenitis bancroftian filariasis deep in the 
body, such as the abdominal and pelvic cavities, include repeated fever, chills and abdominal 
pain. 

(b) Spermatitis, epididymitis and orchitis: 

These are the main clinical manifestations of acute bancroftian filariasis and often occur 
simultaneously. According to clinical and field investigations (He Mingshan et a/ 1957; 
Liu Yuehan and Ding Xunjie 1955; Liu Junshi 1956; Chen Zida 1957; Chen Jialu 1957), 
these attacks come on suddenly with chills, high fever and persistent pain at the unilateral 
or bilateral groin or scrotum. The latter increases paroxysmally and radiates to nearby 
organs and the abdomen, and can be misdiagnosed as acute abdominal pain. In an acute 
attack the spermatic cord becomes thick, epididymis and testis swell and lumps appear on 
the surface of spermatic cord, testis and epididymis. The course of the disease usually takes 
three to five days. As the inflammation diminishes,the lumps become hard and shrink to 
tough and tensile nodules the size of a bean. The number of nodules ranges between one 
and eight and some spermatic cords become toruliform. There are adult worms in most of 
the nodules (Liu Yuehan and Ding Xunjie 1955). Funiculitis may also attack repeatedly 
and gradually enlarge the nodules already formed. 

4.2.2.2 Chronic stage 

(a) Hydrocele: 

It is the most common chronic manifestation of bancroftian filariasis. The main 
symptoms are a sense of falling, fullness and heaviness at the affected portion, enlarged 
scrotum (some as big as a child's head or a volleyball) and the penis sinking into the scrotum. 
Liu Xinji et al. (1983) observe 202 cases with hydrocele and found that in 59 cases (29.21%) 
hydrops was found in the cavities of the tunica vagina/is on both sides. In 182 cases (90.10%) 
hydrops was distributed in the periphery of the testis, and in 20 cases (9.90%) it was in the 
tunica vaginaZis of the spermatic cord and lower part of the testis. In the 58 cases examined, 
the quantity of hydrops was generally less than 300 ml, with a maximum of 700 ml. Most 
hydrops were yellow and the lymph was transparent, with a few in chylus, bloody or brownish. 
Chen Zida et al. (1953-1954) reported that, among 30 cases with hydrocele, lymph-hydrops 
and chylus were found in 23 and seven cases, respectively. In a few cases, microfilaria was 
found in the hydrops and in the peripheral blood. 

(b) Chyluria and lymphuria: 

Chyluria is one of the clinical manifestations of bancroft ian filariasis. Chyluria is mostly 
found in Asian countries, such as China, India, and Japan. Chyluria has aperiodic intermittent 
episodes. Some patients have only one episode. Patients suffering from frequent episodes 
become thin, anemic, disabled, and may even die from secondary diseases caused by the 
loss of a large amount of fat and protein. Some warning symptoms before the onset of 
chyluria are cloudy urine and pain at the lumbar region, pelvic cavity and groin. After a 
period of time, chyluria or hematochyluria appear. Dysuria will result from the existence of 
coagulum in the urine. Being run down or ingesting excessive fat generally predisposes a 
person to chyluria. Chen Jingting (1988) analysed the pathogenic pattern of333 cases of 
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chyluria and found that 78.68% (262/333) had irregular intermittent episodes, 5.71 % (191 
333) had regular intermittent episodes and 15.62% (52/333) had episodes at less than one 
month intervals over three years. Simple chyluria has the appearance of rice-water and can 
be pink, light blood coloured or whole blood coloured, depending on the quantity of blood 
it contains. Gong Maoqing et at. (1992) examined chyluria from 93 patients and found that 
all contained protein, 59.14% (55/93) had a protein content of 0.21-2.00 gIL, and the 
maximum was 6.25g1L. Jin Xiyu el at (1980) reported eight severe cases of chyluria who 
were suffering from shock due to excretion of a large quantity of protein-rich chyluria, or 
had died due to other severe complications. The Department of Urinary Surgery, Shanghai 
First People's Hospital (1976) confirmed through observations that most chyluria contained 
lymphocytes. In some cases, lymphocytes even accounted for 100% of the total number of 
cells in the urine, and the number of lymphocytes in their blood was lower than normal. 
The Shandong Institute of Parasitic Diseases (1983) reported that, among 36 cases of chyluria, 
microfilaria was found in the chyluria and peripheral blood in three cases (5%) and 36 cases 
(60%), respectively. Liu Yuehan and Ding Xunjie (1955) reported that, among 29 cases 
observed, microfilaria was found in the chyluria and peripheral blood in four cases (13.8%) 
and 24 cases (82.8%), respectively. 

In endemic area of bancroft ian filariasis, some patients also excreted lymphuria. Such 
urine is colourless, multivesticular, stinking, fat-free, and contains protein and lymphocytes. 

(c) Elephantiasis: 

Elephantiasis is an important clinical manifestation of filariasis in China. In bancroft ian 
filariasis it affects the extremities, external genital organs, femur and breasts. The Shandong 
Institute of Parasitic Diseases (1983) reported that, among 400 cases of elephantiasis, these 
four sites accounted for 94.25% (377/400), 5.25% (21/400), 3% (12/400) and 0.75% (31 
400) cases, respectively (some patients had more than two affected sites). In brugian filariasis, 
elephantiasis only occurs in the extremities and few cases of elephantiasis of the lower limb 
go beyond the knee. In bancrofitian filariasis, elephantiasis ofthe lower limb often affects 
the whole leg, forming giant elephantiasis. Most patients with elephantiasis have a history 
of repeated episodes of adenolymphangitis and lymphadenitis. The continuous lymphedema 
of the affected limb causes thickening of the skin (Phase I); as the disease develops, swelling 
of the affected limb worsens and the shape ofthe leg becomes abnormal, the skin becomes 
thick and inelastic and loses normal skin functions (Phase II); as the disease further worsens, 
hard and overlapping deep folds appear on the ankle (Phase III); in some severe cases 
strawberry-like spinules or warts appear (Phase IV); finally, severe deformity appears, the 
skin looks like leather, and the joint cannot be moved (Phase V). Patients with severe 
elephantiasis often have chronic incurable ulcers and scars that worsen the degree of 
pathologic changes. In elephantiasis of the extremities, very few changes appear on the 
upper limb (only five cases among the 400). Elephantiasis of the upper limb advances very 
slowly, usually only up to Phase I and II. 

In bancroftian filariasis; elephantiasis of the external genital organs occurs mainly in 
males and is rare in females. Among the 400 cases mentioned above, there were 20 cases of 
elephantiasis of the external genital organ in males and only one in a female. In severe 
elephantiasis of the scrotum, the skin becomes rough with verrucous vegetation, small white 
vesicles and ulcers, and the penis invaginates. In cases with elephantiasis of the penis, the 
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penis is inflected and deformed or has abnormal thickening and lengthening. Zheng Youfang 
et al. (1980) reported a case with elephantiasis of the external genital organ with a scrotum 
circumference of 100cm, penis circumference of 40cm, and penis length of 60cm. The 
surgically excised lesion weighed 22 kgs. Chen Baihan et al. (1982) reported that in Shuyang 
county in Jiangsu province there was a female case suffering from elephantiasis of the 
dextral labium majus pudendi that was as big as a basketball and hung down between the 
knees. Patients with severe elephantiasis of external genital organs found it difficult to 
mention their suffering, lost their ability to work, and even manifested mental symptoms. 

(d) Filarial nodule of the breast: 

Hundreds of patients suffering from filarial nodules of the breasts have been reported 
in some endemic areas of bancroftian filariasis and hospitals. This indicates that filarial 
nodules in the breast are a common clinical manifestation of filariasis in China. The patients 
are mainly rural women aged 16-70 years, with the majority being 30-49 years old. The 
nodules are mostly unilateral, a few patients have two or three nodules, and bilateral nodules 
are occasionally found. Nodules grow slowly to the size of a soybean. In the acute stage, 
the skin becomes slightly red and a few cases become like orange-peel in appearance. 
Chen Yuehan and Xie Qun (1981) reported that, among the 13 1 patients hospitalised by the 
Bengbu Medical College, over half had been misdiagnosed as various tumours of the breast. 
Pathologic diagnosis showed that in 126 cases adult filaria were present in the nodules. 
This suggests that in endemic areas patients with breast nodules should be checked for 
filariasis. 

4.2.2.3 Tropical pulmonary eosinophilia: 

It is a typical occult filariasis. Thirty cases have been reported in China, but the actual 
numbers must be far higher. Patients are mostly males aged 20-30 years. The absolute 
value of their eosinophil is (2-4) x 109/L or higher; and the relative value is also much 
higher than normal. Some cases reached 83%. Very few cases had microfilaria in the 
blood. The clinical features are paroxysmal coughing, asthma, or dyspnoeic respiration, 
especially severe at night. Arsenical or DEC has a good therapeutic effect. In 1963, Li 
Leishi et al. reported that, among 23 patients treated with arsenical or DEC, one was found 
with microfilaria in the blood. During the course of the treatment, nodules appeared in 
lymphatic vessels in five cases, while chills, fever and skin rash appeared in four cases. All 
cases showed remarkable therapeutic effects, indicating that their clinical manifestations 
were related to filaria infection. 

4.2.2.4 Special clinical manifestations 

(a) Related to pathologic changes oflymphatic vessels and lymph nodes: 

Abdominal filarial granuloma and cysts, cysts of the spermatic cord, thoracic and 
abdominal chyolous or bloody effusions, chylous diarrhoea, chylous bloody sputum 
and chylous effusion of the knee joint, etc. 
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(b) Related to important organs: 

Filariasis of the eyes, filarial pericarditis, filariasis of the lungs, filarial liver abscess, 
spleen microfilaria nodules subcapsular, filariasis of the ovary and prostate, and 
microfilaria detected from bone marrow, etc. 

(c) Filarial nodules, lumps and urticaria on the body surface, polyarthritis, etc. 

4.3 Socio-economic impact 

The above-mentioned extensive prevalence of filariasis and its mUltiple manifestations 
in humans indicates that filariasis imposes a serious pathogenic impact on people's health. 
It not only inflicts mental and physical pain on thousands of patients, but also has a 
tremendous negative impact on industrial and agricultural productivity, economic 
development and the building-up of national defence. The filaria-induced repeated attacks 
of acute inflammation and the chronic manifestations mostly occur in adults and affect the 
labour force. According to investigations carried out in six areas (endemic areas of 
bancroftian filariasis) in Shandong province, among 4260 cases with clinical manifestation, 
3437 (80.68%) belonged to the labour force (aged 21-60); and the investigation in Wuchang 
in Hubei province (brugian filariasis) showed that, among patients with signs and symptoms, 
81.38% (100111230) were in the 21-60 years age group. In the early 1980s, there were an 
estimated 5.4 million patients with signs and symptoms of filariasis. Based on the assumption 
of one attack/man/year, and four days/attack, 17.28 million days oflabour (4 d x 5400000 
x 80%) were lost in a year. This demonstrates its big impact on industrial and agricultural 
production. Suppose the payment for one labour day was one Chinese yuan at the time, the 
total loss in one year would be 17.28 million yuan, not including medical costs. 

Filariasis also has a great impact on the building-up of national defence. According to 
the report of the Rear-Service Department ofNanjing Military Command, the microfilaria 
rate among the army stationed in Zhoushan increased from 3% to 10.45% between 1950 
and 1953. At the same time, 200 000 army personnel stationed in other areas of Huadong 
were examined and the mean microfilaria rate was found to be about 6%. Of these, 77% 
had symptoms of filariasis, which ha,d evidently affected their combat effectiveness. Filariasis 
also seriously affects the recruitment of soldiers in the Chinese PLA. For instance, the 
conscription target for Youyang county of Sichuan province was not accomplished due to 
the high rate of microfilaria (22.39%) among the young people to be recruited. A similar 
situation was reported in other endemic areas before the control programme started. 

5. Epidemiological characteristics 

5.1 Geographical distribution 

Based on the epidemiological studies of bancroftion and brugian filariasis in Fujian 
province and the analysis of data collected from different parts of China, a basic picture of 
the geographical distribution of the disease was outlined by Tang Zhongzhang (1959). An 
important feature was the extensiveness of areas with pure bancroftian and brugian infection. 
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in Hubei province (brugian filariasis) showed that, among patients with signs and symptoms, 
81.38% (100111230) were in the 21-60 years age group. In the early 1980s, there were an 
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conscription target for Youyang county of Sichuan province was not accomplished due to 
the high rate of microfilaria (22.39%) among the young people to be recruited. A similar 
situation was reported in other endemic areas before the control programme started. 

5. Epidemiological characteristics 

5.1 Geographical distribution 

Based on the epidemiological studies of bancroftion and brugian filariasis in Fujian 
province and the analysis of data collected from different parts of China, a basic picture of 
the geographical distribution of the disease was outlined by Tang Zhongzhang (1959). An 
important feature was the extensiveness of areas with pure bancroftian and brugian infection. 
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The endemic areas of the two kinds of filariasis were each divided into four regions. This 
conclusion was confirm by the National Steering Panel of Science and Technology in 
Filariasis Control, MOH in 1983 in a review based on additional data collected from all 
endemic areas. 

5.1.1 The endemic limit 

Bancroftian filariasis: 

Extended from LeJin county of Shandong province in the north (37°48 'N) to Sanya city 
of Hainan province in the south (l8°1O'N), and from Zhoushan archipelago of Zhejiang 
province in the east (l22°30'E) to Tongzi county ofGuizhou province in the west (106°50'E). 

Brugian filariasis: 

Extended from Boai county of Henan province in the north (35°21 'N) to Loucheng 
county of Guangxi Zhuang autonomous region in the south (24°50'N), and from Zhoushan 
archipelago of Zhejiang province in the east (l22°30'E) to Yaan city of Sichuan province in 
the west (103°E)(Figure 1). 

5.1.2 Endemic regions of bancroftian filariasis 

The four endemic regions were: 

(1 Region of Shandong, Jiangsu, Henan and northern Anhui: consisting of the great plain 
and some parts of mountainlbasin areas; 

2) Region of Hainan, Guangdong, Guangxi and southern Hunan: consisting of coastal 
plains and inland mountain areas; 

(3) Region of eastern Sichuan, north-eastern Guizhou, western Hunan and western Hubei: 
consisting of a range of mountain areas that joined together; 

(4) Region of Fuji an, coastal Zhejiang and islands: consisting of coastal plains, islands and 
a small part of the mountain areas. 

5.1.3 Endemic regions ofbrugian filariasis 

The four endemic regions were: 

(I) Regions ofZhejiang, Fujian, Jiangxi and southern Anhui: consisting of mountain areas 
and a small part of plain in Zhejiang province; 

(2) Region of central, southern Hubei and northern Hunan: consisting of the plain between 
Yangtze and Han rivers in Hubei province and the plain of Dongting lake in Hunan 
province; 

(3) Region of south-eastern Guizhou, northern Guangxi and south-western Hunan: consisting 
of mountain areas without exception in this region; 
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(4) Region of Emei mountain: consisting of the areas along the Emei mountain in the 
southwestern part of the Sichuan basin. 

In general, very few areas had infection of both kinds of filariasis. These were found 
mainly along the common borders of the endemic areas of the two kinds of filariasis. In 
Sichuan province, the endemic areas of bancroft ian .or brugian filariasis are very far from 
each other, so no areas with mixed infection were found. There are a few smail isolated 
areas with mixed infection located in bancroftian or brugian filariasis endemic areas. 
Infection with both species in the same individual was not common in areas with mixed 

infection. 

5.1.4 Factors influencing geographical distribution 

The factors influencing the geographical distribution of the two kinds of filariasis in 
China are the situation of breedin·g places and the density of principal mosquito vectors. 
The conditions of breeding places of C. quinquefasciatus and C. pal/ens for bancroftiim 
filariasis were different from that of A. anthropophagus and A. sinensis for brugian filariasis. 
Whether in the plains of the north ofYantze river, the south-western mountain areas or the 
south-eastern coastal plains, the general features of bancroftian filariasis endemic areas 
were dry, rainless or with seepage loss due to the geological structure. The breeding places 
of C. quinquefasciatus and C. pal/ens were around the Villages. According to the surveys 
carried out in the plain of Shandong province (1959), the coastal plain of Fujian province 
(1956) and the western mountain area of Hunan province, the ratio of density of C. pal/ens 
and C. quinquefasciatus in human dwellings was 95.6% (652/682) and 85.73% (171611773), 
respectively. 

Whether in the mountain areas of Zhejiang, Fujian, Jiangxi and southern Anhai or lake 
areas of Hubei and Hunan, or even in northern plain such as Boai county of Henan province, 
the general features ofbrugian filariasis areas were that they were rich in water sources and 
had numerous rice fields that were suitable breeding places for A. anthropophagus and A. 
sinensis. According to the surveys carried out in Yuhang county of Zhejiang province 
(1954), Guichi county of Anhui province (1959-1960), Wuchang District of Hubei province 
(1959) and Leshan county of Sichuan province (1983), the ratio of density of A. 
anthropophagus and A. sinensis in human dwelling was 84.10% (142311 692),41.9% (776/ 
1852), 42.73% (285/667) and 76.47% (702/908), respectively. 

5.2 Urban-rural distribution 

Filariasis due to W. bancrofti and B. malayi was mainly prevalent in the rural areas of 
China and was rare in urban areas. For example, only 91 microfilaremia cases were found 
among 114 724 inhabitants (0.08%) in a sample survey of Shanghai before the control 
programme, and most of the positive cases came from other provinces. The microfilaria 
rate was about 1 % in urban areas in Nanning and Quilin cities of Guangxi Zhuang autonomous 
region, while a rate of up to 10% was found in some villages in the suburbs of the two cities. 
In general, the microfilaria rate was higher in villages than in towns, and it was higher in 
towns than in county seats. According to the data from epidemiological surveys. the 
microfilaria rate of bancroft ian filariasis in the western part of Hunan province in villages, 
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towns and county seats was 4.29% (40457/943764), 0.47% (274/58551) and 0.03% (15/ 
48808), respectively. The microfilaria rate of brugian filariasis in Shucheng county of 
Anhui province was 6.10% (307/5036) in the county seat and 23.07% (1932/8374) in rural 
areas. The microfilaria rate of brugian fialriasis in Fujian province was 7.71 % (39280/ 
509236) in rural areas and 4.45% (15/869) in urban areas, and that of bancroft ian filariasis 
was 6.69% (21387/319286) and 2.6% (5869/25559), respectively. On the other hand, there 
were some reports of higher microfilaria rates of bancroftian filariasis in towns than in 
villages, e.g., the highest rate in some towns of Guangxi Zhuang autonomous region was 
about 20%, which was much higher than in nearby villages. Again, 322 out of 404 
microfilaremia cases were the inhabitants of a county seat in Lings hui county in Hainan 
province. 

5.3 Population distribution 

5.3.1 The relationship between age and microfilaria rate/disease rate 

According to the data collected before the control programme began, the microfilaria 
rate/disease rate of both brugian and bancroftian filariasis increased with age. The peak age 
group in an endemic area depended on the level of epidemic, e.g., in brugian filariasis areas 
the age group with the highest microfilaria rate was 30-39 years in meso-endemic areas 
(Tang Zhongzhang 1959), 10-19 years in hyper-endemic areas (Xu Xiufen 1957) and 6-10 
years in super-endemic areas (Wu Pengnian 1958) (Figure 2). 

According to the analysis of 2703 cases of brugian filariasis conducted by Lu Sujun 
(1956), the cases could be separated into three types: I. Microfilaremia without clinical 
manifestation; II. Clinical manifestations without microfilaremia; III. Microfilaremia with 
clinical manifestations. Type I was found in 1473 cases (54.5%). Most cases of type I was 
in the lower age groups. The percentage decreased with age, with the lowest incidence in 
the 30-39 years age group, and then increased a little with age. Type II was found in 1075 
cases (39.77%). The incidence increased with age, the highest being in the 30-39 age 
group, and then decreased slightly at an older age. Type III was found in 155 cases (5.73%). 
Only two cases were children less than nine years of age (Figure 3). Xu Xiufen (1957) 
conducted an analysis of the relationship between age and microfolaria rate/disease rate in 
a brugian filariasis endemic area. Of 218 children below four years of age, 29 (13.3%) 
were microfilaria-positive (Figure 4). Only one case had clinical manifestations (disease 
rate 0.46%). The lowest age with microfilaremia was nine months and the lowest age with 
symptoms (lymphangitis and lymphadanitis) and signs (elephantiasis) was four and seven 
years old, respectively. The results showed that microfilaremia infection appeared at an 
earlier age than clinical manifestations after natural infection. 

5.3.2 The relationship between gender and microfilaria rate/disease rate 

There exists a diversity of opinion on to the relationship between gender and microfilaria 
rate/disease rate in different areas. In some reports the microfilaria rate of males was higher 
than that of females, but others showed that there were no marked difference between the 
two sexes. Further analysis by age revealed that there was no difference in microfilaria rate 
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between males and females younger than 20 years, but the microfilaria rate of the males 
was significantly higher than the females over 20 years old (Figures 5 and 6). The average 
microfilaria rate of males and females in a survey of a brugian filariasis area of Wuchang 
county, Hubei province was 18.85% (860/4611) and 15.65% (766/4894), respectively (Figure 
5, Lu Sujun 1956). The average microfilaria rate of males and females in a survey of a 
bancroftian filariasis area of Queshan county, Henan province was 16.16% (727/4498) and 
14.12% (628/4449), respectively (Figure 6; Zheng Xuexiu 1984). The explanation for the 
microfilaria rate in males being higher than in females might be the difference in the area of 
skin exposed to mosquito bites in summer. Some authors believed that it was due to the 
estrogen level in females of childbearing age. 

42 

_male 

•••••• female 

........... -. 
'" ..... . 

OL-__ L-__ L-__ L-__ L-__ L-__ L-~ 

10- 20- 30- .. 0- 50- 60- 70 
Age 

Fig. 5 . The relationship between sex, age and microfilaria rate (malayan filariasis) 

50 _male 

•••••• female 

o 10- 20- 30- ~O- 50- 60- 10 
Age 

Fig. 6. The relationship between sex, age and microfilaria rata (bancroftlan filariasis) 

-----------------------------------------------------

ConIroI of Lytnphatic Filariasis in China 

between males and females younger than 20 years, but the microfilaria rate of the males 
was significantly higher than the females over 20 years old (Figures 5 and 6). The average 
microfilaria rate of males and females in a survey of a brugian filariasis area of Wuchang 
county, Hubei province was 18.85% (860/4611) and 15.65% (766/4894), respectively (Figure 
5, Lu Sujun 1956). The average microfilaria rate of males and females in a survey of a 
bancroftian filariasis area of Queshan county, Henan province was 16.16% (727/4498) and 
14.12% (628/4449), respectively (Figure 6; Zheng Xuexiu 1984). The explanation for the 
microfilaria rate in males being higher than in females might be the difference in the area of 
skin exposed to mosquito bites in summer. Some authors believed that it was due to the 
estrogen level in females of childbearing age. 

42 

_male 

•••••• female 

........... -. 
'" ..... . 

OL-__ L-__ L-__ L-__ L-__ L-__ L-~ 

10- 20- 30- .. 0- 50- 60- 70 
Age 

Fig. 5 . The relationship between sex, age and microfilaria rate (malayan filariasis) 

50 _male 

•••••• female 

o 10- 20- 30- ~O- 50- 60- 10 
Age 

Fig. 6. The relationship between sex, age and microfilaria rata (bancroftlan filariasis) 

-----------------------------------------------------



Control of Lymphatic Filariasis in China 

With regard to the relationship between gender and clinical signs, there was no noticable 
difference between males and females in brugian filariasis areas, but in bancroftian filariasis, 
there was a great difference. According to the surveys conducted in prefectures of Shandong 
province in 1957, the clinical sign rate of males and females was 10.92% (4216/38596) and 
0.24% (44/18052), respectively, the main reason being the higher rate of clinical signs in 
male reproductive systems. 

5.3.3 Clustering in families 

According to Tang Zhongzhang (1959), the phenomenon of clustering in families was 
common in both W. bancroft; and B. malay; infection. Liu Yuehan et al. (1957) conducted a 
survey of brugian filariasis in Sonjiang county, Shanghai. The ratio of positive families 
was 38.5% (190/494), with an average of 2.6 cases per family. In some families three 
generations (grandfather/father/son) were found to be positive. ZhongWeixin conducted a 
blood survey in a bancroftian filariasis area in Jieshou city, Hunan province and found 968 
cases of microfilaremia in 1875 families in 11 villages with a population of 8985. There 
was a significant difference between family distribution of microfilru-emia cases and binomial 
distribution probability (p<O.OI). The result revealed remarkable clustering in families in 
that place (Zhong Weixin 1951-1981). In studies conducted by the Jiangxi Provincial Sanitary 
and Anti-epidemic Station, similar results were also found in Ningdu and Jinxi counties of 
Jiangxi province where both bancroft ian and brugian filariasis were endemic. The ratio of 
the families with more than two cases was 54.7% (116/212) in Ningdu county. Of20 families 
in Jinxi county, in three families all members were infected with filaria and in 16 families 
half the members were infected. 

5.4 Transmission season 

The endemic areas of filariasis were found in the tropical, subtropical and temperate 
zones in China. The transmission season was different in different zones. In tropical and 
subtropical zones, mosquito vectors could be found during most months of the year. In the 
temperate zone, the density of mosquitoes changed with the season and transmission was 
stopped in the overwintering stage from mid-June to September in Shandong and Henan 
provinces, and from mid-May to October in Zhoushan archipelago of Zhejiang province. 
In Hainan Island, the L3 of W. bancroft; was found in C. qu;nquefasciatus from February to 
November. 

6. Brief description of the epidemiological characteristics of 
filariasis in different provinces 

6.1 Shandong province 

It was administratively divided into 115 counties/cities, with a population of 72.96 
million (in 1980). Filariasis was found in 74 counties/cities, with a population at risk of 
39.674 million. It was estimated that the total number of filariasis cases was about five 
million before the control programme. 
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6.1.1. Geographical distribution 

Shandong was a single bancroftian filariasis endemic province, which covered most of 
the regions, except the Shandong peninsula, Jiaowei corridor and Huanghe delta. The disease 
was prevalent from Ningjin and Lelin counties in the north to Tancheng, Zaozhuang and 
Danxian counties/cities bordering Jiangsu andAnhui provinces in the south, and from Jiaonan 
and Rizhao counties bordering the Huang Sea in the east to Dongming and Guanxian counties 
bordering Hebei and Henan provinces in the west (Figure 7). The higher endemic areas 
were located from Ningyang county at the southern foot ofTaishan mountain in the west to 
Rizhao county and towards the south along the Jinghang grand canal to the southern border 
of the province. In this extensive area, filariasis cases were found in every village and the 
microfilaria rate in surrounding areas declined gradually with distance from the higher 
endemic area. In the line consisting of Linqing, Lelin and Ningjin counties/cities, the 
microfilaria rate was less than 0.2%. This line defines the northern border of filariasis in 
Shandong as well as in China. 

According to the surveys conducted in Tancheng, Zhouxian, Pingyi and Weishan 
counties, where the disease is seriously endemic, the microfilaria rate in plain, hill, mountain 
and lake areas was 14.1-24.0%,21.5%, 18.0-25.7% and 0.8-1.2%, respectively. The results 
revealed that the microfilaria rates in plain, hill and mountain areas were far higher than in 
lake areas. The reason for the difference might be related to the method of manure collection. 
In plain, hill and mountain areas, peasant families commonly used a manure pit, which is a 
suitable breeding place for C. pal/ens. The manure pits were full of water in summer and 
the density of larvae of C. pal/ens could be up to 110.3 per mosquito ladle. C. pal/ens was 
the predominant species in human dwellings, accounting for 98.3-99.8% of the total mosquito 
population. The manure pit was not used by the inhabitants in lake areas, where the 
percentage of C. pal/ens and A. sinensis in human dwellings was 57.2% and 38.8%, 
respectively. 

6.1.2 Prevalence 

Taking the county/city as a unit, of74 endemic counties/cities, nine belonged to hyper
endemic areas (microfilaria rate 20.1-30%) that were located in the link area of Linyi, 
Jining and Zaozhuang prefectures. The maximum microfilaria rate was 26.0% in Cangshan 
county. Twenty-seven belonged to the meso-endemic area (microfilaria rate 5.1-20%) that 
surrounded the above hyper-endemic areas and 38 were belonged to the hypo-endemic area 
(microfilaria rate below 5%) that was located mostly in the 'lorthern and north-western 
parts of the province (Figure 8). In general, the density ofmkrofilaria in an endemic area 
was in accordance with the microfilaria rate. In Zhouxian and Tengxian counties, many 
areas had a high density of microfilaria e.g., more than 1000/60. 

6.2 Henan province 

It was adminiitratively divided into 128 counties/cities with a population of72.86 million 
(in 1980). Filariasis was found in 71 counties/cities with a population at risk of 31.179 
million. It was estimated that the total number of filariasis cases was 2.538 million. 
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Control of LyntphaJic Fi/arUul.l in ChintJ 

6.2.1 Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Henan and the former was 
predominant. The bancroftian, brugian and mixed infections were distributed in 42, I and 
28 counties/cities, respectively (Figure 9). The endemic areas of bancroft ian filariasis were 
mainly located in Zhumadian and Nanyang prefectures in the plains of eastern Henan 
province. The endemic area of single brugian filariasis was only found in Boai county 
located north of the Huanghe river (35°02'-35°21 'N; 1 ]2°57'-113°12'E). !twas the northern 
border of brugian filariasis in China. The endemic area of mixed infection was mainly 
found in Xinyang prefecture in the south-eastern part of the province between the bancroftian 
filariasis areas in the plain of eastern Henan and the brugian filariasis areas of the Dabieshan 
mountains of Anhui province. In most counties/cities with mixed infection, one of the two 
kinds filariasis was mainly endemic, and finding two species of microfilaria in the same 
individual was rare (1.96%). 

6.2.2 Prevalence 

Of 71 endemic counties/cities, 44, 26 and I were hypo-, meso- and hyper-endemic 
areas, respectively. There were three highly endemic centres of filariasis in the province, 
two for bancroftian filariasis in Xiayi county of Shangqiu prefecture ano Queshan county 
ofZhumadian prefecture, and one of mixed infection in Gushi county ofXinyang prefecture. 
The microfilaria rate in the surrounding areas declined gradually as the distance from the 
centre increased (Figure 10). In the single brugian filariasis endemic area of Boai county, 
where the condition of water was good, the average microfilaria rates in rice fields, bamboo 
forests, plains and mountain areas were 18.05% (1508/8354), 6.35%(164/2583), 0.92% 
(42/4566) and 0% (01689), respectively. 

6.3 Hubei province 

It was administratively divided into 82 countieslcities, with a popUlation of 46.84 million 
(in 1980). Filariasis was found in 69 countieslcities, with a population at risk of 31.414 
million. It was estimated that the total number of filariasis cases was 4.1 million. 

6.3.1. Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Hubei and the latter was 
predominant. Bancroftian, brugian and mixed infections were prevalent in 10,47 and 12 
counties/cities, respectively (Figure II). Brugian filariasis was mainly prevalent in the 
Jianghan plain of central Hubei, where there is an abundance of water. A. sinensis was the 
principal mosquito vector, while A. anthropophagus has never been found in that area. 
Bancroftian filariasis was mainly distributed in the mountain areas of the south western 
part of the province where numerous smaller water and manure pits existed around the 
dwellings. The main farm crops were sorghum, com and tea. The endemic areas of mixed 
infection were mainly located in northeastern Hubei. 
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6.3.2. Prevalence 

Of 69 endemic countieS/cities, 36, 26 and 7 were hypo- meso- and hyper-endemic areas, 
respectively (Figure 12). All the hyper-endemic counties/cities were in the brugian filariasis 
areas. 

6.4 Anhui province 

It was administratively divided into 82 counties/cities, with a population of 48.93 million 
(in 1980). Filariasis was found in all the 82 counties/cities, with a population at risk of 
46.467 million. It was estimated that the total number of filariasis cases was 3.53 million. 

6.4.1. Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Anhui. The bancroftian, brugian 
and mixed infection were prevalent in 31, 18 and 33 counties/cities, respectively (Figure 
13). Bancroftian filariasis was mainly prevalent in north ofHuanihe river where the annual 
rainfall is 600-800 mm. Brugian filariasis was mainly prevalent in mountain areas of the 
southern part of the province and around the Dabieshan mountains. Rice was the main farm 
crop and the annual rainfall was 1200-2000 mm. The areas of mixed infection were located 
in the hilly region between the Yantze and Huaihe rivers, the south-eastern part of the province 
bordering Zhejiang province and some counties/cities near Hubei and Jiangxi provinces. 

6.4.2. Prevalence 

Of 82 endemic counties/cities, 30, 47 and 3 were hypo-, meso- and hyper-endemic 
areas, respectively (Figure 14). 

6.5 Jiangsu province 

It was administratively divided into 75 counties/cities, with a population of59.38 million 
(in 1980). Filariasis was found in 71 counties/cities, with a population at risk of about 46 
million. It was estimated that the total number of filariasis cases was 2.3 million. 

6.5.1. Geographical distribution 

Both hancroftian and brugian filariasis were endemic in Jiangsu. Bancroftian filariasis 
was widespread in 60 counties/cities in the northern plain and the hilly region south of the 
Yantze river. Single brugian filariasis was only prevalent in Wujiang county, which is 
located in the southeastern comer of the province, bordering the single brugian filariasis 
areas of northern Zhej iang province. The mixed infection was distributed in 10 counties/ 
cities in the plain and hilly region along the line between Nanjian and Shanghai (Figure 15). 

6.5.2. Prevalence 

Of 71 endemic counties/cities, 37, 33 and I were hypo-, meso- and hyper-endemic 
areas, respectively (Figure 16). In general, the microfilaria rate was higher in the north than 
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Control oj Lymphatic Filarituis in CItlIJll 

in the south. Most of the counties/cities of Xuzhou, Huaiying and Yancheng pretectures 
that were located north of the general irrigation canal of northern Jiangsu, belonged to 
hyper- and meso-endemic areas. Most of the inhabitants in these three prefecture~ were in 
simple and crude rooms that lacked the facilities for mosquito prevention. Accordmg to f:he 
survey conducted in Shuyang county in the 1950s, of 5390 people, only 5.3% had mosqUito 
nets and 93.4% preferred to sleep outdoors in summer. The inhabitants living in the regions 
along Yantze river and in southern liangsu lived in better conditions and mosquito nets 
were commonly used. 

6.6 Shanghai municipality 

It was administratively divided into 10 urban districts and 10 counties in the suburbs, 
with a population of 11.86 million (in 1981). Filariasis was found in alII 0 counties, with a 
population at risk of2.962 million. It was estimated that the total number of filariasis cases 
was 58 000. 

6.6.1. Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Shanghai. Bancroftian filariasis 
was prevalent in Jiandin, Baoshan, Chongmin, Chuansha and Nanhui counties. Brugian 
filariasis was prevalent in linshan and Qingpu counties. Mixed infection was prevalent in 
Fengxian, Shanghai and Songjiang counties between the endemic areas ofbancrotian and 
brugian filariasis (Figure 17). 

6.6.2 Prevalence 

The microfilaria rate in all 10 counties was less than 5% (Figure 18). Only 91 
microfilaremia cases were found in nine urban districts, the microfilaria rate was 0.08% 
(91/114724) and most of the cases had come from other provinces. 

6.7 Zhejiang province 

It was administratively divided into 69 counties/cities, with a population of38.27 million 
(in 1980). Filariasis was found in 67 counties/cities, with a population at risk of 27.488 
million. It was estimated that the total number of filariasis cases was 2.69 million. 

6.7.1. Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Zhejiang, the latter being 
predominant. Bancroftian, brugian and mixed infections were distributed in 3, 38 and 24 
counties/cities, respectively (Figure 19). Brugian filariasis was prevalent in the plains of 
Hangjia-hu and Ningshao. Bancroftian filariasis was prevalent in Wenling, Yuhuan and 
Yongjia counties, located in the coastal regions, including hills, mountains and islands of 
the south-eastern part of the province. The mixed infection was distributed in Zhoushan 
archipelago, Xiangshan county, Wenzhou prefecture and the plains of the western part of 
the province. According to the 1953 survey conducted in Dinghai island of Zhoushan by 
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COhrro/ 0/ L)'IIIphaJlC Filarkuis in ChJ"" 

Gong Jianzbang (1959), brugian filariasis was mainly endemic in coastal areas with numerous 
rice fields. A. sinensis was the predominant mosquito species in human dwellings. 
Bancroftian filariasis was mainly found in the hilly region far from the sea, where C. 
pal/ens was the predominant species in human dwellings. 

6.7.2 Prevalence 

Of 65 endemic counties/cities, 35, 29 and 1 belonged to hypo-, meso- and hyper-endemic 
areas, respectively (Figure 20). 

6.8 Jiangxi province 

It was administratively divided into 91 counties/cities, with a population of32.7 million 
(in 1980). Filariasis was found in 75 counties/cities, with a population at risk of 19.118 
million. It was estimated that the total number of filariasis cases was 2.1 million. 

6.8.1 Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Jiangxi, the latter being 
predominant. Bancroftian, brugian and mixed infections were endemic in 9, 33 and 33 
counties/cities (Figure 21), respectively. Brugian filariasis was prevalent in mountain areas 
of the eastern part of the province, with an elevation of 300-50Om and numerous rivulets 
and terraced fields. Bancroftian filariasis was distributed in areas around Boyand lake and 
the plain ofGanfu with an elevation below 100m. Mixed infection was distributed between 
the two areas. 

6.8.2 Prevalence 

0f75 endemic counties/cities, 41,29 and 5 belonged to hypo-, meso- and hyper-endemic 
areas, respectively (Figure 22). 

6.9 Fujian province 

It was administratively divided into 68 counties/cities, with a population of25 .24 million 
(in 1980). Filariasis was found in all the 68 counties/cities, with a population at risk of 
14.914 million. It was estimated that the total number of filariasis cases was 2.084 million. 

6.9.1. Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Fujian. Bancroftian, brugian 
and mixed infections were found in 16,24 and 28 counties/cities, respectively (Figue 23). 
Brugian filariasis was mainly found in the mountain areas with an abundance of water in 
the northwestern and northeastern parts of the province. According to the surveys conducted 
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Control of LymphatIc Fllarltuis In CIriIfQ 

in Chongan county in 1970-1972, the microfilaria rate declined as the elevation increased, 
i.e., the microfilaria rate was 21.38% (130/608), 12.60% (87/690), 3.72% (5411448) and 
0% (0/106) at elevations of 160 m, 310 m, 578 m and 1080 m, respectively. Bancroftian 
filariasis was mainly found in the coastal plain, hilly regions and islands. The maximum 
elevation of bancroftian filariasis endemic areas was 760 m, with a microfilaria rate of 
2.18% (29/1331). Mixed infection was distributed between the two areas. 

6.9.2. Prevalence 

Of 68 endemic countieS/cities, 21, 41 and 6 belonged to hypo-, meso- and hype-endemic 
areas, respectively (Figure 24). The maximum average mcirofilaria rate of brugian and 
bancroftian filariasis was 15.13% (211167/1395572) in Nanping prefecture and 12.02% 
(138402/1151749) in Zhangzhou prefecture, respectively. The highest microfilaria rate 
was 29.92% (377421126162) in a brugian filariasis area of Jianyang county. 

6.10 Guangdong province 

It was administratively divided into 91 counties/cities, with a population of 52.8 million 
(in 1980). Filariasis was found in 62 counties/cities, with a population at risk of 27.475 
million. It was estimated that the total number of filariasis cases was about 2.4 million. 

6.10.1 Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Guangdong and the former 
was predominant. Bancroftian filariasis was distributed in the eastern and south-eastern 
coastal areas, the Leizhou peninSUla and the northern mountain area, covering 61 counties! 
cities. Brugian filariasis was only endemic in five townships ofPingyuan county bordering 
Xunwu county of Jiangxi province (Figure 25). 

6.10.2 Prevalence 

In general, the microfilaria rate was higher in the coastal areas than in inland areas, in 
plains than in mountain areas, and in rural areas than that in urban districts and towns. In 
the northern part ofthe province, bancroftian filariasis was mainly found in mountain areas, 
especially in limestone areas that lost water lost quickly and had numerous water vats where 
C. qUinquefasciatus could breed, e.g., in Yangshan, Ruyuan, and Lechang counties. Of 62 
endemic counties!cities, 54 were hypo- endemic areas and 8 were meso-endemic areas (Figure 
26). 

6.11 Hainan province 

It was administratively divided into 18 counties/cities, with a population of five million 
(in 1980). Filariasis was found in 18 counties/cities, with a population at risk of 3.898 
million. It was estimated that the total number of filariasis cases was about 0.2 million. 
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6.11.1 Geographical distribution 

Hainan was a single bancroftian filariasis endemic province (Fig. 27). The central 
endemic area was located in Ledong and Dongfang counties in the south-western part and 
Qiongshna, as well as in Anidng and Danxian counties in the northern part of the island. 
The factors affecting the characteristics of the epidemic were related to the topography, 
geological conditions, and the habits of the inhabitants. In Ledong and Dongfang counties, 
where rainfall is relatively rare and evaporation is higher, the water vats, jars and crocks 
used by the·inhabitants were suitable breeding places for C. quinquejasciatus. Qiongshan 
county is located in an extinct volcanic area with a lower water level, with numerous water 
vats providing breeding places for C. quinquefasciatus. 

6.11.2 Prevalence 

Of 18 endemic countieS/cities, 14,3 and 1 belonged to hypo-, meso- and hyper-endemic 
areas, respectively (Figure 28). 

6.12 Guangxi Zhuang autonomous region 

It was administratively divided into 87 counties/cities, with a population of3S.38 million 
(in 1980). Filariasis was found in 68 counties/cities, with a population at risk of IS.969 
million. It was estimated that the total number of filariasis cases was about 0.8 million. 

6.12.1 Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Guangxi, and the former was 
predominant. Bancroftian, brugian and mixed infections were endemic in 60, 6 and 2 
counties/cities, respectively (Figure 29). Bancroftian filariasis was widespread in different 
parts of the autonomous region. Brugian filariasis was found in the mountain areas in the 
northern part of the autonomous region. Mixed infection was found between the areas of 
the two kinds of filariasis. The epidemic features of bancroft ian filariasis were as follows: 
(1) the microfilaria rate was higher in coastal areas than in inland areas, such as 17.58%, 
19.11 %, 12.S4% in Hepo, Qinzhou and Baihai coUnties/cities, respectively, in the coastal 
area, and 1.40%-S. IS% in Bobai, Pubei and Lingshan counties in inland areas; (2) the 
microfialria rate was higher in the areas along Youjiang and Yujiang rivers than in areas far 
from the rivers; (3) the microfialria rate was higher in small towns than in rural areas e.g., 
13.30% in the towns and 0.6-4.1% in the villages of Daxin county, 14.49-16.98% in the 
towns and nearby villages, and below S% in the villages ofTianyang county. 

6.12.2 Prevalence 

Of 68 endemic countieS/cities, 59 and 9 belonged to hypo- and meso-endemic areas, 

respectively (Figure 30). 
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respectively (Figure 30). 
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Control of LJ1IIIPhatic Filariasis in Chma 

6.13 Hunan province 

It was administratively divided into 114 countieS/cities with a population of52.8l million 
(in 1980). Filariasis was found in 55 counties/cities, with a population at risk of 11.81 
million. It was estimated that the total number of filariasis cases was 1.602 million. 

6.13.1 Geographical distribution 

Both bancroftian and brugian fialriasis were endemic in Hunan. Bancroftian filariasis 
was endemic in mountain/hilly areas of the 'western, southern and central parts of the province. 
Brugian filariasis was found in the plain of Dongting lake and the mountain/hilly areas of 
southern and south:western parts of the province. Mixed infection was distributed between 
the areas of two kinds of filariasis (Figure 31). 

6.13.2 Prevalence 

Of 55 endemic counties/cities, 42, 12 and 1 belonged to hypo-, meso- and hyper-endemic 
areas, respectively (Figure 32). 

6.14 Guizhou province 

It was administratively divided into 84 counties/cities, with a population of27. 77 million 
(in 1980). Filariasis was found in 47 counties/cities, with a population at risk of 6.681 
million. It was estimated thl'lt the total number of filariasis cases was about one million. 

6.14.1 Geographical distribution 

Both bancroftian and brugian fliariasis were endemic in Guizhou. Bancroftian, brugian 
and mixed infections were found in 21, 25 and 1 counties/cities, respectively (Figure 33). 
The demarcation line between the two kinds of filariasis was about 27±. Bancroftian filariasis 
was endemic in the north-eastern part of the province bordering western Hunan and south
eastern Sichuan. Brugian filariasis was endemic in the south-eastern and southern parts of 
the province bordering northern Guangxi. Brugian filariasis in Guizhou could be divided 
into two types depending upon the principal species of mosquito vector, i.e., 
A. anthropophagus~abundant regions and A. sinensis-abundant regions. Mixed infection 
was only found in Libo county. 

6.14.2 Pt:evalence 

Of 47 endemic counties/cities, 28, 14 and 5 belonged to hypo-, meso- and hyper-endemic 
areas, respectively (Figure 34). 

6.15 Sichuan province 

It was administratively divided into 195 counties/cities (include Chongqing 
municipality), with a population of98.2 million (in 1980). Filariasis was found in 27 counties/ 
cities, with a population at risk of 5.2 million. It was estimated that the total number of 
filariasis cases was 0.59 million. 
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ConIroI oj LyMpItaUc Fikll'Jasis jn CJrhta 

6.15.1 Geographical distribution 

Both bancroftian and brugian filariasis were endemic in Sichuan, but the two kinds of 
endemic areas were separated from each other by two degrees of longitude (Figure 35). 
Bancroftian and brugian filariasis were endemic in 13 and 14 counties/cities, respectively. 
Bancroftian filariasis was found in Fuling and Wanxian prefectures in the south-eastern 
part of the province, mainly in the mountains, hilly areas and plains of Wushan, Qiqushan 
and Wulingshan, south of the Yangtze river and adjoining the bancroftian filariasis areas of 
western Hunan, north-eastern Guizhou and western Hubei. Brugian filariasis was prevalent 
in Leshan, Yaan and Yibin prefectures in the south-western part ofthe province around the 
Emei mountain in the south-western fringe of the Sichuan basin. 

6.15.2 Prevalence 

Of27 endemic counties/cities, 11, 12 and 4 belonged to hypo-, meso- and hyper-endemic 
areas, respectively (Figure 36). 

Epidemiological surveys on filariasis in Yunnan province 

There was no record of filariasis in Yunnan before the founding of New China. Extensive 
surveys of filariasis were conducted by the Yunnan Provincial Sanitary and Anti-epidemic 
Station from the 1950s to the early 19805, covering 16 counties in the central, southern and 
western parts of the province, in Kunming, Wenshan, Yanshan and Maguan counties/cities, 
as well as in Yanjin, Shuifu and Funing counties bordering Sichuan and Guangxi. The 
Military Medical Unit of Yunnan province also conducted a survey of filariasis in Mengzi 
county along the Kunming-Hekou Railway and in Guangnan county. The results showed 
that no microfilaremia cases were found in the blood of 14 878 local inhabitants (antibody 
detection by IFATIELISA was applied in some places). Among the workers and migrants 
that came from Shandong, Henan and Hunan provinces, railway workers, and returned 
overseas Chinese from Indonesia, India and Myanmar (a total of 11 794 persons), 168 
microfilaremia cases were found. 
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Control td Lyntpltatic FJklntuis In China 

PART II: 

CONTROL 

1. Introduction 

1.1 Goal of the control programme 

The goal of the control programme for lymphatic filariasis in China was first outlined, 
together with the control of eight diseases seriously harmful to the people's health, in Item 
26 of the document, The National Program/or Agricultural Development in 1956-1967 
(Draft), issued by the State Council in January 1956. It required that lymphatic filariasis be 
basically eliminated in all areas. 

Even although at the founding of the People's Republic of China there were numerous 
tasks to be undertaken and national strength was quite limited, this goal was listed in the 
national development programme, which indicated the Government's great concern over 
the control of filariasis. The goal of control was not only used at that time as the, b,asis for 
formulating the filariasis control programme, but it also required governments ana health 
units at different levels in different endemic areas to carry out control activities. It was also 
a great inspiration to medical and public health doctors and scientists, primary public health 
workers and the people. In the late 1950s, an extensive anti-filariasis campaign was 
undertaken. Through two mass surveys and treatments in the late 1950s and early 1970s, 
filariasis was basically eliminated in large areas by the 1980s, and basic elimination of 
filariasis in the whole country was achieved in 1994. 

Basic elimination offilarasis only means interruptmg the transmission of the disease. 
The goal of elimination of filariasis was placed on the agenda after a large number of 
endemic areas fulfilled the criteria of basic elimination of filariasis. Since "elimination" is 
a very strictly defined technical term in epidemiology, it must withstand the test of time, 
and is usually related to the "global situation". By December 1991, when 835 out of 864 
(96.6%) endemic counties/cities had achieved the criteria of basic elimination of filariasis, 
the MOH held a workshop on "The Long-term Goal of Control of Filariasis" in Hangzhou 
city. Based on discussions and verification, it was agreed that the concept of 'elimination 
of source of infection' in filariasis is to eliminate its pathogen. Given that W. bancroft; and 
periodic B. malay; endemic in China do not have animal hosts, and referring to WHO's 
definition for the elimination of dracunculiasis, it was decided that the ultimate goal of 
filariasis control in China was the elimination of filariasis. 
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ConJroi of Lymphatic Fi/ariosu in China 

1.2 Control phases 

The process of filariasis control in China can be generally divided into three phases: the 
preparatory phase, the control phase and the surveillance phase. 

1.2.1 Preparatory phase 

This phase lasted from the founding of the People's Republic of China to the issuance 
of the National Program for Agricultural Development (Draft). The main task was to carry 
out epidemiological surveys to establish baseline data. In some major endemic areas, pilot 
studies on control measures were carried out, institutions were established, technical 
personnel were trained to implement the control programme, and anti-filariasis drugs and 
equipment were trial-produced and put into production. 

After the founding of the People's Republic of China, sanitary and anti-epidemic stations 
and medical universities and colleges in different areas carried out epidemiological surveys. 
In the mid-1950s, the distribution of W. bancrofti and B. malayi and their main transmission 
vectors were investigated. In 1953-1954, the Department of Service and Department of 
Health ofHuadong Military Command of the PLA organized experts and health professionals 
to conduct systematic epidemiological surveys and experimental studies on the diagnosis 
and treatment of infective sources, clinical treatments, and mosquito control in Zhoushan 
island and in the army stationed there. A large number of scientific research projects provided 
the scientific basis and guidance for a large-scale filariasis control programme. Professor 
Chen Zida of the General Hospital of Hua-Dong Military Command took charge of several 
experimental research projects. Based on these research results and research conducted in 
other countries, he edited a monograph entitled Filariasis. Studies on the synthetic route 
and manufacture of DEC began in China in 1954. Sanitary and anti-epidemic stations and 
institutes of parasitic diseases were established successively in different provinces/ 
municipalities/ autonomous regions and technical personnel were trained. Pilot study areas 
were set up in some focal endemic areas to provide technical, organizational and managerial 
experience for large-scale filariasis control. 

The Resolution of the Third Public Health Administration Conference, which was 
approved on the 206th meeting of Government Administration Council in February 1954, 
indicated that schistosomiasis, filariasis, kala-azar, hookworm and malaria must be actively 
controlled. Following this, the control of filariasis was listed in the National Health Work 
Programme. 

1.2.2 Control phase 

This phase lasted from the issuance of The National Program for Agricultural 
Development (Draft) until the realization of basic elimination of filariasis in the whole 
country. The major tasks were to formulate control programmes, strategies and measures; 
conduct well-planned epidemiological surveys and overall control activities; provide 
technical indices for assessment of the effect of the control programmes; improve and perfect 
control measures and schemes; train personnel at different levels; organize the manufacture 
and supply of drugs and equipment for filariasis control; and mobilize resources. 
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Control of Lymphatic Filarias;s in China 

The control phase covered nearly 40 years and the starting and completion times were 
different in each area. The process of filariasis control in the whole country can be divided 
into four stages. 

1.2 2.1 1956-1960: 

Since filariasis was listed as one of the main diseases to be controlled and eliminated in 
the National Program for Agricultural Development, governments of different endemic 
provinces/autonomous regions/municipalities strengthened their leadership in filariasis 
control and the formulation of control programmes, brought leaders and professionals 
together for mass campaigns, combined pilot studies with large-scale control programmes, 
integrated filariasis control with the control of other major diseases and carried out 
epidemiological surveys and treatment in pilot locations and large areas. It was estimated 
that a blood survey of 119.46 million persons (times) and treatment of5.278 million person 
(times) were conducted in the whole country between 1956 and 1960. 

Through mass surveys, the distribution and intensity of infection of the two species of 
filariasis in China were further recorded. Gong Jianzhang (1957) collected data on filariasis 
endemicity from different parts of the country, made an analysis of the epidemiological 
factors and distribution pattern, and listed the filaria species and microfilaria rates by counties 
and cities. Tang Zhongzhang (1959) analyzed the geographical distribution of the two 
species of filariasis, and divided the endemic areas of W. bancrofti and B. malay; into four 
areas. He pointed out that both species of filariasis usually appeared as a single-species
endemic area and mixed endemic areas only existed in the border areas between the two 
single-species-endemic areas. 

Studies on techniques for control of filariasis were conducted by the institutes of parasitic 
diseases, scientific research units, medical colleges/universities and public primary health 
care workers in different endemic areas. A large-dosage and short-course DEC regimen 
was applied extensively in mass treatment. In clinical treatment, surgical operations on 
hydrocele and scrotum elephantiasis proved effective and were applied extensively. For 
lower limb elephantiasis and chyluria, a therapy combining traditional Chinese medicine 
with Western medicine was tried to relieve the clinical symptoms. 

In 1956, the Nanjing Pharmaceutical Factory started to produce DEC to solve the problem 
of the scarcity of anti-filariasis drugs and reduce the reliance on importation. The number 
of licensed DEC manufacturing factories increased from one to three to meet the demands 
of large-scale anti-filariasis campaigns. 

In order to guide the control practices and guarantee the quality or .:ontrol work, the 
MOH published the Manual of Filariasis Control, edited by Chen Zida and Li Huihan, in 
1959. 

In 1959, the MOH held a "National Conference for Exchanging Experiences in the 
Control of Five Major Parasitic Diseases" (schistosomiasis, malaria, filariasis, hookworm 
and kala azar) at Changsha. During the meeting the "Criteria of basic elimination of filariasis 
and appraisal procedures" were formulated. 
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Control of Lynrphalic Filariasis in China 

Although the technical conditions for filariasis control were not well established and 
the human, material and financial resources were limited, the infection rate of filariasis was 
reduced through mass survey and mass treatment. At the same time, valuable experience 
was accumulated on the organizational management for conducting large-scale anti-filariasis 
campaigns. 

1.2.2.2. 1961-1965: 

By the late 1950s, successful results had been achieved through extensive anti-filariasis 
campaigns. However, in some places the control work could not be continued due to the 
pursuit of quick results and temporary difficulties in the national economy. In the early 
1960s, the scale of control activities in different endemic areas was adjusted to slow down 
the control programme. 

Based on successful practices in the previous stage, professional institutions in different 
endemic areas focused on pilot studies on control strategies and technical schemes. The 
results of these studies on control measures showed that a single survey and round of treatment 
of infection sources was as effective as integrated measures. In some pilot control areas, 
the control effect was quick and sustained by treating microfilaremia combined with mass 
medication of aU inhabitants. In studies on technical measures of filariasis control, medium 
dosage and medium course DEC was used instead ofthe large dosage and short course used 
in the early stage, so as to decrease the side reactions. 

l.2.2.3 1966-1977: 

During the Cultural Revolution, the sanitary and anti-epidemic stations in different 
areas were paralysed and the filariasis control work nearly stopped. Filariasis recurred in 
some places. In 1970, according to Premier Zhou Anlai's instructions on the control of 
filariasis and leptospirosis, the MOH dispatched professionals to the four provinces, Hubei, 
Fujian Guangdong and Yunnan, to investigate the endemic situation and trends, experiences 
and problems ofthe of the control programme for the two diseases. The Central Government 
endorsed and issued a document entitled Report of Filariasis and Leptospirosis Survey. 
The document requested strengthening of the programme in the areas endemic for these 
two diseases, carrying out investigations, and planning and implementing control of the 
transmission of the two diseases as soon as possible. Following this, filariasis control 
activities were resumed in the whole country. This was the second peak ofthe anti-filariasis 
campaign. 

Before the 1970s, the main technical measures in filariasis control were repeated blood 
surveys and selective treatment. In some areas, treatment of microfilaremia patients, 
combined with mass medication of all the inhabitants in the endemic villages, was the 
method used. Shandong province first started conducting pilot trials and systematic 
observations on DEC-medicated salt in 1972. This method was safe and had mild side 
effects, while mass treatment with DEC was not accepted by the people because of its side 
effects. It was rapidly and extensively applied in different endemic areas and became the 
major control measure in hyper-endemic areas of bancroftian filariasis and also in some 
endemic areas of brugian filariasis. 
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Conll'Vl of Lymphatic Filariasis in China 

In 1975, the book Control o/filariasis compiled by the Shandong Institute of Parasitic 
Diseases was published by the People's Health Publishing House. It enriched the technical 
experiences in filariasis control, was useful in the development ofthe control programme, 
and also provided teaching materials for personnel training. 

1.2.2.4 1978-1994: 

This was a stage of steady development in filariasis control. In December 1977. The 
South Office submitted a "Report on the conference of schistosomiasis control of the 13 
provinces/autonomous regions/municipalities in southern China" and proposed a goal of 
reaching basic elimination of filariasis in China by 1985. This report and relevant control 
programmes were approved by the Central Government. In order to promote further 
development of filariasis control activities, the MOH held a "National Workshop on Filariasis 
Control" in Wuhan in 1978 to discuss and analyse the situation and strategies, and to make 
arrangements for the filariasis control programme. This was the first national meeting held 
by the MOH to discuss the problems in filariasis control. Based on summarizing and 
exchanging experiences from different provinces, three technical schemes for elimination 
of sources of infection were recommended: repeated blood survey and treatment, selective 
treatment combined with mass medication of the whole population, and treatment of 
microfilaremia combined with DEC- medicated salts. At the meeting, the control strategy 
of eliminating the infective sources as the main measure was confirmed, and the criteria of 
basic elimination of filariasis was modified, i.e., a microfilaria rate below 1 % by 
administrative village through effective control. The methods for certification of basic 
elimination at county/city level were formulated, and each province/autonomous region/ 
municipality was requested to work out relevant programmes of their own. 

Based on the discussions at the meeting in Wuhan, the MOH organized three investigation 
groups to make inspections and investigations of the control effects in two counties from 
each of the 14 endemic provinces/autonomous regions/municipalities (total 28 counties), 
using unified methods, over three consecutive years from 1979 to 1981. A national summing
up meeting was held on the results ofinspection and investigation of filariasis control at the 
end of the inspection every year. These inspections and investigations were of great 
importance for summing up experiences and improving the technical schemes for control 
and certification of filariasis. 

To coordinate the control activities in border areas of different provinces/autonomous 
regions/municipalities, the MOH re-issued the "Report of check-up investigations of filariasis 
control in five provinces (autonomous region)" in 1979, and agreed to the suggestion to 
establish three collaborating regions for filariasis control, according to their geographical 
and epidemiological connection: collaborating region of Shandong, Henan, Jiangsu, Hubei 
and Anhui; collaborating region ofFujian, Zhejian, Guangdong, Jiangxi and Shanghai; and 
collaborating region ofGuizhou, Sichuan, Hunan, Guangxi. In 1981, approved by the MOH, 
the collaborating regions of filariasis control were changed into collaborating regions of 
research and control of filariasis. The function was to give overall responsibility for 
coordination and technical guidance, check-up and certification, technical training and 
scientific research, .in addition to coordination of the control activities in border areas. 
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Control oj Lymphatic Fliariaru in China 

To strengthen the technical guidance for filariasis control and research, the National 
Technical Steering Group for Filariasis Control and Research was established by the MOH 
in 1982 to serve as an expert consultative body for the management of filariasis research 
and control. 

To meet the requirements for development of filariasis control, the MOH sponsored 10 
national training courses on filariasis, and organized experts to compile and publish the 
Manual offilariasis control (Chen Zida,Lu Huihan,eds,1984) and the Papers offilariasis 
control and research in China (Lin Jingshan et al,1990). 

In this stage, significant progress was made in the control of filariasis in China. Filariasis 
was basically eliminated at the county level and at the provincial level. Shan dong province, 
the most serious endemic area, was the first to reach the criteria of basic elimination of 
filariasis in 1983. The MOH immediately held a national meeting to exchange experiences 
in filariasis control in Shandong province to broadcast their advanced experiences in filariasis 
control. Since then, 13 endemic provinces/autonomous regions/municipalities have reached 
the criteria of basic elimination of filariasis successively, through MOH certification or 
sample check-ups, i.e., Guizhou and Shanghai (1984), Guangxi (1985), Sichuan and Hunan 
(1986), Henan and Guangdong (1987), Hubei and Fujian (1988), Zhejiang and Jiangshu 
(1989), Jiangxi (1990) and Anhui (1994). 

1.2.3 Surveillance phase 

This phase started in 1984 after Shandong province reached the basic elimination of 
filariasis and will last until the whole country has achieved the basic elimination offilariasis. 
For each province/autonomous region/municipality, this phase began in the year following 
the achievement of the criterion of basic elimination confirmed by the MOH. The results of 
studies on the transmission pattern of filariasis at the post-control stage, conducted in the 
1980s, provided a scientific basis for formulating the strategies, measures and criteria of 
elimination of filariasis in China. In the surveillance phase, the tasks and requirements for 
different stages, from basic elimination of filariasis at provincial level to elimination of 
filariasis in the whole country, were different. The knowledge about surveillance was being 
enriched along with the development of the surveillance work. 

1.3 Control strateg ies 

1.3.1. Strategies for effective control of filariasis 

In general, there are three strategies for the control of vector-borne diseases: (1) focus 
on vector control; (2) focus on elimination of infective source; and (3) integration of vector 
control with elimination of infective sources. In the 1950s and 1960s, the majority of 
experts at home and abroad considered integrated measures as the best strategy for control 
of filariasis. 

Although the effect of integrated measures is theoretically more sustainable, it needs 
more manpower and material resources. Since filariasis is widely endemic in China, it 
would have been very difficult to put integrated measures into practice all over the country. 
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Control of Lymphalic FUarians in China 

Feng Lanzhou (1962) pointed out that the parasite biology of filariasis is quite different 
from that of the other vector-borne diseases. It has many vulnerable link which can be used 
for the control offilariasis. These are: microfilaria can grow but not multiply in mosquitoes; 
the infective larvae is not injected into the human body when the mosquito bites but is 
released from the proboscis of the mosquito and then penetrates into the human body through 
the injured skin; the infective larva cannot multiply in the human body and cannot produce 
microfilaria until it becomes an adult worm and undergoes male and female mating. In 
addition, DEC is effective against both the adult worms and microfilaria and the W. bancrofti 
and B. malayi endemic in China do not have animal reservoir hosts (no subperiodic B. 
malayi that has an animal host is present in China). Therefore, it was of prime importance 
to eliminate the infective sources for filariasis control in China. 

Some institutions of research and control, such as the Shandong Provincial Institute of 
Parasitic Diseases, Guangxi Institute of Parasitic Diseases, and the Institute of Parasitic 
Diseases (IPD), Chinese Academy of Medical Sciences (CAMS), conducted field trials on 
anti-filariasis strategies and intervention measures for several consecutive years. The results 
demonstrated that repeated blood surveys and treatment of microfilaremia and/or treatment 
of the whole population in the village could eliminate the infective sources as well as 
integrated measures and could reduce the microfilaria rate to below 1 %. 

In the suburbs of Wuhan city, which originally belonged to meso- and hyper- endemic 
areas of B. malayi, the microfilaria rate was reduced to below 1 % through three to five 
blood surveys and treatment conducted for three to four consecutive years in the 1950s. 
Blood survey and treatment were stopped after 1959. In 1970, the investigation teams 
designated by the Office of the Leading Group for Schistosomiasis Control of the Central 
Committee of the Chinese Communist Party and the MOH conducted blood surveys of 
1420 persons and found six persons to be microfilaria-positive (the microfilaria rate was 
0.4%). This demonstrated that the effect of control activities was still sustained 11 years 
later. The results also demonstrated that the microfilaria rate could be lowered to below 1 % 
through active and continuous control activities in large areas. Thus, the strategy of 
eliminating infective sources as the principal measure in filariasis control in China was 
established both theoretically and practically. 

1.3.2 Strategy for elimination of filariasis 

Basic elimination of filariasis meant that less than I % of the people in a village are 
microfilaria-positive. Therefore, whether blood survey and treatment needed to be continued 
to further clear away the infective sources became an urgent issue to be addressed in the 
transitional period from basic elimination to elimination. Through several years of study it 
was found that: (1) in areas where filariasis had been basically eliminated, the microfilaria 
density in most residual microfilaremia (70%) was relatively low (about 5 mfl60 ml); (2) 
the majority of the residual microfilaremia, even when not treated, could gradually turn to 
negative in five to seven years; (3) before negative conversion, the low density microfilaremia 
could still act as an infective source to mosquitoes, but the infection rate of infective larvae 
was very low and the intensity of infection was only one larvae per mosquito, repeated 
infection of human population was very low and had no epidemioiogical significance in 
practice; and (4) the potential risk factor for recurrence of filariasis was the residual high-
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density microfilaremia, but the number of microfilaremia was very low, and their role in 
transmission was restricted by people using mosquito nets and other mosquito-proofing 
methods. The above results provided a theoretical basis for formulating strategies for 
progressing from basic elimination to elimination of filariasis, supported by systematic 
surveillance in different areas. 

2. Organization and management 

2.1 Organization and leadership 

A Bureau of Public Health under the MOH was established in November 1949, and the 
Division of Epidemic Prevention was set up in the Bureau of Public Health with responsibility 
for the management of control of infectious diseases (including parasitic diseases). The 
Bureau of Public Health was restructured and renamed the Department of Health and 
Epidemic Prevention in 1953. Under it, a Division of Parasitic Diseases was set up with 
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At the county level, the responsible department for filariasis control was the Bureau of 
Health or the Office of Schistosomiasis Control. Its main function was to ensure the 
implementation of control programmes and measures. Certification of basic elimination or 
elimination of filariasis was made by the county as a unit. In each endemic county/city, a 
Vice-Magistrate was designated as the chief of the Leading Group, with members from the 
Health Bureau and other relevant departments, to coordinate multi-departmental participation, 
fully mobilize the masses, and assure the advance and quality ofthe control activities. 

2.2. Professional institutions 

With the policy of "Prevention First", the MOH established a National Anti-epidemic 
Team in 1950 in order to speed up the elimination of infective and parasitic diseases that 
were seriously harmful to the people's health. The Team was divided into six groups. The 
first, second and third groups were sent to the disaster-ridden areas in the Huanghe river 
flood plains, north Anhui and north lianshu to carry out control of infectious and parasitic 
diseases in cooperation with water conservation and disaster relief engineers. Important 
progess was made within a short period of time and the basic techni9al personnel for sanitary 
and anti-epidemic units in different areas were trained. 

The Huadong Branch of the National Institute of Health was established in Nanjing in 
1950 as a professional research institute of parasitic diseases at the national level. At that 
time, it had only 17 professional staff and three research departments, i.e., protozoa, 
helminthes and entomology. In 1956, the National Institute of Health was reorganized into 
the Chinese Academy of Medical Sciences (CAMS) and the Huadong Branch was renamed 
to the Institute of Parasitic Diseases (IPD), CAMS, and a department of filariasis was added. 
In 1957, IPD was merged with the Hainan Malaria Research Station, CAMS, and moved to 
Shanghai. It was later was put under the Chinese Academy of Preventive Medicine (CAPM) 
in 1983. 

Sanitary and anti-epidemic stations were established at different levels and locations 
across the country. In southern China, sections of parasitic disease control were established 
in sanitary and anti-epidemic stations. In some provinces, independent IPD were set up and 
they included a section for filariasis control. The first provincial institute for filariasis 
control was established in Shandong province in 1955. It was later merged with the Shandong 
Provincial Institute of Kala-Azar Control and renamed the Shandong Institute of Parasitic 
Diseases. It had an affiliated hospital and combined prevention with clinical treatment. 

At prefecture and county levels, sanitary and anti-epidemic stations were established 
for filariasis control. In some areas, such as Wuzhou prefecture of Jiangxi province and 
Xuzhou city of Zhejiang province, filariasis control stations had been established in the 
1950s. 

2.3 Technical guidance and expert advisory committees 

Advisory committees were established to strengthen the technical support and guidance 
for control and research activities. 
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The National Schistosomiasis Research Committee (SRC) was established under the 
MOR Medical Research Committee and its office was set up in the South Office. The main 
function of the SRC was to provide technical guidance and advice on control and research 
of schistosomiasis and other parasitic diseases, such as malaria, filariasis and kala-azar. 
The SRC also held several special meetings on filariasis during its plenary session to sum 
up and publicize the progress and experiences in filariasis research and control, and to draw 
up and coordinate research plans. 

Filariasis control entered a new stage of rapid development in the late I 970s. The 
National Technical Steering Group for Filariasis Control and Research (NTSGF) was 
established by the MOR in 1982 as an advisory body on the management offilariasis control 
and research and to provide guidance and inspection on filariasis control. The office of 
NTSGF was set up at IPD, CAMS (now CAPM). 

The tasks ofthe NTSGF were as follows: 

1. in respect of control activities: to assist the MOR (1) to formulate national filariasis 
control programme and technical schemes; (2) to guide the evaluation and acceptance 
of filariasis control and formulate relevant schemes; and (3) to sum up and exchange 
experiences in control work; 

2. in respect of scientific research: to assist the MOR (1) to formulate filariasis research 
programmes and define major research projects; (2) to understand the development of 
research work, inspect the progress of major projects and organize collaboration to 
solve key problems; and (3) to examine and discuss research results, make 
recommendations to the MOR, assist in organizing evaluation and make suggestions 
for extensive application and dissemination; 

3. to be responsible for the coordination and guidance of the three collaborating regions 
engaged in the control of and research on filariasis; 

4. to make suggestions to MOR on the training of technical personnel; and 

5. to organize the exchange of scientific research information and academic activities, 
and compile technical and popular science materials. 

Since its establishment, the NTSGF has assisted the MOR: (1) to sum up and exchange 
the achievements, progress and experiences on control and research of filariasis; (2) to 
organize verification and formulate relevant control programmes, technical measures, check
up and evaluation of control work; (3) to organize and coordinate the implementation of 
key research projects; (4) to organize training courses on filariasis control and surveillance; 
(5) to organize the compilation of technical data, such as the Manual offilariasis control 
and Papers offilariasis control and research in China; (6) to send experts to different 
areas to conduct investigations into the control and surveillance work and inspect the impact 
of control work; and (7) to undertake a large number of missions entrusted by the Department 
of Realth and Epidemic Prevention, MOR, and bring the expert advisory committee into 
full play in professional consultancy and technical guidance of control and research activities. 
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2.4 Personnel training 

Filariasis control needs a technical team consisting of a large number of highly dedicated 
and responsible skilled people. They must be good at publicizing and mobilizing the masses 
and have a good command of different control techniques to guarantee the quality and 
progress of control programmes. Personnel training was considered a key link in filariasis 
control and was done at different levels. Personnel under township and town were trained 
at county level, personnel at county (city) level were trained at provincial level, and personnel 
at prefecture (city) level were trained by the institute of parasitic diseases and medical 
colleges/universities selected by the MOH. 

In 1951-1952, entrusted by the MOH, the Huadong Branch of the National Institute of 
Health conducted the first and second national training courses for senior teachers in 
parasitology. A total of 75 teachers from different universities/colleges and professionals 
from provincial institutes of research and control were trained. After the issuance of the 
National Program for Agricultural Development, the MOH held advanced training courses 
for doctors engaged in parasitic diseases control in Nanjing in 1956 and Shanghai in 1958. 
The courses covered the five major parasitic diseases that were listed as the major parasitic 
diseases to be eliminated in the National Program of Agricultural Development: 
schistosomiasis, malaria, filariasis, kala-azar and hookworm. The MOH and the NTSGF 
commissioned relevant units to conduct national training courses on the epidemiology of 
filariasis, medical entomology, control and surveillance of filariasis in Guangxi (1978, 1985, 
1987,1989), Henan (1979,1982,1983-1984), Shanghai (1987) and Shandong (1985,1989). 
The three collaborating regions on filariasis research and control held several inter-provincial 
training courses based control and surveillance needs. Different provinces /autonomous 
regions/municipalities also conducted training courses at different levels to train primary 
health care workers and part-time workers at the village and township levels in accordance 
with their needs. It was estimated that by 1993, a total of 2 355 826 filariasis control 
workers had been trained. Of these, over 13 2183 were personnel at the county level, 148 
665 at the township level, and 1 974978 at the village level. 

2.5 Propaganda and education 

In the early stage of filariasis control, knowledge about the life cycle ofthe parasite, the 
importance of its prevention and treatment and its pathogenic impact on the people were 
extensively publicized through mass media, such as newspapers, broadcasts, picture posters, 
exhibitions, leaflets, films and various meetings. Special teams were sent to rural areas to 
ask local filariasis patients to talk about their personal experiences of the disease and to 
show the people the live microfilariae collected from their blood under the microscope. 
The Shandong Institute of Filariasis Control launched a large-scale health education 
programme after its establishment, and edited and printed five million posters and leaflets 
and over 30 000 picture albums. In some areas, educational theatre groups were also 
organized to perform self-composed shows in endemic areas, which were warmly received 
by the local people. In Fujian province, a theatre festival was organized in Fuzhou city to 
exchange and spread the experience of filariasis control. The Shanghai Science and Education 
Film Studio produced a coloured film on "Filariasis control" to be shown in rural parts of 
the endemic areas. 
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Since 1980, many endemic provinces have produced colour documentary video films 
recording the history and achievements ofthe filariasis control programme. The MOH and 
the Health News Office produced the video films "Make life greener" and "Record of 
filariasis control" in 1994 to record and publicize the great historical achievement of the 
basic elimination of filariasis in the whole country. 

2.6 Manufacture of diethylcarbamazine 

Diethylcarbamazine (DEC) is an anti-filariasis drug that has been used effectively since 
1947. 

Dr. Zhang Iikai of the Military Academy of Medical Sciences first successfully 
synthesized DEC in China in 1954. The Shanghai Institute of Medical Industry improved 
the technology for small-scale trial production of DEC in 1955 and transferred it to the 
Nanjing Pharmaceutical Factory for intermediate trial production, followed by production 
ofsmall quantities. The Nanjing Pharmaceutical Factory successfully used the chloroethanol 
method to produce piperazine in 1958, thereby increasing DEC output from several kilograms 
to several tons. The yield rate and quality were raised and the cost of materials was reduced 
so it became suitable for industrial production. In 1970, the application of carbon monoxide 
and chloro-gas at high temperatures to produce light gas solved the problem of the poisoning 
of residual light gas in the industrial production of diethylcarbamyl-methylchloride. In the 
same year, the use of No. 120 dissolvent oil to replace dissolvent benzene solved the problem 
of occupational poisoning of the workers at the factory, and production of DEC was further 
increased. 

In order to meet the requirement for DEC in a large- scale filariasis control effort, 
Hangzhou Pharmaceutical Factory and Qingdao Pharmaceutical Factory were also selected 
to produce DEC. A total of 1962.28 tons of DEC were produced by the three pharmaceutical 
factories, and 243.16 tons of this were available for export to other countries in Asia and 
Africa. 

2.7 Funds for filariasis control 

It was estimated that, from 1956 (when filariasis control was listed in the national 
programme) to 1994 (when filariasis was basically eliminated in the whole country), a total 
of 249 :252 million Chinese yuan was spent on filariasis control (including national and 
collective expenditure). Of this, 107.85 million yuan (43.3%) was used for drugs, 12.844 
million (5.1%) for equipment and supplies, and 128.552 million (51.6%) for manpower. 
The above expenditure did not include the cost of the post-control stage surveillance. 
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3. Technical measures 

3.1 Diagnosis 

Diagnosis of filariasis was based on etiological examination and clinical manifestations. 
In China, elimination of infection sources was the major measure in the strategy for filariasis 
control. Therefore, diagnosis was an absolutely crucial factor. Before carrying out filariasis 
control, the aim of case detection was to identifY the filaria species and their geographical 
distribution and then to formulate control programmes and technical measures based upon 
epidemiological characteristics and transmission patterns. During the control process, the 
aim of case detection was to eliminate the source of infection, relieve suffering through the 
detection of microfilaremia and clinical cases, treat the detected cases, and investigate the 
feasibility of different control measures. In the post-control surveillance period, case 
detection was to understand the dynamics of transmission and the fluctuation of residual 
microfilaremia to provide a scientific basis for formulating the criteria for elimination of 
filariasis and the methods of evaluation. 

3.1.1 Methods of case detection 

3.1.l.l Thick blood film: 

There are several etiological methods for detection of filaria: fresh blood film, 
concentration method, examination of aspiration fluid and chyluria to detect microfilaria, 
and biopsy to detect adult worms. Thick blood film was the most widely used method in 
field surveys. Peripheral blood was taken to make a thick blood smear, air dried, haemolysed, 
stained and then examined under a microscope. Since microfilaria would appear in the 
peripheral blood in differing periodic types, the amount of blood, the blood-taking site, and 
method of staining were different in different countries. Several studies and observations 
have been made since the 1950s in order to devise a method suitable for large-scale filariasis 
control work for the two periodic species of filaria endemic in China. 

(1) Time of blood collection: The W. bancrofti and B. ma/ayi endemic in China were all 
nocturnally periodic. Microfilaria started to appear in the peripheral blood at 18:00 hrs 
and reached a peak at midnight. Chen Zida (1955) compared the average number of 
microfilaria detected at 20:00, 21 :00 and 22:00 hours in 27 microfilaremia cases and 
found 8, 19.8 and 19.4 microfilaria per 60ul blood, respectively. It was found that the 
mean number of microfilaria at 21 :00 hours was double that at 20:00 hours. In three of 
the 27 filariasis cases, no microfilaria was found at 20:00 hours, but 5, 4, and 1 
microfilaria, respectively, were detected at 21 :00 hours. In four cases, only I microfilaria 
was found in each one at 20:00 hours, but 8, 8, 3 and 1 microfilaria, respectively, were 
found at 21 :00 hours. The author suggested that, ifblood survey began at 21 :00 hours, 
the number of cases missed could be reduced. Similar results were obtained in many 
other investigations. Therefore, the technical part of filariasis control programmes in 
China required that blood survey should start at 21 :00 hours. 
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(2) Amount of blood: In the early 1950s, the amount of blood taken for testing was about 
20-30ml in China and abroad. At the end of the 1950s and throughout the 1960s, 
Chinese scientists recommended 60 ml blood. During the progress of the filariasis 
control programme, it was discovered that, when there was low intensity infection, the 
amount of blood taken had a very important influence on the microfilaria detection 
rate. The Shandong Institute of Parasitic Diseases observed 458 case of banctroftian 
microfilaremia, taking the microfilaria detection rate in 180 ml as a base (namely 100%). 
The detection rate of microfilaria in 60ml and 120ml blood with different microfilaria 
density were compared. There were 145 cases with microfilaria density over 51. The 
detection rate with both 60ml and 120ml blood microfilaria rate was 100%. Among the 
145 cases with microfilaria density 11-50, if the blood amount was 60 ml, the microfilaria 
detection rate was 98.6% (1431145), and ifthe blood amount was 120ml, the microfilaria 
detection rate was 100%. Among the 168 cases with microfilaria density 1-10, if60ul 
blood was collected, only 125 cases could be found microfilaria-positive, the detection 
rate being 75.6%, and if the blood amount was 120ml, 150 cases were detected, the 
detection rate being 89.3%. It indicated that when there were more cases with higher 
intensity of infection, 60 ml and 120ml blood do not influence microfilaria detection 
rate, but when there were more cases with lower intensity of infection, the detection 
rate was significantly higher by using 120ml blood than by using 60ml. Therefore, the 
procedure of taking 120ml blood for blood survey was established in the 1980s. 

(3) Site of blood collection: In general, peripheral blood can be taken from the ear lobe or 
finger. In 1959, the Guangdong Institute of Parasitic Diseases made comparative 
observations on the number of microfilaria detected by taking blood from ear lobe and 
finger. They took 60ml blood from the ear lobe and finger of 61 W. bancrofti cases at 
the same time. The results indicated that the mean microfilaria were 31.9 and 45, from 
finger and ear lobe, respectively, showing a significant difference (t=4.29, P<O.OI). 
Among 34 microfilaremia cases of B. malayi observed, the mean number of microfilaria 
was 5.7 and 24.7, respectively, showing a very significant difference (t=8.43,P<0.01). 
The results indicated that the number of microfilaria detected from ear lobe blood was 
higher than finger blood for both W. bancrofti and B. malay; (Ou Zuoyan 1990). Taking 
blood from the ear lobe was not only an effective way to increase the microfilaria 
detection rate but was also more acceptable to the people and safer for avoiding secondary 
infection. Blood taking from the ear lobe was widely used in different endemic areas in 
China. 

(4) Method of staining: Wright's stain, Giemsa's stain and hematoxylin stain (the routine 
stain methods) were used in epidemiological surveys and in specimen-making for 
teaching purposes. In mass filariasis surveys, the simple and low-cost borax methylene 
stain was extensively used in China. The following method was reported by Jiujiang 
City Institute for Endemic Diseases Control in 1960 (cited from Chen Zhenling 1982). 
Put 2g methylene blue and 3g borax in homogenate apparatus, add distilled water for 
homogenate until dissolved, then put it into a bottle and add 100 ml of distilled water to 
make a stock solution. For staining, take 5 ml stock solution and add 95 ml clean water 
to make a 5% stain solution and stain for 3-5 minutes. The blood film becomes light 
blue. Wash with clean running water, dry the slide, and then examine it under a 
microscope. This method omits hemolysis and fixing procedures, increases working 
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efficiency and is more economical. In 1982, Chen Zhenling modified this method by 
adding NaOH to the borax methylene blue stain solution. This made the colour of the 
microfilaria stain darker and the background of the blood film lighter, giving a better 
contrast and making it easier to find the microfilaria. However, this method could not 
be used to identifY the species. 

When the thick blood smear is in the process of hemolysis, staining and washing, an 
important issue is whether the microfilaria will be lost, how much microfilaria will be lost, 
and how this will influence the detection rate. The Guangdong Provincial Institute of Parasitic 
Diseases reported that 2.4% and 0.08% of smears lost microfilaria during the process of 
hemolysis and staining, respectively, and the rate of loss was 0.08% and 0.06% of the total 
number of microfilaria. In 786 blood films, two films (0.25%) became negative due to loss 
of microfilaria in hemolysis, but the others were not affected (Ou Zuoyan et aI1980). The 
Jiangsu Provincial Institute of Parasitic Diseases observed 218 cases by using the millipore 
membrane filtration technique to check the loss of microfilaria due to hemolysis with distilled 
water, Giemsa staining, borax methylene blue staining and hematoxylin staining. The result 
showed that microfilaria loss was 2.1 %, 3.1 %, 0.6% and 2.3%, respectively. The author 
suggested that the microfilaria loss was related to the evenness ofthe film, time of staining, 
the speed of washing, etc. (Liu Haiyun et aI1985). 

Since taking blood at night is not always feasible, a DEC provocative test to make 
microfilaria appear in the peripheral blood during daytime was tried, and the DEC dosage 
and the time after drug use suitable for blood taking was observed. The results showed that 
oral administration of different dosages of DEC (from 6.25mg -150mg) during daytime 
could provoke the appearance of microfilaria in the peripheral blood, but the number of 
microfilaria was lower than at night (Zhejiang Institute of Health 1957, personnel 
communication). Due to its low sensitivity in low-density microfilaria, this method was not 
used in the control of filariasis in the country. 

3.1.1.2. Clinical manifestation survey: 

Acute filarial inflammation usually has recurrent attacks and each attack lasts a few 
days. Therefore, it is not easy to identifY all patients without making a historical study of 
acute inflammation, e.g., the attacks in a given year or in the last three years. In chronic 
patients with clinical manifestations, it is usually associated with acute inflammation attacks. 
Therefore, in addition to a physical examination, information on acute inflammation attacks 
should be sought. Some signs and symptoms, such as filarial fever and enlargement of the 
lymph nodes, are often difficult to differentiate from other fevers and enlargement of the 
lymph nodes due to other reasons, and were not included in this survey. 

(l) Lymphadenitis and lymphangitis: The main difference between symptoms of filarial 
lymphangitis and lymphadenitis and those of bacterial infections is that the former 
have inguinal lymph node swelling and pain spreading down, while the latter is the 
focus of lymphangitis going upward to the inguinal lymph nodes. 

(2) Funiculitis, epididymitis and orchitis: Funiculitis, epididymitis and orchitis are commonly 
seen in bancroft ian filariasis but are rare in B. malayi endemic areas. After several 
inflammation attacks, granulomas usually form around funiculus and epididymis. This 
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can be differentiated from chronic epididymitis caused by other inflammations that do 
not form local granulomas and only cause different degrees of hyperplasia and thickening 
fibrosis. 

(3) Chyluria: In bancroftian filariasis endemic areas, chyluria is usually caused by filarial 
infection. Chyluria has the characteristic of intermittent attacks at irregular intervals, 
but should be differentiated from the chyluria caused by pregnancy, cancer or a wound 
of the thoracic duct. 

(4) Hydrocele: In rural areas, hydrocele needs to be differentiated from inguinal hernia. 
The latter. could be reversible: one feels lashed when coughing, with a negative 
transillumination test and no wave motion. 

(5) Lymphedema and elephantiasis: Lymphedema and elephantiasis are usually found in 
the lower limb, scrotum and penis in males, and sometimes in the labium and breast in 
females. No pitting is seen in the skin surface with lymphedema. When pressed with a 
finger, the sink recovers. After exertion, the swelling becomes noticeable and the skin 
becomes thick and hard. When pressed with a finger, the skin does not give, indicating 
early elephantiasis. 

3.1.2 Epidemiological survey 

Epidemiological surveys were carried out to investigate filarial infection in the human 
population. The survey in the population was generally be divided into two steps. The first 
step was a clue survey to get a preliminary understanding of the distribution of filariasis, 
and the next step was to carry out a sample survey. 

3.1.2.1 Clue survey: included the following methods: 
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(1) looking up historical data, including ancient books, local records, newspapers, 
journals, etc.; 

(2) looking up the clinical records to find out the distribution of filariasis; 

(3) holding informal discussions with local physicians and older people to find patients 
with filarial symptom and signs (This was an easy, simple and effective method.); 

(4) looking up the data on physical examinations of military personnel (In the early 
1950s, it was decided to make a blood survey of microfilaria from the physical 
examinations of draftees. As the young draftees came from all over the country, it 
was possible to get an indication of the distribution of filariasis. );and 

(5) surveying the labourers in the fields: Blood surveys of the labourers working in 
large construction areas, such as water conservation, railways, roads, mines, etc. 
The labourers were from different parts of the country and all were young adults in 
organized groups that were easy to' survey. In the 1950s, an understanding of the 
endemic situation of filariasis in a number of counties/cities was obtained from the 
results of blood surveys of labourers. 

Control of Lymphatic Fikvia$is in China 

can be differentiated from chronic epididymitis caused by other inflammations that do 
not form local granulomas and only cause different degrees of hyperplasia and thickening 
fibrosis. 

(3) Chyluria: In bancroftian filariasis endemic areas, chyluria is usually caused by filarial 
infection. Chyluria has the characteristic of intermittent attacks at irregular intervals, 
but should be differentiated from the chyluria caused by pregnancy, cancer or a wound 
of the thoracic duct. 

(4) Hydrocele: In rural areas, hydrocele needs to be differentiated from inguinal hernia. 
The latter. could be reversible: one feels lashed when coughing, with a negative 
transillumination test and no wave motion. 

(5) Lymphedema and elephantiasis: Lymphedema and elephantiasis are usually found in 
the lower limb, scrotum and penis in males, and sometimes in the labium and breast in 
females. No pitting is seen in the skin surface with lymphedema. When pressed with a 
finger, the sink recovers. After exertion, the swelling becomes noticeable and the skin 
becomes thick and hard. When pressed with a finger, the skin does not give, indicating 
early elephantiasis. 

3.1.2 Epidemiological survey 

Epidemiological surveys were carried out to investigate filarial infection in the human 
population. The survey in the population was generally be divided into two steps. The first 
step was a clue survey to get a preliminary understanding of the distribution of filariasis, 
and the next step was to carry out a sample survey. 

3.1.2.1 Clue survey: included the following methods: 

98 

(1) looking up historical data, including ancient books, local records, newspapers, 
journals, etc.; 

(2) looking up the clinical records to find out the distribution of filariasis; 

(3) holding informal discussions with local physicians and older people to find patients 
with filarial symptom and signs (This was an easy, simple and effective method.); 

(4) looking up the data on physical examinations of military personnel (In the early 
1950s, it was decided to make a blood survey of microfilaria from the physical 
examinations of draftees. As the young draftees came from all over the country, it 
was possible to get an indication of the distribution of filariasis. );and 

(5) surveying the labourers in the fields: Blood surveys of the labourers working in 
large construction areas, such as water conservation, railways, roads, mines, etc. 
The labourers were from different parts of the country and all were young adults in 
organized groups that were easy to' survey. In the 1950s, an understanding of the 
endemic situation of filariasis in a number of counties/cities was obtained from the 
results of blood surveys of labourers. 



Control of LymphaJ.c Filariasis'7I China 

3.1.2.2. Focal survey and objective sampling survey: 

Atter the clue survey, it was necessary to carry out a focal survey and/or objective 
sampling survey. 

(1) Focal survey: Focal surveys were generally done seriously endemic areas in different 
provinces in the 1950s. That was the earliest filaria survey data. Table 14 shows 
some of the results of focal surveys in different provinces, which indicated the 
original status of filariasis transmission in some endemic areas and also provided 
the basis for understanding of the severity of filariasis endemicity in the country. 
Focal surveys were also carried out after clue investigations in many counties. 

(2) Objective sample survey: It had two objectives: (a) to identify the worm species, 
distribution and range of filariasis; and (b) to study the epidemiological pattern of 
filariasis. The method of selecting the location for the sample survey differed 
according to the objective. For the former objective, the sample could be selected 
from different areas, or by stratified cluster sampling based on the range to be 
investigated. For the latter, selection had to be based on its specific purpose. Ifthe 
aim of the survey was to elucidate the relationship between the prevalence of filariasis 
and the topography and geographical environment, it was necessary to select 
locations in plain, mountain, lake and coastal areas. If the aim was to study the 
relationship between occupation and filariasis infection, the sample had to be from 
different occupations. In the 1950s and early 1960s, a number of such investigations 
were made. The results are described in Part I. 

3.1.3 Whole population survey 

Whole popUlation survey meant that blood examination was done for the whole 
popUlation. The purpose was to detect the infection sources (microfilaremia)and to eliminate 
them, as well as to find out the distribution and endemicity of filariasis. There were two 
large-scale surveys in the filariasis control programme. The first was in the late 1950s, 
when a survey was carried out in all the provinces/autonomous regions/municipalities endemic for filariasis. By 1960, a total of 119.463 million person/times had been examined by blood survey, and 7.24 million microfilaria infections had been discovered. Most of 
them were treated with one course of DEC. The second survey was carried out in 1970-1972 in all the 14 endemic provinces/autonomous regions/municipalities. The total number 
of blood examinations was 254.224 million person/times, 8.27 million microfilaria cases 
were discovered, and all were treated with a full course DEC. These two anti-filariasis 
campaigns were carried out by a number of filariasis control teams organized by the 
governments and health authorities. The filariasis control teams consisted of scientists 
from specialized institutions and sanitary and anti-epidemic stations, physicians and 
laboratory technicians from hospitals, teachers and senior students from medical colleges 
and secondary medical schools, and a large number of rural health workers. From that time on, along with the consistent development of primary health care organizations, the control and treatment of filariasis was steadily developed and standardized based on the experience gained in the mid-1970s. The methods used were as follows: 
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Survey 
Place 

Zhou Country, 
Shangong 

Hang Country, 
Zhejiang 

Longsheny, 
Guangxi 

Wuchuan, Hubei 

Minhou, Fujian 

Yongchen9, Henan 

Chen County, Hunan 

Conghua, Guangdong 

Qianjiang, Sichuan 

Lianshui, Jiangsu 

Fengcheng, Jiangxi 

Baisha, Haianan 

Jingde, Anhui 

Qingpu, Shanghai 

Congjiang, Guizhou 

Year 

1951 

1951 

1951 

1952 

1953 

1955 

1955 

1956 

1956 

1956 

1957 

1957 

1958 

1958 

1956 

Table 14. Focal epidemiological survey of filariasis In the1960s 

No. of Micro-

Filaria persons Filaria Physical Morbidity 

Species examined rate (%) Examination rate (%) 

W.b 209 3o.s2 - -

B.m 337 21.07 337 55.79 

B.m 80 50.00 80 8.78 

B.m 9505 17.13 9505 12.94 

B.m 559 26.29 559 26.98 

W.b 3447 13.05 - -
B. m 545 17.24 545 18.53 

W.b 1450 17.17 1450 15.93 

Wb 2166 23.62 2166 16.16 

W.b 6457 19.62 6590 3.84 

Mixed 614 13.35 614 11.24 

Wb 580 22.24 308 0.32 

B.m 284 30.96 1010 27.33 

B.m 7379 4.13 7379 2.27 

B.m 1704 19.48 1704 5:87 

Prevalence 
(%) 

-

66.54 

56.25 

26.81 

50.62 

-
32.48 

28.61 

-

-

21.82 

-
-

4.96 

24.94 
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(1) Organizing special team training: 

Special teams were usually trained by the county sanitary and anti~pidemic stations. 
There were ~o types of teams, part-time and full-time. Part-time speqial teams consisted 
of sanitary and epidemic prevention physicians at the district or tOwnship health centres 
as the backbone, and village doctors and part-time health workers as the main body 
responsible for survey and treatment of filariasis in their own toWnships. Full-time 
special teams consisted of intelligent youth in the county, traineq to conduct blood 
surveys and treatment in every township in their county. The phY$icians working on 
sanitation and epidemic prevention and health care, as well as part-t,me health workers 
from the township joined these activities. These two systems had ~eir advantages and 
shortcomings, but were based on the practical conditions in the province. In the general 
survey, teams were divided into two special groups: one to take bl09d samples and one 
with responsibility for staining and microscopic examination. 

(2) Mobilizing the people through health education: 

It was very important to conduct health education for filariasis co,trol, so that people 
knew the importance of the mass filariasis surveys and participa~ed conscientiously. 
Before starting the mass survey, health education was conducted ext~nsively at meetings, 
schools and markets, so that people willingly participated in mass rlariasis surveys. 

(3) Defming the scope and subject of mass survey: 

Based upon the epidemiology survey, all filariasis-endemic vil~ages, districts and 
townships were included in the scope ofthe mass surves. All resi~nts above one year 
of age were included. 

(4) Unifying the methods and procedures for mass survey: 

(a) Registration: 

It was done by the village as a unit. All family members were registered, and their 
serial number, name, sex, age and occupation, etc., was noted Qn one sheet for each 
household. The numbering method used was to put the :code name for the 
administrative village at the beginning, followed by a serial nU\nber for each family 
member. 

(b) Taking blood to make a smear: 

When taking blood, each examinee's code number was marke4 on the comer of the 
slide. The ear-lobe was sterilized by the routine method, and pricked to draw six 
big drops of blood on two slides (three drops for each slide) tq make blood smears. 
The blood slides were checked the following morning to see 'j"hether the numbers 
tallied with the record book, then separated with match rods, and tied up in batches 
of20-30 pieces, put into the basin or bigger container holdinit the diluted solution 
of borax methylene blue to stain for three to five minutes, then taken out and washed 
lightly with clean water, and air dried for examination. Usua~y several bundles of 
blood films could be stained at one time and the staining so~ution could be used 
several times. 
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(c) Microscopic examination: 

Microscope examination was the key in detecting microfilaria. Therefore the 
technicians had to be skilful and have a good sense of responsibility at work. U s~ally 
100 times magnification (lOx 10) was used. A higher magnification (10x40) was 
used for confirmation of suspected microfilaremia cases. All the blood films 
examined were marked with "+" (positive) or "-" (negative) on the slides and the 
results were recorded in the record book. All the blood slides were stored by village 
and kept for a sampling check-up, to be discarded later. Surveys of disease history 
and clinical manifestation were either done separately or integrated with mass blood 
survey. 

(5) Strict control of the quality of mass surveys: 

(a) Control of the "three key points": 

The 'three keys points' were blood taking, staining and microscopic examination. 
Blood had to be taken between 21 :00 and 02:00 hrs, and must not begin too early or 
finish too late. The blood quantity had to be six big drops (120ml), dried, haemolysed 
and stained. The staining time had to be controlled properly to make sure the stain 
was not too dark or too light. Low magnification had to be used for examination, 
and a movable device had to be used for examining all the blood slides. The speed 
of examination had to be kept at 8-12 slideslhour. The blood survey had to cover 
95% of the population to be examined. 

(b) Establish check-up and re-examination system: 

A quality control person was assigned for checking and re-examining the blood 
film. If the blood quantity was not enough or the slide number was not in accord 
with the registration form, it had to be re-done. A re-examination system for 
microscopic examination of blood slides was established. About 20%-30% of the 
negative blood film from each person carrying out microscopic examination was to 
be sampled for re-examination to evaluate the quality of the blood examination. 

3.1.4 Data collection, processing and filing 

After completion of the mass survey in each township/town, the data about species, 
microfilaria rate, microfilaria density and morbidity, etc. were processed and calculated by 
the village as a unit; the geographical distribution of filariasis was mapped; the names, 
gender and ages of microfilaria-positive cases and patients with clinical manifestations 
were listed; and all the materials were submitted to the relevant institutions at county level. 
All the registration forms of the mass survey were bound into volumes and submitted to the 
county health department to be filed. The results of the mass survey of filariasis in each 
county/city was promptly reported to-the professional institutions and administrative 
departments at the prefecture and provincial level. 

In addition to the whole population blood survey carried out at the beginning of the 
control programme, a whole population blood survey was also conducted during the control 
process in areas where repeated blood survey and treatment were practiced. In the post
control stage, a blood survey was also carried out in selected areas to check the effect of 
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filariasis control activities and to establish the achievement of the criteria o~basic elimination. 
Over the whole control period from 1956 to 1994, the number of blood slunples tested was 
a cumulative total of702 481 257 person/time. Of this, 23 415 845 cases!ofmicrofilaremia 
were found. The results of the blood surveys in each province/autpnomous region/ 
municipality in the control stage are given in Table 15. I 

Table 15. Tha results of blood 8urveys In different provlnc:n In the fllarl"l~ control stage 

Provincest Provlncest 
autonomous Pe .... on· No. pe .... ons autonomous pe .... 0:j No. pe .... ona 

regiOns{ times of microfilaria reglonsl times of microfilaria 

municipality bloodeum positive municipality bIoode positive 

Shendong 82029796 3035066 Hainan 7396489 178743 

Guizhou 11 624547 429248 Hubei 46 435'19 1002111 

Shanghai 10858 908 86706 Fujian 83744 70< 3879325 

Guangxi 28439407 250 011 Zhejiang 5792064 1371047 

Sichuan 18308555 648784 Jiangsu 9907309 3615323 

Hunan 46462304 850 355 Jiangxi 31056 33 765875 

Henan 55944617 1773503 Anhui 61 755 13 4381578 

Guangdon:. 61431532 1148 170 Total 702481 2! 7 23415845 

I 

3.2. Treatment 

3.2.1. Introducltion 

Treatment of filariasis includes anti· filaria chemotherapy and clin~fal therapy. Before 
1949, the etiological treatment drugs were antimony (such as stibop~en) and arsenicals 
(uramin). These were all injecting drugs. In 1947, the orally administe~ed anti-filaria drug 
diethylcarbamazine (DEC) was developed in the United States. In 19

1 
Xu Cai et al had 

used DEC to treat five filariasis cases and studied the pharmacologic and anti·filariasis 
properties of DEC. In the early 1950s, Chen Zida (1955) made a co. parative study of 
DEC, stibii kaloi tartars and carbarsone treatment. The results showed thl¢DEC was effective 
on microfilaria and adult wonns and that stiban had toxic side effects on the heart and 
arsenicals on the liver. DEC was the first choice for the treatment of r.lariasis. In 1956, 
China started to produce DEC. In the early I 970s, treatment based on I1>EC caused serious 
side reactions, such as fever and headaches, and even death. The devel~pment of new anti
filaria drugs started then. In 1972, the Institute of Parasitic Diseases, ~AMS in Shanghai 
received Litomosoides carinii and Ornithonyssus bacoti from Switzerhmd and established 
the animal model of Litomosoides carinii. In 1974·1975, Guizhou, !uangxi Provincial 
Institute of Parasitic Diseases and Zunyi Medical College established a . malay; jird model 
to screen the anti-filariasis drugs in a new way. In the mid 1970s, the . handong, Guangxi 
and Shanghai Institutes of Parasitic Diseases conducted an experimental Ftudyon levomisole 
treatment. The results showed that the effect was not good for bancrpftian filariasis but 

103 -------------------------------------------+---------

COIIII'oI q{ LyrrrphaJlc FiJanarts in Cltlna 

filariasis control activities and to establish the achievement of the criteria o~basic elimination. 
Over the whole control period from 1956 to 1994, the number of blood slunples tested was 
a cumulative total of702 481 257 person/time. Of this, 23 415 845 cases!ofmicrofilaremia 
were found. The results of the blood surveys in each province/autpnomous region/ 
municipality in the control stage are given in Table 15. I 

Table 15. Tha results of blood 8urveys In different provlnc:n In the fllarl"l~ control stage 

Provincest Provlncest 
autonomous Pe .... on· No. pe .... ons autonomous pe .... 0:j No. pe .... ona 

regiOns{ times of microfilaria reglonsl times of microfilaria 

municipality bloodeum positive municipality bIoode positive 

Shendong 82029796 3035066 Hainan 7396489 178743 

Guizhou 11 624547 429248 Hubei 46 435'19 1002111 

Shanghai 10858 908 86706 Fujian 83744 70< 3879325 

Guangxi 28439407 250 011 Zhejiang 5792064 1371047 

Sichuan 18308555 648784 Jiangsu 9907309 3615323 

Hunan 46462304 850 355 Jiangxi 31056 33 765875 

Henan 55944617 1773503 Anhui 61 755 13 4381578 

Guangdon:. 61431532 1148 170 Total 702481 2! 7 23415845 

I 

3.2. Treatment 

3.2.1. Introducltion 

Treatment of filariasis includes anti· filaria chemotherapy and clin~fal therapy. Before 
1949, the etiological treatment drugs were antimony (such as stibop~en) and arsenicals 
(uramin). These were all injecting drugs. In 1947, the orally administe~ed anti-filaria drug 
diethylcarbamazine (DEC) was developed in the United States. In 19

1 
Xu Cai et al had 

used DEC to treat five filariasis cases and studied the pharmacologic and anti·filariasis 
properties of DEC. In the early 1950s, Chen Zida (1955) made a co. parative study of 
DEC, stibii kaloi tartars and carbarsone treatment. The results showed thl¢DEC was effective 
on microfilaria and adult wonns and that stiban had toxic side effects on the heart and 
arsenicals on the liver. DEC was the first choice for the treatment of r.lariasis. In 1956, 
China started to produce DEC. In the early I 970s, treatment based on I1>EC caused serious 
side reactions, such as fever and headaches, and even death. The devel~pment of new anti
filaria drugs started then. In 1972, the Institute of Parasitic Diseases, ~AMS in Shanghai 
received Litomosoides carinii and Ornithonyssus bacoti from Switzerhmd and established 
the animal model of Litomosoides carinii. In 1974·1975, Guizhou, !uangxi Provincial 
Institute of Parasitic Diseases and Zunyi Medical College established a . malay; jird model 
to screen the anti-filariasis drugs in a new way. In the mid 1970s, the . handong, Guangxi 
and Shanghai Institutes of Parasitic Diseases conducted an experimental Ftudyon levomisole 
treatment. The results showed that the effect was not good for bancrpftian filariasis but 

103 -------------------------------------------+---------



COlllltJl of L~c Fi/tri;u;s in Chi"" 

good for brugian filariasis. The side effects were fever and headache. The National of 
Bureau of Medical Pharmaceutical Administration and the Shanghai Academy of 
Pharmaceutical Industry cooperated with the Shanghai Institute of Parasitic Diseases to 
study new anti-filariasis drugs. Several thousand chemical compounds were screened. 
Through experimental tests on animals it was found that furapyrimidone (M 170) could kill 
Litomosoides carinii microfilaria and adult worms and also B. malayi microfilaria and adult 
worms in the blood and abdominal cavity in jirds. By the end of 1979, the Institute of 
Parasitic Diseases, CAMS cooperated with the Shandong Institute of Parasitic Diseases in 
clinical trials, and then Guangdong, Hubei, Jiangsu, Henan, Zhejiang, Fujian, Jiangxi, 
Shandong and Shanghai provinces/cities continued further clinical observations. By October 
1983,981 cases had been treated. Among them, 755 cases were bancroftian filariasis and 
266 cases were brugian filariasis. The results showed that using Ml70 in a total dose ofl40 
mglkg body weight for seven days had a good effect on bancroft ian microfilaria and adult 
worms. The effect was better than using the DEC standard dose in long-term or short-term 
treatment. Therapy consisting ofM 170 total dosage 120 mglkg body weight for six days in 
brugian filariasis did not have a good effect. The general side reaction was similar to DEC, 
and vomiting usually occurred. When the total dosage was increased to 200 mglkg body 
weight, many patients showed significantly increased SGPT, which indicated that a large 
dosage could damage the liver (Wu Rangzhuang et al 1984; Ren Yanfen 1984). 
Pharmacological studies found that a large dosage was toxic on rat embryos. TA 100 and TA 
98 could be mutations. Finally, Ml70 was not submitted for production. Since DEC was 
used worldwide and no new anti-filariasis drug better than DEC has yet been found, it is the 
drug of choice. 

Clinical manifestations are acute adenolymphangitis, elephantiasis, hydrocele and 
chyluria. In the 1950s and I 960s, elephantiasis was the main subject filariasis control and 
research and some advances were made. In some serious cases of elephantiasis, such as 
huge lower leg elephantiasis, and scrotum, penis, vulva and breast elephantiasis, surgical 
treatment showed certain effect and some patients recovered the capacity for work and and 
their fertility. Non-surgical treatment was generally Chinese traditional medicine. In 1964, 
Chen Fengyi applied Chinese medical principles and used heat and bandage treatment for 
lower limb elephantiasis at the Quanzhou City People's Hospital in Fujian province. Then, 
at the Shanghai Ninth Hospital, Zhang Disheng (1984) modified the method and found that 
heat and bandage treatment was effective for treating lymphoedema and elephantiasis. 
Chyluria treatment using surgical therapy also showed some promise. However, there is no 
scientific evaluation of its efficacy. 

3.2.2. Chemotherapy with diethylcarbamazine (DEC) 

DEC is a piperazine derivative, it dissolves in water, is stable and can be stored for a 
long time without change. The boiling point is 135°C. Heating does not destroy it. Orally 
ingested DEC can be quickly absorbed in the digestive tract. If DEC was taken orally 
(IOmg(base)/kg body weight) the blood concentration of DEC reached a peak (4-5 uglml) 
three hours later and became nil in 24 hours. DEC metobolism in the body showed that 
70% piperzine metabolite excreted from urine and 10%-20% primary drug excrete in 24 
hours, and no DEC was detected 48 hours after DEC administration. When it is absorbed, 
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the drug is evenly distributed in all organs expect fattissue, and it can a1SO~reaCh the hydrocele. 
However, drug concentration in the hydrocele is lower than in the blo d. When DEC was 
taken at 8.4mglkg body weight twice per day for three days, its concen tion in blood two 
and a half hours after drug administration on the third day was 8.8-15 fglml, but only 4.3-
5.0uglml in the hydrocele. The toxicity of DEC is very low. LD50 pf albino mice was 
200mlkg body weight by intraperitoneal injection and 600 mglkg bpdy weight by oral 
administration. No adverse reaction was found in healthy persons aftej oral administration 
of 10-14 mglkg body weight per day for several days. 

DEC chemotherapy was the main measures for the filariasis contrpl in China for both 
individual treatment and mass prevention. Individual treatment was caried out for patients 
with microfilaremia and clinical manifestations. The purpose was to ~liminate the source 
of infection, prevent incidence of the diseases and reduce transmission. ~ass chemotherapy 
was to repeat the treatment microfilaremia cases and, at the same ti~e, give DEC to the 
whole population. The aim was to interrupt transmission and finally t;liminate filariasis. 

I 

3.2.2.1. DEC treatment of individual cases: 

Initially the treatment of individual cases was continuous administation of DEC, both 
in China and abroad. At the end ofthe 1950s, foreign experts suggested the use of DEC in 
single and small doses, i.e., 6 mglkg of body weight at intervals of onelmonth. One course 
consisted of 12 doses and the side reaction was mild, but it was lopg-term and patient 
compliance was poor. Through experimental observations using differe~OSages and course 
regimens, the following results were obtained: oral dose of DEC less t an 8 mglkg of body 
weight daily for 10 days - small dose, long period of treatment; 12 m g of body weight 
daily for five to seven days - middle dose, and medium course oftrea~ent; and 15 mglkg 
body weight daily for less than three days -large dose, short course ofthFrapy. Progressively 
increased minimum doses or small dose regimens were also practiced. 

(I) Large dosage, short course treatment: In 1959, Fujian Sanitary and ~nti-epidemic Station 
tried 1.0 glday, 1.5g1da, 2g for two days and 3g for three days to tr~at 139, 552, 93, and 
108 cases, respectively, with B.malayi microfilaremia. The microfilaria negative 
conversion rates were 81.3%, 88.6%, 87.1% and 88.9%, respect'vely. Comparative 
analysis showed that a DEC dose of 1.0glday was effective. The IE' gsu Branch of the 
Institute of Parasitic Diseases, CAMS (1962, unpublished) used .4g for two days to 
treat 184 cases of bancroft ian microfilaria. Post-treatment and one ear after treatment, 
the negative conversion rate was 52.7% and 53.6%, respectivelY~The effect was not 
satisfactory. Pan Shixian et al (1980) used l.Og for one day to treat 94 and 57 
microfilaremia cases of W. bancrofti and B. malayi. After six onths the negative 
conversion rates were 34.4% and 83.7%, respectively. This result ~rther demonstrated 
that I.Og for one-day treatment for microfilaremia of B. malayi \S better than for W. 
bancrofti. The 1.0g for one-day regimen taken orally at night iSJimpte and effective 
and no different from large dose, short course. By the end of the 1950s, this regimen 
was widely used in Fujian, and in several other provinces, fi r the mass control 
programme. This treatment was not used for the control of bancrjftian filariasis after 
the 1980s, but was still used for brugian filariasis. 
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(2) Small dosage, long term treatment: Xu Bengqian (1956) used 100 mg for an adult, three 
time per day for 14 days and then changed to twice a day for 35 days (total dosage 8.4g) 
to treat 33 adult cases of microfilaremia of W bancrofti. The negative conversion rate 
was 84.8%. Chen (1955) used 100mg, three times per day for 21 days (total dose 6.3g) 
to treat 14 cases of microfilaremia of WbBancrofti. The negative conversion rate was 
71.5%. The side reaction of this regimen was mild. However, long-term treatment is 
not feasible for the filariasis control programme. 

(3) Medium dosage, medium course regimen: Chen Zhida (1955) used 200mg of DEC 
three times per day for seven days (total dosage 4.2g) to treat 72 cases of microfilaremia 
of W bancrofti. The negative conversion rate was 87.1 %. The Institute of Parasitic 
Diseases used the same dosage to treat 153 cases of microfilaremia of W. bancrofti. he 
negative conversion rate was 84.3%. They suggested 4.2g for seven days for a patient, 
followed by extensive administration is effective for the bancroftian filariasis control 
progranune. Chen Zhida et alobserved 250 cases of B. malayi, with a negative conversion 
rate of94.5%. 

(4) Progressively increasing regimen with minimum dosage: In order to achieve a good 
effect and reduce side-reaction, Wang Guan et al (1962) studied a progressively 
increasing regimen with minimum dosage for 10 days treatment of 39 cases of 
microfilaremia of B. malayi. Pre-treatment microfilaria density was over 50/60ul. The 
dose was 12.5mglday on days 1-4, 25mglday on days 5-8, 50mglday on day 9. On the 
10th day, 675mg was given to people aged for 8-12, 975 mg to those aged 13-17 and 
those over 60 years of age, and 1275mg to those aged 18-60. The total dosage was: 
1500mg for an adult, 900mg for a child and 1200mg for an old person. After treatment, 
the patients were re-examined, as well as in the seventh month and the 10th month. The 
negative conversion rates were 43.6%, 75.7% and 91.8%, respectively. Side-reactions 
were rare, only one case had fever 39.8°C for 4-8 hours. Deng Shanshan et al (1992) 
used this regimen for treatment of 70 cases of microfilaremia of B. malayi combined 
with other complications, and got the similar results. The therapeutic effect of DEC is 
not only related to species, dosage and course of treatment, but also to microfilaria 
density. Fujian Sanitary and Anti-epidemic Station (1959, unpublished) and Filariasis 
Research Group, Zhejiang Medical College (1959) reported that, when used IgofDEC 
was used to treat patients, the negative conversion rate in cases with microfilaria density 
1-10/20 ul was 84.93% (68/81) and 87.5%(14/16), respectively; 76.67% (23/30) and 
83.33% (15118) in cases with II-50 microfilarial20 ul, respectively; and 52.94%(9/17) 
and 75.68%(28/37) respectively when the density was over 50/60ul. Shandong Institute 
of Parasitic Diseases (1983, unpublished) used the regimen of 4.2g DEC for 7 days for 
treatment of microfilaremia of W. bancrofti. The negative conversion rate was 72.0% 
(18/25),56.52% (26/46) and 36.84%(14138), respectively, in cases with microfilaria 
density 1-10/60ul, 11-50/60ul and over 50/60ul. DEC showed higher efficacy in cases 
with low microfilaria density than those with higher density. 

(5) Side-reaction: DEC itself is low in toxicity. The side reactions were mainly due to the 
heterologous protein released by the microfilaria killed. The reaction rate was related 
to the species, microfilaria density, dosage and the patient's body reaction. Generally 
the reactions included allergies, chills, fever, dizziness, headache, muscle and joints 
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pain, dermatitis rash, itching, etc. Sometimes there w~ s~ening of the eyes, lip~ ~d 
throat, and bronchial asthma. Digesti~e system reactlOn~ mcl~ded ~ausea,. vomltmg, 
abdominal pain and diarrhoea. OccaSionally there was mtestmal op~n:uctlOn. du~ ~o 
reaction in the lymphatic system included lymphangitis, Iymphad~mtls, fumcuhtls, 
epididymitis and node formation in the focal lymphatic vessel. J?uri~ mas~ treatment, 
sometimes there were unusual r~actions such as chylo-asc~~es, fll~rglc purpur~, 
hemothorax, serious allergic reactIons and even death. The FUJlan ~anltary and Antl
epidemic Station (1959) reported that DEC large dosage, short courseltrea~e~t in e~ght 
cases of acute attacks of appendicitis and intestinal obstruction due tq ascaris mfectlOn. 
Among them, one eight year-old girl died. In Guangdong provincf a boy ~ied f~om 
allergic reaction and high fever during DEC treatment. Another Case had mtestmal 
obstruction and surgery was able to save the patient's life. Side teactions of DEC 
treatment were more serious for brugian filariasis than for bancroftlan filariasis. The 
Sichuan Institute of Parasitic Diseases (1986) used DEC 400 mg a4d 800 mg twice a 
day to treat microfilaremia of B. malayi in 476 cases. All cases displayed side effects, 
dependant on dosage. The Shandong Institute for Control of Parasi~ic diseases (1983) 
noted that a large dosage caused more allergic reactions, while small dosage regimens 
could reduce the side reaction. The side reaction was also related to microfilaria density. 
The Jiangsu Branch ofIPD, CAMS (1962) used the same regimen: to treat 203 cases 
with a microfilaria density of 1-100/60 ul, and 63 cases with a denSIty over 101/60 ul. 
Results revealed 61.1 % and 87.3% had fever, 75.3% and 81.3% sho!wed lassitude, and 
33.0% and 36.5% had joint pain. The Yichun Prefecture Health lmd Anti-epidemic 
Station (1983, personal communication) noted that the incidence pf fever increased 
with microfilaria density. : 

I 

In order to reduce side reactions, studies were carried out in different ~aces with different 
methods, and revealed remedies to reduce symptoms were: paracetamql 0.5g 4 times/day 
for fever; cortisone 10 mg and aspirin 0.42g for body temperature up to ~8°C; benadryl and 
chlorpheniramine for dermal rash and itching; hypodermic injection I: 11000 adrenaline 1.0 
ml for throat oedema and bronchospasm; atropin or chlorpromazine or afupuncture therapy 
at the "Neiguan", "Gongs un", "Zusanli" points for nausea and vomitin~; analgesic tablets 
or butazone for lymphatic system reactions; and immediate surgery in ord

1
r to avoid accidents 

from complications due to ascaris in the intestine, appendices and bil iary system. Mild 
reactions did not need treatment and could selfcure. Chen Guorong ( 960) reported that 
luminal and APC could prevent or reduce DEC side reactions. The side Jeactions were only 
noted in 26.6% cases and all were mild, while the control group had 1 qO% reactions, with 
63.6% serious reactions. The Zhejiang Institute for Control of ParaSitic Diseases (1974, 
personal communication) used DEC I.Sg for brugian filariasis, together with cortisone 10 

I 

mg and APC O.5g three times/day for three days in 66 cases. The side reaction rate was 
68.2%. UsingAPC 1.0 g alone three times/day for three days in 71 casbs, the reaction rate 
was 98.6%. Sun Dej ian (1990) used DEC treatment for microfilarmia !with a high density 
of B.malayi and gave paracetamol 0.5 g every four hours for two days.: The fever reaction 
was reduced by 29% and high fever was reduced by 64.3% compar~d with the control 

I 
gr~. I 
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3.2.2.2. Mass treatment: 

T~ere were three schemes for mass treatment of filariasis: repeated blood survey and 
selectIve treatment of microfilaremia; repeated blood survey and treatment of microfilaremia 
combined wit~ DEC mass chemotherapy for the whole population in the endemic villages; 
and DEC-~edIcated salt for the whole population. Before the I 960s, repeated blood survey 
and selecttve treatment were the major measures for the filariasis control programme. In 
the early 1960s, mass treatment was explored. In the early 1970s, trials were carried out on 
medicating the whole popUlation with DEC-medicated salt. By end of the 1970s, experience 
had been accumulated on the success of the three regimens in different places. In the early 
1980s, the following three control measures were formulated in China. 

(J) Repeat blood survey and treatment: 

108 

Repeat blood survey in the whole population and treatment of microfilaremia cases 
were called target treatment. According to the data of The Sichuan Institute of Parasitic 
Diseases and the Sanitary and Anti-epidemic Station of Xiushan county of Sichuan 
province (unpublished), they conducted blood surveys seven times in 1099 cases of 
microfilaremia of W. bancrofti. The first blood survey detected 61.8% of the cases, i.e., 
about a third of the cases were missed. It was also found that one course oftreatment 
with DEC could not make all cases tum to negative. High-density microfilaremia cases 
needed several courses of treatment. So for maximum elimination of the infection 
source, repeat blood survey and treatment was required. Experience in several endemic 
areas demonstrated that hyper- and meso- endemic areas needed repeat blood survey 
and treatment and this was not an economical method. The Shandong Institute of 
Parasitic Diseases carried out an experimental study in a village of Zhou county, a 
highly endemic area for bancroftian filariasis, using repeat blood survey and treatment. 
The village popUlation was 600 and the microfilaria rate was 14.2% before control. 
Over four years, eight blood surveys and four treatments were undertaken. Each person 
gave 180ftl of blood for three thick blood films and was given three courses of 3 g DEC 
for five days. After the fourth treatment, the microfilaria rate was reduced to 1.5%. 
Sichuan Institute of Parasitic Diseases conducted a pilot study ofthe main measure for 
elimination of filariasis in Qingxi, district of Xi us han county, a hyper-endemic area for 
bancroftian filariasis. The district population was 1064, and the microfilaria rate was 
12.5% before control. Over seven years there were seven blood surveys in which 120 
ul of blood was taken for two thick blood smears. A course of2.4g for three days or 3g 
for six days, administered six times, was given. In the seventh year, the microfilaria 
rate was reduced to 0.9%. There was a successful experience of brugian filariasis 
control in Hongshan district of Wuhan city. The population in the district was 135262 
persons, with an average microfilaria rate of 10.5% in 1954 (the highest in Hongshan 
township was 26.8%). Through three to five repeat blood surveys, the microfilaria rate 
was reduced to 0.8% in the district and 0.9% in the township in 1958. Based on all 
these experiences, the filariasis control programme recommended repeat blood survey 
and treatment in brugian filariais endemic areas and hypo-endemic areas of bancroft ian 
filariasis in 1981. The DEC treatment regimen was 3g for three to five days or 4.2g for 
seven days, given two to four times at intervals of one month for bancroftian filariasis. 
In brugian filariasis the recommended dosage 1.5-2.0g given two to four times at one
month intervals. 

---------------------------------------------------------------

Control of LymphaJic Filarlasis in China 

3.2.2.2. Mass treatment: 

T~ere were three schemes for mass treatment of filariasis: repeated blood survey and 
selectIve treatment of microfilaremia; repeated blood survey and treatment of microfilaremia 
combined wit~ DEC mass chemotherapy for the whole population in the endemic villages; 
and DEC-~edIcated salt for the whole population. Before the I 960s, repeated blood survey 
and selecttve treatment were the major measures for the filariasis control programme. In 
the early 1960s, mass treatment was explored. In the early 1970s, trials were carried out on 
medicating the whole popUlation with DEC-medicated salt. By end of the 1970s, experience 
had been accumulated on the success of the three regimens in different places. In the early 
1980s, the following three control measures were formulated in China. 

(J) Repeat blood survey and treatment: 

108 

Repeat blood survey in the whole population and treatment of microfilaremia cases 
were called target treatment. According to the data of The Sichuan Institute of Parasitic 
Diseases and the Sanitary and Anti-epidemic Station of Xiushan county of Sichuan 
province (unpublished), they conducted blood surveys seven times in 1099 cases of 
microfilaremia of W. bancrofti. The first blood survey detected 61.8% of the cases, i.e., 
about a third of the cases were missed. It was also found that one course oftreatment 
with DEC could not make all cases tum to negative. High-density microfilaremia cases 
needed several courses of treatment. So for maximum elimination of the infection 
source, repeat blood survey and treatment was required. Experience in several endemic 
areas demonstrated that hyper- and meso- endemic areas needed repeat blood survey 
and treatment and this was not an economical method. The Shandong Institute of 
Parasitic Diseases carried out an experimental study in a village of Zhou county, a 
highly endemic area for bancroftian filariasis, using repeat blood survey and treatment. 
The village popUlation was 600 and the microfilaria rate was 14.2% before control. 
Over four years, eight blood surveys and four treatments were undertaken. Each person 
gave 180ftl of blood for three thick blood films and was given three courses of 3 g DEC 
for five days. After the fourth treatment, the microfilaria rate was reduced to 1.5%. 
Sichuan Institute of Parasitic Diseases conducted a pilot study ofthe main measure for 
elimination of filariasis in Qingxi, district of Xi us han county, a hyper-endemic area for 
bancroftian filariasis. The district population was 1064, and the microfilaria rate was 
12.5% before control. Over seven years there were seven blood surveys in which 120 
ul of blood was taken for two thick blood smears. A course of2.4g for three days or 3g 
for six days, administered six times, was given. In the seventh year, the microfilaria 
rate was reduced to 0.9%. There was a successful experience of brugian filariasis 
control in Hongshan district of Wuhan city. The population in the district was 135262 
persons, with an average microfilaria rate of 10.5% in 1954 (the highest in Hongshan 
township was 26.8%). Through three to five repeat blood surveys, the microfilaria rate 
was reduced to 0.8% in the district and 0.9% in the township in 1958. Based on all 
these experiences, the filariasis control programme recommended repeat blood survey 
and treatment in brugian filariais endemic areas and hypo-endemic areas of bancroft ian 
filariasis in 1981. The DEC treatment regimen was 3g for three to five days or 4.2g for 
seven days, given two to four times at intervals of one month for bancroftian filariasis. 
In brugian filariasis the recommended dosage 1.5-2.0g given two to four times at one
month intervals. 

---------------------------------------------------------------



Control of LymphallC Filariasis In China 

I 

I 

(2) Treatment of microfilaremia combined with mass chemotherapy in tre whole 

population ofthe village: : 

In order to improve the efficiency of filariasis control, studies on r/tass therapy wi~h 
DEC was carried out by several institutions in the early 1960s. T~e purpose of thIS 
scheme was to treat missed cases. The Shandong Institute ofParasit~' Diseases carried 
out an experimental study on mass chemotherapy with DEC for elimin ion of bancroft ian 
filariasis. The Institute of Parasitic Diseases, CAMS, treated the whole population 
with one course of DEC. The Guangxi Institute of Parasitic Diseasef applied repeated 
blood survey and selective treatment, combined with mass therapy, tf> control infection 
sources of filariasis and quickly reduced the microfilaria rate. Li Xi~openg et at (1990) 
used three to four courses of DEC 3g/day and followed up with DE~ 0.5-1.0g. for the 
whole population above five years of age twice a year in some bapcroftian filariasis 
endemic areas in Guangxi autonomous region. If an allergic side-~ction occurred, a 
DEC standard course treatment was given. After control activities, t e microfilaria rate 
declined from 6.35% to 0.87%. In brugian filariasis endemic are , microfilaremia 
cases were given two courses of2g DEC for two days for those up t three years of age, 
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4.2g of DEC for seven days and 3g for five days to treat microfilar~ia cases, and one 
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bancroftian filariasis. After control, the microfilaria rate was redU~. d from 14.2% and 
10.1 % to 2.3% and 2.5%, respectively. In the mid 1970s, Guangxi utonomous region 
undertook blood survey and treatment microfilaria cases combin d with DEC mass 
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Treatment of microfilaremia combined with DEC administered to thF whole popUlation 
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to three days was used. Treatment of microfilaremia cases the dosa~e and courses were 
the same as in (l). ! 

I 

(3) Treatment of microfilaremia integrated with DEC-medicated salt: : 
I 

The advantage of using DEC- medicated salt is that it has a mild fide reaction and is 
well received by the people. In 1972, the Shandong Institute ofPar~sitic Diseases first 
tried it in high endemic areas of bancroft ian filariasis. Repeat blood s~ey and treatment 
of microfilaremia cases followed by DEC-medicated salt for the w~ole population had 
good results. In the pi lot trial, satisfactory result was obtained in ~ I cases with other 
diseases (pulmonary tuberculosis, heart diseases (II), ulcer (25), c~onic trachitis (20), 
hepatitis (I), nephritis (I), hypertension (1), cerebral hemorr age (I), sequel of 
encephalitis (I) who were contraindicant to DEC therapy), and pr gnant women (85) 
and nursing women (99) who should delay the medication ofDEq. Sixty-five people 
had chest X -rays, and 60 cases had taken an electrocardiogram. There were no abnonnal 
findings. Among 234 infants and newborns (male 122, female 112), physical examination 
showed that the heart, lungs, liver, spleen and kidneys were all nojmaJ. Body weight, 
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body height, sitting height, chest and abdomen circumference, teeth, and growth were 
all normal. These results demonstrated that administration of DEC medicated salt to 
~e whole population was safe. Subsequently, DEC-medicated salt was applied in 
Jiangsu, Henan, Guangxi, Guizhou, Zhejiang, Anhui, Hunan and Guangdong provinces 
for the control of filariasis. 

In China, the distribution of table salt is managed by different levels of government, 
from county to township. The bureau of health provides leadership and support for the 
administration of DEC-medicated salt, because of its advantages. In the 1980s, DEC
medicated salt was distributed extensively to the whole endemic area of the country and 
gained new experience. In 1978, the Henan Sanitary and Anti-epidemic Station made an 
experimental study in Zhecheng county in a bancroftian filariasis endemic area using DEC
medicated salt for filariasis control. The microfilaria rate in the area was 6.25% before 
control. DEC-medicated salt was given for five months, and the total dosage was 9g1person. 
Right after the treatment, and one-year and three years after treatment, the microfi laria rate 
was reduced to 0.2%, 0.39% and 0.69%, respectively. Of 313 microfilaremia cases, 97.1 % 
turned negative. The results indicated that DEC-medicated salt reduces the microfilaria 
rate to less than 1% in meso- and hypo- endemic areas in a short period of time (Ru Xuetai 
et al. 1984). In 1984-1986, the Hunan Sanitary and Anti-epidemic Station made a comparative 
study in bancroftian filariasis endemic areas between DEC-medicated salt and selective 
treatment of microfilaremia combined with DEC-medicated salt. 0.3%g DEC-medicated 
salt was given for six months. Each person received a total dosage of9g DEC. Microfilaremia 
cases were given three courses of 3 .6g DEC for three days. The microfilaremia rate was 
reduced from 9.34%(619/6628) and 5.95% (415/6 971) to 0%(0/1 779) and 0.12% (2/1 
725%), respectively. Fifteen months after the therapy, the microfilaria rates were 0.04%(21 
5 368) and 0.02%( 1/5 505), respectively (Duan Jihui et aI1988). The result indicated that 
it is not necessary to give selective treatment when DEC-medicated salt is delivered in 
endemic areas. In 1985, the Institute of Parasitic Diseases, CAMS, and the Henan Sanitary 
and Anti-epidemic Station studied the use of DEC-medicated salt and treatment of 
microfilaremia cases, combined with DEC-medicated salt for five years in the bancroftian 
filariasis endemic areas of Pan long and Zhongdin villages of Queshan county. Before 
treatment, the microfilaria ratse in Panlong and Zhongdin villages were 17.73% (328/1 
850) and 18.49%(532/2 878), respectively. A six-month course of 0.3% DEC-medicated 
salt was used in the former village with a total dosage of9g1person, and in the latter, 0.4% 
DEC-medicated salt for six months with a total dosage of 12g1person. The microfilaremia 
cases were given two courses of 4.2g DEC for seven days. Three months after treatment, 
the microfilaria rate was reduced to I. 70%(3211 874) and 1.75% (52/2 964), respectively. 
Three and five years after treatment, the microfilaria rate was 1.44%(26/1 802) and 0.42%( III 
2 600), and 0.24%(4/1 684) and 0.09%(2/2 202), respectively. No new microfilaremia case 
was found. The result indicated a good efficacy by using 0.3% DEC-medicated salt for six 
months in a meso-epidemic area (Shi Zongjun et aI1989). Anhui Sanitary and Anti-epidemic 
Station used spot checks and DEC-medicated salt in Woyang county and used general survey 
and selective treatment combined with DEC-medicated salt in bancroftian filariasis endemic 
areas of Bozhou city. In Woyan county, spot checks were made in 316 locations, and blood 
examination was done for 109 087 persons. The number of microfilaremia cases was 11 
550, with a microfilaria rate of 10.59%. Two courses of 0.3% DEC-medicated salt for three 
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months each were given, with a total dosage of9g1person. Spot checks were done in 160 
places, and blood survey was done for 50 034 persons. The number ~f microfilaremia ca~es 
was 512 persons, and the microfilaria rate was 1.02%. In Bozhou CIty, a whole population 
blood survey was done. The microfilaria rate was 10.35% (10634811 027 727). All were 
given 0.3% DEC-medicated salt for six months (9g1person). The microfilaremia cases 
were treated with three courses of 3g DEC for five days with an interval of one month. 
After treatment, the microfilaria rate was reduced to 1.31 %(356/27 170). The efficacy of 
the two regimens was similar. However, spot checks and DEC-medicated salt regimen 
saved time and was more economical (Zheng Xianqiu 1990). 

In summary: 

(a) With repeated blood survey and DEC treatment, the microfilaria rate was reduced 
in primary hyper- or meso-endemic areas. Blood survey and treatment were not 
undertaken in low endemic areas. The total dosage of DEC and length of treatment 
was related to the microfilaria rate and density. The total dosage of DEC was 
around 4.5-9g/person. The concentration of DEC-medicated salt was 0.3% 
administered for 3, 4.5 and 6 months, with a total dosage of 4.5g, 6g and 9g. This 
regimen was effective in control and also saved manpower, material and financial 
resources. 

(b) In hyper- and meso-endemic areas, the regimen used was treatment of microfilaremia 
combined with DEC-medicated salt. At the beginning of the process, a general 
blood survey was made, 0.3% DEC-medicated salt was administered and then 
microfilaremia cases were treated. This reduced side reactions. Depending on the 
microfilaria rate and density, DEC-medicated salt was used for 4-6 months and the 
total dosage was 6-9g. 

(c) In hyper- and meso-endemic areas a blood survey had to be carried out at a selected 
spot to determine the microfi laria rate and density and DEC-medicated salt regimen 
was then decided. In general, total dosage of DEC was 9g or 13.5g, and a course 
was 0.3% DEC-medicated salt for three months. Two to four courses could get 
satisfactory result. 

For the preparation of DEC-medicated salt, it is important to make mix it well and 
ensure the desired DEC concentration. The average consumption of salt per person over 
the last three years was ascertained based on the popUlation of the area and the total sale of 
salt. Based on the desired dosage and length of treatment under the control programme, the 
concentration of DEC in the table salt was calculated. For example, if the average dosage 
was 9g DEC in six months it was necessary to prepare 0.3% DEC-medicated salt. This 
needed 3kg DEC in one ton of table salt. DEC-medicated salt preparation was done by 
machine or artificially mixed together. DEC powder was dissolved in water and a mixed 
machine sprayer was used to mix the DEC with the table salt and distribute it well. It was 
dried by a warm fire, and divided in 0.5 kg plastic packages for sale. For small areas it was 
artificially prepared by mixing equal quantities of DEC-medicated salt (50% DEC, 50% 
salt) and table salt. To prepare I 000 kg of 0.3% DEC-medicated salt, 125 kg of table salt 
was put into a clean cement ground and 3 kg DEC powder was put through a screen and 
distributed well in the salt. Then iron plates were used to tum it up and down to mix. After 
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this 125 kg of salt was added and mixed again, the 250 kg of DEC-medicated salt in the 
ground was taken and 250 kg of salt was added and mixed well. Again 500 kg of salt was 
added and mixed well. The DEC-medicated salt was divided into packages. The DEC
medicated salt was distributed in two ways. In general DEC-medicated salt was transported 
by the department of salt supply and marketing to the control areas for sale to households. 
This made it available for a large control area. The other way was for the health and supply 
department to take it to the control location and send village government organized cadres 
and primary health workers to each family to exchange their table salt for DEC-medicated 
salt. In Anhui province this method was used in many places. 

In order to ensure the quantity and quality of DEC-medicated salt, (a) the organization 
and management was placed under the leadership of the government, in coordination with 
the departments of health, public security, salt industry, and transport service to establish 
the leading group to arrange supplies of DEC-medicated salt and supervise implementation 
of the control plan; (b) the Department of Health was to provide technical guidance for the 
preparation of DEC-medicated salt, its packaging, transport and availability in the control 
areas; (c) the management of the salt industry was strengthened and sale of un-medicated 
salt in the filariasis control areas was strictly prohibited; (d) survey groups were organized 
to visit the control areas to check on the supply of DEC-medicated salt and its marketing; 
(e) the inhabitants in the control areas were educated not to buy un-medicated salt. Quality 
monitoring required, firstly, checking the quantity of DEC in the salt in each production 
batch, and frequently going to the supply and marketing places and families to make sampling 
tests of DEC-medicated salt quality to investigate whether medicated salt was available on 
the market and taken by the local residents. If it was found that the salt had no DEC or the 
DEC dosage was not enough, immediate action was taken. Secondly, it required monitoring 
of the DEC-medicated salt storage to avoid moisture, especially in the southern humid 
areas. Table salt absorbs moisture easily and the DEC dissolves and affects the concentration 
of DEC. Thirdly, attention was paid to the size of the table salt particles. If the particle is 
too large the DEC is not easily absorbed. The inhabitants were educated not to eat coarse 
salt temporarily or it was exchanged for DEC-medicated salt. Fourthly, the moving population 
was requested to register. People who happened to be away from home were treated with 
DEC 3g for 5 days when they returned home. The methods for DEC quantity and quality 
determination were described in the Manual of Filariasis Control (Department of Health 
and Epidemic Prevention, MOH, 1984. NB. There are two editions ofthis book, please see 
Annex 1: Important events 1958 and 1984). 

In some areas the inhabitants make their own salt or use soy sauce instead of cooking 
salt. Under such circumstances, DEC was mixed with salt product to get the same control 
effectiveness. Liu Xinji et al (1989) used DEC-medicated salt, DEC soy or DEC shrimp 
soy for control of bancroft ian filariasis in 1978. The microfilaria rate in the population was 
9.7% and after one and half years oftreatment it was reduced to 0.54%. 

The control of filariasis in China started with an epidemiological survey in 1951 and 
basic elimination of filariasis was realized in 1994. At present, the whole country is in the 
surveillance period and advancing towards the final elimination of filariasis. The filariasis 
control period lasted 38 years from 1956 to 1994. During this period, DEC chemotherapy 
for filariasis was administered to about 259 million persons/times. The three control regimens 
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are shown in Table 16. Of the 15 provinces/autonomous regions/municipalities, DEC
medicated salt was applied to more than 50% of the total population in the endemic areas of 
Anhui, Shandong, Guizhou, Henan, Jiangsu, Sichuan, Hunan, Hainan and Fujian, and to 
10%-50% of the total population in Guangdong, Hubei, Zhejiang, Jiangxi and Guangxi. It 
showed that DEC-medicated salt regimens for filariasis control were effective. In terms of 
cost, treatment of microfilaremia cases, combined with medicating all the inhabitants of the 
endemic village, was more economical, but needed good organization and training. In the 
Shanghai suburban hypo-endemic area of bancroft ian filariasis (some districts are medium 
endemic), repeated blood surveys and treatment of microfilaremia cases were applied to 
reach the final elimination offilariasis. This indicated that in hypo-endemic areas, repeated 
blood surveys and treatment are a suitable method (Table 16). 

Table 16. Number of persons /times using three control measures In different provinces 

Provincel Person - times of treatment 
autonomous 

region! Selective Whole DEC Total 
municipality treatment population medicated 

administration salt 

Shandong 2857293 3234318 23694922 29786533 

Guizhou 564866 1210420 6481680 8256966 

Shanghai 66771 - - 66771 

Guangxi 602606 9947541 6221224 16771371 

Sichuan 1310371 1575141 8911012 11796470 

Hunan 733065 249970 9470901 10453936 

Henan 4877252 1202965 31219193 37299410 

Guangdong 13335522 4842610 2474506 8652638 

Hainan 163214 261443 925618 1350275 

Hubei 1033404 67509314 4684871 12477589 

Fujian 3216528 491142 5189126 8454796 

Zhejiang 1499567 444666 778704 2722937 

Jiangsu 13110253 47963 16240000 29398216 

Jiangxi 855721 1674456 314475 2844652 

Anhui 1655500 96272 77765806 79517578 

Total 99881879 31596221 194372038 259850138 

'Including selective treatment of the whole population administration and DEC-medicated salt. 

The control ofbrugian filariasis was easier than bancroftian filariasis because B. malay; 
is more sensitive to DEC. The total dosage was smaller, with a shorter course and better 
effectiveness. This was also relevant to the fact that the number of A. anthropophagus, the 
principal transmitting vector of B. malayi in the 1970s, decreased significantly or even 
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disappeared in some areas. The control of bancroft ian filariasis is more difficult as it is not 
so sensitive to DEC and needs a large dosage and a longer course. Some patients needed 
several courses of treatment and it was difficult for the microfilaria to turn negative. The 
life span of the adult worm is longer than B. malayi, On the other hand, it is related to 
quantity of the principal vector species, C. pallens and C. quinquefasciatU§.. 

3.2.3. Symptomatic treatment 

(1) Acute lymphadenitis and lymphangitis: 

Usually used 1 % adrenaline subcutaneous injection or gave analgesic that could decrease 
the signs and reduce the course, combined with an antibiotic for bacterial infection. 

(2) Lymphoedema and elephantiasis: 

Chinese traditional medicine had been recognized and recorded as effective treatment. 
In the c;nd of the 1950s and early 1960s, there were studies on Chinese traditional medicines, 
herbs, and acupuncture therapy for treatment of elephantiasis. According to the reports, 
treatments such as scar moxibustion for elephantiasis had no identifiable effect. Experiments 
and practice proved that heating and bandage as well as mulberry leaf and bandage are the 
two methods that are still used for the treatment of elephantiasis. In the early 1960s, at the 
Quanzhou City Hospital in Fujian province, Ling Fudong first applied radical heat and 
bandage treatment for lower leg elephantiasis for 50 cases and found it effective (Chen 
Fengyi et 011964). At that time radiation heat was from a kitchen range made of fragments 
of brick and stone. It was first lit fire with wood for 15-20 min,!then residual charcoal and 
ash were taken off, and the residual heat was used for heating. Later Liu Xinji et al (1963) 
compared the efficacy of treatment for elephantiasis and ,ihowed that heat and bandage for 
treating elephantiasis was effective in brugian filariasis, and especially for treating huge 
elephantiasis. In 1964, the Shandong Institute of Parasitic Diseases treated 83 cases and 
100 legs of bancroft ian elephantiasis. 

The treatment received a basically cured rate of 18%, a remarkable effect rate of 54% 
and 28% with certain progress. After 3-12 months, 5.6%-50% were basically cured or had 
made remarkable progress, but 9%-11 % of the cases had resumed their status before 
treatment. In the same year, Zhang Disheng et oJ (1984) of the Shanghai 9th People's 
Hospital used a far-infra-red heating chamber and bandage treatment for lymphedema and 
elephantiasis of limbs for 1 045 cases. The total effectiveness rate was over 95%. It was 
not possible to adjust the temperature on the far-infra-red heater and the patient sweated too 
much and was very uncomfortable. In 1984, it was replace by a microwave heater. In 1990 
the microwave heater was improved. Each patient was treated with this heater apparatus 
for 60 min per day for 20 days and bandages were applied for one course. Two courses 
were given with a two-week interval. The higher power of the microwave machine raised 
the subcutaneous tissue temperature to 41-43"C and the patient did not have intense sweating. 
But this machine was too expensive. 

Zhang Disheng et al studied the heat and bandage treatment of lymphedema using 
Iymphoscintigraphy for 20 cases. The results indicated that lymph backflow, degree and 
time of development and quantity analysis of back flow speed all improved after treatment. 
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At present, heating and bandaging is one of the therapies available. In 1971, the Chinese 
People's Liberation Army in Nanking (unpublished) reported that using mulberry leaf extract 
injection was effective for lymphangitis and elephantiasis. In 1972, the Shandong Institute 
of Parasitic Diseases used 10% mulberry leaf injection combined with bandaging to treat 
lower limb elephantiasis of bancroftian filariasis with a 5ml mulberry leaf extract intra
muscular injection, 1-2 times/day for 15-21 days as a course. Bandaging of the leg was 
used for 352 limbs. After treatment, the basic cure rate was 10.2%, and rates for remarkable 
improvement and certain improvement were 47.2% and 42.3%. The total effectiveness rate 
was 99.7%. The effect was relevant to the grade of the elephantiasis, and was 38.4%, 7.9% 
and 1.8% for stages I, II and ID. In stages N and V the remedy was not effective, but in the 
patients with mild infection the effect was good. They did the acute and sub-acute toxicity, 
stimulus, allergy and hemolytic tests, etc. They showed, by using 10% mulberry leaf 
abdominal injection on mice, that the safe dose for acute toxicity testing on mice is 250 
times the human dosage, and 60 times the human dosage was used for subcutaneuos toxicty 
testing for 21 days. Vessel extension and congestion were seen in the lungs, the stimulus 
allergy and hemolytic tests did not find any abnormal reaction. In several provinces, mulberry 
leaf injection and elastic bandage for treatment for elephantiasis were used and got the 
same result in the 1970s and the 1980s. Zhejiang Sanitary and Anti-epidemic Station used 
mulberry leaf injection, combined with elastic bandage and diuretics, as well as Chinese 
traditional medicine methods to reduce swelling in soft tissue, for treatment of2700 legs in 
1630 cases, and got different degrees of effectiveness. The results showed that combined 
with Chinese traditional medicine or herbs, the effectiveness was better (Ding Shangen, 
1979). Mulberry leaf and bandage treatment of elephantiasis could decrease clinical 
symptoms, reduce the circumference and volume of the limb, soften skin tissue, recover the 
skin elasticity but could not change the thickness of the skin. Mulberry leaf and bandage 
was better than heating and bandage for convenience and did not need specific equipment. 

Chen Zida (1957) started the study on heat-storage tissue therapy in 1951, and suggested 
that 10% heat-storage placenta tissue powder extract could soften tissue of elephantiasis. 
The Shandong Institute of Parasitic Diseases (1983, unpublished) used 60% heat-storage 
placenta tissue solution 2 ml injection/day for 30 days and treated 53 cases of 61 legs. 
Three months after treatment, the effectiveness rate was 62.3% and 53.3%, respectively. 
Tissue therapy showed short-term effectiveness but the effect did not last a long time. There 
were several kinds of surgical treatments. The usual procedure was to cut off the 
pathologically changed tissue and carry out skin grafting and plastic surgery or lymphatic 
venous anastomiasis. Hou Lianquan (1990) used surgical treatment on one case of two 
huge legs and scrotum elephantiasis and followed up for 24 years. In the scrotum, 12.5 kg 
of tissue was cut off and 26 kg of tissue was moved from the two legs. After that skin 
grafting was done. After the operation, the patient could not work for 9 months. For 10 
years there were no acute lymphatic system and inflammatory reactions, but in the 10-15th 
years there were three attacks, the symptoms were mild and short and the effect was 
satisfactory. Skin grafting was used to treat five cases of leg elephantiasis. After one year, 
two cases showed effective results (40%), but the other three cases did not show any effect. 
Twenty two cases were treated by cutting off subcutaneous thick tissue and then skin grafting. 
After 1,3, and II years the cure rate was 23.8%, 22.7% and 46.2%, respectively, and with 
improvement 33.3%, 27.3% and 30.7%, respectively. The effectiveness rate was 57.1 %, 
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50.0% and 76.9%. In general the skin grafting was not satisfactory. The therapeutic effect 
was closely related to the survival rate of skin grafting. After surgery, skin grafting had a 
good healing effect. If healing was not good, the long-term effect was also not good, the 
inflammatory reaction could not be controlled after the operation, and skin damage would 
be worsened. Deng Lianfang et at (cited in Zhong Chonggu,et a/ 1988) used micro-surgery 
to treat limb elephantiasis from 1982 to 1988. He used mUltiple lymphatic-venous 
anastomosis to treat 53 cases. Of these, both-end anastomosis was used to treat 32 cases, 
and 24 cases were basically cured and 8 cases remarkably improved, with an effectiveness 
rate of 100%. Two-end anastomosis was used to treat 21 cases, with remarkable improvement 
in 11 cases (52.4%), and 8 cases (38.1%) with short-term inflammation recurrence. The 
result indicated that lymphatic-venous end anastomosis had a good effect, and follow-up 
would consolidate the effectiveness. 

The treatment for scrotum elephantiasis and lymphatic scrotum elephantiasis was to 
use surgery to cut off pathological skin and carry out plastic surgery on the scrotum. Deng 
Lianfang (1990, personal communication) reported a surgical operation to treat one case of 
scrotum and penis elephantiasis and followed up for 23 years. The effect was satisfactory 
and there was no recurrence of inflammation. Hou Lianquan et al (1990) treated 24 cases 
of lymphatic scrotum and 34 cases of scrotum elephantiasis in the 1950s by cutting off 
pathological skin and doing plastic surgery. After six months, the cure rate was 57.15% and 
the effectiveness rate was 92.86%. After two years, the cure rate was 65.0% and the total 
effectiveness rate was 95%. Guangdong Institute of Schistosomiasis Control, and the 
Guangdong Sanitary and Anti-epidemic Station (1973, unpUblished) treated six cases of 
lymphatic scrotum and the effect was satisfactory. The long-term effect of lymphatic 
scrotumectomy and scrotum elephantiasis operations depended on whether all the 
pathological skin was cut off. Any residual pathological skin would cause recurrence; and 
if it is complicated with scrotum and penis elephantiasis, it would easily recur if only the 
pathological skin of scrotum was cut off, but not the pathological skin of penis. 

(3) Hydrocele: 

The treatment of hydrocele is mainly with a surgical operation. Internal medication 
does not have a good effect. The method of injecting the sclerosing agent after extracting 
the fluid is to inject the drug into the cavity of the tunica vaginalis to make the vaginal wall 
harden and destroy the wall surface, cause adhesion of the parietal layer and the visceral 
layer of the tunica vaginalis and prevent fluid exudation to the cavity of the tunica vaginalis, 
so as to get good therapeutic effect. Shandong Institute of Parasitic Diseases (1983) used a 
2% procaine alcohol (95%) injection and extracted the over 50 ml of fluid. Those with 
extraction of over 50 ml fluid were injected with 10% of the volume of fluid extracted and 
those with extraction of less than 50 ml were injected with 10-15% of the volume of fluKi 
for 3-7 days for 19 cases; 2 ml compound genuine solution was injected once every week 
for 3-4 times for 15 cases; 1 % alum and procaine mixture (100 ml containing alum 1 g and 
procaine I g) was injected to the cavity of tunica vaginalis; and 5-7 ml mixture was injected 
for every extract of 100 ml fluid for 66 cases. None of the above three methods were 
satisfactory. It is generally considered at present that it is not necessary to give treatment to 
those with little hydrops, and surgical operation is good for those with a large amount of 
hydrops. The operation used is external reversible hydrocelectomy, and cutting off the 
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scrotum and perfonning plastic surgery if necessary. Shandong Institute of Parasitic Disease 
treated 160 cases of hydrocele using this method. Three to twelve months after operation, 
the cure rate was 95.1 %, with no recurrence; 4.9% patients had hydrocele recurrence due to 
too much tunica adnata residual, but the fluid was minimal. Guangdong Institute of Control 
for Schistosomiasis and Guangdon~ganitary and Anti-epidemic Station (1973, unpublished) 
perfonned surgical operations on' 59 cases of hydrocele, followed up for 8 months, and 
found that all cases were cured, without recurrence. Since the surgical operation to treat 
hydrocele is easily applied and does not need special equipment, it can be done in the 
district and county hospital with good long-tenn therapeutic efficacy. Therefore, this method 
is widely applied for the treatment of hydrocele at present. 

(4) Chyluria: 

The treatment of chyluria by internal medicine was not satisfactory. Usually surgical 
treatment had a good effect in serious cases. In mild cases, taking rest and controlling oil 
intake could help recovery. Chinese traditional medicine could obtain some short-term 
effect, but was not stable. Using medium chain triglyceride (MCT) can release symptoms 
and suffering but the long-term effect needs further study (Zhong Chonggu et al 1988). 
MCT is a pure ester acid with no smell or taste. It is in oil fonn when the temperature is 
over 26°C and in white powder when it is below 26°C. In acute and sub-acute toxic tests, 
the LDso is 25-30glkg. MCT consists less than 10 carbon atoms and would be directly 
absorbed by small intestine villi capillary base membrane to the vein system in the form of 
free fatty acid, glycerol or primary substance. Its difference from other long-chain fatty 
acid is that it does not need to be saponified into chyle to be absorbed by the villi central 
lymphatic vessel. Therefore, it would not cause chyle and the primary chyluria would 
disappear to get its therapeutic efficacy. Wang Zhongshan et a/ (1989) used MCT 0.25g1kg 
three times/day for seven days as one course and treated 151 cases of chyluria. The 
effectiveness rate was 98.01%. But the long-term effect was not solid. Follow-up found 
that 27.9% to 31.4% of the patients had recurrence. But repeated treatments for two to six 
months did not have side reactions. The results indicated that domestically produced MCT 
was as effective for controlling chyluria as other methods, had no side-effect, was simple, 
convenient and economical. Some authors suggested using MCT instead of food oil for 
control of serious chyluria patients, but it cannot achieve a radical cure. 

Surgical therapy for chyluria: 

There are three methods - pelvis filling therapy, renal pedicle lymphatic ligation and 
lymphatic-venous anastomosis. Pelvis filling is done through a cystoscope for bilateral 
ureter intubation. After intubation the collected pelvic urine is tested. After that silver 
nitrate or sodium iodide solution is used to press a filling into the pelvis, under drug 
stimulation, bacteria-free inflammation of pelvis calyx would be induced, and the calyx 
lymphatic vessel would be blocked for treatment of chyluria·. Pelvis filling is effective and 
usually chyluria disappears in a week and urine protein turns negative. With this treatment 
some patients experience abdominal pain, lumbago, fever and vomiting, but these side effects 
usually disappear in one week. If the reactions last for a longer time, they need suitable 
treatment. In other countries, pelvis filling is usually used to treat chyluria. Shandong 
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Institute of Parasitic Diseases (Zhong Chonggu et a11988) reported using 1 % silver nitrate 
reversed pelvis filling, 30 ml for each side to treat 90 cases, 20 ml for 52 cases, and 10-15 
ml to treat 66 cases. After one time filling, the cure rate was 82.22%, 71.21 % and 67.30%, 
respectively. It was not effective in 17.77%, 28.78% and 32.69% of the cases; after one 
year the relapse rate was 17.94%,33.30% and 28.0%; after two years the relapse rate was 
25.75%,29.16 and 39.13%; and after three years the relapse rate was 30.0%, 33.33%, and 
56.25%, respectively. The three-year long-tenn effectiveness rate was 70.0%, 66.67% and 
43.75%. Using 12.5% sodium iodide 15 - 30 ml reversal pelvis filling was used to treat 30 
cases. After treatment chyluria disappeared in 63.3% of the patients. Hou Lianquan et al 
(1983) reported similar results. Using 1% silver nitrate 30 ml press filling treatment had 
good efficacy and the long-tenn effectiveness rate was 70%. Based on observation of 
results this was not a radical treatment method and relapse usually occurred. However, this 
method is simple, quick and effective. 

Renal pedicle lymph-vessel ligation is done to block the lymphatic vessel and urinary 
passage. Obstructing the return of chylus from the retroperitoneal varicose lymphatic vessels 
to renal pedicle and kidney lymphatic vessel is done to clear away lymphatic fistula of renal 
pelvis and renal calyces to prevent the returned lymphatic fluid from flowing into kidney so 
as to cure lymphatic urine or chyluria. He Shangzhi et al (1958) first used the operation to 
treat 51 chyluria cases and 42 patients were cured (81.8%); Peng Shiping et al (1980) 
treated 272 cases and followed-up 119 cases. Of those, 109 cases (91.6%) were cured, six 
cases (5%) continued to have chyluria, and four cases (3.47%) had a relapse. At the 
Department of Urinary Surgery, Shanghai First People's Hospital (1976), renal pedicle 
lymphatic vessel ligation was used to treat 113 cases and 70 were followed-up, with 62 
cases (88.6%) cured. Shandong Institute of Parasitic Diseases in cooperation with the 
Shandong People's Hospital (1983, unpUblished) treated 100 cases of one-side chyluria. 
Followed up over 10 years, the cure rate was 56%. Renal pedicle lymphatic vessel ligation 
was also not radical, usually the ligation was not completed and relapse occurred. After one 
side was ligated, the other side could reveal chyluria. Ligation only obstructed the chyluria 
return to the kidney and could not solve the problem of a way out for the accumulated 
chylus from the retroperitioneal varicose lymphatic vessel; therefore it is potential for possible 
recurrence. 

Lymphatic-venous anastomosis is done to connect lymph vessels with blood vessels to 
shunt lymph and reduce the pressure on the obstructed lymph vessels and cure the pelvic 
and calyx lymph fistula. The pelvic and calyx lymphatic fistula needs time to cure.' After 
the operation, the chyluria do not disappear and it takes six months to one year to be effective. 
After the 1960s, there were many reports about lymph-venous anastomosis for treatment of 
chyluria in the country. Zheng Kangqiao (1965, personal communication) used spennatic 
cord (Ovale)-lumbra lymphatic venous anastomosis and renal pedicle lymphatic vessel 
ligation to treat six cases. Chyluria disappeared in three cases after the operation and was 
in progress in two cases. The Department of Urology, Shanghai First People's Hospital 
(1976) treated 31 cases and followed up 20 cases. Nineteen cases (95%) were cured. Jiang 
Yu et aT (cited from Zhong Chonggu et ai, 1988) treated 16 cases and followed up eight 
cases for II to 14 years and all were cured. However, this method made a large wound and 
possible torsion of renal pedicle and the incision was in the lumbar, too deep to be operated 
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on by microsurgery and needed big lymphatic vessel and venous anastomosis. Zhao Weipeng 
et al (cited from Zhong Chonggu et ai, 1988) successfully treated chyluria by using inguinal 
region or lymphatic-venous anastomosis therapy. This method would make a little wound 
and is simple and convenient. It could use microsurgery and was easily accepted by patients. 
In 1982-1983, in collaboration with Shanghai Huashan Hospital, Shandong Institute of 
Parasitic Diseases performed spermatic cord lymphatic-venous anastomosis in the inguinal 
region, and through lower extremity mUltiple lymphatic-venous anastomosis and 
lymphatic-venous traction anastomosis. Six months after operation, chyluria had disappeared 
in 60.7% of cases, and in 21.4% of cases it had improved. Jiang Yu et al (cited from Zhong 
Chonggu et a11988) performed lumbar Iymphatc vessel of spermatic cord (ovale) venous 
anastomosis to treat 14 cases; lumbar lymphatic vessel spermatic cord (ovale) venous 
anastomosis and renal pedicle lymphatic vessel ligation to treat 30 cases; lumbar lymph 
incision and spermatic cord (ovale) venous anastomosis and lumbar lymph node spermatic 
cord (ovale) venous anastomosis to treat 95 cases; inguinal surface lymph-node with great 
saphenous vein anastomosis to treat 31 cases; and spermatic cord vein with inguinal Iymph
node anastomosis to treat 2 cases. Follow-up after operation for 2 - 5 years revealed that 9, 
24, 82, 25, and I case, respectively, were cured. Song Zhengming et al (1990, personal 
communication) used inguinal or lower limb lymphatic-venous anastomosis to treat 24 cases. 
Three months after operation, chyluria had disappeared in 73.2% (II liS) of the cases. Hou 
Lianquan et al (1981) used the same method to treat 86 cases. Twenty days, 6 months, I 
year and 2 years after operation, the effectiveness rate was 68.28%, 75.58%, 82.35% and 
73.69%, respectively. Since the 1980s, there have been a lot of reports about surgical 
treatment of chyluria in China. Microsurgery is effective for chyluria. In order to achieve 
better therapeutic effect, it is necessary to pay attention to the selection of indication and to 
post -surgical care. 

At present the transmission of filariasis has been interrupted in China. The clinical 
manifestations need to be treated. It was found that treatment of the pathogen and/or 
interruption of transmission was different from the treatment of chronic filariasis. Acute 
lymphangitis and lymphadenitis can be treated effectively. Based on reports from different 
areas, no new acute lymphangitis and lymphadenitis cases were found. Over 80% of cases 
of primary lymphangitis and lymphadenitis, acute attacks were stopped. New elephantiasis 
cases decreased and reached the cure target. The treatment of primary elephantiasis was 
not effective and about 24% of the patients usually had acute attacks and 44% had occasional 
acute attacks. This indicated that etiologic treatment and/or interrupted transmission does 
not stop acute attacks of primary elephantiasis. After five years of basic elimination of 
filariasis, new chyluria patients increased by about 40%. In 1994, it was estimated that 
there were still 1.386 million chronic cases. This was 74.3% lower than the 5.4 million 
chronic patients before the control programme started. 

3.3. Mosquito control 

The filariasis control programme focused on the elimination of infection sources as the 
major component. Mosquito control was one of the combined measures in filariasis control. 
It was integrated with the Patriotic Health Campaign, anti-malaria programme, farmer house 
construction programme and environmentaL sanitation programme in rural areas. In the 
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1950s and 1960s some areas developed programmes for the mass control of mosquitoes. 
Eliminating mosquito breeding places, smoking adult mosquitoes and using insecticides 
showed good effect. In brugian filariasis and mixed endemic areas, especially in areas with 
A. anthropophagus and malaria, insecticide spraying, ploughing system improvement, and 
use of pesticides helped decrease A. anthropophagus. Some methods for control of the 
Culex and Anopheles mosquitoes are still in the experimental stage. 

3.3.1. Control of Culex vectors 

3.3.1.1. Control of breeding places: 

C. pal/ens and C. quinquefasciatus are the main vectors of W. bancrofti. The breeding 
places were in dirty water in human dwellings and animal houses. To control these mosquitoes 
it was necessary to eliminate larvae and clean the breeding places. In towns and rural areas, 
the Patriotic Health Campaign improved the enviromnent, filled up polluted pits, drained 
and turned over discarded containers to stop the larvae breeding and obtained good results. 

3.3.1.2. Control with chemicals 

(\) Larvae control: 
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In the 1950s, different types of BHC were used for killing larvae. In Jinin city and 
Zhouxian county of Shandong province, BHC was used to spray the breeding places 
with 0.025-0.03g BHC/m2 once a day for 10 days. BHC gypsum brick or BHC 
mixed with wheat chaff powder (6% BHC powder 20g, wheat chaff 15%) was used 
for Culex control in non-drinking water wells (Shandong Institute of Filariasis 
Control 1957-1958). Puzhen town ofNanjing city used 0.01-0.03g BHC/m2 spray 
on ponds and water pits to kill Culex larvae effectively (Zhang Benhua 1957). Due 
to C. pal/ens developed resistance to BHC, it was replaced in the 1960s by 
organophosphorous insecticides such as dipterex. In Fuzhou, 0.2 ppm dipterex 
was used by spraying in manure to kill all the larvae of C. quinguefasiatus (Chen 
Yuanchuan et al 1958, personal communication). C. pal/ens was then found to 
have developed resistance to organic phosphorous insecticides. Since the 1980s 
Bacillus thuringiensis Hand B. Sphaericus have been tried to control C. pal/ens 
larvae (Cui Zihai et alI990). 

(2) Control of adult mosquitoes: 

Studies in different places indicated that using BHC or DDT to spray houses for 
control of C. pallens and C. quinque/asciatus was not effective. In Zhouxian county 
of Shandong province the smoke form of BHC in a dose of 0.2g1m' was used for 
killing overwintering mosquitoes, such as in sweet potato wells, vegetables grottos, 
etc. It was not effective in killing C. pal/ens adults (Li Huihan 1959, unpublished). 
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(3) Other methods: 

In the Patriotic Health Campaign, people used mosquito nets to catch mosquitoes, 
larvae capture, bait mugs and smoking. These were quite effective in mosquito 
control. In the 1980s, following the improvement of fanners' Jiving conditions, 
houses were better designed and brighter to reduce the number of resting places for 
mosquitoes. Screens on windows and doors were installed and mosquito nets and 
mosquito repellent were used to reduce mosquito bites. 

3.3.2. Control of Anopheles vectors 

3.3 .2.1. Control of breeding places: 

A sinensis andA. anthropophagus are the principal vectors of B. malayi. Their breeding 
places are rice fields, water ponds, irrigation ditches, etc. As the breeding areas were 
extensive, the control of anopheles vectors required the elimination of adult mosquitoes. 
Fish breeding in rice fields reduced larvae density. Long-tail anchovy, common carp, silver 
carp and grass carp were proved to eat Anopheles larvae (Huang Senqi 1982, personal 
communication). In the 1980s, Henan and Jiangsu provinces used soil-moistered irrigation 
to control 0.7 million mu (a unit of area =0.0667hectare) rice fields as mosquito larvae 
breeding places, which reduced anopheles larvae density by 55% and increased the average 
rice production (Nie Shaohong et a11990, personal communication). 

3.3.2.2. Chemical control 

(1) Control of Anopheles larvae: 

The use of organic phosphorous and pyrethrum pesticides in rice fields was effective 
in controlling A. anthropophagus larvae and also had some effect on the larvae of 
A. sinensis. 

(2) Control of adult mosquitoes: 

In the anti-malaria programme, insecticides were used effectively for residual house 
spraying to control A. anthropophagus. They were not as effective against 
A. sinensi~. In the 1960s, Wuxin county ofZhejiang province, a malaria and brugian 
filariasis endemic community used PP'DDT 2g1m2 in house spraying. After two 
years there was a decrease in the density of Anopheles (Department of Epidemiology, 
Institute of Parasitic Diseases, CAMS, 1984). In the 1980s, Shucheng county of 
Anhui province used PP'DDT 2g1m2 in house spraying. Two years later the An. 
anthropophagus density was reduced to zero. A. sinensis density was also decreased 
(Wu Zhennyou et a11984, personal communication). J ianyang of Fuj ian province 
used PP'DDT 2g1m2 and Dipterex (DDVP) 0.3-0.4ml/m2 mixture in house spraying 
for three years. One year after stopping the spraying, A. anthrophopagus density 
was found to be zero and A. seninsis was reduced by 95% (Chen Fuyun et aI1990). 
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4. Certification of basic elimination of filariasis 

4.1 Introduction 

With the goal of filariasis control programme, it is necessary to establish relative criteria, 
identify technical indicators and develop methods for evaluation. Effective control and 
elimination of infectious diseases must undergo trials in extensive geographic coverage and 
over a long period of time. Basic elimination (interruption of transmission) and elimination 
of filariasis must have the whole endemic area of the country in mind. In view of the 
different epidemiological characterisitics of the two species of parasites and the reality of 
implementation and management of filariasis control programme, it was decided to take 
county level administration as the minimum geographical unit for assessment of control 
effect, and practice a three-grade procedure at county, provincial and national levels, to 
finally reach the criteria of filariasis elimination in the whole country. 

By 1994, the last province, Anhui, had reached basic elimination of filariasis. This 
ended the control period of the programme, which entered into the next stage, surveiIIance, 
with an ultimate goal of filariasis elimination. The following was introduced as the 
assessment criteria for the basic elimination of filarisis. 

4.2 The criteria and assessment for basic elimination of filariasis 

In 1959, the Bureau of Schistosomiasis Control of the MOH issued a "Plan for elimination 
of five parasitic diseases measures", including the criteria and assessment for basic 
elimination of filariasis. There were three criteria for basic elimination of filariasis: 

(I) through intervention, the microfilaria rate in human population was reduced to 
below 1%; 

(2) signs and symptoms of advanced filariasis cases were reduced after treament; 

(3) mosquitoes larvae were reduced to below 2/500 ml, adult mosquitoes in each human 
dwelling reduced to below 10. Once assessment confirmed that the criteria had 
been met, it was reported to the higher health authority for clearance. 

In the late 1970s, elimination of infection source was taken as the key control strategy 
in theory and practice, and the criteria for basic elimination offilariasis needed to be modified. 
The "National Filariasis Control Conference" was held in Wuhan in 1978. Only one criterion 
for the basic elimination of filariasis was established, i.e., "Microfilaria rate was reduced to 
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sampled for blood examination. In 1979, the MOH issued regulations for the content, 
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autonomous regions", including epidemiological data collection and collation, site selection 
for assessment, number of persons to be checked, composition ofthe evaluation group and 
quality control. 
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4.3 Certification for basic elimination of filariasis 

The assessment of the basic elimination of filariasis was carried out at the county, 
provincial and national levels. When the provincial level assessment, organized by the 
Provincial Bureau of Health, confmmid that the primary endemic counties/cities had reached 
the criterion for basic elimination of filariasis, the health bureau reported to the provincial 
government for further examination. The report was then sent to the MOH. The MOH 
wouid organize evaluation teams to confirm the effectiveness of filariasis control in the 
province. The development of assessment and confirmation for the basic elimination of 
filariasis was divided into three stages. 

4.3.1 Before 1978: 

In this stage there were checks on the basic elimination of filariasis in 71 counties/cities 
(71/864, 8.2%). At that time, the criteria for the basic elimination was not as clear as in the 
later stage. Since the late 1970s, successful practices in the filariasis control programme in 
different places have provided better knowledge and a strong foundation for a more 
reasonable criterion for basic elimination of filariasis as mentioned above. Some counties/ 
cities reached the criterion confirmed by self-checks, indicating that through active 
intervention people could really make a case for controlling filariasis. 

4.3.2 1979-1981: 

The "National Filariasis Control Conference" in 1978 suggested that the MOH should 
send evaluation teams to the 14 endemic provinces (autonomous regions/municipalities) 
and carry out assessment surveys in two selected counties/cities in each province. The 28 
selected counties/cities which received examination in 1979 were Tengxian and Zhouxian 
counties of Shan dong, Dejiang and Yinjiang counties ofGuizhou, Zhecheng and Shangcheng 
counties of Henan, Gutian and Jiannin counties ofFujian, Longsheng and Shanjiang counties 
of Guangxi; in 1980, Deqing and Huangyan counties of Zhejiang, Yangshan and Enping 
counties ofGuangdong, Zixing and Chenzhou counties of Hunan, Xinyi and Huaian counties 
of Jiangsu, Xiangfan and Wuchang counties ofHubei; and in 1981, Zixi and Yiyang counties 
of Jiangxi, Xiushan and Hongya counties of Sichuan, Shanghai and Jinshan counties of 
Shanghai, Susong county and Bengbu city. These 28 counties/cities were all highly endemic 
areas. Their control programmes started early with different control measures and the effect 
was good. This action was taken on the basis of the MOH document issued in 1979 on 
"Requirements and methods for assessment of filariasis control in the counties and cities 
where filariasis has been basically eliminated in some provinces (autonomous regions)". 
The results of the evaluation demonstrated that, among the 28 counties/cities, 23 had reached 
the criterion for basic elimination of filariasis. 
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The MOH organized inspection of these counties/cities with the purpose of summarizing 
and disseminating the control experience, and securing sustainable development of the 
filariasis control programme. With a better understanding of the control situation and based 
upon the experience, the filariasis control strategy, including criterion of basic elimination 
and assessment methods were reviewed and improved, and filariasis surveillance was 
suggested. It was also proposed that a National Technical Steering Group for Filariasis 
Control and Research should be established to strengthen technical coordination and support 
the control and scientific research of filariasis. 

During the three-year period, 195 counties/cities, 22.6% of the total endemic counties! 
cities, were certified as having reached the basic elimination of filariasis. 

4.3.3. Progress in certification of basic elimination of filariasis at the provincial level. 

The filariasis control programme developed faster in the late 1970s and the 1980s. 
Fostered by the document on the "Criteria for the basic elimination of filariasis and 
assessment methods" issued by the MOH, the programme was implemented in every endemic 
county. By 1994, all of the 864 endemic counties/cities had reached the criterion for the 
basic elimination of filariasis (Table 17). 
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Table 17. Number of counties/cities reporting basic elimination of filariasis 
through provincial assessment 

Year No. Counties! No. cumulative Cumulative 
Cities countries/cities percentage ("!oj 

before 1978 71 8.2 

1979 62 133 15.4 

1980 58 191 22.1 

1981 75 266 30.8 

1982 78 344 39.8 

1983 113 457 59.2 

1984 120 577 66.8 

1985 83 660 76.4 

1966 79 739 95.5 

1987 42 781 90.4 

1988 18 799 92.5 

1989 4 803 92.5 

1990 20 823 95.3 

1991 12 835 96.6 

1992 0 836 96.8 

1993 25 861 99.7 

1994 3 864 100 
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4.3.4. Progress in certification of basic elimination of filariasis by the MOH 

In 1983, the MOH established assessment teams and sent them to the provinces to 
report on the basic elimination of filariasis at the province level for further inspection. The 
results are given in Table 18. The MOH document on "Criteria for the basic elimination 
filariasis and assessment methods" was' first used for the assessment in Shandong province 
in 1983. The inspection in 1984-1986 followed the "Criteria for certification of basic 
elimination of filariasis", modified by the National Technical Steering Group on Filariasis 
Control and Research. In general, inspection was carried out in 1 0% ofthe endemic counties 
(the lowest was less than four counties) in the whole province, with one county as a control. 
Blood surveys were carried out in the other counties. After 1987, there were minor changes 
to the procedure of the inspection at the national (MOH) level. It was requested that a 
blood survey should be done in at least three villages in one county (a sample of 3 000-5 
000 persons). If all the results confirmed that the microfilaria rate was below I % in the 
sampled populations, this province was announced as having reached the criteria for the 
basic elimination of filariasis. 

Year 

1983 

1984 

1985 

1986 

1986 

1987 

1988 

1988 

1989 

1989 

1990 

1994 

Table 18. Results of MOH certification for the basic elimination of filariasis 
in different provinces • 

Provlnce/ No. No. No. persons No. Mf 
Autonomous counties villages blood exam Mf rate 
Region checked checked positive (%) 

Shandong 6 52 52898 6 0-0.11 

. Guizhou 4 27 28170 12 0-0.51 

Gu:ngxi 6 38 43408 3 0-0.09 

Sichuan 3 19 21489 0 0 

Hunan 5 34 34477 7 0-0.26 

Henan 1 3 3069 0 0 

Hubei 1 3 3962 10 0.19-0.39 

Fujian 2 2 3292 4 0.12-0.1 

Zhejiang 2 4 3469 2 0-0.13 

Jiangsu 2 3 4147 0 0 

Jiangxi 2 3 3064 3 0-0.20 

Anhui 2 4 3063 7 0-0.45 

• Shanghai was checked in 1981 and confirmed ,n 1984 by the MOH. 

Mf 
density 
(120 uI) 

1-22 

140 

11-20 

0 

1-105 

0 

1-9 

2-11 

9-51 

0 

4-21.5 

1-21 

Guangdong (including Hainan) was confirmed by the results of the provincial check up and not listed in 
the table. 
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5. Study on the characteristics of filariasis transmission in the post
control stage 

After basic elimination of filariasis, there were still some residual infection sources. 
The distribution characteristics and role in transmission of the remaining cases in the post
control stage was important subject for study. Since the 1980s, investigations have been 
carried out in different areas to understand residual infection sources, their distribution and 
transmission characteristics, to guide the activities in the post-control stage, and provide a 
plan. strategy and criteria for the final elimination of filariasis. 

5.1 Distribution of residual microfilaremia cases 

5.1.1 Geographic distribution. 

In 1984-1985 an investigation was made in 77 townships of 25 counties in Shandong 
province where filariasis was announce to have been basically eliminated. A blood survey 
was carried out in 155 villages, covering 113 387 persons. Fifty-eight microfilaremia cases 
were detected in 33 villages of 15 counties. In 123 villages previously with a microfilaria 
rate of over 5%, microfilaremia cases were found in 25% of the villages, with microfilaria 
rate of 0.06%; while in another 32 previously low endemic villages, the microfilaria rate 
was only 0.009%. In western Hubei province, blood examination was made for 155 235 
persons in 274 villages where bancrotian filariasis was endemic, and 107 microfilaremia 
cases were found in 62 villages. Most of them were from the remote border mountainous 
areas. In Hunan province, cross-sectional surveillance in 1983-1992 detected 194 residual 
microfilaremia cases, 79% of the cases in the western mountainous countries. In Hainan 
province the remaining microfilaremia cases were mostly concentrated in the drier south 
western islands and the northern volcanic lava areas. After basic elimination, the distribution 
of residual microfilaremia cases looked like random distribution, but a goodness-of-fit test 
of poison distribution and negative binomial distribution demonstrated that it was not in 
poison distribution, but in accordance with the theoretical probability distribution of 
clustering negative binomial distribution. These two matched well (0.50>p>O.25). The 
data of practical distribution also reflected the characteristics that the variants of negative 
binomial distribution were larger than the average. A goodness-of-fit test of the negative 
binomial distribution of microfilaria rate was done in 129 villages ofWenzhou city, Zhej i,ang 
province, where an assessment of basic elimination of filariasis was undertaken. The results 
indicated that residual bancroftian microfilaria rate was in negative binomial distribution. 
It indicated that, when the microfilaria rate was below I %, the residual microfilaremia 
cases were highly scattered, but also showed the phenomenon of clustering. The degree of 
clustering was related to the original endemicity of filariasis. 
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5.1.2. Population distribution 

In the bancroftian filariasis endemic areas of Baojing county of Hunan province, after 
the basic elimination of filariasis, blood surveys were carried out in the focal population. A 
re-examination was made for the 1198 previous microfilaremia cases. Seventeen 
microfilaremia cases were found and the microfilaria rate was 1.4%. Of the 17 microfilaremia 
cases, 12 cases had not received DEC treatment or DEC-medicated salt or only took part of 
the course of DEC as they were away on business. In the previous microfilaremia cases, 
blood survey of family members (2 317 persons) was taken and five microfilaremia cases 
were found, the microfilaria rate was 0.2%. In the previously negative families, a blood 
survey was made of 3 436 persons and no microfilaremia case was found. In the blood 
survey of 2085 persons missed earlier, eight microfilaremia cases were found and the 
microfilaria rate was 0.4%. Among the four population groups, 56.7%(17/30) of the 
microfilaremia cases were detected from those previously with microfilaremia, 26.7% (8/ 
10)"were found in those missed from previous surveys, 16.6% (5/30) were from family 
members ofthe microfilaremia cases, and nobody was found positive from the originally 
negative families. 

Analysis of the blood examination of 14 562 persons after basic elimination of filariasis 
in Dejiang and Yinjiang counties ofGuizhou province revealed that 94% of the microfilaremia 
cases were detected from the following three groups of populations, the previously 
microfilaremia-positive cases, their family members and the missed cases. In Tongren 
prefecture of Guizhou province after basic elimination of filariasis, a total of 138 
microfilaremia cases were found through longitudinal and cross-sectional surveillance. 
Among them, 90 were previous microfilaremia cases (83 cases returned positive after negative 
conversion, 7 cases did not receive DEC treatment), accounting for 65.2%. Newly detected 
were 48 cases (28 being negative in previous blood examinations, 7 cases being the family 
members of positive cases, 9 being missed in the previous surveys, 4 being new-born children 
after basic elimination of filariasis), accounting for 34.9%. 

In Shandong province, 20 114 original microfilaremia cases in the focal popUlation 
were re-examined, and 9 were found positive, with a rate of 0.04%; among them, 6 cases 
did not take the full DEC course, and 3 returned positive after treatment. In 55 counties in 
Anhui and other provinces (autonomous regions/municipalities), a blood survey of 1642 
persons showed 36 microfilaremia-positive, with a rate of 2.2%. The blood survey of 53 
918 children in the 1-10 years age group showed that all were negative. The microfilaria 
rate was the highest among people from outside the area. In Gutian of Fuj ian province, ten 
years after basic elimination filariasis, blood survey of 18574 persons found 16 
microfilaremia cases. They included delayed treatment, old patients, missed cases and 
immigrants. In Hainan province, newly detected cases accounted for 73.5%, 26.5% of 
those from previous microfilaremia cases. Newly detected cases and previous microfilaremia 
cases were those who had not taken a full course of DEC. 

Among 3828 microfilaremia cases from the provincial assessment in 513 counties/ 
cities of 10 provinces (autonomous regions/municipalities) when basic elimination of 
filariasis was to be declared, 12 cases (0.31%) were below 5 years old; 2744 were new 
cases (71.68%), of which I 478 were originally negative; 227 were originally negative but 
from positive families; 949 cases were missed from the previous blood examinations; and 
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90 cases were immigrants. Among 1059 cases previously microfilaria-positive (27.66%), 
265 had not received DEC treatment, 553 had not taken a full course of DEC, 241 had 
completed DEC treatment, and 13 cases had unknown reasons (0.34%). 

5.1.3. Age and sex distribution 

In the post-control stage, residual microfilaremia cases were more prevalent in middle
aged and old people. In general, cases with a history of microfilaremia were fewer in the 
lower age groups. They were higher among males than females. Among 100 microfilaremia 
cases detected in Xiantao city of Hubei province, the youngest was 12 year old and the 
oldest was 71 years old. The difference of microfilaria rate between age groups was 
significant (X2=56.3458, P<0.005); more male cases were found than females, with a ratio 
of male to female of I :0.75. In 59 residual microfilaremia cases detected in 25 counties of 
Shandong province, 39 cases were 21-50 age of group (67.2%); 23 cases (29%) were male 
and 16 (41%) were female. The difference was significant (t=2.58, p<O.OI). 

5.1.4. Distribution of microfilaria density 

In the post-control stage, the density of residual microfilaria was very low, less than 5 
microfilariae per 60l1l of peripheral blood were detected in 60-70% of the cases. Only a 
few cases had a higher microfilaria density. In Shandong province, of the residual 
microfilaremia cases analyzed, there were 28 cases each with 5 microftlariae in 120111 blood 
(48.28%); II cases had 6-10 microfilariae (18.06%); and 19 cases had over II microfilariae 
(32.76%). The mean was 9.8 microfilariae and the highest was 41. In Hubei, among 597 
residual microfilaremia cases, the microfilaria density in 412 cases was 5 per 120J,!1 blood 
(69.01 %), in 101 cases it was 6-9 (16.92%) and in 84 cases it was more than 10 (14.07%). 
The highest was 183/120111 and the mean was 6.88 /120111. Of64 residual microfilaremia 
cases in Hainan province, the average density was 6.9 microfilariae per 60111 of blood, the 
highest density was 70 1l20IlI; each of the 47 cases had less than 51l20J,!1 (73.4%). 

Evaluation in 513 counties/cities of the 10 provinces (autonomous regions/municipalities) 
indicated that newly detected microfilaremia cases accounted for 27.16% of the total (I 
05913 828). In the surveillance stage, 60% of the residual microfilaremia cases were 
previously positive and 40% were new cases. During the provincial check for basic 
elimination of filariasis at county/city level, more cases can be detected in some villages. 
However, this was rarely seen during the surveillance period. In general, only one' 
microfilaremia case might be found in over 80% of the villages. Some villages might have 
a relatively large number of microfilaremia cases, but the density was very low and would 
tum to negative in a short period of time. Among the newly detected cases, the density was 
higher in those who had missed blood surveys, or had missed DEC treatment, and in the 
moving population, and they represented a risk for filariasis transmission. Since reviewing 
this information, it has become important to find the sources of infection. Attention should 
be more focused on the areas previously with high endemicity, border and remote areas, and 
on people who missed surveys and treatment. 
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5.2 Transmission threshold of filariasis 

5.2.1. Introduction 

At the.end of the 1970s, Chinese scientists suggested studying the transmission threshold 
of filariasis. Guangdong and Jiangsu were the first areas to begin field observations on the 
relationship between the natural infection of mosquito vectors and different microfilaria 
rates and densities in the human population. A linear regression equation was applied for 
inference of the theoretical threshold. In 1982, the MOH approved the study of the 
transmission threshold of filariasis as a key project, and a nation-wide collaboration was 
developed with a unified design and methods. Twenty-one representative study locations 
were selected in II provinces/autonomous regions. Of 13 locations in bancroftian filariasis 
endemic areas: five had C. pal/ens as the vector, and eight C. quinquefasciatus. Of seven 
locations in brugian filariasis endemic areas, four had A. sinensis as the vector, and three A. 
anthropophagusa. Mixed endemic areas where both species were present were represented 
by one location. Twenty-one locations were in previously highly endemic areas where the 
microfilaria rate in the population had decreased to a low level through DEC administration. 
When the control measures were discontinued, the dynamic change of the microfilaria rate 
and residual microfilaremia cases in the population was observed systematically. Four 
levels were set for the microfilaria rate: 0.5%, 1.0%, 1.5% and 2.5%, and three levels were 
for the mean microfilaria density per peripheral blood: <5, 5-10 and > I O. In order to explore 
the parameters for indicating the transmission threshold, the annual transmission potential 
and the entomological parameters relevant to filariasis transmission were observed. 

If the transmission threshold of filarasis was below the critical level, filariasis 
transmission tended to be interrupted even without control measures. If it was over the 
critical level, the transmission of filariasis would continue to increase when no control 
measures were taken. Based on existing knowledge, there are three aspects to consider for 
the critical level of transmission: (I) mosquito vector critical density; (2) infection sources, 
i.e., microfilaria burden in the population; and (3) critical value of the annual transmission 
potential trend. With regard to the critical density of mosquito vectors in the transmission 
of filariasis, Webber (1981), based upon the formula of critical density in the Ross and 
MacDonald basic reproduction rate model of malaria, calculated that the critical density of 
A. farauti, a mosquito vector of bancroft ian filariasis (human blood index 0.8, gonotropic 
cycle 0.5) in Solomon Islands was 8 mosquitoes/man/night. That is to say, through mosquito 
control, the biting rate of A.farauti was r~duced to 8 mosIman/night, which could interrupt 
local transmission of bancroftian filariasis. This theoretical calculation was made for 
Solomon Islands. In China, the main strategy was to eliminate the infection sources. The 
critical density of mosquito vectors was not suitable for China. Filariasis transmission 
potential, the annual transmission potential (ATP) of filariasis, was a product of the following 
three parameters: the number of mosquito bites per transmission season or per man per 
year, the rate of mosquitoes with infective larvae, and the average number of infective 
larvae per mosquito. This was recommended by the WHO Expert Committee on Filariasis 
as an indicator for transmission intensity or transmission level of filariasis. However, these 
were not adopted in the later stage of control programme due to lack of regularity of the 
annual transmission potential. Instead, three parameters have been used in relation to the 
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worm burden in human population and man-mosquito contact: 1) microfilaria rate, 2) mean 
microfilaria density and number of the cases with higher microfilaria density, and 3) frequency 
of man-mosquito contacts. 

5.2.2. The relationship betweeo microfilaria rate io the populatioo, microfilaria deosity 
of the host aod natural iofectioo of filarial larva io mosquito vectors. 

Guangdong and Jiangsu Institutes of Parasitic Diseases conducted observations of 
the microfilaria rate and density in the human population in relation to the natural infection 
rate in C. pallens and C. qUinque/asciatus. The results showed a linear positive correlation 
(r=O.9705, p<O.Ol and r=O.9817, p<0.01) between the microfilaria rate in the population 
and the natural infection rate of C. pal/en~ and C. quinque/asciatus in human houses. the 
microfilaria rate and density in the population had a linear positive correlation with mosquito 
natural infection (Ou Zuoyan 1982, He Shangying 1982). Jiangsu made three regressions 
and did not find a positive coefficient of correlation between C. pal/ens in the area and the 
microfilaria rate in the population (theoretical value was 0.4 75o/O± 0.861, and host l201l1 
blood microfilaria density was 3.3 642± I.SOSI). The Sanitary and Anti-epidemic Station 
ofQuanzhou City of Fuj ian Province made studies in five villages with different microfilaria 
rates of bancroftian filariasis and found a positive correlation (r=0.76) between the 
microfilaria rate and density, but the coefficient of correlation was not significant (t=2.0258, 
p>0.05). Filarial larva infection in C. quinque/asciatus also had a positive correlation with 
the microfilaria rate in the popUlation (r-0.9827) and the correlation was very significant 
(t=9.19, p>O.OI). The infection intensity in C. quinque/asciatus also showed a positive 
linear correlation with microfilaria density in humans (r-0.9947) and the correlation was 
very significant (t=16.76, p<O.OOI=). C. quinque/asciatus infection rate had a positive 
correlation with the microfilaria density in the human host (r-0.8273) but the correlation 
was not significant (t=2.5508, p>0.05). This indicated that the transmission of filariasis 
was affected by the microfilaria rate in the population and microfilaria density in the infected 
human host (Cai Shunshu et al 1990). In general, the higher the microfilaria burden in the 
population, the higher the infection rate in mosquito vectors, and the more chances for 
infective larvae to be transmitted to humans. 

5.1.3. Role of low-deosity microfilaremia io filariasis traosmissioo 

Low microfilaria density is defined here as below 5/60 III peripheral blood. The 
international definition was less than 20 microfilariae in 1 ml venous blood for 'low' density. 
Study of artificial infection by mosquitoes indicated that patients with an average density of 
one microfilaria in peripheral blood could infect mosquitoes. The infection rate was 4% 
with 1 larva /mosquito in average. When C. pallens fed on the volunteers with average 
microfilaria density 1.25/60 III blood, its infection rate could reach 14.7%-22.2%, and they 
could develop into infective larvae in 12 days; when it fed on the blood with average 
microfilaria density 0.3 S/60 III blood, the infection rate was 1.1 %-3.0%. Huang J ionglie et 
al (1987) studied the distribution of B. malayi larvae in A. sinensis and discovered that 11-
30 days after infection, the number of infective larvae in the beak accounted for 34.1 % 
(17.5%-61.6%) of the total larvae in the mosquito body. It suggested that when the mosquito 
took blood meal, only the larvae in the beak could leave the mosquito. It is known that 
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infective larvae reach the host skin surface through the beak biting, then enter the body 
through the biting wound. Larvae cannot penetrate normal skin. The fluid released from 
the mosquito beak during biting is the condition for the survival and activity of the larva. 
Such fluid would usually dry in 4 minutes, and it would dry faster in low relative humidity. 
If the larvae could not penetrate into the body in time, it would die. Besides, if the filarial 
infection is unisexual, it could not cause apparent infection. This demonstrated that filaria 
also has weak points in its biological characteristics, which are unfavorable for its 
transmission. Although low density of microfilaremia cases could cause a relatively high 
infection rate, it was under artificial conditions. The mosquitoes, starved for two days, 
were forced to take blood in experimental conditions, and generally the viability of 
mosquitoes in laboratory conditions is higher than in natural conditions. Therefore, the 
experimental data could not represent natural infection and is of no epidemiological 
importance. Guangxi Institute of Parasitic Diseases continued field observations for three 
years in bancroftian filariasis endemic areas, and found that, when microfilaria density in 
patients was below 5/60 Ill, there were no C. quinquefasciatus mosquitoes with positive 
infection in the house. When the microfilaria density was over 6/60 Ill, the natural infection 
of mosquitoes was higher (Pan Shixian, 1990). Investigations by the Institute of Parasitic 
Diseases, CAPM, the Zhejiang Sanitary in Queshan county and Anti-epidemic Station in 
Deqing county and the Henan Sanitary and Anti-epidemic Station indicated that in endemic 
areas of brugian filariasis with A. sinensis as the vector and endemic areas of bancroftian 
filariasis with C. pallens as the vector, when the microfilaria rate in the human population 
was below 1 % (in a village as a unit), five cases with microfilaria density of 5 /60 III of B. 
malayi turned to negative in three to five years. Of 87 cases with microfilaria density 5/60 
III of W. bancroft!., 82.9% turned to negative in one to two years. The microfilaria rate in the 
population and the infection rate in the mosquito vectors decreased over the years 
(Shi Zongjun et a11987, 1988). The conclusion was that if patients had a low density of 
microfilaria in the post-control stage, it would turn to negative in a few years. They would 
then lose their role as infection sources. Although those without negative conversion could 
still act as a source of infection, the intensity of infection was low and their chance of re
infection was less, and there was no epidemiological significance. 

5.2.4. Filariasis transmission threshold 

Twenty-one villages from 11 provinces were selected for the study of the transmission 
threshold. The total population was 32 396, the microfilaria rate in the population was 
0.5±% in seven locations (six for W. bancrofti and one for B. malayl); 1.0±% in eight locations 
(three for W. bancrofti, four for B. malayi and one mixed); 1.5±% in five locations (four for 
W. bancrofti and one for B. malay); 2.5±% in one location (B. malayiJ.. In the 21 research 
locations there were 349 residual microfilaremia cases, the microfilaria density was below 
5/60 III in nine locations (five for W. bancrofti and four for B. malay;); 5-\ 0/60 III in eight 
locations (six for W. bancrofti and two for B. malayD; over 10/60 III in four locations (two 
for W. bancroft!, one for B. malayi and one mixed). No control measures were taken but 
follow-up blood survey for residual microfilaremia was done every year or every two years. 
Mosquitoes were collected and dissected, and the dynamic changes in the microfilaria rate 
and larvae infection rate were observed. In the filariasis transmission season, surveys on 
mosquito vector bite rate and the use of mosquito nets were carried out. 
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5.2.4.1. Brugian filariasis 

Observations were made on A. sinens4 vector in the B. malayi. endemic area ofYuhang 
county of Zhejiang province. The microfilaria rate in the population were 1.03% (24/2 
320), microfilaria density was below 7/60 Ill. After one year, 57.14% of the residual 
microfilaremia cases turned to negative, and two years later the negative conversion rate 
was 85.71 %. No new infection was found. The last observation showed that the microfilaria 
rate and mosquito infection rate were all nil (0/2 320 and 0/1 070). The transmission of 
filariasis had been interrupted (Shen Zhongli, 1987). 

A study on A. sinensis and A. anthropophagus for brugian filariasis endemic area was 
done in three locations in Leshan county of Sichuan province. The microfilaria rates in the 
population were 0.81% (12/1 474), 1.03% (14/1 357) and 1.36% (10/735), with average 
microfilaria densities of 6.5 (0.5-27), 3.1 (0.5-16.5) and 23.0 (1.5-167). The result showed 
that 36 microfilaremia cases turned to negative over years and one case of new infection 
was detected. The last blood survey showed that the microfilaria rates were 0% (0/1496), 
0.15% (2/1363) and 0.39% (3/762), respectively. The last mosquito survey revealed that 
the larva infective rates were 0% (0/899), 0.27% (2/734) and 0.37% (41I 082). The filariasis 
transmission was nearly interrupted (Wei Yinsong et ai, 1992). 

A study on A.sinensis vectors in three locations in Jianghan plain, a brugian filariasis 
area, was done by the Hubei Institute of Parasitic Diseases. Before observation, the 
microfilaria rates were 0.63% (ll/1 754), 1.55% (2111358) and 2.31% (47/2 027); and 
average microfilaria densities per 60111 blood were 2.8 (1-7),4.5 (I-54) and 5.6 (1-54), 
respectively. Through several blood surveys in the population, the microfilaria rate was 
found to have decreased over the years. By the last blood survey in two locations, it had 
reduced from 1.55% to 0.18% (3/1 692) and from 0.63% to 0.31 % (4/1 288), respectively. 
Filariasis transmission was tending towards interruption. In the location previously with a 
microfilaria rate of 2.3%, new microfilaremia cases were found by blood surveys. The 
microfilaria rate fluctuated, which indicated a continued transmission of filariasis (Zhang 
Shaoqing, et aI1991). The authors concluded that in this area the filariasis transmission 
threshold was the microfilaria rate between 1.55% and 2.31 %. 

5.2.4.2. Bancroftian filariasis: 

A study of the transmission threshold for C. quinguefasciatus vectors in bancroftian 
filariasis areas was carried out in eight locations. Two were in Guizhou, three in Fujian, 
and one each in Guangdong, Guangxi, and Hainan. Five locations were for C. pal/ens 
vectors: four in Henan and one in Shandong. Before observation, the microfilaria rate and 
density per 60 111 were 0.53% (9/1684),0.72%(1411 949) and 9.1 (0.5-36), 3.3 (0.5-12.5) 
were in 2 spots of Guizhou, respectively; 0.57%(6/1 060), 1.1%(10/913), 1.55%(12/772) 
and 11.8 (I-52), 11.7 (1-37) and 9.5 (1-23) in 3 spots of Fujian; 0.5%(4/801), 1.5%(14/ 
931),0.9%(10/1 106) and 34.3 (1-47), 8.6 (0.5-21), 5.9 (1-29) in the spot each of Guangxi, 
Guangdong and Hainan, respectively; 0.42% (10/2370),0.83%(25/2995), 1.45%(43/2964), 
1.71%(32/1874) and 4.7 (I-IS), 5 (1-24), 5.3 (1-32), 3.9 (1-50.5) in 4 spots of Henan; 
0.56%(911 611) and 8.6 (1-31) in Shandong. Observations over five to seven years showed 
that the residual microfilaremia cases turned to negative gradually and no new infection 
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was found. The last blood survey showed a microfilaria rate of 0.21 % (4/1934) and 0.11% 
(2/1 867) in two locations in Guizhou; 0% (0/814), 0.47% (4/848) and 0.54% (41746) in 
Fujian; 0% (0/975), 0.23% (2/888), and 0.36%( 3/841) in Guangxi, Guangdong, and Hainan, 
respectively; 0% (0/2256),0% (0/2 179),0.09% (0/2 022), and 0.24% (411 684) in Henan, 
respectively; and 0.39% (6/1 538) in Shandong. Consequently, filariasis transmission had 
been interrupted. The results indicated that whether the vector was C. qu;nquefasciatus or 
C. pallens in a bancroftian filariasis area, when the microfilaria rate in the population was 
below 1.71 % and the average microfilaria density in 60 1-'1 blood was 3-10, filariasis 
transmission was below the critical level. 

One location in Wuxian county of Jiangsu province was selected as the area with mixed 
infection of two species. The microfilaria rate and density were 1.1 %( 13/1 151) and 11.1 
(1-34)/601-'1 before observation. Of these, 11 were W bancroft; and two were B. malay; 
cases. The last blood survey showed a microfilaria rate of 0.26% (3/1 169). 

In 1994, data from the collaborative studies were synthesized. Under the circumstances 
of a man-biting rate being 20-50 mosquitoes/person/night, with 40% of the population using 
properly mosquito-nets, and the microfilaria density being not more than 3-10 per 60 ul in 
majority of the residual microfilremia cases, a microfilaria rate of <= 1.71 % in human 
population in bancroftian filariasis area and <= 1.55% in brugian filariasis area was 
considered as below the transmission thresholds. The collaborative study in 1994 also 
revealed a microfilaria rate of2.31 % in one village in the brugian filariasis area, which was 
at a critical level of transmission. Although there was some cases seemed to be new infections, 
far more residual microfilaremia cases had converted to negative naturally. As to the period 
of persistence of microfilaremia after etiological treatment, the observation of 82 cases of 
B. malay; for 3-5 years revealed that the natural negative conversion rate in 3 years was 
86.8% (46/53), and 100% (29/29) in 4-5 years. Another observation in 151 cases of W 
bancroft; microfilaremia for 4-5 years indicated that the natural negative conversion rate 
was 87.4% (132/151); among them, 110 were followed up for 7 years, and the negative 
conversion rate was 99.1 % (109/119). The results showed that the period of persistence of 
microfilaremia of W. bancroft; was longer than that of B. malay;. 
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Control oj Lymphatic Fiwiasis 'IF China 

PART III: 

SURVEILLANCE 

1. Introduction 

In the history of filariasis control in China, surveillance has taken a long period of 
time. In the early 1980s, a pamphlet on "Filariasis control» suggested that surveillance was 
a measure for the final elimination of filariasis. However, there was no practical experience 
of surveillance for filariasis, either in China or abroad. Therefore, people might have had 
different opinions on the concept and implementation of surveillance and its relationship to 
elimination of filariasis. Along with the study ofthe transmission pattern at the post-control 
stage, especially the progress in research on the threshold of filariasis transmission, and the 
practical experience in filariasis surveillance gained in different parts of the country, a 
deeper understanding of filariasis surveillance was achieved. In 1985, NTSGF held a meeting 
in Nanning city of Guangxi autonomous region. It was the first discussion on filariasis 
surveillance and elimination. After the meeting, Li Xiaopeng et al (1986) published the 
article "Surveillance in areas after basic elimination of filariasis» explaining its 
characteristics, content and methodology. In 1986 and 1987, NTSGF held a meeting for 
further discussion on the subject to brain storm and strengthen the leadership in filariasis 
surveillance. The Department of Endemic Disease Control of the MOH formulated the 
"Technical strategies for surveillance in areas with basic elimination of filariasis" and sent 
it to the provinces in 1987 for comment. In 1988, the MOH issued the strategy document 
for implementation in different parts of the country. There were different views in the 
beginning on whether filariasis could be eliminated and the technical criteria fo~ the 
elimination. During 1990 - 1991, the MOH and NTSGF organized special discussions for 
experts and programme managers, and finally a consensus was reached: it is important to 
eliminate the pathogen for the eradication of a communicable disease. 

The elimination of filariasis does not necessarily include patients with clinical 
manifestations, but the important thing was that no transmission occurred when the 
microfilaremia cases were cured and turned negative. There is no animal reservoir host for 
W. bancrofti and periodic B. malayi in China. DEC treatment had a good effect and no 
resistance to DEC was found. Due to the unique biological characteristics of the filaria 
parasite, its transmission efficiency is relatively low. It was necessary to identify the weak 
points and sustain the filariasis control programme at the surveillance stage. The final 
elimination of filariasis in the whole country was possible, but the technical criteria for the 
elimination of filariasis had to be confirmed with a scientific foundation, technical feasibility 
for implementation, and continuity with the current technical scheme of surveillance. 
Inevitably reference was made to WHO's technical schemes for eradication/elimination of 
selected infectious diseases and parasitic diseases such as smallpox, poliomyelitis and 
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dracunculiasis medinensis. Based upon this idea, the Department of Health and Epidemic 
Prevention of MOH formulated two documents: "Criteria for filariasis elimination" and 
"Assessment of filariasis elimination (preliminary)". 

Theory and practice demonstrated that there were two factors influencing the interruption 
of filariasis transmission and elimination of filariasis. The first factor was that filariasis 
transmission efficiency was very low lind the residual low density of microfilaremia cases 
had no epidemiological significance. The second was that the microfilaria in residual 
infection sources would naturally disappear in a few years without treatment. The Chinese 
experience in the control of filariasis revealed that, when the programme reached an 
interruption of filariasis transmission (basic elimination) in an area, it was not necessary to 
carry out a blood survey in a population to find the infection sources. Elimination was 
possible through a systematic surveillance over a certain period of time. Filariasis 
surveillance was different from that of other diseases and did not require treatment for 
residual infection sources, such as in malaria post-control surveillance. Its transmission 
dynamics were also different from schistosomiasis. The aim of filariasis surveillance was 
to observe the transmission dynamics and provide a basis for its elimination. With that 
objective, the filariasis surveillance system gradually improved. 

2. The surveillance system 

The surveillance system of filariasis had three parts: longitudinal surveillance, cross
sectional surveillance and migratory population surveillance. The surveillance covers 
parasitology, entomology (mosquito vectors) and serology. The contents of the three parts 
of the system were different. 

2.1 Longitudinal surveillance 

Longitudinal surveillance was consecutive data collection in a given location. In 
principle, one location needed to be selected for surveillance in each filariasis-endemic 
prefecture/city. With a population of 1000-2000 in each selected location, the microfilaria 
rate in the population and microfilaria density in positive cases were relatively high before/ 
after intervention. The microfilaremia cases detected after control were included in the 
individual record cards, but not treated parasitologically. The purpose of the longitudinal 
surveillance was to observe the dynamics of transmission and establish the achievement of 
the criteria of elimination of filariasis in the prefecture/city. The stages of surveillance 
were as follows: 

(I) Parasitological surveillance: 

(a) Residual microfilaremia followed up by blood survey: Blood survey was carried 
out every year or every two years. At least six drops of blood were taken for two 
smears and the .slides had to be examined three times for a confirmed diagnosis. 
For cases still showing microfilaria-positive, it was necessary to continue the blood 
survey until all turned to negative. 
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(b) General blood survey in the population: All residents over one year of age in the 
selected location received a blood survey once a year until the microfilaria rate 
dropped to zero. New microfilaremia cases were recorded and followed up by 
blood survey, but no treatment was given. 

(1) Mosquito vector surveillance: 

Every one or two years, mosquitoes were collected in the location in the transmission 
seasons. Individual dissection was performed to examine the natural infection rate and the 
change of the infective stage larvae. 

(2) Serological surveillance: 

Serological surveillance was performed in the locations for longitudinal surveillance, 
and carried out in integration with a blood survey. 200-300 persons were selected as a fixed 
group, and an indirect fluorescent antibody test (lFAT) was used for detecting anti-filarial 
antibodies to observe the change in the antibody level in the population.apilla, sub end 2, 
end I papilla small 2 in dorsal 3 round tail end papiIIa, I in ventral 

2.2 Cross-sectional surveillance 

In each endemic county it was necessary to carry out cross-sectional surveillance that 
included parasitological surveiIIance. The administrative village was selected as a unit. 
Stratified cluster sampling was used to carry out the blood survey. The number of people 
surveyed was over 3% of the total popUlation in the endemic area. The objective was to 
observe the change in the microfilaria rate in the population in selected locations to provide 
• basis for assessing the progress of the filariasis control programme. If microfilaremia 
cases were found, they were given the standard course of treatment. 

2.3 Floating population surveillance 

This was done in areas where floating populations appeared frequently. For those coming 
from an endemic area and living in the local area for at least six months, a blood examination 
or serological test was done to accumulate data and evaluate the impact of floating popUlations 
on the filariasis control programme in different stages. If microfilaremia cases were found, 
they were given regular parasitological treatment. 

3. Organization and management 

The organization and management system for the surveillance period was the same as 
during the control period. At the national level, the main task of the MOH was to organize 
the institutions to collect and analyze the data from the whole country to learn the dynamics. 
The MOH organized academic scientific discussions, planned the technical strategy, and 
formulated and improved the programme. At the provincial level, the Department of HeaIth 
was responsible for management. The main task was to formulate concrete surveillance 
plans, organize implementation, and guide the surveillance work in the locations for 
longitudinal surveillance, according to government requirements and arrangements. At the 
county level, the responsibility was to monitor progress and quality control. 
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Stage 

Sausage larva 

Preinfective larva 

Infective larva 

Table 19. The Identification of five filarial larvae in the mosquitoes In China ILl Zhongxlng 1988) 

Characteristics Setaria equlna Setaria dlgitata Dirofilaria immitls W. bancro"t 

Parasitism place the Thoracic muscle Thoracic muscle Malpighian tubule Thoracic muscle 
length of tail 8.5-10.3 um 24.1-28.0 um 16.3-17.7 um 

short and thick length and 
slender 

Ratio of tail and body 4-6%-3.9% 11.8%-20.47% 8.32%-8.37% 
length (below 7%) (10%-20%) 

Body nucleus Do not reached Do not reached Do not reached Do not reached 
the top the top the top the top with strong 

reflex of light 

Parasitism place Thoracic muscle Thoracic muscle Malpighian tubule Thoracic muscle 
The tail shape Blunt round Cone shape Shuttle shape Sickle shape 

Paras~ism place Head, beak, eye, The same as left The same as left The same as left 
thorax, abdomen and 
other places 

Body length (1500-1820 um) (1616.7-2400 urn) (975-1040 urn) (936.0-1780 um) 

Tail papilla shape Distant tail end One larger One untransparent Hemisphere like tail 
6-9 um transparent end tail end papilla, sub end papilla, sub end 2, 

papilla. One pair like a pair small papilla end 1 papilla small 2 
human ear sub end usually only see 1 or in dorsal 
papilla distant tail end 2 anus two side more 
7um protruding 

Anus ratio 2.7 2.8 1.8 4.5 

B. ma/ayt 

Thoracic muscle 

I 

Two free nucleus 

Thoracic muscle 
Willow leaf shape 

The same as left 

~ 
j 

(1280-1720 um) 

~ r 
3 round tail end 
papilla, 1 in ventral 

s 

~ 

4.0 
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C-"/ oj LJl"'f'hllJic Fi_. In China 

Filariasis surveillance is a long-tenn and skilled task. It requires continued strengthening 
of the leadership, training of professional teams and financial support. At the grass-roots 
level it was important to assure quality and maintain all the original records, statistical 
tables, annual work plans and summary reports. 

4. Methods of surveillance 

4.1. Parasitological method 

The parasitological method employed regular blood survey, which was described in 
Part II. 

4.2. Entomological method 

(1) Catching mosquitoes - time, place and method: 

In the filariasis transmission season, households were selected to catch mosquitoes 
with light traps. Once every 10 to 15 days, mosquitoes were caught with an electric 
mosquito sucking apparatus or oral sucking tube in the morning. They were put in a 
labeled mosquito cage and taken to the laboratory. The species was identified and the 
mosquitoes were dissected. In areas where the mosquito vector density was high, a 
similar number of mosquitoes should be caught at selected households. 

(2) Mosquito vector dissection: 

The mosquitoes were dissected on the same day they were caugnt. If the number of 
mosquitoes was too large, the mosquitoes were kept in a refrigerator at 4-9°C until the 
next day. Ether or chlorofonn anesthesia was used and the species of each mosquito 
was identified. By using a dissecting needle on a slide, the wings and legs were moved; 
the head, thorax and abdomen were sep'arated and three drops of 0.6% saline solution 
were added. The thorax was placed in the center of the slide, tom into pieces, covered 
with cover slip, and the larvae were examined (microfilaria and I, II and 1Il stage filarial 
larvae). 

(3) Identification of filarial larvae in mosquito vector: 

Identification was more focused on the larvae of Dirofilaria immilis in the W bancrofti. 
transmitting vector, C. pal/ens in C. Quinque/asciatus, and the larvae of Dirococelium 
den triticum in the B. malayi- transmitting vector,A. sinensis. There were several studies 
on this subject (Wang Guanqun et al 1984, Zhang Xizhen et al 1984, Li Zhongxing 
1986). Table 19 shows the key points for identification of the larvae of filarial species 
in mosquitoes. 

4.3. Serological method 

Since the 1980s, there have been studies on the methods of serological diagnosis and 
some progress has been made. 
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Conl1'Ol of LymphaJic Filariasis In China 

4.3.1 Recommended methods: 

The serological test recommended is the indirect fluorescent antibody test (IFAT), and 
in some areas the indirect enzyme-linked immunoassay (ELISA) 

4.3.1.1 Indirect fluorescent antibody test (IF AT) 

(I) Preparation of antigen: 

(a) Adult worm section antigen: B. malayi adult worms were collected from the 
abdominal cavity of jirds, washed and covered with starch paste or embeded in 3-
5% methyl cellulose, cut into sections of 4-5 11m, sticked on a slide, and stored at-
200 e. 

(b) Microfilaria antigen: Microfilaria of B. malay; was collected from the abdominal 
cavity ofjirds, washed with PBS (or normal saline) and put in the freezer. The next 
day they were concentrated by centrifugation, fixed by an methanol and ethanol 
(2:3 ratio) mixed solution, washed with PBS, treated with ultrasound for 30 sec 
each time at intervals of30-60 sec until the length of microfilaria fragment became 
20-30 urn, and each drop of the suspension contained over 100 fragments. One 
drop of the suspension was put on a clean slide, dried at 500, kept the slides in 
refrigerator for 40 in a short period oftime. 

(2) Procedure and methods: 

Keep the frozen section of antigen at room temperature for 30 minutes; add 50 III serum 
or dried blood drop on filter paper diluted at I: 10-1 :20 with 0.01 mollL PH 7.8 PBS on 
the slide; put it into the wet box and keep it in a 370 incubator for 30-45 minutes; take it 
out and wash it with PBS 3 times, each for 3-5 minutes; add 0.02% Evans blue stain, 
diluted with PBS to make a suitable fluorescence antibody dilution; put it back into the 
incubator at 370 for 30-45 minutes; take it out, wash and dry it; add 20% buffered 
glycerine to seal the cover slip; and observe under a fluorescence microscope. For each 
batch of staining, controls should be established with normal serum, positive serum and 
PBS. 

(3) Reading the result: 

Under a fluorescence microscope, the slides were judged according to whether there 
was a bright green fluorescent reaction on the microfilaria surface and fragment end, 
inner edge of parietal muscle body, or external edge of the internal organs (uterus, gut) 
on the section, as positive or negative based on a comparison of the slide with control 
staining: "+" meaning bright green, "++" meaning clear bright green, and "+++" meaning 
very clear yellow green, and a negative "-" meaning no bright green fluorescence. 
Positive serum was diluted by the same method to identify the maximum antibody titer 
to determine the antibody level. 

(4) Experimental results and evaluation: 

(a) Sensitivity and specificity: Zheng Huijun (978) reported that, applying whole 
Microfilaria antigen IF AT to detect filariasis patients, the positive rate was 91.3 %, 
and normal healthy persons showed negative. Feng Zumei and Wang Yunzhang 
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( 1983) reported that, using B. malayi adult antigen IF AT to detect w: bancrofti and 
B. malayi microfilaremia cases and chronic filariasis, the positive rate was 92.8%, 
98.4% and 94.7% respectively, and the false positive rate in healthy persons was 
0.7%. Other studies all demonstrated that IFAT was highly sensitive and specific, 
and was stable and repeatable (Xing Jiqiong et ai, 1988; Liu Haiyun el ai, 1988), 
but the antibody titer was not related to microfilaria density. 

(b) Cross-reaction: Liu Haiyun el al (1988) and Shi Futian et al (1987) reported 3.5% 
and 25.0% cross-reactions with sera from patients infected by Cysticercus ce//ulosae, 
37.0% fibrile cases of vivax malaria showed positive. Liu Haiyun et al (1988) 
reported that 5.3-7.1% of cases with intestinal helminth infection were positive, 
and Li Yunhe et al (1988) found that 50 cases with ascaris infection and suspected 
schistosomiasis infection showed a negative reaction. Zheng Huijun el al (1990) 
examined 20 cases of intestinal helminth infection and 7 cases of teniasis in a non
epidemic area in Guizhou province and found all were negative, demonstrating that 
this would not affect the specificity as there was few cross reactions. 

(c) The results of examination for chronic filariasis: IFAT showed as high as 
94.7%-100.0% positive in Henan, 82.4% in Guizhou, but 54.3% for elephantiasis 
in Fujian. Zhang Disheng et al (1988) examined 375 cases of chronic lymphedema 
of limbs by using microfilaria fragment antigen, and 106 cases (28.26%) showed a 
positive reaction. It demonstrated that IFAT was of practical value for pathogenic 
diagnosis and classification of chronic lymphedema oflirnbs, and could be regarded 
as an effective supplementary diagnostic method. 

(d) Antibody change of microfilaremia cases after negative conversion through 
treatment: Zheng Huijun et al (1990) found that all the cases were positive to IFAT 
6 months after negative conversion through treatment, 85.7% of the cases were 
positive after 9 months, and 37.5% positive after 12 months. Liu Haiyun et al 
(1988) found that, 1 and 3 years after treatment, the positive rate was still as high as 
75.0% and 54.9%, declined to 21.7% and 17.4% respectively after 5 and 7 years, 
and further reduced to 5.7%, 6.3% and 1.5% respectively after 9, 10 and 15 years. 

(e) The change ofIFAT in the population after basic elimination of filariasis: Li Huiyang 
et al (1991) reported that, five years after basic elimination of filariasis, the positive 
rate was 2.37%, and after 6,7,8 and 9 years it was 2.59%, 1.52%,3.24% and 1.38%, 
respectively. Wang Yunzhang et al (1987) found that after 10 years the positive 
reaction was 5.2%. Gao Changlan et aJ (1990) reported positive reactions of 1 0.8%, 
5.10% and 3.67%, respectively after 8, 15, and 24 years. These reports demonstrated 
that, 5-15 years after basic elimination of filariasis, the positive antibody rates in 
the population had decreased steadily. 

4.3 .1.2 Indirect enzyme-linked immunoassay (ELISA) 

(1) Preparation of adult worm soluble antigen: 

Take lyophilized filarial adult powder (acetone defatted), add normal saline to prepare 
I % suspension, treat by ultrasound for 30 minutes, and immerse in 4 °cold for 3 days, 
then centrifuge at 10 000 rpm/min for 30 minutes. The supernatant is 1 % antigen 
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solution. Another way is to use the living adult worm of B. malayi, washed, de-tatted 
and dried with acetone, then add 0.01 % thiomersalate normal saline, triturate to make 
homogenate, freeze-thaw for 3 days (twice a day), immerse in 4° cold for 3-4 days, 
ultrasonicate and centrifuge at 7000 rpm for 30 minutes. The supernatant is a soluble 
antigen. 

(2) Procedure and methods: 

Coat micro-plates (96 wells) with 0.05 mollL, PH9.6 carbonate buffer solution diluted 
antigen; add 200-250111 antigen into each well; keep the plate in a 37° incubator for 2 
hours and at 4° overnight; discard the antigen solution and fill up the wells with 0.1 
mollL pH 7.4 PBS-Tween which contains 0.05% Tween-20; discard the washing solution 
and repeat 3 times; then throw off thoroughly the solution in the wells after the last 
washing. Then it is ready for use. When tested, add 200-250111 sera which has been 
diluted with 0.5% bovine albumin PBS-Tween solution to each well; put in a 37° 
incubator for 2 hours; wash again 3 times; add 200-250111 enzyme labeled conjugate 
which has been diluted to optimal concentration; incubate at 37° for 2 hours; wash 
again as above; add 200-250111 substrate into each well and keep it at 37° for 30 minutes; 
and, finally, add 501112 mollL H2S04 (or N.OH) to stop the enzyme reaction. Yellow 
brown color shows a positive reaction. The test results are determined by recording the 
optical density at 492 nm wave band using an ELISA reader. 

(3) Preparation of the substrate: 

HR.P label is used. The common substrate is the O-phenylene diamine (OPD) solution. 
Dissolve 10 mg OPD in 25 ml pH 5.0 lemonade acid buffer solution and add a suitable 
amount of 30% HPr Alkaline phosphatase conjugate, P-Nitrophenyl phosphate 
disodium dissolved in 10% diethanolamine. The buffer solution is prepared with 
diethanolamine 97 ml, add distilled water 800 ml, use I mollL HCL to adjust to pH 9.8, 
then add distilled water to 1000 ml. 

(4) Identification of positive reaction: 

Usually the average optical density of the serum plus a standard deviation of two 
(OD+2SD) is used as the threshold for a positive reaction. When the optical density 
value of the sample is equal to or over this value, it is regarded as a positive reaction. 
Or before the determination, it should be compared with standard positive and negative 
serum to define the threshold for the positive and negative reactions. 

(5) Results of experiments and evaluation: 

(a) Sensitivity and Specificity: Deng Shanshan (1987) applied B. malay; adult worm 
soluble antigen to detect W. bancrot; and B. malay; microfilaremia cases. The 
antibody positive rates were 92.7% and 83.3% respectively, and the false positive 
rate was 1.2%. Bai Liyi et al (1983) reported that the antibody positive rate of 
microfilaremia cases was 100% using B. malay; adult worm antigen, and the false 
positive rate in healthy persons was 8.2%. Gao Jintong et at (1981) reported that 
the antibody positive rate of microfilaremia cases was 100% using B. malay; adult 
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worm antigen, and the false positive rate in healthy persons was 8.2%, and that the 
serum antibody positive rate of the microfilaremia cases was 98.5% using the same 
antigen, with a false positive rate of6.7%. 

(b) Results of tests on chronic cases: Wang Yunzhang et al (1986) determined the chronic 
cases of bancroftian and brugian filariasis by using B. malay; adult worm soluble 
antigen. The serum antibody positive rate was 85.7% and 100%, respectively. Deng 
Shanshan et al (1990) found that the sent antibody positive rate of chronic cases 
was 78.6%-97%. However, when it was used for detecting chyluria cases of 
bancroftian filariasis, the positive rate was only 4.9%. 

(c) The change in antiboby level of microfilaremia cases after treatment: Zheng Huijun 
et al (1981) used ELISA to detect microfilaremia cases I year or 5 years after DEC 
treatment, and found that the antibody positive rate and average optical density 
(OD) were 35.7%, 0.38±0.05 and 31.3%,0.29+0.03 respectively. Seven years after 
treatment it began to decline, with 9.5% and 0.22±0.02, 1.8% and 0.19±0.01, and 
0% and 0.14±0.05, respectively, 7,8 and 9 years after treatment. Deng Shanshan el 

al (1986) reported that the serum antibody positive rate of microfilaremia cases 
was 30.5% and 16.5%, respectively, 5 and 10 years after treatment. Jiang Jing etal 
(1990) found that the ELISA serum antibody positive rate and average OD value of 
the original microfilaremia cases was 18.0% and 0.51±0.15, 18% and 0.54±0.25 
for original negative cases, and 5.4% and 0.39+0.09 for people from non-epidemic 
areas, respectively. The results indicated that the serum antibody level of 
microfilaremia cases after treatment detected by ELISA decreased slowly over a 
long period of time and it could not, therefore, be used to assess therapeutic efficacy. 

(d) Sero-epidemiological survey and change of ELISA serum antibody in the population 
after basic elimination of filariasis: Zheng Huijun (1981) reported that the 
corresponding rate of antibody positives detected by ELISA and microfilaria rate 
was 92.9%. The results of detection in areas with different endemic levels indicated 
that ·there was consistency between the serum antibody positive rate by ELISA and 
the microfilaria rate. 

(e) These results indicated that there was consistency between the serum antibody 
positive rate by ELISA and the microfilaria rate. Along with the interruption of 
filariasis transmission, the serum anti-filarial antibody in the population decreased 
year by year. Deng Shanshan et al (1992) reported that the microfilaria rates of B. 
malay; in a population ofMojiajiao village were 1.63%,0.81 %,0.54% and 0% in 
1983, 1984, 1986 and 1988, respectively. The ELISA positive rates in the population 
were 30.34%, 47.15%, 13.51% and 2.63%, respectively. The results of the four 
surveys showed that, in different age groups, the positive rate was the lowest in 
children under 10 years old. In three kinds of endemic areas, i.e. areas without 
treatment, with treatment but poorly sustained, and with treatment and well sustained, 
Wang Yunzhang et al (1986), using ELISA, detected serum antibody positive rates 
in the populationof94.1 %, 50.4% and 16.7%, respectively. Therefore, ELISA was 
able to reflect the trend in the antibody level in the population and the level of 
filariasis transmission and endemicity, and could be used for monitoring the control 

-----------------------------------------------------
142 

Control of LJ"f'Phalic Filariasis in China 

worm antigen, and the false positive rate in healthy persons was 8.2%, and that the 
serum antibody positive rate of the microfilaremia cases was 98.5% using the same 
antigen, with a false positive rate of6.7%. 

(b) Results of tests on chronic cases: Wang Yunzhang et al (1986) determined the chronic 
cases of bancroftian and brugian filariasis by using B. malay; adult worm soluble 
antigen. The serum antibody positive rate was 85.7% and 100%, respectively. Deng 
Shanshan et al (1990) found that the sent antibody positive rate of chronic cases 
was 78.6%-97%. However, when it was used for detecting chyluria cases of 
bancroftian filariasis, the positive rate was only 4.9%. 

(c) The change in antiboby level of microfilaremia cases after treatment: Zheng Huijun 
et al (1981) used ELISA to detect microfilaremia cases I year or 5 years after DEC 
treatment, and found that the antibody positive rate and average optical density 
(OD) were 35.7%, 0.38±0.05 and 31.3%,0.29+0.03 respectively. Seven years after 
treatment it began to decline, with 9.5% and 0.22±0.02, 1.8% and 0.19±0.01, and 
0% and 0.14±0.05, respectively, 7,8 and 9 years after treatment. Deng Shanshan el 

al (1986) reported that the serum antibody positive rate of microfilaremia cases 
was 30.5% and 16.5%, respectively, 5 and 10 years after treatment. Jiang Jing etal 
(1990) found that the ELISA serum antibody positive rate and average OD value of 
the original microfilaremia cases was 18.0% and 0.51±0.15, 18% and 0.54±0.25 
for original negative cases, and 5.4% and 0.39+0.09 for people from non-epidemic 
areas, respectively. The results indicated that the serum antibody level of 
microfilaremia cases after treatment detected by ELISA decreased slowly over a 
long period of time and it could not, therefore, be used to assess therapeutic efficacy. 

(d) Sero-epidemiological survey and change of ELISA serum antibody in the population 
after basic elimination of filariasis: Zheng Huijun (1981) reported that the 
corresponding rate of antibody positives detected by ELISA and microfilaria rate 
was 92.9%. The results of detection in areas with different endemic levels indicated 
that ·there was consistency between the serum antibody positive rate by ELISA and 
the microfilaria rate. 

(e) These results indicated that there was consistency between the serum antibody 
positive rate by ELISA and the microfilaria rate. Along with the interruption of 
filariasis transmission, the serum anti-filarial antibody in the population decreased 
year by year. Deng Shanshan et al (1992) reported that the microfilaria rates of B. 
malay; in a population ofMojiajiao village were 1.63%,0.81 %,0.54% and 0% in 
1983, 1984, 1986 and 1988, respectively. The ELISA positive rates in the population 
were 30.34%, 47.15%, 13.51% and 2.63%, respectively. The results of the four 
surveys showed that, in different age groups, the positive rate was the lowest in 
children under 10 years old. In three kinds of endemic areas, i.e. areas without 
treatment, with treatment but poorly sustained, and with treatment and well sustained, 
Wang Yunzhang et al (1986), using ELISA, detected serum antibody positive rates 
in the populationof94.1 %, 50.4% and 16.7%, respectively. Therefore, ELISA was 
able to reflect the trend in the antibody level in the population and the level of 
filariasis transmission and endemicity, and could be used for monitoring the control 

-----------------------------------------------------



Control oj Lymphatic FI/oriasis i" China 

filariasis transmission and endemicity, and could be used for monitoring the control 
effect and for post-control surveillance. However, the ELISA technique and the 
antigen preparation need to be standardized. 

4.3.2 Study on the serological diagnostic techniques 

4.3 .2.1 Study on antigen: 

The antigen used for serological diagnostic techniques (immunological labeled 
technology) offilariasis in China includes soluble antigen and solid antigen. Deng Shanshan 
et al (1990) applied soluble antigen of the adult B. malayi (containing protein 0.52mg/ml), 
antigen of B. malayi microfilariae (containing protein 0.843mg/ml) and soluble antigen 
(containing protein 1.24mg/ml) of adult Dirofilaria immitis to detect brugian and bancroftian 
microfilaremia cases. The results revealed that the soluble antigen of adult B. malayi was 
better, with a sensitivity of83.3%- 92.6% and specificity of98.8%. However, Zheng Huijun 
et al (1990) used the soluble antigen (containing protein 3.67 mg/ml) of adult Dirofilaria 
immitis to detect microfilaremia cases, and found that it was more sensitive, but showed 
cross-reaction with nematode infection, and the specificity was not good. Different kinds 
of solid antigens were used to detect filariasis: 

(a) Whole microfilaria solid antigen with materials collected from patients or from the 
abdominal cavity of experimentally infected jirds. Zheng Huijun et al (1986) put 
the papainized human microfilaria on the slide, dried and fixed it with acetone to 
make the whole solid antigen, used the IFATto examine 217 cases of filariasis, and 
found that 202 cases (91.3%) were positive, and samples from 41 healthy persons 
without parasitic infection all showed a negative reaction. Shi Futian et al (1987) 
used microfilaria of B. malayi collected from the abdominal cavity of jirds and 
papainized. The sensitivity oflFATto sera of filariasis patients was 92.5% and the 
cross reaction was 3.8%. Deng Shanshan et af (I 990) compared the papainized 
and non-papainized microfilaria solid antigen, and found that the papainized antigen 
could increase the reactivity of the antigen. 

(b) Microfilaria fragment solid antigen: Ji Shirung et al (1988) used the ultrasonicated 
microfilaria fragment antigen of B. malayi as an antigen for IF AT to detect filariasis. 
The sensitivity and specificity were 86.6% and 98.4%. Chen Leyi et al (1987) used 
the ground microfilaria fragment antigen and IFAT to examine the sera of B. malayi 
patients and received good results. 

(c) Solid antigen of adult section: Feng Zumei et al (1983) used the frozen sectional 
antigen of adult B. malayi for IFAT to diagnose filariasis. For antigen preparation, 
a living female adult B. malayi was collected and washed with normal saline, one 
droplet of starch paste was dropped on the cold plate of the biological semiconductor 
frozen section machine. The worm was put on it and cut it into 4 J.lm ~~ctions, and 
the sections were put on a clean slide and fixed with acetone for 10 minutes and 
preserved in a refrigerator at 4° until used. The coincidence rate ofIFAT and blood 
survey was over 90%. The false positive rate of the healthy middle-school students 
was 0.66%. Ren Xiangqiong et al (1988) used adult Setaria cervi and Brugia 
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malay; to make frozen sections, and used IFAT to test 15 bancroftian microfilaremia 
sera samples and 17 normal sera samples. The former all showed positive reactions 
and the 'latter all negative. This method is simple and fast, needing less than an 
hour to finish. The worm material does not need physical or chemical treatment, 
and its antigenicity is well preserved. As the B. malay; animal model has been 
established in China, it is easy to collect antigen at a low cost, as it is so widely 
applied for serological survey for filariasis in the country. 

(d) Flariasis protein component antigen: In general, filarial antigen from humans is 
better than the antigen from animals. Since different species and different stages of 
filaria have a common antigen, animal filarial antigen, purified with appropriate 
methods, could increase the detection efficacy. Liu Yubing et al (1987, personal 
communication) used polyacrylamice gel eletrophoresis (SDS-PAGE) to analyze 
microfilaria and adult B. malay; antigen. At least 45 protein bands were found. 
Among them 14 bands was the same, including 6 gluco-Iipid protein, 1 glycoprotein 
(25KD), 4 lipoprotein and 3 protein. Xu Lizhou et al (1988) applied 5%-20% 
gradient gel SDS-PAGE analysis and immunoenzyme assay, and found 27 bands in 
adult B. malayi (female) antigen (WM), 32 bands in Dirococelium dentriticum female 
antigen (SD), and 34 bands in Setaria cervi (male) antigen (SL). The 3 species of 
filaria had IS common protein bands. Filariasis patients' serum antiboby was 
combined with MW, SD, SL female and SL male antigen, then tested with enzyme
linked immunoassay double antibodies methods or immunoenzyme assay A protein. 
The results showed 4,7,4 and 6 special protein bands located in 14.5-44.3 KD. By 
using cross immunoeletrophoresis, Li Yonglong et al (1988) demonstrated that adult 
B. malayi and adult Onchocerca volvulus antigen share one common component 
and showed that the common antigen component was 43 KD through SDS-PAGE 
and ELIB analysis. Pang Zhi and Li Yunhe (1989, personal communication) applied 
5%-20% gradient gel SDS-PAGE to isolate B. malayi and Dirococelium dentriticum 
soluble antigens and revealed 32 and 42 protein bands respectively. The molecular 
weight (MW) of the proteins of B. malayi was 14-154 KD with 5 main bands, MW 
IS-58 KD; and the MW of the protein of Dirococelium dentriticum was 13-217.5 
KD with 10 main bands, MW 16.5-93 KD. These reports revealed the possibility 
that antigens from other species of filaria could replace the common filaria antigen. 
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(e) Excretory-Secretory antigen (ES): Along with the development of the in vitro culture 
technique for parasites, parasites cultivated in serum-free culture medium can help 
get ES through concentration and dialysis from the culture medium, and it is easier 
to get the protein band than with adult antigen. Zheng Huijun et al (1987) collected 
3000 microfilariae of B. malay; Iml or 10 pairs of adult worm; and placed them in 
the modified RPMI-1640 medium supplemented with glucose 2 gIL, sodium acetone 
0.11 gIL, 100 mg/ml penicillin and streptomycin 100 mg/ml; and added 20% bovine 
serum, cultivated at pH 7.2,3 7°C in the incubator. The medium was collected once 
every 48 hours 3 times, evenly mixed and filtered through 0.45 um. Analysis 
indicated that the protein content ofMfES antigen was 3.6 mg/ml, and that of the 
adult ES antigen was 12 mg/mt. By using these two antigens for ELISA, the positive 
rate of microfilaremia cases of W. bancrofti was 93.02% and 95.35%, respectively. 
The result demonstrated that the two species of human filaria have common ES 
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antigen, and no cross-reaction was found with healthy persons in non-endemic areas 
or persons infected with intestinal nematodes. 

4.3.2.2. Study on antibody detection: 

(I) Immunoenzyme staining test (lEST): 

The frozen section of microfilaria and adult filaria was placed on a clean slide, fixed in 
acetone and used as an antigen. The basic principle was similar to that of ELISA, 
however, after substrate reaction it is not necessary to add a termination reagent but 
only to wash the slide. Observation was done directly under the microscope. 

(a) Operational procedures: Add the diluted sample serum on the antigen slide, put it 
in a moisture box in a 370 incubator for 30-45 minutes, wash the slide with PBS
Tween solution 3 times (each time for 5 minutes), dry, drop the diluted Goat anti
human IgG peroxidase conjugate on the slide and keep it in a 370 incubator for 30 
minutes, wash and dry, finally add a fresh substrate (3,3 diaminphenzidine) droplet 
on the antigen slide, put in a moisture box at room temperature for 30 minutes, 
wash again and examine under a microscope. 

(b) Identification of the results: Negative - colorless and transparent worm section on 
the slide; positive - yellow brown color on the microfilaria excretory pore, anal 
pore and body surface, or color on the inner edge of the body wall, outer edge ofthe 
viscera, uterus and gut of the section of adult worm. 

Yuan Xingzheng et al (1982) used microfilaria solid antigen for lEST, with a positive 
reaction rate in microfilaremia cases of 91.1 %. The false positive rate in healthy persons 
was 4.0%, and there was no cross reaction with schistosomiasis, paragonimiasis and 
ascariasis, but a 10% (1/10) cross-reaction to the sera with hookworm infection. Deng 
Shanshan et al (1990) used microfilaria solid antigen for lEST to examine the sera of 43 
microfilaremia cases of W. bancroft; and 5 cases of elephantiasis. All were positive, with 
healthy persons showing a 1.8% false positive reaction rate. The results demonstrated that 
microfilaria treated with papain could intensity the antigen reaction. Li Yunhe et al (1988) 
used the frozen section antigen of adult B. malayi and adult Seteria cervi for lEST to diagnose 
patients of B. malay;, with positive and false positive rates in healthy persons of94.9% and 
2.7%, respectively; and to diagnose patients of W. bancrofti using the two antigens, with an 
overall positive rate of94.3%, and false positive rates of 0% and 2.9%, respectively. Wang 
Yunzhang et al (1987) used the indirect immunoenzyme test (IIET) to detect microfilaremia 
cases. The positive rate was 81.3%, and 3 of the 5 chronic cases without microfilaria 
showed positive reactions. All II healthy persons from non-endemic areas showed negative 
reactions. 

lEST has good sensitivity and specificity, is simple and fast to perform, and the results 
can be determined under a microscope. It does not need special apparatus, the specimen 
can be stored for easy fe-examination, and it is of practical value in field applications. 
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(I) Dot-enzyme-linked immunosorbent assay (Dot-ELISA): 

The principle is that the antigen absorbed on the nitrocellulose paper (NC) can combine 
with the specific antibody in the sample serum and form an antigen-antibody complex, and 
will be conjugated as an enzyme complex when added to an enzyme-labeled antibody protein. 
When it is treated with a relative substrate, through catalysis of the enzyme, yellow brown 
spots will appear on the colorless substrate (if the substrate is 3,3 diaminobenzidine, DAB), 
which is determined as a positive reaction. This method is still in the experimental stage 
and the procedure has not been standardized. Yuan Yizhen et al (1992) reported preliminary 
results using adult B. malayi soluble antigen for Dot-ELISA to detect microfilaremia of B. 
malayi and W Bancrofti. The positive rates were 96.8% and 85.7%, respectively, the false 
positive rate in healthy persons from non-endemic areas was 4.0%-5.1 %, and there were 
some cross reactions with the sera of persons infected with hookworm and ascaris. Huo 
Xixiang et al (1991) compared the three methods, Dot-ELISA, IFAT and ELASA in an 
endemic area with a 0.7% microfilaria rate of B. malayi. The positive rates were 33.6%, 
28.0% and 24.4%, respectively, the highest being the Dot-ELISA. 

(2) Study on the detection of antigen: 

Zheng Huijun et al (1987) used the rabbit anti-microfilaria antibody and anti-microfilaria 
ES antigen of W bancrofti (ES34) or anti L3 of B. malayi antigen (HCII), monoclonal 
antibody (McAb) for a sandwich ELISA to detect the circulating antigen of human filariasis. 
The positive rates of microfilaremia cases were 94.5% and 89.0%, and McAb ES34 correlated 
well with microfilaria density and antigen titer. Antigen was also detected in the urine of 
some microfilaremia cases. In chronic filariasis patients, the positive rates were 57.4% and 
61.1 %, respectively, and sera collected from healthy persons in non-endemic areas of 
Guiyang, China, and the U.S.A. showed positive rates of 0% - 4.1 % and 2.8% - 4.1 %. All 
30 serum samples from cases infected with intestinal nematodes showed a negative reaction. 
It was considered that the presence of the filarial circulating antigen in the sera seemed 
relevant to active infection. Wu Feng et al (1992) used the McAb latex agglutination test 
(LA) to detect the circulating antigen in the sera of microfilaremia cases of W bancrofti. 
The positive rate was 91.6%, and the false positive rate in healthy persons was 11.1 %, with 
no cross-reaction with cysticercosis cellulose and intestinal parasitic infections. The test 
was simple and rapid to perform, and the sensitivity and specificity were relatively high. 
Sun Li et al (1991) used rabbit anti-Setaria cervi antibody for sandwich ELISA to detect 34 
cases of microfilaremia of B. malayi and 46 cases of W bancrofti. The circulating antigen 
positive rates were 76.5% and 71.7%, respectively, cross reaction rates with the sera of 
clonorchiasis and cerebral cysticercosis were 22.2%(2/9) and 11.1% (1/9), respectively. 
The study of the application of circulating antigen in the diagnosis of filariasis is still in the 
experimental stage. 
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positive rates were 76.5% and 71.7%, respectively, cross reaction rates with the sera of 
clonorchiasis and cerebral cysticercosis were 22.2%(2/9) and 11.1% (1/9), respectively. 
The study of the application of circulating antigen in the diagnosis of filariasis is still in the 
experimental stage. 
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Table 20. Results of blood survey in longitudinal surveillance in the population of different provinces after basic elimination of filariasis over years. 

ProvInce/Autonomous Microfilarial rata %) 

Region/Municipality Ve.rl V.ar2 Vear3 V.ar4 Ve.rS Ve.rS Vear7 V.ar8 YearS Vearl0 Vea,ll 

Shandong 0.17 0.13 0.15 - 0.05 - 0.03 0.03 - 0 -
(24/1.3777) (15111786) (17/11S79) (8118579) (4/12854) (217294) (0/12317) 

Guizhou 0.63 0.32 0.18 0.44 - 0.04 0.03 0 - - -
(2313633) (1213776) (613796) (12/2713) - (317642) (218578) (0/1230) 

Shanghai - 0 0 
(0/1280) (0/1125) - - - - -

Guangxi 0.004 0 0 0 0 0 0 0 -
(1127507) (0/34000) (0/49501) (0/33335) (0/33703) (0120923) (0/10949) (0/8372) -

Sichuan 0.02 0.01 - - 0 - 0 -
(2111351) (1/10835) (0/11317) (012631) 

Hunan 0.03 - 0 0.12 0.06 0 - -
(1/4025) (0/1132) (211615) (213116) (0I1529) - -

Henan 0.28 0.39 - 0.61 0.23 
(53118788) (45/11394) (18/2975) (13/5614) 

Guangdong 0.19 - 0.14 - 0.05 -
(36/18596) (23116191) (9/16796) -

Hainsn 0.36 0 0.1 - 0.21 
(31841) (011391) (1/965) (311459) 

Hubel 0 0.05 0 0 0 -
(0/4267) (111531) (0/2132) (0/2216) (0/8895) 

Fujian 0.28 - 0.09 - 0.013 -
(34/11954) (10/11183) (1n448) 

Zhejiang 0 0 0 - -
(0/5429) (0/5828) (0/4600) 

Jiangsu 0.07 0.08 0 0.03 
(9/13512) (9/11981) (0/5317) (113649) 

Jiangxi 0.92 0.77 0.31 0.12 
(1711857) (811038) (5/1617) (211687) 

Anhui Systematic surveillance started in 1995 

Total 0.15 0.06 0.09 0.04 0.04 0.04 0.03 0.01 0 

• -' No blood survey. ( ) No. of Mf positive/No. of blood examined 
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s. Results of surveillance 

Since 1984, 15 filariasis-endemic provinces/autonomous regions/municipalities have 
entered from the control period into the surveillance period. Until 1994, the longest duration 
of systematic surveillance was 11 years in Shandong province, and over five years of 
surveillance in the other eleven provinces. The results of the surveillance are described 
below. 

5.1. Results of longitudinal surveillance 

5.1.1. Parasitological surveillance: 

The purpose of the first year of surveillance was to establish baseline data. Eighty-two 
spots were established in the country for the surveillance. The first year survey in each 
endemic province, autonomous region and municipality was used as the baseline of the 
surveillance, which involved a blood examination of 135 517 persons with 203 microfilaremia 
cases. In average, 1 653 persons were examined in each spot with a mean microfilaria rate· 
of 0.15% (0%-0.92%). In some locations no microfilaremia cases were found (Table 20). 
In the first year of surveillance in Shandong and another 5 provinces/autonomous regions/ 
municipalities, a total of 51 microfilaremia cases were found, with an microfilaria rate of 
0.08%( 511615 73); while in the 8th year of surveillance, 2 microfilaremia cases were found, 
another 49 cases turned negative, and the microfilaria rate was 0.0 I % (2/17527), a reduction 
of87.5% compared with the I st year, and no new infection was found. In another 8 provinces 
with a relatively shorter period of surveillance, the number of residual microfilaremia cases 
and the microfilaria rate in the population also decreased year by year (Table 20). The 
above results demonstrated that the length of existence of microfilaremia in the majority of 
the residual microfilaremia cases was within 8 years. 

5.1.2. Mosquito vector surveillance: 

In the first year of surveillance, 228 464 mosquito vectors were dissected and 201 
filarial larvae positive mosquitoes were found. Among them, only 17 mosquitoes were 
found with infective larvae and the positive rate was 0.09%. As the length ofthe long of the 
surveillance period has increased, the positive rate of mosquito vectors with filarial larvae 
has decreased gradually (It has increased in a few provinces due to the increase in the 
number of surveillance locations [Table 21 D. In the first year of surveillance in Shandong 
and another 5 provinces/autonomous regions/municipalities, the infection rate of mosquito 
vectors with filaria larvae was 0.12% (137/1\4 161), and mosquitoes with infective larvae 
were found; while in the 8th year of surveillance, the infection rate of mosquitoes with 
filarial larvae decreased to 0.007% (3/40 003), a reduction of 82.9% compared with the 
first year, and no infective larva was found. The result was consistent with the parasitological 
surveillance. 

148 

CDIIIToI oj Lymphatic Fikrkuil ;n CJrina 

s. Results of surveillance 

Since 1984, 15 filariasis-endemic provinces/autonomous regions/municipalities have 
entered from the control period into the surveillance period. Until 1994, the longest duration 
of systematic surveillance was 11 years in Shandong province, and over five years of 
surveillance in the other eleven provinces. The results of the surveillance are described 
below. 

5.1. Results of longitudinal surveillance 

5.1.1. Parasitological surveillance: 

The purpose of the first year of surveillance was to establish baseline data. Eighty-two 
spots were established in the country for the surveillance. The first year survey in each 
endemic province, autonomous region and municipality was used as the baseline of the 
surveillance, which involved a blood examination of 135 517 persons with 203 microfilaremia 
cases. In average, 1 653 persons were examined in each spot with a mean microfilaria rate· 
of 0.15% (0%-0.92%). In some locations no microfilaremia cases were found (Table 20). 
In the first year of surveillance in Shandong and another 5 provinces/autonomous regions/ 
municipalities, a total of 51 microfilaremia cases were found, with an microfilaria rate of 
0.08%( 511615 73); while in the 8th year of surveillance, 2 microfilaremia cases were found, 
another 49 cases turned negative, and the microfilaria rate was 0.0 I % (2/17527), a reduction 
of87.5% compared with the I st year, and no new infection was found. In another 8 provinces 
with a relatively shorter period of surveillance, the number of residual microfilaremia cases 
and the microfilaria rate in the population also decreased year by year (Table 20). The 
above results demonstrated that the length of existence of microfilaremia in the majority of 
the residual microfilaremia cases was within 8 years. 

5.1.2. Mosquito vector surveillance: 

In the first year of surveillance, 228 464 mosquito vectors were dissected and 201 
filarial larvae positive mosquitoes were found. Among them, only 17 mosquitoes were 
found with infective larvae and the positive rate was 0.09%. As the length ofthe long of the 
surveillance period has increased, the positive rate of mosquito vectors with filarial larvae 
has decreased gradually (It has increased in a few provinces due to the increase in the 
number of surveillance locations [Table 21 D. In the first year of surveillance in Shandong 
and another 5 provinces/autonomous regions/municipalities, the infection rate of mosquito 
vectors with filaria larvae was 0.12% (137/1\4 161), and mosquitoes with infective larvae 
were found; while in the 8th year of surveillance, the infection rate of mosquitoes with 
filarial larvae decreased to 0.007% (3/40 003), a reduction of 82.9% compared with the 
first year, and no infective larva was found. The result was consistent with the parasitological 
surveillance. 

148 



..... 
-I>.. 
'0 

Table 21. Results on longitudinal surveillance of mosquito vectors in different provinces altar basic elimination of filariasis 

P~n~Autonon>ous Infactlon _ f'll.\ 

RsglonIMunlclpallty Vear1 Vear2 Vear3 Vear4 V.ar5 Y.ar6 Vur7 V.ara Vear' Year 10 

Shandong 0.13' 0.05' 0.01· 0.01 0 0 0 0.02 0 a 
(109/83158) (3BnI170) (5188685) (2127982) (0116909) (0121128) (0126181) (3/19377) (0/10751) (0118103) 

I Guizhou 1.03' 1.05" 0.56 0.2 0 0 0 0 0 . 
i 

(2612524) (7717307) (35/6303)' (30/15048) (0/6688) (0/6328) (0/6386) (0/4892) 

Shanghai . . 0 . · . . 
(012851) 

Guangxi 0 0 0 0 0 0 0 0 
(0/15741) (0127269) (0/56344) (0/85169) (0/61251) (0/49849) (0126334) (0/12984) 

Sichuan 0.02' 0 0 0 0 0 0 0 
(2111592) (018803) (0/15197) (0113324) (0/14301) (0/13494) (012305) (012750) 

Hunan 0 . . 2.44· 0.35' 0.60 . . 
(0/1146) (7413035) (23/6514) (31/5136)" 

Henan 0.05' 0.03' 0.05' 0.08- 0.02 0.03 0.004 
(16/35082) (24179823) (26/49354) (24/31779) (3118664) (5/17047) (1127040) 

Guangdong 0.11· 0.03· 0.03- 0 0.01 · 
(18116855) (6/19817) (5/18562) (0120785) (2117797) 

Hainan 0.09* 0 0 0.27 0 0.17 0.73 
(212164) (012139) (01033) (311125) (011025) (211180) (11/1517) 

Hubei 0.01' 0.01 0 0.01 0 · 
(2116299) (2114322) (0/4650) (1/12748) (0/3909) 

Fujian 0.01' 0.01' a 0.01' a a 
(1/12213) (1/11878) (0/12526) (1111068) (0/10694) (0/10322) 

Zhejiang 0.17 a a . 0 
(1216948) (011012) (011188) (011682) 

Jlangsu 0.005 0.09' 0.06 0.02 0 
(13/24190) (20/21850) (17117460) (5/21020) (0/353) 

Jiangxi 0 0 4.5 0 
(0/5521) (0/591) (1/22) (0/423) 

Tolal 0.088' 0.061' 0.032' 0.057' 0.018' 0.029' 0.013 0.007 a 0 
(2011228464) (1681275791) (89/281308) (140/246357) (281159787) (381131484) (12189763) (3140003) (0/10751) (0118103) 

-- -- --

"." No dissection was made. () No. po_Hive mos. Containing LjNo mos dissected •• Mos. Containing L, 
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5.1.3. Serological surveillance: 

The study of the Guizhou Institute of Parasitic Diseases in the basic elimination areas 
in the population indicated that, using IFAT, the antibody positive rate was 23.47% (127/ 
541) in the first year, 9.73% (99/1018) in the third year and 5.77% (7111231) by the ninth 
year. Table 22 shows the results in 1993- 1994 in 10 provinces/cities. At this time, the 
antibody level in the population of endemic areas was similar to that of healthy persons in 
non-endemic areas. 

Table 22. Results of serological surveillance by IFAT in 10 provinces in 1993-1994 

1993 1994 
Province/autonomous No. of No. of Positive No. of No. of Positive 
region/municipality persons antibody rate (%) persons antibody rate (%) 

examined positive examined positive 

Shandong 654 18 2.75 

Guizhou 1230 71 5.77 

Shanghai 6030 50 0.83 

Guangxi 6137 130 2.11 

Hunan 475 21 4.42 

Henan 1266 62 4.90 

Guangdong 2506 68 2.71 

Hainan 675 39 5.78 

Fujian 4581 125 2.73 

Jiangsu 1061 108 10.18 

5.2. Results of cross-sectional surveillance 

5.2.1. Parasitological cross-sectional surveillance in different provinces: 

Up until 1994, parasitological cross-sectional surveiIIance was carried out through blood 
surveys for 8 897 145 persons in 14 endemic provinces (autonomous regions/municipalities), 
and 2825 microfilaremis cases were found. In the first year, 1287 microfilaremia cases 
were detected, with a microfilaria rate of 0.08% (128711 554492) (Table 23). The number 
of cases found in the first year accounted for 45.56% (1287/2 825) of the total cases found 
during the surveillance years. In the seventh year, there were three positive cases and the 
microfilaria rate was 0.01%. From the eighth to eleventh years, 278 996 persons received 
blood examinations, with no microfilaremia cases found. 
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Table 23. Results of the blood survey In the cross-sectional surveillance in different provinces over years after basic elimination of filariasis 

ProvirmAutonomcus Miomfilarial rate %) 
RegionlMunicipalily Year 1 Year 2 Year 3 Year 4 YearS Year 6 Year 7 YearS Year 9 Year 10 Year 11 

Shandong 0.06 0.04 0.02 0 0 0 0 0 - 0 
(60/95634) (521135220) (24/124680) (0142136) (0/16612) (0/6346) (0/32448) (0/2229) (0/41399) 

Guizhou 0.15 0.04 0.02 0.01 0.03 0.004 0 0 0 0 
(121179000) (841198500) (20/107900) (13/94368) (14/43367) (1125969) (0/24340) (0/25652) (017170) (0/3377) 

Shanghai - 0.004 0 0 0 - - -
(1/22925) (0/200743) (0/2706) (0/109) 

Guangxi 0 0 0 0 0.0006 0 0 0 0 
(0/95616) (0/209000) (0/168160) (0/177116) (1/167054) (0/148896) (0/112334) (0/52320) (0/55980) 

Sichuan 0.003 0.003 0 0 0 0 0 0 
(1/37425) (3/90188) (0/47655) (0/27964) (0/48278) (0/34775) (0/22501) (0/8013) 

Hunan 0.004 0.003 0 0.002 0.001 0 0 0 
(1124245) (1/37438) (0170189) (1159647) (1/98614) (0174447) (0/99434) (0/82856) 

Henan 0.007 0.002 0.004 0 0 - 0 
(14/207397) (21105545) (10/274549) (0113349) (0114897) (0/21990) 

Guangdong 0.32 0.11 0.09 0.1 0.12 0.1 0.01 
(6581206813) (158/148094) (1321151348) (70167433) (61151986) (57/55111) (3/29199) 

Hainan 0.23 0.06 0.03 0.02 0.008 0 0 
(10/4365) (35/58439) (15/48804) (5129959) (2126260) (0/22256) (0/20327) 

Hubei 0.02 0.02 0.007 0.005 0.004 0.002 
(31/146626) (37/162377) (16/214397) (11/193036) (71172440) (3/165169) 

Fujian 0.09 0.04 0.01 0.02 0.02 0.02 
(218/269279) (181/313028) (131/328520) (571169733) (37/177885) (25/144808) 

Zhejiang 0.003 0.018 0.016 0.01 0 
(3/43392) (11/61551) (4125541) (1/8519) (0/8351) 

Jiang.u 0.04 0.02 0.02 0.02 0.006 
(821215004) (32154723) (55/288513) (44/245349) (11/162350) 

Jiangxi 0.11 0.07 0.06 0.08 
(88/79696) (53177637) (25/38816) (31/38399) 

Total 0.08 0.04 0.02 0.02 0.01 0.01 0.01 0 0 0 0 
(1287/1554492) (650/1775575) (43212089815) (23311169714) (134/988203) (88/677777) (31362573) (01171070) (0163150) (013377)0 (0141399) 

• _. Wrthoul blood survey. () No. MI po.Hive/No. of blood survey. 
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Table 23. Results of the blood survey In the cross-sectional surveillance in different provinces over years after basic elimination of filariasis 

ProvirmAutonomcus Microfilarial rate '!o) 

RegionlMunicipalily Year 1 Year 2 Year 3 Year 4 YearS Year 6 Year 7 YearS Year 9 Year 10 Year 11 
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Shanghai - 0.004 0 0 0 - - -
(1/22925) (0/200743) (0/2706) (0/109) 
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• _. Wrthoul blood survey. () No. MI po.Hive/No. of blood survey. 
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5.2.2. Parasitological cross-sectional surveillance in variOUS provinces in 1994: 

Cross-sectional parasitological surveillance covered 994 villages in 273 counties/cities. 
A blood survey of 782 218 persons in the different provinces was carried out in 1994. 
There were 70 positive cases and the microfilaria rate was 0.01 %. Thirty villages (3.2% of 
the total) had microfilaria-positive cases. The villages with microfilaria-positive cases were 
distributed in several provinces which had reached the criteria for basic elimination of 
filariasis since 1987, with less than 7 years' surveillance (Table 24). 

5.3. Surveillance of the floating population 

The surveillance ofthe moving, or floating population started after the MOH assessment 
and inspection team confirmed the achievement of basic elimination of filariasis in the 
provinces. From 1985 to 1994, surveillance was carried out in 12 provinces/autonomous 
regions. The total number of persons tested was 179 031, with 124 microfilaria-positive 
cases. Among them, 90.32% (112/28 968) were detected from blood surveys during 1985-
1989. From 1990 to 1994, only 12 microfilaremia cases were found from 150063 examinees. 
The results indicated that, since almost all filariasis-endemic counties/cities had reached 
the basic elimination of filariasis, the number of microfilaria-positive cases was very low in 
the floating population. 

6. Criteria and certification of filariasis elimination 

In the 82 locations under longitudinal surveillance, 203 residual microfilaremia cases, 
detected from 130 000 persons,' were followed up for several years through blood 
examinations and parasitological cross-sectional surveillance. In the general blood survey 
of more than 8.89 million persons in the whole country, the results indicated that residual 
microfilaremia cases could exist for seven to eight years. The microfilaria rate in the 
population, natural infection rate in mosquito vector and the anti-filarial antibody level all 
continued to decrease and no new infection was found. After seven to eight years, the 
transmission of filariasis was considered to have interrupted. These results were parallel to 
those from the study on the transmission threshold of filariasis. By continuing the surveillance 
effort, identifying and dealing with possible weak points, the ultimate goal of filariasis is 
elimination in the whole country can be achieved. 

In March and July 1994, the Department of Health and Epidemic Prevention, MOH, 
issued two documents on "Criteria for the certification of filariasis elimination" and 
"Evaluation of filariasis elimination". In October, 1994, the Vice-Minister of Health, Yin 
Dakui declared the interruption of filariasis transmission in the whole country at the ''National 
Conference on Parasite Control" and that the filariasis control programme would continue 
until the elimination of filariasis is achieved. The "Criteria for certification of filariasis 
elimination" (preliminary) included the following major points: By county or equivalent 
administrative region as a unit, through provincial level assessment, filariasis transmission 
has been interrupted (basic elimination) for more than 10 years: (1) parasitological 
surveillance covers 3% of the total population in 30% of the endemic towns or townships, 
no microfilaremia cases was found; and (2) no human filarial larva infection was detected 
in mosquitoes. 
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Table 24. Results· of blood survey In the population for cross-sectional surveillance different provinces in 1994 

ProvlncesJ Surveillance Blood Examination 
Autonomous regionl No. of counties No. of villages No. of persons No of persons No. of positive No. of positive 
municipalities & rate (%) villages villages Mf rate 

>1% 

Shandong 4 99 41399 0 

Guizhou 7 13 3377 0 

Shanghai . 

Guangxi 35 55 55980 0 

Sichuan 9 14 8013 0 

Hunan 15 85 82856 0 

Henan 5 16 21990 0 

Guangdong 15 68 29199 3 (0.01) 2 0 

Hainan 12 22 20327 0 

Hubei 50 147 165169 3(0.002) 2 0 

Fujian 31 80 14480 25 (0.017) 13 0 

Zhejiang 11 19 8351 0 

Jiangsu 60 333 162350 11 (0.007) 6 0 

Jiangxi 19 43 38399 31 (0.08) 7 2 

Total 273 994 782218 
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The reason for putting the requirement "basic elimination of filariasis for more than 10 
years through provincial level assessment" as the prerequisite for the technical criteria for 
elimination of filariasis is based on the conclusion, drawn from both domestic and foreign 
investigations, that microfilaremia usually lasts less than 10 years. In China, in areas where 
filariasis has been basically eliminated, the transmission has been effectively controlled, 
and the remaining microfilaremia cases will turn negative gradually in 10 years or more. 
This means that filariasis transmission could be interrupted more than 10 years after reaching 
the criteria of basic elimination offilariasis. Under the essential prerequisite of interruption 
of filariasis transmission, indicators for parasitological and mosquito vector surveillance 
were further formulated. It should be regarded as a high standard to ensure stable progress 
in the elimination of filariasis based on the experience gained from the first few provinces 
which reached the criteria for basic elimination. In view of the practical situation, for those 
areas with basic elimination of filariasis for less than 10 years but where large-scale 
surveillance has been conducted, the following provision was made in the "Criteria for 
certification of filariasis elimination"; "Within 10 years after the basic elimination of 
filariasis, if the parasitological surveillance has reached the requirement of the criteria, 
namely, a coverage of over 3% of the total population in 30% of the endemic townships, 
and no microfilaremia cases have been found 10 years later, only 1% of the population and 
10% of townships in the endemic area need to be covered by continued surveillance. If 
mosquito vector surveillance has reached the requirement after parasitological surveillance 
has shown no presence of microfilaremia cases, no more mosquito surveillance is needed 
after the 10 years". The number of mosquito vectors to be examined was defined in the 
criteria as "In each county in endemic areas of bancroftian filariasis, more than 3000 C. 
pal/ens or C. quinquefasciatus need to be dissected; and in brugian filariasis endemic areas, 
each county needs to dissect more than 1000 A .. sinensis and lor A. anthropophagus. In 
mixed endemic areas it should be decided according to the priority of the species". 

Assessment of the elimination of filariasis was mainly to review and evaluate the relevant 
surveillance data and the original records of the control programme, and carry out blood 
examination sampling when needed. Assessment was divided into two levels, prefectural 
and provincial. The assessment at prefectural level were conducted by an assessment team 
comprising relevant officials and professionals organized by the provincial health department, 
and 1-3 counties were randomly sampled based on the overall review ofthe data of different 
counties and cities in the prefecture. Assessment at provincial level was carried out by a 
team of officials and technical experts in filariasis programme management in and outside 
the province, organized by the health department and relevant departments/organizations, 
such as the Science and Technology Commission. Based on the review of the overall data 
from the province, 3-5 counties/cities were randomly sampled for the assessment/evaluation. 

At present, the filariasis control programme has entered the period of overall surveillance. 
In some provinces, where basic elimination of filariasis was realized earlier and the overall 
systemic surveillance was continued for years, no microfilaria-positive case and no mosquito 

. infection with human filarial larvae have been found for several years. These areas have 
been approaching the criteria of filariasis elimination. In other provinces, there are places 
with microfilaremia cases and filaria-infected mosquitoes, and villages with a microfilaria 
rate of over I % can still be found frequently, a reminder that there are still some vulnerable 
places. According to an estimation in 1994, there were about 100 000 microfilaremia cases 
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in the whole country. Therefore, to finally realize the elimination of filariasis in the whole 
country, surveillance should be strengthened and sustained in those provinces which have 
reached the criteria for basic elimination of filariasis. The focus of surveillance can be 
different. Even when the whole country has met the criteria for filariasis elimination, further 
investigation and exploration would be worthwhile to better understand the right time to 
stop surveillance. The study of successful practices and expertise in China would also be 
useful for global lymphatic filariasis control and elimination. 
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IMPORTANT EVENTS 

1949 The Ministry of Health (MOH) of the Central People's Government was 
established in November. 

1950 In June, the original National Institute of Health was moved from Nanjing 
to Beijing, and merged with the Beijing Branch of the National Institute of 
Health to form the National Institute of Health (NIH). The original 
Department of Malaria, Department of Medical Entomology and 
Department of Parasitology of remained in Nanjing and become the 
Huadong Branch of NIH, which consisted of three departments, namely, 
Department of Protozoa, Department of Helminthology and Department of 
Entomology. 

In August, the "First National Conference on Health" was held in Beijing. 
At this conference, the new policy for health work in the new China was 
defmed as follows: "Serve the workers, peasants and soldiers", "Prevention 
first", and "Combine traditional Chinese medicine with western medicine". 

1951 Filariasis surveys were conducted in the Huainan Coal Mine, Anhui 
province by Mao Shoubai of the Huadong Branch of National Institute of 
Health and Huang Mingzhou ofHuainan Miner's Hospital; in 11 counties 
in the southern part of Shandong province by Li Hui-Han et al.; in rural 
areas ofYuhang an\i 12 other counties in Zhejiang province by the Zhejiang 
Provincial Institute of Health; and among the young people who entered 
the army in 10 counties in the eastern part of Zhejiang province by Kai 
Xun-Zhi ofNanjing Military Command (PLA). 

Entrusted by MOH, the Huadong Branch of NIH conducted the "First 
Training Course for Senior Teachers in Parasitology". 

1952 Fu Zheng-Kai first reported the prevalence offilariasis in Longsheng county, 
Guangxi. Microfilaria was discovered in the urine and ear lobe blood of a 
patient with chyluria for the first time by the Youyang Prefecture Hospital 
in Sichuan province. 

Small scale experiment on filariasis control was started in Xujiadong 
township, Chenxian county by the Hunan Medical College. 

Entrusted by the MOH, the Huadong Branch of National Institute of Health 
conducted the "Second Training Course for Senior Teachers in 
Parasitology" . 
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Control of Lymphatic Filarltuis in China 

1953 - Approved by the Govemment Administration Council, sanitary and anti-
epidemic stations at different levels were established by administrative 
division. 

Integrated control measures against filariasis were implemented in 
Zhoushan by the army of Huadong Military Command, PLA stationed in 
Zhoushan. 

Filariasis surveys were conducted in Minhou county and Liangjiang county, 
Fujian province by Tang Zhong-Zhang et aI., and in Wuchang of Hubei 
provinces by Lu Su-Jun. 

1954 Studies on the synthetic route of Diethylcarbamazine citrate (DEC) were 
conducted by Zhang Qi-Kai, Military Academy of Medical Sciences, PLA. 

The results of clinical observation by Chen Zi-Da et al. showed that a 7-
day regimen of DEC 4.2g possessed good therapeutic effect against 
filariasis, and DEC was effective against adult filaria. The morphology of 
W. bancroft; and B. malay; in China were described for the first time. 

Presence of filariasis in Xinyang of Henan province was first reported by 
Su Shou-Zhi. 

1955 The technology for small-scale trial of DEC was improved by the Shanghai 
Institute of Pharmaceutical Industry. 

The Shandong Provincial Institute of Filariasis Control was established 
and the First Provincial Working Conference on Filariasis Control was held. 

Filariasis surveys were conducted in 23 counties/cities in Anhui province. 

It was reported by Luo .. Liang-Cheng for the first time that microfilaria of 
W. bancroft; was found in one case with chyluria in Daozhen county, 
Guizhou province. 

1956 The "National Programme of Agricultural Development in 1956-1967 
(draft)" was issued by the Central Committee pfthe Chinese Communist 
Party in January. In the Programme, filariasis was listed as one of the nine 
diseases seriously harmful to people's health. The goal of basic elimination 
offilariasis in all areas within 12 years starting from 1956 was established. 

Nanjing Pharmaceutical Factory began the production of DEC . 

Entrusted by MOH, IPD, CAMS(through the original Huadong branch of 
the National Institute of Health), conducted the First Advanced Training 
Course for Doctors on Parasitic Disease Control. 

The Hubei Provincial Institute of Parasitic Diseases was established. 
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A Group for the control of filariasis was established in the Guangdong 
Provincial Sanitary and Anti-epidemic Station.A section of parasitic disease 
control was established in the Anhui Provincial Institute of Endemic Disease 
Control. Both institutions independently conducted a First Training Course 
on Filariasis for their respective provinces. 

Feng Lan-Zhou won the Third Prize of Year 1956 Science Award of the 
CAMS for his contribution on filariasis and its transmitting vectors. 

1957 Authorized by the State Council, the Schistosomiasis Control Bureau was 
set up under the MOH. It would work jointly with the Office of the Nine
Person Leading Group for Schistosomiasis Control of the Central 
Committee of the Chinese Communist Party. The book on Filariasis 
compiled by Chen Zi-Da was published. 

Pilot study areas of malaria and filariasis control were established in Hubei 
province. 

Epidemiological surveys of filariasis were carried out in 68 counties in 
Shandong province. 

1958 The Manual of Filariasis Control compiled by the Department of Health 
and Epidemic Prevention, MOH was published. 

Entrusted by MOH, the Second Advanced Training Course for Doctors on 
. Parasitic Diseases Control was conducted by the Institute of Parasitic 

Diseases, CAMS. 

The "Report of the filariasis control programme for Shandong province in 
1958" written by the Leading Group of the Communist Party, Bureau of 
Health was approved by the Provincial Committee of the Communist Party, 
Shandong province. "The Second Provincial Working Conference on 
Filariasis Control" was held by the provincial government. A total of 1200 
medical and technical workers, and about 5000 graduates from medical 
colleges/schools were organized into 35 teams of filariasis control. 

Wei Jin-Shui, governor of Fujian province, and Zuo Ying, Director of the 
Bureau of Health presided over the" First provincial working conference 
on filariasis control" to make arrangements for the overall implementation 
of filariasis surveys and treatment. 
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COltltOl of L)'MphaIic F;/oriasis in ChilKl 

A Review of the research on filariasis control in New China compiled by 
Li Hui-Han was published. 

A Review of prevalence offilariasis in Chinawritten by Gong Jiang-Zhang 
was published. 

It was demonstrated by Feng Lan-Zhou that there existed three different 
types of A. sinensis, the transmitting vectors of B.malayi in China, and 
their roles in transmission were quite different. 

1959 In February, a MOH-sponsored "National Conference for Exchanging 
Experience in the Control of Five Major Parasitic Diseases" was held in 
Changsha. Vice-Minister Zhang Kai presided over the meeting and Qian 
Xin-Zhong addressed the meeting and made a summing-up report. During 
the meeting, the criteria of basic elimination and elimination of five major 
parasitic diseases were formulated, including the "Tentative criteria of 
basic elimination of filariasis and procedures of appraisal'. 

The Fujian Provincial Institute of Parasitic Diseases was established. The 
Sichuan Provincial Institute of Health was renamed as the Sichuan Provincial 
Institute of Parasitic Diseases. 

Based on the available data, Tang Zhong-Zhang et al. proposed that the 
two species of filaria in China possessed the characteristics of "single species 
in patchy distribution". 

1960 In January, a "National Seminar on Filariasis" was held in Nanxun Town, 
Wuxin county, Zhej iang province by the Research Committee of 
Schistosomiasis, Research Committee of Medical Sciences, MOH 
(National Research Committee of Schistosomiasis), at which a "Plan for 
special research on the treatment of filariasis cases at early and advanced 
stages for the year 1960 (revised draft),' was proposed. 

In March, an On-the-Spot Meeting on Exchanging Experience in Hookworm 
Diseases, Filariasis and Malaria in the 13 provinces/autonomous regions / 
municipalities in south China was held in Yulin, Guangxi by MOH. Vice 
Health Minister Zhang Kai attended the meeting and made a speech. 

The Guangdong Provincial Institute of Parasitic Diseases was established. 

Wang Guan et al. developed a 10-day minimal-increase regimen of DEC 
(total dosage Ig) to alleviate the side reaction of treatment of brugian 
filariasis. 

1961 A "Training Course for Cadres Engaged in Malaria and Filariasis Control" 
was conducted in Binghai county, Jiangsu province by MOH. 

A "heating and bandage therapy" for treatment of lymphedema and 
elephantiasis was developed by Chen Feng-Yi et al. at Quanzhou City 
People's Hospital, Fujian province. 
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Coo/rot of Lympha/ic Filariasis in China 

1962 Experimental studies on control strategies and intervention measures were 
conducted successively in Zhouxian county of Shan dong province, Daxing 
county and Duan county of Guangxi Zhuang autonomous region, Dejiang 
county of Guizhou province and Wujiang county of Jiangsu province by 
IPD,CAMS. 

1963 Experimental infection of the rhesus monkey and domestic cat with periodic 
B. malay; was successful at the Fujian Provincial Institute of Parasitic 
Diseases and the Sichuan Provincial Institute of Parasitic Diseases. 

1964 A plenary Session ofthe National Research Committee of Schistosomiasis 
was held in Shanghai. During the meeting, the Special Group of Filariasis 
discussed and drew up a plan for filariasis control and research in 1964-
1965. 

1965 The "Second Provincial Working Conference on Filariasis Control" was 
held by the Bureau of Health, Fujian province. 

1966 In June, a "Seminar on Filariasis Control and Research" was held in 
Shanghai by the Special Group of Filariasis, National Research Committee 
of Schistosomiasis. Zhang Beng-Hua, Director of the Special Group, 
presided over the meeting, and Zheng Gang, Deputy Director of the Bureau 
of Schistosomiasis Control, attended the meeting. 

1970 In February-March, according to Premier Zhou En-Lei's instruction, two 
survey teams were organized by MOH and the Office of Leading Group of 
Schistosomiasis Control of the 13 provinces!autonomous regions! 
municipalities in southern China (South Office). Lin Shixiao and Zheng 
Gang were appointed group leaders, and they went to Hubei, Fujian and 
Yunnan, Guangdong, respectively, to investigate the transmission and 
control of filariasis and leptospirosis. In May, the Central Committee of 
Chinese Communist party issued a document [Zhong Fa (70)31] for 
authorizing the release of the "Report of filariasis and leptospirosis survey", 
which confirmed the successful experience in filariasis control through 
repeated blood survey and treatment of filariasis in the suburb of Wuhan. 
In October, a "Seminar on Filariasis Control and Research" was held in 
Shanghai by the South Office. 

1971 After releasing the document Zhong Fa (70) 31, a large scale filariasis 
control campaign was initiated in Hubei, Hunan, Fujian, Zhejiang, Anhui, 
Henan, Sichuan, Guangdong and Guangxi. 

1972 An experiment on the application of DEC-MS for filariasis control was 
initiated in Shandong province to be carried out side by side with filariasis 
control activities. 

-----------------------------------------------------
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Colllroi rif l.)IIIIphtJlic: Fi/ariasu in Chilla 

A "Provincial On-the-Spot Meeting on Filariasis Control" was held in 
Dejiang county by the Bureau of Health, Guizhou province for summing 
up and disseminating the experience on how to combine leadership with 
technical teams and the masses to control filariasis, how to unify control 
schemes and work out regulations for inspection and evaluation, and how 
to carry out filariasis control in large areas. 

1973 Application ofDEC-MS salt for filariasis control was expanded in Shandong 
province 

1974 

A medium-dosage DEC regimen was widely used for mass drug 
administration in endemic villages in Guangxi Zhuang autonomous region. 

An animal model for Litomosoides carinii - Sigmodon hispidus was 
introduced to and established in IPD, CAMS. 

An animal model for periodical B. malayi - Meriones unguiculatus was 
successfully established in the Department of Parasitology of Zhunyi 
Medical College, Guizhou Provincial Institute of Parasitic Diseases Control, 
and the Institute of Parasitic Diseases, Guanxi Zhuang autonomous region. 

Shan dong, Fujian and Henan provinces began a certification process on 
the counties which had reached the criteria for basic elimination of filariasis. 

A coloured popular science film "Filariasis control" was produced by the 
Shanghai Science and Educational Film Studio. 

A "Meeting on Five-Province (Jiangsu, Shandong, Henan, Anhui and Hubei) 
Collaborative Malaria Control Programme" was held by MOH, technical 
personnel in filariasis control were invited to participate the meeting, and 
their experiences in filariasis control were discussed and exchanged. 

1975 The volume on Filariasis control compiled by the Shandong Provincial 
Institute of Parasitic Diseases Control was published. 

1976 The "First Provincial Working Conference on Filariasis Control" was 
presided over by Li Yu-Ming, deputy director of the Bureau of Health, 
Guangdong province. 

Guizhou province began the certification process on the counties that had 
reached the criteria of basic elimination of filariasis. 

1977 An "Enlarged Meeting of Five-Province Collaborative Malaria Control 
Programme" was held by MOH. Technical personnel in filariasis control 
from Guangxi, Guizhou, Fuj ian and Anhui participated in the meeting and 
their experiences in filariasis control were discussed and exchanged. 

Guangxi began the certification process on the counties which had reached 
the criteria of basic elimination of filariasis. 
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COII/TOI (if Lymphatic Filaria'fis III Chi,,,, 

1978 The project on the "Application ofDEC-MS in filariasis control" conducted 
by the Shandong Provincial Institute of Parasitic Diseases won an 
Achievement Award of the National Congress of Medical Sciences and 
Technology. 

In October, entrusted by the South Office, an "Advanced Training Course 
on Parasitic Diseases Control in South China" was conducted in Hengxian 
county, Guangxi by the IPD, CAMS and the Institute of Parasitic Diseases, 
Guangxi Zhuang autonomous region. 

In December, A National Working Conference on Filariasis Control was 
held in Wuhan by MOH, Vice Health Minister, Gu Zi-Heng, and the Deputy 
Director of South Office, Lu Guang, attended the meeting. Achievements 
and experiences in filariasis control from different areas were summed up 
and exchanged, technical measures for eliminating source of infection and 
the criteria of basic elimination of filariasis and methods for its certification 
were discussed, and a plan for filariasis control was formulated. It was 
suggested 'that from 1979 onwards, MOH would organize and dispatch 
batches of professionals in filariasis control to the 14 provinces/autonomous 
regions/municipalities over three years, to select two counties/cities, 
respectively, from each province for conducting the certification process 
according to the "Criteria of basic elimination of filariasis on trial". 

1979 A "Summary of the National Working Conference on Filariasis Control" 
was issued by MOH. 

Zhong Chong-Hu of the Shandong Provincial Institute of Parasitic Diseases 
and Zheng Hui-Jun of Guizhou Provincial Institute of Parasitic Diseases 
were nominated by the Department of Health and Epidemic Prevention, 
MOH to attend the "Seminar on Control of Brugian Filariasis" held in 
Malaysia and co-sponsored by WHO/WPRO and WHO/SEARO. 

Entrusted by MOH, the Henan Provincial Sanitary and Anti-epidemic 
Station collducted a "National Training Course for Teachers in Filariasis". 

MOH organized technical personnel engaged in filariasis control and 
dispatched them to Tunxian county and Zouxian county of Shandong 
province, Dejiang county and Yinjiang county of Guizhou province, 
Tuocheng county and Shangcheng county of Henan province, Longsheng 
county and Sanjiang county of Guangxi Zhuang autonomous region and 
Gutian county and Jianning county of Fuji an province, to make certification 
of basic elimination of filariasis. 

MOH approved the establishment of three collaborative filariasis control 
regions: North Region - Jiangsu, Shandong, Henan, Anhui and Hubei; 
Southeast Region - Shanghai, Zhejiang, Fujian, Jiangxi and Guangdong; 
and Southwest Region - Guizhou, Guangxi, Hunan, Sichuan and Yunnan. 

1980 The IPD, CAMS was designated as a WHO Collaborating Centre for 
Malaria, Schistosomiasis and Filariasis. 
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The Shandong Provincial Institute of Parasitic Diseases was designated as 
a WHO CoUaborating Centre for Lymphatic Filariasis. 

The "First North Regional Meeting on CoUaborative Filariasis Control" 
was held in Taian city of Shadong province, and the "First Southeast 
Regional Meeting on CoUaborative Filariasis Control" was held in Changtai 
county, Fujian province. 

MOH organized technical personnel engaged in filariasis control and 
dispatched them to make certification of basic elimination of filariasis to 
Xinyi county and Huaian county of Jiangsu province, Xiangfan city and 
Wuchang county of Hubei province, Enping county and Yangshan county 
of Guangdong province, Deqing county and Huangyan county of Zhej iang 
province, Qiyang county and Chenzhou city of Hunan province. 

Human Filariasis written by M. Sasa was translated into Chinese and 
published by the Department of Filariasis, Sichuan Provincial Institute of 
Parasitic Diseases. 

1981 The First Southwest Regional Meeting on CoUaborative Filariasis Control 
was held in Guiyang city. 

MOH organized technical personnel in filariasis control and dispatched 
them to make certification of basic elimination of filariasis to Zixi county, 
Yiyang county of Jiangxi province, Susong county and Bengbu city of 
Anhui province, Shanghai county and Jinshan county of Shanghai 
municipality and Xiushan county and Hongya county of Sichuan province. 

The '·National Summing-up Meeting on Inspection and Investigation of 
Filariasis" was held by MOH in Yiyang county, Jiangxi province. Li Qing
Hua, Deputy Director of the Department of Sanitation and Epidemic 
Prevention of MOH, attended the meeting and made a speech. He 
summarized the of the results of the certification of basic elimination of 
filariasis in 14 provinces/autonomous regions/municipalities made in the 
three consecutive years from 1979-1981. The control measures, criteria of 
basic elimination of filariasis and methods for certification at county and 
city levels were revised or formulated. Filariasis control became 
standardized and systemized. 

1982 The National Technical Steering Group of Science and Technology in 
Filariasis Control and Research (Steering Panel) was established by MOH. 
Its first plenary session was held in Shanghai. Li Qinghua, Deputy Director 
ofthe Department of Sanitation and Epidemic Prevention, MOH attended 
the meeting and made a speech. A plan for filariasis research from 1982 to 
1985 and suggestions for key research projects were put forward at the 
meeting. 
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Entrusted by the Department of Sanitation and Epidemic Prevention, MOH, 
Zhong Chong-Hu, Director of the Steering Panel, Li Zhongxing, Secretary 
the of Steering Panel, Liu Xin-li, Deputy Director of the Steering Panel 
and Sun De-lian, Member of the Steering Panel, inspected the progress of 
filariasis control. in Anhui and liangxi provinces. 

Entrusted by MOH, the Department of Parasitology, Henan Medical College 
conducted the "First National Advanced Course on Malaria and Filariasis". 

Anhui province held a meeting on endemic diseases to decide the strategy 
of filariasis control. 

The Bureau of Health and Office of Endemic Diseases of Sichuan province 
held a "Provincial Working Conference on Filariasis Control". 

1983 The Steering Panel held a special topic meeting in Wuxi to discuss the 
progress of key research projects and methods for certification of basic 
elimination of filariasis at the provincial level. 

Entrusted by MOH, the [PD, CAMS conducted the "First National Advanced 
Training Course on Parasitic Diseases". 

Entrusted by MOH, the Department of Parasitology, Henan Medical College 
conducted the "Second National Advanced Training Course on Malaria 
and Filariasis". 

Through the certificaction organized by MOH, it was confirmed that 
Shandong province had reached the criteria of basic elimination offilariasis. 

In December, MOH called a "National Meeting on Exchanging Experience 
in Filariasis Control". Health Minister Cui Yue-Li addressed the meeting 
and presented the awards. Deputy Directors Cao Qin and Wang lian 
presided over the meeting. Through exchange of experiences, the 
programmes for basic elimination of filariasis for different provinces/ 
autonomous regions/municipalities were revised. 

The project "Study on Basic Elimination of Filariasis in Shandong Province" 
won a Class A Achievement Award of MOH. 

The project "Study on the Threshold for Interrupting Transmission of 
Filariasis in liangsu Province" won a Second Prize of Provincial Scientific 
Achievement Award 

1984 The Manual of Filariasis Control compiled by the Department of Health 
and Epidemic Prevention, MOH was published. 

The Summary of the National Meeting of Exchanging Experience in 
Filariasis Control was released by MOH. 

Entrusted by MOH, the [PD, CAPM (established in December 1983) 
conducted the "Second National Advanced Training Course on Parasitic 
Diseases" . 

------------------------------------------------~---
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Entrusted by MOH, the Department of Parasitology, Henan Medical College 
conducted the "Third National Advanced Training Course of Malaria and 
Filariasis" . 

Through data demonstration, it was confirmed by MOH that Shanghai 
had reached the criteria of basic elimination of filariasis. 

Through certification organized by MOH, it was confirmed that Guizhou 
province had reached the criteria of basic elimination of filariasis. Vice 
Health Minister Huang Shu-Ze attended the Guizhou "Provincial Summing
up and Commendatory Meeting on Basic Elimination of Filariasis". 

The project "Experimental Study on Basic Elimination of Filariasis in 
Guizhou Province" conducted by the Guizhou Provincial Institute of 
Parasitic Diseases won a Second Prize of Provincial Scientific Achievement 
Award. 

Gao De, deputy director of the Bureau of Health, Hunan Province, presided 
over the "Provincial Working Meeting on Filariasis Control". 

1985 Xu Jin-Jiang (IPD, CAPM), Li Xiao-Peng (Guangxi Institute of Parasitic 
Diseases) and Shen Jie (Division of Parasitic Diseases, Department of 
Health and Epidemic Prevention MOH) were nominated by the Department 
of Sanitation and Epidemic Prevention, MOH to attend the "WHO Regional 
Seminar on Control ofBrugian Filariasis" held by WHO Brugian Filariasis 
Working Group in Malaysia. 

The MOH and WHO co-sponsored "National Workshop on Filariasis 
Control and Surveillance" was held in Shandong province. 

Entrusted by MOH, the Guangxi Institute of Parasitic Diseases conducted 
the "First National Training Course on Surveillance of Filariasis." 

Through certification organized by MOH, it was confirmed that Guangxi 
Zhuang autonomous region had reached the criteria of basic elimination 
offilariasis. Wang Jian, Director of the Department of Health and Epidemic 
Prevention, MOH attended the "Summing-up and Commendatory Meeting 
on Basic Elimination of Filariasis" in Guangxi. 

The Project "Basic Elimination of Filariasis in Shandong Province" won a 
Second Prize of State Science and Technology Advance Award. 

The "Study on interruption of transmission ofbrugian filariasis" conducted 
by the Zhejiang Provincial Institute of Parasitic Diseases won a Third Prize 
of Provincial Science and Technology Advance Award. 

Entrusted by the Department of Health and Epidemic Prevention, MOH, 
Zhong Chonghu (Director of the Steering Panel), Shi Zongjun (Deputy 
Director of the Steering Panel) inspected the progress of filariasis control 
in Jiangxi province. 
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1986 A "Provincial Working Meeting on Filariasis Control" was held in Gaoan 
county by the Bureau of Health of Jiangxi province. 

Gao Hai-Xiu, Deputy Director of the Bureau of Health of Henan province, 
called a "On-the-Spot Meeting on Filariasis Control" in Shangqiu prefecture. 

The Bureau of Endemic Diseases Control was set up by MOH. The original 
Division of Parasitic Diseases was transferred from the Department of 
Health and Epidemic Prevent 'on to the Bureau of Endemic Diseases Control. 

Through certification organized by MOH, it was confirmed that Sichuan 
and Hunan provinces had reached the criteria of basic elimination of 
filariasis. Wang Li-Zhong, Deputy Director of the Bureau of Endemic 
Diseases Control, and Vice Health Minister He Jie-Sheng attended the 
"Summing-up and Commendatory Meeting of Basic Elimination of 
Filariasis" in the two provinces, respectively. 

The project "Application and Dissemination of Techniques in Basic 
Elimination of Filariasis" conducted by Guangxi Institute of Parasitic 
Diseases Control won a Second Prize of Autonomous Regional Science 
and Technology Advance Award. 

The project "Study on Malayan Filariasis in Fujian Province" conducted 
by the Fujian Provincial Institute of Parasitic Diseases Control won a Second 
Prize of Provincial Science and Technology Advance Award. 

1987 Entrusted by MOH, the IPD, CAPM conducted a "National Advanced 
Training Course on Medical Entomology". 
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Entrusted by MOH, Henan Medical University (originally Henan Medical 
College) conducted a "National Advanced Training Course on Human 
Parasitology". 

Entrusted by MOH, Guangxi Institute of Parasitic Diseases Control 
conducted the "Second National Training Course on Filariasis Surveillance". 

According to the MOH document (1987) WeiDiZi No.3, certification of 
basic elimination of filariasis at the provincial level was changed to a 
sampling check-up. 

Through certification organized by MOH, it was confirmed that Guangjong 
and Henan provinces had reached the criteria of basic elimination of 
filariasis. Zhang Vi-Fang, Director of the Bureau of Endemic Diseases 
Control, and Wang Li-Zhong, Deputy Director of the Bureau of Endemic 
Diseases Control, attended the "Summing-up and Commendatory Meeting 
of Basic Elimination of Filariasis" in the two provinces, respectively. 

The project "Basic Elimination of Filariasis in Hunan Province" conducted 
by the Hunan Provincial Sanitary and Anti-epidemic Station won a Second 
Prize of Provincial Science and Technology Advance Award. 

-----------------------------------------------------
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The Project" Detection of Circulating Antigen of Human Filariasis by 
Monoclonal Antibody Enzyme Linked Immunosorbent Assay (ELISA)" 
conducted by the Guizhou Provincial Institute of Parasitic Diseases Control, 
won a Third Prize of Provincial Science and Technology Advance Award. 

The Project "Treatment of Filariasis with DEC-medicated Soy" conducted 
by the Fujian Provincial Institute of Parasitic Diseases Control won a Third 
Prize of Provincial Science and Technology Advance Award. 

1988 MOH issued the "Technical scheme for filariasis surveillance in areas 
where filariasis has been basically eliminated". 

Entrusted by MOH, Henan Medical University set up a two year special 
course on preventive medicine (emphasis on parasitology). 

Through a sampling check-up organized by MOH, it was confirmed that 
Hubei and Fujian provinces had reached the criteria of basic elimination of 
filariasis. Director Zhang Yi-Fang attended the summing-up and 
commendatory meeting in the two provinces. 

The project "Basic Elimination of Filariasis in Sichuan Province" conducted 
by the Sichuan Provincial Institute of Parasitic Diseases Control won a 
First Prize of Provincial Science and Technology Advance Award. 

The term of office of the First National Technical Steering Group for 
Filariasis Control and Research (Steering Panel) expired, and a new board 
was elected. 

The Division of Parasitic Diseases, was transferred from the Bureau of 
Endemic Diseases Control to the Department of Health and Epidemic 
Prevention. 

1989 The Anhui provincial government issued a document calling on the people 
to hasten the steps for filariasis control and put forward the target of 
accomplishing basic elimination of filariasis in the whole province by 1994. 

Entrusted by MOH, the Guangxi Institute of Parasitic Diseases Control 
conducted the "Third National Training Course on Filariasis Surveillance". 

Entrusted by MOH, the Shandong Provincial Institute of Parasitic Diseases 
conducted a "Workshop on Treatment of Advanced Filariasis". 

The Department of Health and Epidemic Prevention organized a Steering 
Panel to inspect the progress of surveillance work after basic elimination 
of filariasis in Guangdong and Hainan provinces. 

Through a sampling check-up organized by MOH, it was confirmed that 
Zhejiang and Jiangsu provinces had reached the criteria of basic elimination 
of filariasis. Deputy Director Wang Zhao and Vice Health Minister He J ie
Sheng attended the summing-up and commendatory meeting in the two 
provinces. 
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The video film "Filariasis control over the years" produced by the Zhejiang 
Provincial Institute of Health Education won an Excellence Award of 
Second White Crane Cup. 

1990 Health Minister Chen Min-Zhang wrote a letter to the leaders of the Anhui 
provincial government about the filariasis control work in Anhui province. 
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Fu Xi-Chou, Governor of Anhui province, and Vice-Governor Du Yi-Jin, 
instructed the provincial government to increase the budget for filariasis 
control. 

Entrusted by MOH, the Henan Medical University conducted a the "Second 
Special Course of Preventive Medicine (Emphasis on Parasitology)". 

Shen Jie (Deputy Director ofthe Division of Parasitic Diseases, Department 
of Health and Epidemic Prevention, MOH), Shi Zong-Jun (Director of the 
Steering Panel) and Li Xiao-Peng (Deputy Director of the Steering Panel) 
went to inspect the progress of filariasis control in Anhui province. 

Through a sampling check-up, it was confirmed that Jiangxi province had 
reached the criteria of basic elimination of filariasis. Deputy Director Wang 
Zhao attended the summing-up and commendatory meeting on basic 
elimination of filariasis. 

The project "Study on Basic Elimination of Filariasis" conducted by the 
Guangdong Provincial Institute of Parasitic Diseases Control won a Third 
Prize of Provincial Science and Technology Advance Award. 

The project" Study on Control Measures of Bancroft ian Filariasis in Hainan 
Province:y.Basic Elimination of Filariasis" won a First Prize of First 
Provincial Science and Technology Advance Award. 

The "Papers on filariasis control and research in China" compiled by the 
Department of Health and Epidemic Prevention, MOH were published. 

1991 Zheng Hui-Jun, researcher of the Guizhou Provincial Institute of Parasitic 
Diseases was appointed as a member of the WHO Expert Advisory Panel 
on Parasitic Diseases (Filariasis) and participated in that year's meeting in 
Geneva. 

The Main achievements and experiences of filariasis control in china 
written by Shi Zong-Jun and Sun De-Jian was published. 

In October, the "National Working Meeting on Parasitic Diseases Control" 
was held by MOH in Guilin of Guangxi to discuss and draw up the Eighth 
5-Year Plan and Year 2000 Programme for National Parasitic Diseases 
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Cunlrru of Lymphalic FilariasiS ill Chi"a 

The Department of Health and Epidemic Prevention, MOH held a "Seminar 
on Long-Term Goal of Filariasis Control" in Hangzhou for verifying the 
feasibility of elimination of filariasis in China, and discussing and 
formulating the criteria of elimination of filariasis and the procedures for 
verification. Deputy Director Wang Zhao attended the meeting and made 
a speech. 

Elimination of filariasis was listed in the provincial and regional 10-Year 
National Economic Development Programme and the Outline of Eighth 5-
Year Plan by the governments of Guizhou province and Guangxi Zhuang 
autonomous region, respectively. It was planned that filariasis be eliminated 
during the Eighth 5-Year Plan. 

The project "Basic Elimination of Filariasis in Hainan Province" conducted 
by the Hainan Provincial Institute of Tropical Diseases Control won a 
Third Prize of State Science and Technology Advance Award. 

1992 Entrusted by the Department of Sanitation and Epidemic Prevention, MOH, 
Shi Zong-Jun (Director of the Steering Panel), Sun De-Jian (Secretary of 
the Steering Panel) and Deng Shan-Shan (Member of the Steering Panel) 
inspected the progress and experiences of surveillance after basic elimination 
of filariasis in Shandong province. 

Entrusted by MOH and financially supported by WHOITDR, the Guizhou 
Provincial Institute of Parasitic Diseases organized and conducted a 
"National Seminar on Advances in Research and Control of Lymphatic 
Filariasis" in Guiyang city. 

The term of office of the Second National Technical Steering Group for 
Filariasis Control and Research (Steering Panel) expired and a new board 
was elected. 

The project "Efficacy of Parasitological, Clinical and Immunological 
Observation of the Ivamectin Treatment of Microfilaremia Recurrence 
after DEC Treatment" conducted by the Guizhou Provincial Institute of 
Parasitic Diseases won a Third Prize of Provincial Science and Technology 
Advance Award. 

The project "Experimental Infection of Brugia malayi in the Human Body" 
conducted by the Fujian Provincial Institute of Parasitic Diseases Control 
won a Third Prize of Provincial Science and Technology Award. 

The project "Study on Strategies of Filariasis Control in Jiangxi Province" 
conducted by the Jiangxi Provincial Sanitary and Anti-epidemic Station 
won a Second Prize of Provincial Science and Technology Advance Award. 

1993 In February, the editorial board of Control of Lymphatic Filariasis in 
Chinawas established, and a meeting of the editorial board was held in 
Guangzhou city. At the meeting, a compilation programme and a plan for 
writing were discussed. Wang Zhao, Deputy Director and the Chief Editor, 
addressed the meeting. 
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ConI1vl cf Lympltalic Filariasis ill Cmna 

An "International Workshop on the Advances of Control and Research of 
Lymphatic Filariasis" sponsored by the State Science and Technology 
Commission was conducted by the provincial Bureau of Health, Science 
and Technology Commission and the Guizhou Provincial Institute of 
Parasitic Diseases. Twenty-eight representatives form eight countries 
participated the seminar. 

The project "Basic Elimination of Filariasis in Henan Province" conducted 
by the Henan Provincial Sanitary ad Anti-epidemic Station won a Third 
Prize of Provincial Science and Technology Advance Award. 

The "Study on new immunodiagnostic methods with allogenic and 
heterogenic antigen of filaria" was awarded a Third Prize of Science and 
Technology Advance by the Ministry of NucIear Industry. 

The project "A Series of Studies on Brugian Filariasis and Bancroftian 
Filariasis (1980-1990)" conducted by the Fujian Provincial Institute of 
Parasitic Diseases won a Third Prize of Science and Technology Advance 
Award ofMOH. 

The project "Application of DNA Probe - PCR Technique for Identification 
of W. bancrofti in Mosquitoes" conducted by the Guizhou Provincial 
Institute of Parasitic Diseases won a Third Prize of Provincial Science and 
Technology Advance Award. 

1994 In March, MOH issued the "Criteria for verification of elimination of 
filariasis (trial)". 

In June, a meeting of the editorial board of the book Control of lymphatic 
filariasis in China was held in Beijing. It was presided over by Deputy 
Chief Editor Xu Shu-Hui. At the meeting, the whole manuscript of the 
book was reviewed, discussed and sent for revision. 

In July, MOH authorized the issuance of the Summary ofthe 12th Plenary 
Session of Steering Panel and the "Verification of elimination of filariasis 
(trial)". 

The project "Study on the Transmission Threshold ofBrugian Filariasis in 
liangHan Plain Area" conducted by the Hubei Provincial Institute of 
Parasitic Diseases won a Third Prize of Provincial Science and Technology 
Advance Award. 

The national collaborating research groups on the transmission threshold 
of filariasis published the results ofthe project "Study on the Transmission 
threshold of Filariasis". 

Sun De-Jian from the IPD, CAPM was invited to attend the WHOrrDRI 
CTD sponsored a "Seminar on New Strategies against Lymphatic Filariasis" 
held in Malaysia. 
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Conl1Vl of LJ"IfIIItaHC Filariasis in China 

A video film entitled "Let life more green ¥.record on control oflymphatic 
filariasis in China" was produced jointly by the Department of Sanitation 
and Epidemic Prevention and Health News Office. 

Through a sampling check-up organized by MOH, it was confirmed that 
Anhui Province had reached the criteria of basic elimination of filariasis. 

On 27 October, MOH held a "National Working Conference on Control of 
Parasitic Diseases" in Huangshan city, Anhui province, during which Vice 
Minister Yin Da-Kui announced that filariasis had been basically eliminated 
in the whole of China. 
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Contl'Ol of Lymphatic Filal'tosis In Chma 

Annex 2 

DOCUMENTS OF THE MINISTRY OF HEALTH 

Tentative Criteria and Procedures for 
Certifying Basic Elimination of Filariasis 

One of the series of "Programmes of Elimination of Five Major Parasitic Diseases" of 
the Bureau of Schistosomiasis Control, Ministry of Health, 1959. 

I. Criteria 

1. All the patients detected must be treated with a regular regimen of 
DiethyIcarbamizine citrate (DEC), then re-examined and treated once more or 
treated with other methods, to reduce the microfilaria rate below I % in the total 
local population. 

2. All the chronic cases of elephantiasis, chyluria, etc., must be treated to eliminate and 
alleviate signs and symptoms. 

3. Mosquito control 

(1) All mosquito breeding places in a residential area and within a range of 0.5 km 
around it must be treated and the mosquito larvae density should be less than 2/ 
dipper. 

(2) The average density of adult mosquitoes in human dwellings between 8pm and 10 
pm should be less than 2/room. In livestock sheds it should be less than 10/room. 

II. Procedures of Certification 

After obtaining successful results by integrated control measures, each commune/ 
township in endemic areas should make a check-up investigation of the effect of control 
activities. If the criteria of basic elimination of filariasis have been achieved, it can report 
to it's the higher authorities and apply for certification. The higher authorities should 
immediately assign persons to make the inspection according to the report of its affiliated 
units. The province and city authorities will issue a unified experts report to the units that 
have met the requirements of the check-up, and officially announce the basic elimination of 
filariasis in that area. 
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Control (11 L~lic Filorfasis III China 

Requirements and Methods for Inspection and Investigation 
in Some Counties and Cities of Some Provinces 

and Autonomous Regions Where Filariasis Has Been 
Basically Eliminated 

(MOH (79) Wei Fang Ju Zi No. 118J 

On May 3, MOH issued a document [(79) Wei Fang Ju Zi No. 650] entitled "Notice 
about organizing inspection and investigation in some counties (cities) where filariasis has 
been basically eliminated". The specified requirements and methods are as follows: 

1. Criteria of basic elimination (tentative): 

Counties/cities endemic for filariasis, where the microfilaria rate declines to below 1 % 
(1 % not included) , most of the chronic patients have been treated, and their signs and 
symptoms have been alleviated or basically cured after implementation of the control 
programme, will be regarded as areas where filariasis has been basically eliminated. 

2. Items of inspection and investigation: 

(1 Experience of filariasis control and existing problems. 

(2) Microfilaria rate of the residents in endemic areas and quality of blood survey and 
treatment in the past. 

(3) Progress oflocal patriotic health campaign and mosquito control work. 

3. Methods and procedures: 

(I) The province/autonomous region to be assessed should make a comprehensive report 
on the epidemiological situation of filariasis, intervention measures (organization, 
techniques and research) and current status in the province/autonomous region to 
the inspection team. 

(2) Site selection: based on the status of control activities in the given province/ 
autonomous region, two representative counties/cities from those considered having 
reached the criteria of basic elimination of filariasis should be selected and made 
ready for inspection. 

The selected counties/cities must provide the complete data of filariasis control 
activities and results, and the inspection team should select some spots within the 
two counties/cities as the places to be assessed. 

(3) Number of persons to be examined: 7000-10 000 per county/city. 

(4) Composition of inspection team: The members of inspection team are to be mainly 
from the given province/autonomous region. The inspection team is mainly 
responsible for giving guidance and supervision. It is divided into two groups, 
that are formed by skilled technicians from the counties/cities to be assessed -
blood survey group and microscopy group. 
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Control oj Lympht:JJlc Filariasis in China 

4. Requirement of inspection: 

(1) The province/autonomous region to be assessed should fully organize and mobilize 
the masses and conduct propaganda, and the blood survey rate should be over 95% 
of the total population examined. 

(2) The time for blood-taking should be scheduled between 9 p.m. and 12 p.m.. Ear 
lobe blood should be taken to make two blood smears for each person. Each smear 
should contain three big drops of blood (equal to 60ml). The blood smear must be 
marginally neat and evenly distributed to make a blood film 2 cm long and 1.5 cm 
wide, then dried up, haemolysed, fixed and stained for microscopic examination. 

(3) Microscopy: 

a. The blood slide must be moved by a slide-moving device. The speed of examination 
should be 8-12 slides per hour, and the maximum should not exceed 15 slides per 
hour. 

b. Thirty percent of the negative slides must sampled for re-examination. If a positive 
slide is found, all the blood slides should be re-examined. All the blood slides 
from previous positive cases, even ifthe results have become negative, must also 
be re-examined. 

(4) After inspection, all the microfilaria positive cases detected should be followed up 
for analysis. 

(5) All the persons investigated must be interviewed about their signs and symptoms, 
such as elephantiasis and chyluria, and history oftreatrnent. 

(6) The status of the local patriotic health campaign should be checked as well as that 
of the "Two Controls" (control water and night soil) and "Five Improvements" 
(improve wells, latrines, pigsties, stoves and environmental hygiene). The 
observations of the local population about local mosquito control measures and 
their effects should be sought. 

All the original records of the inspection and other statistical information should be 
clearly recorded and properly kept. After inspection, a summing-up report must be submitted 
to provincial and county authorities. 
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COltI1'Ol Dj LY"fPItatic Fliorlasis In Qritta 

Technical Scheme of Filariasis Control 

"Summary of the National Meeting on Summing-up of Inspection and Investigation of Filariasis' Annex 1, 
[MOH (81) Wei Fang Zi No. 721 

Before initiation of control activities in filariasis endemic areas, epidemiological surveys 
should be made, including coverage of endemic area, worm species, microfilaria rate, 
microfilaria density, morbidity of chronic filariasis, predominant species of mosquito vector 
and their natural infection rate with filaria larvae, so as to get a clear understanding of the 
epidemic status and provide a basis for drawing up a control programme and implementing 
control measures. 

I. Control of sources of infection 

1. Mass blood survey and selective treatment 

(I) Mass blood survey: Blood survey rate should be over 98% of the total number of 
persons to be examined (children below one year old not included). 

a. Number the slides: Number every brigade and production team in order, to avoid 
operational error. 

b. 
f/fP' 

Time and method for blood-taking: Ear lobe blood to be taken between 9 p.m. and 
2 a.m., to make two blood smears for each person, three big drops of blood for each 
smear (equal to 60 ml), to make a thick blood film marginally neat and evenly 
distributed, air dried and haemolysed, stained with routine method, then examined 
under a microscope. 

c. Microscopic examination: All blood films should be examined by using a low 
power lens and a slide-moving device at the rate of 8-12 slides per hour. All the 
blood slides examined must be re-examined according to the relevant regulations 
for re-examination. The results of the microscopy must be recorded in time. The 
blood slides examined must be kept by the production team and brigade, and not be 
disposed off until completion of the microscopy. All the slides should be marked, 
with" -" on the slides with negative results and "+" on those with positive results,. The 
results of the positive slides should be recorded in the forms for the mass survey. 

(2) Selective treatment 

a. Endemic areas of bancroft ian filariasis: For the microfilaria positive cases: Adopt 
the three or five day regimen of a total dosage of 3 g DEC, or seven day regimen 
of a total dosage of 4.2 g DEC. Continue for three courses at intervals of at least 
one month. Re-examine after completion of three courses. Those remaining positive 
should be treated again with the same regimen. 

b. Endemic areas of brugian filariasis: For the microfilaria positive cases, use a 
treatment course of a total dosage of 1.5-2.0 g DEC. Administer two to three courses 
at intervals of at least one month. Re-examine after completion of three courses. 
Those remaining positive should be treated again with the same regimen. 
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should be treated again with the same regimen. 
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For patients with other complications, a minimal increase in the DEC regimen can 
be used to relieve side reactions. Children below IS years of agemust be first de
wormed to expel ascaris, then treated with a reduced dosage of DEC. During 
treatment, a close watch should be kept for side reactions and appropriate treatment 
given if necessary. 

(3) Frequency of mass blood survey and selective treatment 

Usually two to three surveys are necessary for endemic areas with single brugian 
filariasis, and hypo-, meso- and hyper-endemic areas of bancroft ian filariasis. The 
frequency of examination and treatmentshould depend upon the local infection 
rate. For areas with mixed infections, the treatment should be selected according to 
the predominant species of filaria. 

2. Mass survey and selective treatment combined with whole population 
administration ofDEC-MS 

The methods for mass survey and selective treatment are the same as described 
above. Mass administration ofDEC-MS should be applied after one or two mass surveys in 
areas where the microfilaria rate is over 10%, and one mass survey in areas where the 
microfilaria rate is below 10%. Medicated salt containing 3% DEC should be administered 
continuously for three to six months with a total dosage of 4.S-9 g of DEC. 

The DEC-MScan be administered after mass survey and selective treatment or after 
mass survey and before selective treatment. It is advisable to take the medicated salt before 
selective treatment as this will reduce the side reaction of selective treatment of the original 
microfilaria cases. 

Mass survey and selective treatment combined with DEC medication of the whole 
population 

In areas where the microfilaria rate is above 10%, one to two mass surveys should 
be conducted, while in areas where the microfilaria rate is below 10%, one mass survey 
should be conducted. The microfilaria cases detected should be treated with routine methods, 
and all the inhabitants above five years of age should be treated with DEC. In endemic 
areas of bancroft ian filariasis, a regimen with a total dosage of3 g or 4.2 g of DEC for one 
course should be adopted. In endemic areas ofbrugian filariasis, the total dosage of l-I.Sg 
of DEC should be administered in one or two doses for one course. 

II Control of mosquito vectors 

Mobilize the masses to launch mosquito control work, which should be integrated 
with the patriotic health campaign. Mosquito trapping, repellents and proofing should be 
adopted to reduce mosquito density, and the application rate and proper use of bed nets 
should be increased through pUblicity and education. 
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III. Treatment of chronic cases 

For chronic cases of filariasis, in addition to etiological treatment, some effective 
methods combining Chinese traditional medicine and western medicine should be used for 
treating the signs and symptoms, e.g., surgical treatment for hydrocele, heating and bandage 
treatment and mulberry bandage for elephantiasis, silver nitrate or sodium iodide solution 
for pyelic perfusion for chyluria, etc. 

IV. Control activities after basic elimination 

The original microfilaria cases detected in previous years should be re-examined and 
retreated. The cases missed in the examination and treatment in the previous years should 
be examined and treated. For brigades with weak links in control activities, an additional 
sampling survey should be conducted. Blood examination and DEC administration should 
be performed promptly on the immigrant population to prevent the import of sources of 
infection. 

In some counties/cities which have good conditions, a representative area should 
be selected as a surveillance location for conducting dissection of mosquito vectors, 
observation of natural infection of mosquito, and examination of newborn children to find 
out if there is any new infection and to accumulate scientific data. 

In counties/cities where basic !elimination of filariasis has been achieved, blood 
examination of microfilaria should still be listed as pert of the physical examination of 
conscripts and as a routine item of surveillance. 

Attention should be given to the collection, accumulation, collation and management 
ofthe historical data on filariasis control generated during the control process. They should 
be placed on file and stored properly. 

The above mentioned technical measures should be selected by different areas 
based upon their local requirements. The activities should be recorded and improved 
continuously. 

_____________________________________________ 189 

COIIlro/ of Lymphaltc: Fi/oriasis in Chillll 

III. Treatment of chronic cases 

For chronic cases of filariasis, in addition to etiological treatment, some effective 
methods combining Chinese traditional medicine and western medicine should be used for 
treating the signs and symptoms, e.g., surgical treatment for hydrocele, heating and bandage 
treatment and mulberry bandage for elephantiasis, silver nitrate or sodium iodide solution 
for pyelic perfusion for chyluria, etc. 

IV. Control activities after basic elimination 

The original microfilaria cases detected in previous years should be re-examined and 
retreated. The cases missed in the examination and treatment in the previous years should 
be examined and treated. For brigades with weak links in control activities, an additional 
sampling survey should be conducted. Blood examination and DEC administration should 
be performed promptly on the immigrant population to prevent the import of sources of 
infection. 

In some counties/cities which have good conditions, a representative area should 
be selected as a surveillance location for conducting dissection of mosquito vectors, 
observation of natural infection of mosquito, and examination of newborn children to find 
out if there is any new infection and to accumulate scientific data. 

In counties/cities where basic !elimination of filariasis has been achieved, blood 
examination of microfilaria should still be listed as pert of the physical examination of 
conscripts and as a routine item of surveillance. 

Attention should be given to the collection, accumulation, collation and management 
ofthe historical data on filariasis control generated during the control process. They should 
be placed on file and stored properly. 

The above mentioned technical measures should be selected by different areas 
based upon their local requirements. The activities should be recorded and improved 
continuously. 

_____________________________________________ 189 



COI/lrol of Lymphatic Filonatis III C/tina 

Organizational Rules ofthe National Technical Steering Group 
for Filariasis Control and Research 

[A • Report of the 1- meeting of national technical steering group for filariasis control and research" 
Annex 2, MOH(82)Wei Fang Zi No. 38] 

Filariasis is one of the major harmful parasitic diseases with a wide distribution 
and numerous infected persons in China. Under ,the leadership of the Party and the People's 
Government, great achievements in filariasis control and research have been obtained. In 
order to strengthen the technical guidance for filariasis control and research and push filariasis 
control and research on to a new phase, the Ministry ofRealth (MOR) decided to establish 
a National Technical Steering Group for Filariasis Control and Research (Steering Panel). 
The Steering Panel is an advisory board of filariasis control and research for MOR and is 
authorized by MOR to inspect and guide the control and research work. 

Organization 

Article 1. Members of the Steering Panel will be the experts in filariasis control and 
research recommended by different provinces/autonomous regions/municipalities and 
relevant units and approved by MOR. 

Article 2. The Steering Panel consists of five Consultants, one Director, three Deputy 
Directors and three Secretaries. 

Article 3. The term of office, adjustment and augmentation of the members ofthe Steering 
Panel will be decided by MOH according to the given condition. 

Article 4. The administrative body is located at the Institute of Parasitic Diseases (IPD), 
Chinese Academy of Medical Sciences (CAMS), and the seal ofIPD, CAMS will be used 
on the documentation of the Steering Panel. 

Mission 

Article 5. In respect of control activities, to assist MOH to: 

I. Formulate a national filaria!>ls control programme and technical scheme; 

2. Give guidance in inspection, and work out relevant schemes; Sum up, discuss and 
disseminate experiences in filariasis control. 

--... 
Article 6. In~t of research activities, to assist MOR to: 

1. Work out plans for reseat-.b on filariasis and set the key research projects; 

2. Find out the progress of research al.;,·.,;ties, inspect the completion of key research 
projects and organize collaborative studies tO~~kle the key problems; 

3. Review the achievements of research projects, make re"·.."mendation to MOH, and 
assist MOR in the organization of appraisal and put forward sugg"~;(ms for application 
and dissemination. 
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Article 7. Be responsible for coordinating and guiding the work of the three collaborating 
regions for filariasis control. 

Article 8. Make suggestion to MOH about personnel training in filariasis control and 
research. 

Article 9. Organize the flow of scientific infonnation, arrange academicdiscussions, and 
compile technical and popular science materials. 

Activities 

Article 10. Plenary session of the Steering Panel will be held once a year for making 
progress reports, discussing and summing up experience, and fonnulating or revising work 
plans. Director and Deputy Directors will meet whenever necessary. 

Article 11. At a suitable time, organize consultants or members to go to relevant areas to 
inspect the filariasis control and research activities. 

Article 12. When necessary, responsible institutions of different research projects could 
call ad hoc meetings and submit,~ written report of the progres!of research to the Steering 
Panel. /' 
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Control of Lymphalic Fi/Qriasis in ClUJ", 

Criteria of for Certification of Basic Elimination of Filariasis 

[«Report of the meeting of national technical steering group for filariasis control and research in 1983" 
Annex 2, MOH(84), Wei Fang Ji Zi No. 661 

Criteria of Basic Elimination of Filariasis 

In counties/cities endemic for filariasis, if the microfilariasis rate declines to below 1 % 
through control activities, it will be regarded as basic elimination of filariasis. 

Methods for Assessment of Basic Elimination of Filariasis 

I. Certification at county (city) level 

1. Items of inspection 

( I) Distribution of prevalence of filariasis, process of filariasis control activities, data 
from previous surveys and treatment, experience and problems. 

(2) Microfilaria rate of residents in endemic areas. 

(3) Progress of survey and treatment of chronic patients of filariasis. 

(4) Progress of mosquito proofing and mosquito control. 

2. Methods and procedures of inspection. 

(I) The counties (cities) endemic for filariasis should make a self inspection of the 
result of control activities after implemimtation. In areas where repeated diagnosis 
and treatment is adopted, the microfilaria rate of every brigade should decline to 
below 1 %; while in areas where mass DEC administration or mass administration 
of DEC-medicated salt is implemented, stratified sampling method should beused, 
and the number of persons investigated should not be less than 10% of the total 
population of the endemic area. If basic elimination is confirmed, they should 
submit an application to the province (autonomous region) for certification. In 
counties or some focal endemic areas where the original microfilaria rate by brigade 
was below 1 %, certification should be done by the provincial (autonomous regional) 
and prefecture sanitary anti-epidemic stations. The stations should organize experts 
to make the certification (information check-up) based on the results of surveys in 
the last five years, 

(2) The counties/cities to be assessed must give a comprehensive report on the epidemic 
situation of filariasis, control measures and current status to the inspection team. 

(3) Site selection for certification: Based on the principle of more points with wide 
coverage, the inspection team will select sites for inspection by using stratified 
cluster sampling in areas with different prevalence rates, different topography and 
different implementation of control measures. 

(4) Number of people for the inspection: For counties/cities with a popUlation over 
300000, the number of people to be checked up should be 7000 to 10 000; For the 
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counties/cities with a population less than 300 000, it should not be less than 2% of 
the total population. 

(5) Composition of inspection team: The certification should be conducted by 
professional personnel from prefectures and counties, and be organized by the 
province (autonomous region). The main responsibilities of the inspection team 
are supervision and guidance of the certification. The team should be divided into 
a blood-collection group, a microscopic examination group and an information 
check-up group, all of which should be made up of skilled technicians. 

3. Demands of certification 

(1) In the counties (cities) to be assessed, a leading group consisting of responsible 
persons of the government and health department should be organized. Mass 
mobilization and data prepar~tion should be done fully. 

(2) Summer and autumn are the good seasons for conducting certification. The time 
for collecting blood sample should be scheduled between 9 p.m. and 2 a.m. Subjects 
to be examined are inhabitants above one year of age. The blood survey rate should 
be 98% of the total number (those away from home for a long time are excluded). 
Blood should be taken from the ear of each person to make two thick smears. Each 
smear Should contain three big blood drops (equal to 60 ml), and the blood film 
must be evenly distributed with tidy margins, then fixed and stained for microscopic 
examination after drying and haemolysis. 

(3) A slide-moving device should be used for microscopic examination of the slides 
and the speed of microscopic examination should be 8-12 per hour, the maximum 
not exceeding 15 slides per hour. Twenty-five percent of slides with negative results 
should be re-examined by the inspection team. 

(4) The microfilaria cases detected through inspection should be further investigated 
and analysed. 

(5) Select three brigades (administrative villages) with different levels of endemicity 
to investigate the number of advanced cases with elephantiasis, hydrocele and 
chyluria, and the status of treatment. 

(6) The measures for mosquito proofing and control and their effect should be 
investigated. 

(7) The certification work must be based on facts that are accurate and precise. 

The original records and all statistical forms must be filled in clearly and stored 
properly. After certification, a written summary report should be submitted to the 
responsible authorities at the provincial (autonomous region) and county level. 
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I. Certification at province (autonomous regionnevet 

1. Requirement for applying for certification and preparatory work 

After all the endemic counties (cities) are confirmed for the basic elimination of filariasis 
through certification by the province (autonomous region), the provincial department of 
health should apply to MOH for certification. Then MOH must organize professional 
personnel from relevant provinces (autonomous regions) to make an certification for that 
province (autonomous region). 

In order to assure a smooth inspection, it is suggested that every province (autonomous 
region) organizes a leading group consisting of responsible persons from the provincial 
government, health department, office of the committee of patriotic health movement (or 
office of endemic diseases control), provincial anti-epidemic station or institute of parasitic 
diseases control. An office should be set up under the leading group to organize and mobilize 
the work and handle data processing, personnel, budget, supplies and means of transportation. 

2. Coverage of certification and site selection 

In principle, certification should cover 10% of the total number of endemic counties (at 
least four counties) in the whole province (autonomous region). One of the counties should 
be recommended by the province for information check-up, while the other counties(cities) 
should have on-the-spot inspection. The counties (cities) to be assessed should be selected 
by stratified sampling method, based on rates of infection, topography, position, worm species 
and intervention measures. It will be best to include one county from each prefecture 
endemic for filariasis. In the selected county, sites for certification should be selected 
through stratified sampling based on the population size of different brigades. Generally 
this will be seven to nine brigades, with a minimum offive brigades. The number of persons 
to be investigated for each county should be the same as that for county (city) level inspection. 

3. Methods 

The inspection team should be divided into several groups according to the number,QVji·"'" 
counties (cities) selected, and each group should be sent to a different county (cityfior 
conducting the inspection, The members of the certification team should be mainly skilled 
health technical personnel from the province (autonomous region) to be assessed.The 
inspection team should be responsible for supervision and technical guidance, The items 
and demands of certification are the same as that for county (city) level certification, Each 
group must submit a written report to the authorities at the prefecture and county levels 
after completion of the certification, Then all the groups should get together at the province 
(autonomous region) level to make a summing-up report for the whole province to the 
provincial (autonomous regional) authorities, The report should then be submitted to MOH, 

4. Evaluation of certification 

Basic elimination of filariasis in a province (autonomous region) should not be confirmed 
until the mean microfilaria rate of each county (city) by brigade in the province (autonomous 
region) declines to below I %, If it is found that the microfilaria rate in one brigade of one 
county (city) is 1 1%, another brigade in that county (city) should be randomly selected for 
investigation, If it fulfils the criteria, the basic elimination of filariasis in the province 
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investigation, If it fulfils the criteria, the basic elimination of filariasis in the province 
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(autonomous region) should be confinned. If the microfilaria rate is 3 1% in two brigades 
and in two counties, the province (autonomous region) should take remedial measuresand 
reapply for certification. 

Organization 

In principle, certification by different levels is practised. For the counties (cities) 
reaching the criteria of basic elimination of filariasis, the province (autonomous region) 
will organize certification at prefecture and county levels. For the province reaching the 
criteria of basic elimination of filariasis, MOH will organize certification. 

Revised in December 1983 
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Programme of Filariasis Control and Research in 1984-1990 

[Extracted from the "Summary of the national meeting of experience exchanging in filariasis control" 
MOH (84) Wei Fang Zi No. 17] 

Although great success in filariasis control and research has been achieved in China, 
the progress in different areas has not been even and the future tasks remain very arduous. 
Based on the progress in filariasis control in different areas and the control programmes 
discussed at the meeting, the representatives consider that the goal of basic elimination of 
filariasis in the majority of endemic counties/cities by the year 1990 is quite feasible. To 
achieve this goal the following work should be done: 

I. Strengthen leadership and earnestly implement the control programme 

The fact that filariasis has been eliminated in the whole of Shandong province 
demonstrates that filariasis can be controlled. Filariasis can certainly be brought under 
control and finally eliminated provided the following conditions prevail: the authorities 
pay attention to filariasis control; place it on agenda and provide financial, material and 
human resources support; and measures are accurately and precisely implemented for several 
years. Following that, if surveillance work is conducted properly, the achievement of filariasis 
control can be sustained and further improved. Therefore, every area should formulate a 
suitable control programme, make unified arrangements, put them into practice and provide 
regular supervision. 

2. Improve the organization of filariasis control and strengthen the professional 
contingent engaged in filariasis control 

The provincial institutions of filariasis control should be strengthened ideologically 
and organizationally to raise their commitment and professional quality, and to provide 
appropriate technical personnel in accordance with the requirements of the local filariasis 
control programme at the prefecture, city and county levels. 

3. Bring the grassroots health units into full play in filariasis control 

In the anti-epidemic section of the commune health centre in the endemic area, there 
should be a person responsible for filariasis control. In the production brigade, the village 
doctor should do filariasis control work concurrently. In every place, the village doctor's 
remuneration for doing filariasis control must be appropriately fixed. Successful groups 
and individuals engaged in filariasis control must be commended. Grassroots health workers 
should be well trained. Professional contingents consisting of a certain number of 
professionals and village doctors should be organized to guarantee the implementation of 
filariasis control activities. 
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4. Closely combine filariasis research with control practice 

At present, emphasis should be put on the following aspects: 

(I) Study on the transmission threshold of filariasis 

This is a key area to be studied, both theoretically and practically, after the basic 
elimination of filariasis. This research projectneeds a unified design and 
methodology, as well as collaboration and a suitable division of work among different 
agencies. 

(2) Study on the surveillance methods and control strategies in areas where basic 
elimination of filariasis has been achieved 

To proceed from basic elimination to the stage of elimination of filariasis, it is 
necessary to develop economical, simple and reliable surveillance methods, and to 
make an evaluation of different practices. 

(3) Study on diagnostic methods for filariasis 

Develop diagnostic methods that are easily applicable and suitable for field 
investigation, including improvement of etiological diagnostic methods and study 
of immunological diagnostic methods. 

(4) Study on the therapies for chronic patients of filariasis 

Relevant institutions of medical research and medical colleges/universities should 
continue to develop new therapies against chyluria and elephantiasis. 

Every institution should select some projects based on the requirement of their 
local programme of filariasis control and local technical resources and facilities, 
work with a sense of responsibility and in collaboration with other relevant 
institutions. They should stress on cost-effectiveness, avoid repetitive work, adhere 
to the policy of combining research with control practice, and laboratory with field 
work, and set up pilot stations for flariasis control and filariasis surveillance. The 
National Technical Steering Group for Filariasis Control and Research should 
organize research collaboration, support academic discussions, and go to the problem 
areas to give technical guidance. 

5. Strengthen the management of technical information of filariasis control 

Every locality must pay attention to the collection, processing and management of 
data, such as the name list of diagnosis and treatment, statistical forms, records of 
consumption of drugs for prevention and treatment, records of mosquito surveys, records of 
inspection, records of training, reports of fmdings, summing-up reports, photos, etc. All 
this material is valuable historical data that should be maintained for summing up and 
guiding the filariasis control activities. 
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Plan for basic elimination of filariasis for different provlnces/munlclpalltiesl 
autonomous regions(PMA)' 

No. counties/ 
cities No. countieS/cities reaching basic 

PMA No. endemic reaching elimination of filariasis expected in 
counties! basic different years: 

cities elimination 
before 1993 1984 1985 1986 1987 1988 1989 1990 

Jiangxi 74 14 8 6 7 10 15 10 4 

Shanghai 10 10 

Guangdong 81 45 13 13 10 

Zhejiang 67 37 15 6 5 4 

Fujian 68 37 12 8 6 5 

Jiangsu 71 16 13 12 10 10 10 

Henan 71 34 17 14 6 

Hubei 69 34 15 15 5 

Anhui 82 7 4 4 10 13 14 15 15 

Shandong 74 74 

Hunan 55 35 9 11 

Guizhou 47 47 

Sichuan 27 16 6 5 

Gunaxi 68 57 11 

Total 864 463 123 94 59 42 39 25 19 

. The above table is based on the data submitted by different PMA 
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ControJ of Lymphatic F,/al'las;s in China 

Technical scheme for surveillance in areas where filariasis 
has been basically eliminated 

[MOH (88) Wei Oi Ji Zi No. 54] 

1. Objective 

The purpose of filariasis surveillance is to understand the pattern of filariasis 
transmission in areas where filariasis has been basically eliminated and forecast the trend 
of transmission, so as to provide a scientific basis for formulating strategies to eliminate 
filariasis. 

2. Plan and implementation 

(I) Longitudinal and cross-sectional surveillance of filariasis. 

(2) When formulating a surveillance plan, strict standards and the methodology must 
be set, taking into consideration the continuation ofthe organization, techniques 
and data, and adopting the principle of responsibility at different levels. 

(3) The departments of filariasis control at the province/autonomous region/ 
municipality level are responsible for overall planning, unifying methodology and 
standards, and organizing implementation. The departments of filariasis control at 
the prefecture/city/county level are responsible for the implementation of 
longitudinal and cross-sectional surveillance. 

(4) In principle, one prefecture (city) should set a longitudinal surveillance station 
and all the endemic counties must conduct cross-sectional surveillance. 

(5) The coverage of surveillance could be defined by fixing spots (for longitudinal 
surveillance) and sampling check-ups (for cross-sectional surveillance). They should 
not be too large and result in waste of manpower and material resources. 

3. Site selection 

(I) For prefecture and city, one village (1000-2000 population) that had a relatively 
high microfilaria rate in the population at the last investigation and high microfilaria 
density in the positive cases should be selected as the spot for longitudinal 
surveillance. 

(2) For cross-sectional surveillance at the county/city level: 

a. According to the principle of site-selection, namely, different positions, more points 
and wide coverage, stratified cluster sampling method by village or resident's 
committee (no less than \000 population) should be adopted. 

b. Focal surveillance should be conducted at the areas with vulnerable links. 

4. Content and methods 

(1) Perfect the organization of surveillance: The surveillance group should consist of 
a skilled and experienced technical core and be kept relatively stable. 
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(2) Longitudinal surveillance: including parasitological surveillance (once eve!), other 
year) and mosquito surveillance (once eve!), year or eve!), other year), possibly 
serological surveillance, at a fixed time (same season) and fixed point (same village 
and household). 

(3) Cross-sectional surveillance: It is necessary to conduct parasitological surveillance 
and, if possible, add mosquito surveillance and serological surveillance in areas 
with good facilities. 

(4) Parasitological surveillance: 

a. All the people except children below five years should be subject to blood 
examinations. Detailed individual investigation should be done on the residual 
microfilariemia cases that are found to have negative conversion and on the newly 
detected microfilariemia cases, to identify whether it is real negative conversion or 
new infection. 

b. Double-slide method should be used for blood examinations. Each slide should 
contains three big drops of blood (60ml), two slides contain a total of 120ml 
peripheral blood. 

c. Collection of data on blood examinations from physical examinations of army 
recruits should be continued. 

d. Based on the establishment of the name list of chronic filariasis cases, focal 
investigation should be done on acute inflammatory attacks of filariasis in some 
areas with good conditions. 

(5) Mosquito surveillance: 

a. First, the predominant mosquito species transmitting filariasis in the surveillance 
points should be identified. 

b. Households for mosquito catching should be selected by using the random or 
systematic sampling method, or mosquito should be caught by light traps in the 
whole village. Mosquitoes caught should be recorded by households, separated by 
microfilaria positive households and non-positive households, so as to analyse the 
relationship between positive mosquitoes and positive households. 

c. For mosquito dissection, individual method of dissection should be used. For 
longitudinal surveillance point ofbancrotian filariasis, over 2000 mosquitoes should 
be observed in one year. 

d. During dissection, attention should be paid on identification of human and animal 
filaria. 

(6) Serological surveillance: 

a. At present, IFAT is recommended for community serological surveillance. 300-
500 persons are necessary for each longitudinal surveillance point. 
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b. Longitudinal serological surveillance must be conducted simultaneously with 
parasitological surveillance, so that they can be used for mutual reference and 
verification of results and data analysis. 

c. Serological longitudinal surveillance must be conducted on a fixed population to 
ensure the continuity and comparability of data .. 

5. Surveillance and its short-term target 

(1) In provinces/autonomous regions/municipalities that have reached the criteria of 
basic elimination of filariasis, the number of people investigated for cross-sectional 
parasitological surveillance must not be less than 3% of the total population of the 
endemic area (not including the focal surveillance for finding vulnerable links). 
The duration should be decided by the departments of sanitation and epidemic 
prevention of the province/autonomous region/municipality according to local 
conditions. 

(2) The results of blood examination of migrant population must be microfilaria 
negative. The microfilaria positive cases must be treated regularly and turned to 
negative. 

(3) Longitudinal and cross-sectional surveillance must be conducted at the village 
level (1000-2000 population) where the human microfilaria rate declines to below 
0.1%, the density of microfilaria in the blood of positive cases is not over 5/60ml, 
and no filaria larvae is found through mosquito surveillance. 

6. Data 

(I) Data collection and process: Should include local population structure, blood survey 
and treatment, inspection of control activities, blood examination of conscripts, 
popUlation migration, ecological survey and natural infection of mosquito vectors, 
and the variation in social and natural factors in the previous years. 

(2) Establish individual investigation ofthe newly detected microfilaria positive cases 
(table attached). 

(3) Surveillance data should be managed by professional personnel who must remain 
stable on the post. 
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Scheme for Sampling Check-up of the Provinces Reaching 
the Criteria of Basic Elimination of Filariasis 

[MOH (88) Wei Di Ji Zi No. 57] 

This scheme is prepared and tried out according to the document [MOH (1987) 
Wei di Ji Zi No.3] "Notice about improving the methods for certification of reaching the 
criteria in endemic diseases control", in combination with the available practical experience 
in sampling check-up, suggested by the Sixth Plenary Session of the National Technical 
Steering Group for Filariasis Control and Research through extensive opinion-soliciting. 

I. Main content: Check up the filariasis control data in previous years and conduct 
blood examination on a certain number of the population. 

2. Method and procedures: 
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(I) Organize teams for sampling check-up: After receiving the report ITom the province 
reaching the criteria of basic elimination of filariasis, MOH will organize some 
experienced professional in filariasis control and research to form samplin~ check
up teams. The province to be checked must brief the sampling check-up teams on 
the epidemic situation of filariasis and control activities, provide them with the 
results of provincial certification and other relevant data, and cooperate with them. 

(2) Select counties for sampling check-up: Based on the data of the epidemic situation 
of filariasis and control activities supplied by the relevant departments, the province 
will select at random two to three counties for the sampling check-up. Besides 
receiving reports on filariasis control from relevant departments ofthe country, the 
check-up team will look at the main control measures, the results of previous check
ups, the vulnerable links, measures for surveillance and consolidation through 
consulting existing data, interviews and discussions. These will include: a. maps 
of prevalence and distribution of filariasis before and after implementation of control 
activities; b. plans, summing-up reports, statistical forms at different phases of 
control practice, and previous county self-check and provincial certification; c. 
original data, including mass survey registrations, name lists of positive cases, 
records of treatment, records of administration of DEC-medicated salt, etc; and d. 
status of data collection, process and management. 

(3) Blood examination of the human population: It will be done in at least three 
administrative villages (3000-5000 persons) from one county sampled. The rate of 
blood collection, method of blood collection, rate of re-examination of negative 
blood slides, and identification of results will be decided according to the demands 
and regulations of the criteria of basic elimination of filariasis and method of 
certification in the MOH document [MOH(84) Wei Fang Ji Zi No. 66]. 

(4) Report of sampling check-up: The sampling check-up team will make comprehensive 
analysis and evaluation of the check-up results of the data and the result of blood 
examination of the human population. 
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Name List of All the Members ofthe Previous 
National Technical Steering Group 

for Filariasis Control and Research in 1982-1994 

[Collected from MOH(82) Wei Fang Zi No. 38; (88) Wei Fang Ji Zi No. 161; 
Wei Fang Ji Fa (1992) No. 13] 

Consultant Mao Shoubai, Gong Jianzhang, Jin Daxiong, Su Shouzhi, 
Zhang Disheng, Zhong Chonghu 

Director Zhong Chonghu, Shi Zongjun 

Deputy Director Shi Zongjun, Liu Xinji, Li Xiaopeng, Sun Dejian, 
Zhang Shaoqing 

Secretary Li Zhongxing, Tao Zenghou, Zhou Zhongfu, Sun Dejian, 
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Control of LymphatIC FiJariQSi$ in China 

Criteria of Verification of Elimination of Filariasis (trial) 

IMOH Wei Fang Ji Fa (1994) No.1) 

1. Definition of elimination of filariasis 

In filariasis endemic areas, the source of infection is eliminated and filarisis transmission 
is completely interrupted through control practice. 

2. Criteria of elimination of filariasis 
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Taking a county or an equivalent administrative region as a unit, it has been confirmed 
through provincial certification that filariasis has been basically eliminated for over 10 
years: 

(I) Parasitological surveillance covering more than 3% of the total population in the 
endemic area and 30%ofthe townships and towns endemic for filariasis has found 
no microfilaria cases. 

(2) Mosquito surveillance shows no mosquito infection with human filaria. 
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CQfltrol of Lymphatic Filar,ClSIS in CMK1 

Explanatory Notes on Criteria for Verification of 
Elimination of Filariasis (Trial) 

Filariasis is prevalent in 15 provinces/autonomous regions/municipalities (Taiwan 
Province not included) in China. Through active control activities, 96.8% endemic counties/ 
cities had reached the criteria of basic elimination of filariasis by 1992. The results of 
surveillance over a large area over years demonstrated that the achievement of filariasis 
control in our country is sustainable. This criteria is formulated based on repeated extensive 
discussion and demonstration on the feasibility of elimination of filariasis in our country 
and its technical indices. The explanatory notes are as follows: 

I. The requirement for basic elimination of filariasis over 10 years is made based on 
observations at home and abroad that the duration of persistence of micrfilariemia 
in most cases is less than 10 years. In our country, in areas where filariasis has 
been basically eliminated and filariasis transmission has been effectively controlled, 
the residual microfilariaemia cases can tum negative after 10 years or more. 

2. Parasitological surveillance should be conducted according to the regulations for 
the technical system of blood examination specified in the Manual of filariasis 
control. 

3. The population of endemic areas is calculated based the administrative village or 
township (or equivalent administrative divisions) endemic for filariasis as a unit. 
The parasitological surveillance in a county is done by stratified cluster sampling 
at different locations in the endemic areas: calculated as 70000 if the population 
is less than 70 000, and as 500 000 ifit is more than 500 000. 

4. Mosquito surveillance is conducted in more than three blood survey locations. 
Mosquitoes in human dwellings are collected house by house, then dissected 
individually. In endemic areas of bancroftian filariasis, more than 3000 Culex 
pallens or Culex quinguefaciatus are collected; in endemic areas ofbrugian filariasis 
more than 1000 Anopheles sinensis and/or Anopheles anthropophagus are collected; 
and in areas with mixed prevalence of bancrotian filariasis and brugian filariasis, 
the above mentioned requirements are followed after differentiating principal worm 
species from secondary worm species. 

5. For 10 years after basic elimination of filariasis, if parasitological surveillance has 
indicates achievement of the Criteria, it is necessary to make surveillance in I % of 
population in the endemic area and 10 % of the endemic townships and towns ( by 
county). If mosquito surveillance reaches the criteria after parasitological 
surveillance shows no positive microfilaria, mosquito surveillance will not be 
necessary after 10 years. 

6. For basic elimination of filariasis in a whole province/autonomous regionl 
municipality, it is necessary that all the residual microfilaria positive cases in the 
longitudinal surveillance points should tum to negative, no infection of mosquito 
with human filaria larvae is found, and the results of serological surveillance in 
previous endemic areas and non-endemic areas are similar. 
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7. This criteria is an indication of the elimination of the source of infection and complete 
interruption of filariasis transmission. Active survey and treatment of residual 
patients with signs and symptoms of filariasis should be continued. 
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Control of Lymphatic Filariasis in China 

Verification of Elimination of Filariasis (Trial) 

[Summing-up report of the 12'" session of the National Technical 
Steering Group for Filariasis Control and Research 

Annex. MOH Wei Fang Ji Fa (1994) No. 51 

Application for verification 

(\) County (city) will apply to the Bureau of Health at prefecture/city level after 
reaching the criteria of elimination of filariasis. 

(2) After receiving the application from county/city, the Bureau of Health at prefecturel 
city level should organize personnel to make a serious check-up of the surveillance 
work ofthe applicant county/city, then submit it to the Department of Health at the 
province/autonomous region/municipality for their files. After the whole prefecture/ 
city reaches the criteria of elimination of fialriasis, the prefecture/city will apply to 
the Bureau of Health at province/autonomous region/municipality level for 
verification. 

2. Composition of the verification board 

(1) For elimination of filariasis at the prefecture level, the verification board will consist 
of relevant administrative and professional personnel organized by the Bureau of 
Health at the province/autonomous region/municipality level. 

(2) For the elimination of filariasis. at the province level the verification board will 
consist of administrative and technical experts in filariasis control within and outside 
of the province, organized (invited) by the Bureau of Health and other relevant 
departments (such as the provincial science and technology commission). 

3. Content of verification 

(1) Plan for surveillance and elimination of filariasis after basic elimination offilariasis, 
its organization and leadership, professional contingent, technical schemes and 
summing-up report, etc. 

(2) Various original records of implementing surveillance and conducting control 
measures for elimination of filariasis. 

(3) Field investigation, check-up of data and, if necessary, a sample blood survey. 

4. Procedures of verification 

(1) At prefecture level: On the basis ofa comprehensive review of the data from all 
the counties/cities under the prefecture, the verification board of the provincial 
Bureau of Health will sample randomly one to three counties/cities for a check-up 
investigation. The prefecture/city and counties/cities to be checked up will assist 
the reviewing body actively, giving the verification board a comprehensive briefing 
on their surveillance work and progress of eradication of filariasis, as well as 
providing it with the necessary data. 
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(2) At province level: The provincial Bureau of Health will organize a comprehensive 
review of the data from the province/autonomous region/municipality, then sample 
randomly three to five counties/cities for a check-up investigation. 

5. Confirmation of the results of verification 

208 

(I) The verification board will submit written comments and suggestions about the 
results of the verification to the local government. 

(2) The provincial/autonomous regional/municipal Bureau of Health will endorse the 
elimination of filariasis in the counties/cities and prefecture/cities and present a 
certificate to them. 

(3) After the whole province/autonomous region/municipality reaches the criteria of 
elimination offilariasis, the provincial (autonomous regional/municipal) government 
should submit a report to the Ministry of Health for their files. 
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Annex 3 

PHOTOGRAPHS 

Presented by (including institutions and individuals in the order of first appearance of 
the picture) 

Shandong Provincia1lnstitute of Parasitic Diseases (Li Zhaojian) 

Institute of Parasitic Diseases, Chinese Academy of Preventive Medicine (Yu Yonghe) 

Jiangsu Provincial Institute of Parasitic Diseases 

Institute of Parasitic Diseases, Guangxi Zhuan Autonomous Region 

Anhui Provincial Sanitory and Anti-Epidemic Station 

Hubei Provincial Institute of Parasitic Diseases 

Sichuan Provincial Institute of Parasitic Diseases Control 

Hainan Provincial Institute of Tropical Diseases Control 

Fujian Provincial Institute of Parasitic Diseases 

Henan Provincial Sanitory and Anti-Epidemic Station 

Shanghai Municipal No.9 People's Hospital 

Zhejiang Provincial Institute of Endemic Diseases Control (Ding Shangen) 

Guizhou Provincial Institute of Parasitic Diseases 

Hunan Provincial Sanitory and Anti-Epidemic Station 
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Filarlu.\i.\ in ('hifla 

1. Elaphantiasis of leg 

2. Elephantiasis of forearm 

3. Elephantiasis of scrotum and legs 
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5 Elephantiasis of vulva 

filarl<Ll/.1 11/ Chmo 

4. Lymph scrotum complicated 
with elephantiasis of penis 

6. Hydrocele 
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8. Dr Qian Xin-hong (left 2) Vice 
Minister of Health, inspecting the 
Institute of Parasitic Diseases, 
CAMS in 1958 

10. Prof Feng Lan-Zhou (left), 
investigating the breeding 
places of An. sinensis 

F//aFial/1 in Chllw 

7. Establishment of Huadong Branch of the 
National Institute of Health (NIH) in 1950 
(renamed as the Institute of Parasitic Dis
eases, Chinese Academy of Medical Sciences 
(CAMS) in 1957) 

Prof Chen Zi-Da (left), dissecting 
nodules from patients treated with 
DEC for adult worms of filaria 
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12. Prof Zhong Chong-Hu (right 
2), conducting research 
works on filariasis 

FilarlL7~;i.\· 11/ China 

11. Prof Tang Chong-Zhang 
(standing, right 1), guiding 
studies on filariasis in field 

13, Closing ceremony of the second training course for senior eachers in parasitology in 1953, conducted by 
Huadong Branch of NIH, entrusted by MOH 
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14. Training professionals for 
filariasis control 
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Fifaf'la.~i.\· ill China 

15. Propagating the knowledge 
of filariasis control to the 
residents in endemic areas 

17. Local residents viewing 
microfilariae under microscopy 
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19. Residents gathering 
for taking night blood 

Filarw_Hs in Chilla 

18. Filariasis control 
workers taking night 
blood from houe to 
house 

20. Filariasis control 
workers checking 
blood slides next 
morning 

215 

19. Residents gathering 
for taking night blood 

Filarw_Hs in Chilla 

18. Filariasis control 
workers taking night 
blood from houe to 
house 

20. Filariasis control 
workers checking 
blood slides next 
morning 

215 



21. Some bundles of blood 
slides immersing in borax
methylene blue stain 
solution in big basin for 
hemolysis and staining. 
Each bundle has 30-40 
blood slides which are 
separated by match sticks 

23. Re-examination of 
negative slides 
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22. Microscopic 
examination for 
microfilarae 
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24. Filariasis control workers distributing 
DEC tablets to fishers 

FIII/OUI/l //I Chma 

25. Filariasis control 
workers distributing 
DEC tables from 
house to house 

26. Residents gathering for 
taking DEC tablets 
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29. Residents going to Supply 
and Marleting Cooperative to 
buy DEC-medicated salts 

Filanu.".\ ill Chilla 

27. DEC-medicated salts 
in bags 

28. Distributing DEC-medicated salts from 
house to house 
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31 Hydrocele patient receiving 
surgical operation 

Fdurl(/si~- 11/ (·hina 

30. Taking a sample for 
examination and test to 
check DEC-medicated salts 
consumed by residents 

32. Patients of leg elephan
tiasis treated with heat
bandage therapy 

219 
---.~---.--------------------------

31 Hydrocele patient receiving 
surgical operation 

Fdurl(/si~- 11/ (·hina 

30. Taking a sample for 
examination and test to 
check DEC-medicated salts 
consumed by residents 

32. Patients of leg elephan
tiasis treated with heat
bandage therapy 

219 
---.~---.--------------------------



34. Scrotum elephantiasis 
treated by surgical 
operation (left, pre
treatment; right, post
treatment) 

220 

Filaria.l'il'ill ('hilla 

Vulva elephantiasis 
treated by surgical 
operation (left, pre
treatment; right, 
post-treatment) 

33 Elephantiasis of legs treated 
with mulberry leaf-bandage 
therapy (left, pre-treatment; 
right, post-treatment) 
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Fi/aT/asIS III ChmQ 

36. Managing mosquito breeding 
places by inverting vats and pots 

37. Managing mosquito breeding places by 
environmental improvement 
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221 

Fi/aT/asIS III ChmQ 

36. Managing mosquito breeding 
places by inverting vats and pots 

37. Managing mosquito breeding places by 
environmental improvement 

----------------------------------------------------------------
221 



Fliariuws in l"hl/ll/ 

38. The national working conference on filariasis control sponsored by MOH. held in Wuhan, December 1978, 
Vice Minister of Health, Guo Zi-Heng (second row, right 4) attending conference 

39. Closing ceremony of a national training course for teachers in filariasis in 1979, conducted by Henan 
provincial sanitary and anti-epidemic station, entrusted by MOH 
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f 
If. '1 

Filanusi.\" ill Chilla 

40. The investigation and certification for basic 
elimination of filariasis on trail in ten 
counties of five provinces, organized by 
MOH in 1979. De-Jiang County of Gui
Zhou Province, one of ten counties, was 
awarded a silk banner 

41. The first plenary session of National Technical Steering Group for Filariasis Control and 
Research held in Shanghai 1982, Vice-Director of Department of Health and Epidemic 
Prevention, MOH, li Qing-Hua (first row, right 6) attending meeting 

42. Commendatory meeting 
sponsored by Shangdong 
Province Government, held 
in Qingdao 1983 for taking 
the lead in realizing basic 
elimination of filariasis 
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43. The national meeting for 
exchanging experiences in 
filariasis control held in 
Qingdao 1983. Minister of 
Health, Cui Yue-Li (left 2) 
attending meeting 

Filariasis III ChllItl 

44. The research group on transmis
sion threshold of filariasis, 
dissecting mosquito vectors for 
filarial larvae 

45. Closing ceremony of the first national training course in filariasis surveillance con
ducted by the Institute of Parasitic Diseases of Guangxi Zhuang Autonomous Region, 
entrusted by MOH 
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46. Professonals applying IFAT to 
filariasis surveillance 

48. Dr Yin Da-Kuit (right 3) Vice 
Minister of Health, 
declaring basic elimination 
of filariasis in whole country 
in National Conference for 
Parasitic Diseases Control, 
27 October 1994 

FII<IIHl,WS in China 

47. Summing-up and 
Commendatory Meeting 
for basic elimination of 
filariasis sponsored by 
Hunan Province Govern
ment, held in Changsa 
1986, Vice Minister of 
Health, He Jie-Sheng 
(first row, left 2) attending 
meeting 
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Minister of Health, 
declaring basic elimination 
of filariasis in whole country 
in National Conference for 
Parasitic Diseases Control, 
27 October 1994 
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49. Lympoedema 

50. Elephantiasis 

51. Mass mobilization for eliminating filariasis in a village 
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55 Blood collection at 
night 
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Showing filarial larvae (in 
mosquito) to villagers 

56. Blood 
collection at 
night 
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57. Microscopic examination 

58. Microscopic examination 
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DIAGRAM ILLUSTRATING THE ADMINISTRATIVE, PROFESSIONAL AND 

CONSULTATIVE ORGANIZATIONS FOR FILARIASIS CONTROL IN CHINA 
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