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I. INTRODUCTION 

1.1 Objectives 

(I) To review the epidemiological situaticn of dengue fever/dengue haemorrhagic fever 
(DF/DHF) in selected countries/areas in South-East Asia and Western Pacific regions of 
WHO; 

(2) to review the most recent methods of vector and disease surveillance. and of laboratory 
diagnosis: 

(3) to review recent advances in dengue vaccine development; 

(4) to exchange experiences in disease and vector surveillance systems in order to 
strengthen planning for prevention and control activities: 

(5) to exchange information and share experiences in vector control activity with regards to 
conventional and new approaches (established or under development) towards improving the 
efficiency of disease control: 

(6) to exchange information and share experience in case management towards further 
reducing case fatality rates; and 

(7) to discuss expanded collaboration between WHO and Member States in the South-East 
Asia Region and the Western Pacific Region. 

1.2 Participants 

Twenty participants from both the WHO Western Pacific Region and South-East Asian Region 
attended the meeting. One participant from Cambodia was unable to attend owing to unforeseen 
circumstances. In addition. there were 13 temporary advisers. 13 observers and six secretariat 
members at the meeting. 

The members elected Dato' Dr Tee Ah Sian as Chairperson. Dr Shiv Lal as Vice-Chairman. 
and Dr Jayakuru and Ms Tan Boon Teng as rapporteurs. 

The agenda and list of participants are attached as Annexes 1 and 2. 

1.3 Organization 

The members of the WHO WPRlSEAR Biregional Meeting on Prevention and Control of 
Dengue Fever/Dengue Haemorrhagic Fever met in Manila. Philippines from 14 to 17 July 1997. 

The programme of activities is attached as Annex 3. 

1.4 Opening ceremony 

The meeting was opened by Dr S.T. Han, Regional Director of WHO, Western Pacific Region. 
Dr Han described the growing prevalence of dengue, both globally and within the Western Pacific 
and South-East Asia Regions, and the recognition of dengue as an increasingly common public health 
concern in many tropical countries. He outlined some of the factors that have led to this increase and 
resurgence, and the collaborative activities taken on the prevention and control of dengue between 
the Western Pacific and South-East Asia Regional Offices. He also mentioned the progress made in 
dengue control - especially in virology, laboratory diagnosis, vaccine development and case 
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management - and emphasized the need to strengthen these as well as disease surveillance systems to 
fully achieve the goal of controlling dengue. Finally, he stated his wish that the meeting would 
contribute to the establishment of more effective national and regional prevention and control 
measures and that further collaborative activities between the two Regions would be undertaken in 
the near future. 

Dr R.H. Henderson. Assistant Director-General of WHO Headquarters; and 
Dr A.G. Andjaparidze, Regional Adviser in Communicable Diseases of WHO. South-East Asia 
Region, on behalf of Dr U.M. Rafei. Regional Director of WHO, South-East Asia Region, also 
delivered messages. Dr Henderson emphasized the importance of showing efficacy and credibility 
from both a political and public health standpoint in making a response that ameliorates and prevents 
dengue epidemics. He reiterated Dr Han's remarks on the need to strengthen dengue prevention and 
control measures and expressed WHO's continuing support for such measures at the country level. 
Dr Andjaparidze (on behalf of Dr Uton) described the many dengue control activities undertaken in 
the Regions. such as the 1995 Consultative Meeting on the Control of DFIDHF. which developed 
strategies and plans of action for national and regional levels; the Dengue Bulletin which promotes 
information exchange. and the special technical meeting on the management of dengue in 1996. 
which established guidelines for the management of dengue epidemics. He also emphasized the 
importance of the tetravalent live-attenuated vaccine developed in Thailand. 

2. PROCEEDINGS 

2.1 Outline of daily sessions 

On the first day. each of the participants presented a country report on the current status of 
DF/DHF prevention and control programmes. 

The second day began with three presentations on the regional situation of DF/DHF control in 
the Americas, South-East Asia. and the Western Pacific Regions. These were followed by update 
sessions on (I) the management of dengue epidemics; (2) the clinical aspects of DF/DHF: (3) the 
entomological aspects of DF/DHF; (4) applied research on DFIDHF vector control; and 
(5) laboratory diagnosis of DFIDHF. 

The third day continued with update sessions on (6) DFIDHF vaccine development; (7) dengue 
surveillance; and (8) DF/DHF epidemiology and information exchange. In the afternoon. members 
of the meeting were divided into three discussion groups. One group discussed DFIDHF 
surveillance, information exchange and laboratory diagnosis. Another group discussed DF/DHF case 
management and vaccine development while the third group discussed matters relating to vector 
surveillance and control. 

On the fourth day, all participants jointly reviewed and discussed the conclusions brought 
forth on DFIDHF topics discussed during the previous day. 

2.2 Summary of country reports on DF/DHF 

2.2.1 Bangladesh 

Sporadic cases of DHF were reported from the border areas near Myanmar before there was 
an outbreak of OF (DEN-3) in Bangladesh in 1964, known as 'Dhaka fever,' with symptoms closely 
resembling those ofDHF. Most of the reported cases were young adults, with one case resulting in 
death. During 1982-1983, a survey was carried out among schoolchildren in Dhaka. Of the 2465 
blood samples taken, 278 (11.3%) were found positive for dengue-I (DEN-I) by the HI test. During 
1983-1984, ovitrap surveys were carried out in Dhaka to detect the presence and prevalence of Aedes 
aegypti and Aedes albopiclUS. Of the 23 areas sampled, 22 gave positive results. The A. aegypti 
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index was 16.2 and the A. albopictus index was 5.3. Ovitraps were found positive mainly in the old 
congested city areas where water supply was sporadic and irregular. Between 1984-1986, 21 blood 
samples were collected from two hospitals in Dhaka and three (14.3%) were found positive by the HI 
test. In 1995-1996. a report from the Institute of Epidemiology Disease Control & Research 
(IEDCR) revealed that the vector popUlation of A. aegypti was 0.013% in Dhaka. 

At present. the regular monitoring of the Aedes index and the collection of serological blood 
samples are not carried out by the medical institute~ in the country. Also, there is no national 
programme for dengue vector control in Bangladesh, although some vector control activities 
(e.g. larviciding) exist in urban areas. Currently, a sero-epidemiological study ofDF/DHF in the 
country is being undertaken as part of the Integrated Control of Vector Borne Diseases Project 
( 1993-1997). 

2.2.2 Cambodia 

Since 1962, Cambodia has faced regular DF outbreaks which affect children in areas with 
concentrated populations. especially in Phnom Penh and Battambang. Identified areas at risk spread 
out from the south (Kampot & Kompong Som Provinces) to the north-west (Battambang & Banteay 
Meanchey Provinces). reaching 16 provinces. Epidemics were reported in 1983. 1985, 1987. and 
1990. Compared to other neighbouring countries. the case fatality rate for dengue is very high 
(3.6-15%). The most severe outbreak occurred in 1995 with more than 10 200 cases and 420 deaths. 
which corresponds to an attack rate of roughly 1041100000 population. A 300% increase in the 
number of cases in the Battal1lbang province between April and May confirmed the epidemic 
situation. which extended rapidly to other provinces. The four main areas affected were the 
Battambang (2538 cases). Phnom Penh (2127). Kandal (1767), and Banteay Meanchey (1054) 
Provinces. A large-scale intervention. consisting of a mass-media campaign. massive Clean-up 
operations, Temephos application in water containers. and insecticide UL V spraying. played an 
important role in reducing the number of dengue cases. In 1996. the overall incidence was lower. 
with 1433 cases and a case fatality rate of 5%. The Banteay Meanchey. Stung Treng. and Kampot 
provinces were especially affected. In 1997. the DF/DHF situation has been similar to that of 1996. 
Lack of accessibility to quality health care, rapid urbanization. lack of proper water distribution 
systems. and weak management of the domestic environment are all factors that make dengue a 
serious public health problem in the country. The Ministry of Health's National Dengue Fever 
Control Programme addresses DFIDHF through capacity building from national down to the khum 
level. 

2.2.3 China 

Dengue fever is a notifiable infectious disease under the administration of the Law of the 
People's Republic of China on the Prevention and Control oflnfectious Diseases. DF epidemics are 
mainlyconcentrated in the tropical and subtropical southern provinces of Guangdong. Hainan. and 
the Guangxi Zhuang Autonomous Region. The A. albopictus mosquito is prevalent in Guongdong 
while A aegypti is found in the Hainan Province. Infection is also known to occur in the south
western provinces. such as Yunnan. where antibody positives have been identified. Few DF cases 
were reported between 1940 and 1978, but since the late 1970's, dengue epidemics have been 
reported. In 1978, there were 22 122 cases (DEN-4) and 14 deaths reported from seven 
counties/cities, while in 1979,667 dengue cases, with no deaths, were reported, all from the 
Guangdong Province, including the current Hainan Province area. In 1980, there were 452 676 cases 
(DEN-3), with 71 deaths. Of these, 96% of the cases and 90% of the deaths were reported from the 
Hainan Province area. In 1981, there were 29 543 cases (DEN-3) with two deaths, while in 1982, 
there were 19 cases (DEN-3) and no deaths. All cases were from the Hainan and Quangdong 
Provinces. In 1985, there 16 385 cases (DEN-2). with 28 deaths and in 1986, there were 118 881 
cases (DEN-2), with 296 deaths. Case fatality rate (CFR) at 2.5% was the highest for the country in 
1986, while the morbidity rate was the second highest following 1980. In 1987, there were 32 880 
cases (DEN-2), with 79 deaths. During 1990-1996, 7922 cases and 3 deaths were reported from 
Guangdong. Inadequate hygiene conditions for construction workers and tourism are some factors 
that spread dengue in these provinces. From 1994 to 1996, 2 cases, 6114 cases, and 7 cases 
respectively were reported in the entire country. Laboratory activity is conducted at the Institute of 
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Virology, Chinese Academy of Preventive Medicine; and the Beijing Institute of Tropical Medicine. 
All activities are administered and supported by the Department of Disease Control in the Ministry of 
Health. 

2.2.4 Fiji 

Dengue remains one of the leading major health problems in Fiji. especially in recent 
epidemics where haemorrhagic manifestations have been seen in young children. In the 1971-1973 
DEN-2 epidemic, 3400 cases were notified and no haemorrhagic manifestations were reported. In 
1975. an extensive DEN-I epidemic occurred with haemorrhagic manifestations. Overt clinical 
symptoms were less frequent among children ofless than ten years and adults over thirty years. In 
1982. isolated sporadic cases of OF infection were reported. especially in Suva. One child died from 
haemorrhagic shock and was found positive for DEN-2. [n the 1989-1990 DEN-I epidemic. 3600 
cases and 40 deaths were notified and high rates of haemorrhagic manifestations in many children in 
Suva were noted. 

As of 1997, this is the last outbreak to be reported in the country. 

A. albopiclliS was first recognized in Fiji in 1988 and has spread widely. A system of 
mosquito larvae indices follow-up has been maintained. and three vector sentinel surveillance sites 
were established in 1994. Routine dengue tests are being carried out in addition to health promotion 
activities. The Pacific Regional Vector Borne Disease Project supports various dengue control 
activities. and the national comm ittee monitors the project. There has been collaboration with the 
South Pacific Commission and AusAID. 

2.2.5 French Polynesia 

[n the last fifty years. four dengue viruses have provoked epidemics in the French Polynesian 
islands. In 1944. Tahiti was affected by a DEN-I outbreak. The next epidemic was in 1964. caused 
bv DEN-3 following the opening of the international airport. Successive epidemics with different 
sen>types were DEN-3 in 1969. DEN-2 in 1971. DEN-I in 1975. DEN-4 in 1979. and DEN-I in 
1988. During these epidemics. fatal cases and shock-syndrome/haemorrhagic manifestations were 
rare. Only one serotype of the virus was transmitted during and between these epidemics. except at 
the beginning of an epidemic when the old endemic virus and the new introduced \irus were both 
present in overlapping circulation for a few months. In 1990. a new DEN-3 epidemic was 
responsible for more serious cases. with 250 hospitalizations and II deaths. A. aefDpli was the 
quasi-exclusive vector. The first case of DEN-2 since 1971 was reported in August 1996. The peak 
of the epidemic occurred in January 1997 with 2131 suspect cases. 564 confirmed cases. and 219 
hospitalizations. Between August 1996 and April 1997. the total number of suspected cases was 
estimated at 13 000, and considering the number of symptomatic cases. 30-60% of the susceptible 
population was estimated to be infected. Six children were hospitalized and there was one death. At 
present. dengue transmission continues. but at a low level. As more than half of the total population 
(all those under 20 years old) were considered susceptible to dengue in 1996. control activities have 
been taken. including health education campaigns. insecticide use and the promotion of community 
participation. 

2.2.6 India 

Since the early 1960s, more than 50 OF outbreaks have been investigated by the National 
Institute of Communicable Diseases. Outbreaks have been largely due to DEN-I and 2, but types 3 
and 4 have also been reported. Haemorrhagic manifestations of reported outbreaks have been limited 
to only a few cases. Consequently, case-fatality rates are low. However, haemorrhagic 
manifestations exceeded 22% for outbreaks in Delhi (> 30% in 1996), Calcutta (37% in 1963). 
Vishakapatnam (21.5% in 1964), and Madras (30% in 1989). DHF cases also occurred in 
Shahjahanpur in 1992, Jammu in 1993, Surat in 1993, and Maharashtra in 1994. Data reveals an 
increase in DHF incidence in India since the early years of this decade. In 1996. a DHF (DEN-2) 
outbreak occurred in Delhi, and a total of 10252 cases and 423 deaths were reported (CFR=4.1 %). 
All 15 zones in Delhi were affected. and the majority infected were children of 5 to 14 years of age 
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followed by those of 15 to 24 years. More males than females were infected. A.aegypti was the main 
vector for the outbreak. Outbreaks occurred in a number of towns in north India at the same time. In 
1997. two outbreaks were reported in the peri-urban areas o~ Bangalore. Karnataka. and Bhavnagar. 
GU.larat. There were 73 cases of acute fever and two deaths In Bangalore. and 318 cases and one 
death in Bhavnagar. The outbreaks were contained in two to four weeks. Although A.(/e~'1pt; 
appears to be spreading from the towns to villages in the country. there is unfortunately no national 
policy for the surveillance and control of the vector. Since the 1996 Delhi outbreak. however. 
governments have begun to take various prevention and control measures. and a national disease 
surveillance programme has been proposed. In 1997. DFIDHF became a notifiable disease in Delhi. 

2.2.7 Indonesia 

DHF was first reported in Surabaya and Jakarta in 1968. Since then. DHF cases have spread to 
different areas of the country. During the period of 1968-1988. DHF incidence increased annually. 
In 1968. a total number of 53 hospitalized DHF cases. with 24 deaths. were reported from two 
districts. By 1988. however. a total of number of 47 573 cases (27.111 00 000). with 1527 deaths. 
were reported from 201 districts in the country. In 1989. DHF incidence sharply decreased to 10362 
cases (6.1/ 100 000) with 464 deaths. In 1990. however. incidence increased to 22 807 cases. with 
821 deaths. By 1994. incidence decreased again to 18 783 cases. with 471 deaths. but there was an 
increase to 35 102 cases, with 885 deaths. in 1995 and 45 548 cases. with 1234 deaths. in 1996. The 
total number of districts/municipalities affected has increased annually. A total of 222 districts were 
affected in 1996. Overall, the majority of cases have been among children of 5 to 14 years. but the 
proportion of adult (> 15 years) cases have risen during 1968-1995. CFR of DHF cases show a 
slowly decreasing trend. with CFR at 2.7% in 1996. A. aegypt; has been the main vector for DFIDHF 
in the country. Control strategies in the country began with 'fire-fighting tactics' (i.e. focal fogging 
combined with health education) followed by organized community efforts to eliminate the vector in 
potentially high DHF areas. 

2.2.8 Lao People's Democratic Republic 

Since 1983. DF/DHF cases have been reported in Laos. Most cases have occurred in large. 
crowded cities in mainly five provinces (Vientiane municipality. Borikhamvay. Khammouane. 
Savannakhet. and Champassak). The first and second outbreak occurred in Vientiane. whereas the 
third outbreak in 1987 expanded to the all five provinces. The latter was a large outbreak. with 9699 
cases and 295 deaths. Most of those affected were children under 15 years of age. Annual cases 
significantly decreased. but in 1994. there 1870 cases and 17 deaths while in 1995. there were 3345 
cases with 23 deaths. Road construction. increased transportation accessibility. villagers' preference 
to keep rainwater containers without proper care, inadequate community participation/mobilization. 
and a lack of chemical spraying equipment are all factors that contribute to the existence of the 
dengue vector in the suburban and rural areas. After the 1987 outbreak. the Dengue Control 
Committee was established at the provincial level. including the five provinces mentioned above. 
Monthly surveillance and vector surveys are carried out. and the Ministry of Health's Institute of 
Malariology. Parasitology, and Entomology provides and strengthens technical support at the 
national level. 

2.2.9 Malaysia 

DFIDHF continues to be a public health problem in Malaysia. In 1963. DHF was first detected 
in Penang. and in 1972, initial notification of DF/DHF began. There was an increase in the number 
of reported cases in 1974. 1982, and 1987. and the number of cases continued to show an upward 
trend except for a slight drop in the number of cases notified in 1994. During 1995 to 1997,6543 
cases and 28 deaths (CFR=0.43%), 14255 cases and 32 deaths (CFR=0.22%), and 9173 cases (no 
data for deaths) were reported, respectively. All the states in the country were affected by the 
disease. However, the majority have been confined to the more developed and highly populated 
states. In 1996, the most affected states and their respective incidence rates (per 100 000) were 
Federal Territory Kuala Lumpur (376.99), Selangor (142.73), Johor (72.25), Pahang (82.87), and 
Perak (32.78). The number of imported dengue cases in 1996 was 12, and the age-specific morbidity 
rate was highest in the age-group of20 to 24 years. DFIDHF cases have occurred mainly among the 
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urban population (75.8%-87.6% of total cases) in the last five years. DEN-2 was most frequently 
isolated for 1991. whereas DEN-3 was most isolated during 1992-1995. In 1996. both DEN-l and 2 
were predominant. The Dengue Control Programme includes activities such as house inspections. 
fogging. training of personnel and research. 

~ ~ 10 Maldives 

The dengue virus has been endemic in the Maldives since the first survey was conducted in 
1979 when a fever outbreak was investigated. Surveys were carried out between 1979 and 1988. and 
the prevalence of antibodies to DEN-I and 2 viruses ranged from 50-70%. The only time a DHF 
outbreak occurred in the country was in 1988. In that year, there were 2054 fever cases in the capital 
Male'. of which 196 were hospitalized. with nine deaths. No major outbreak has occurred since then. 
However, sporadic cases of suspected and confirmed dengue have occurred among European and 
Asian expatriates working in the country. Also. in June of 1997, one case of clinical DHF in a 
Maldivian child was treated at a hospital in Male'. 

The current dengue control strategy is merged with other vectorborne disease control 
programmes. There is no active surveillance for dengue, and vector control measures are not deemed 
satisfactory due to multiple factors. such as lack of trained personnel and insufficient resources. 
However. the case notification system for dengue is considered effective. there is limited use of 
larvicidal chemicals and environmental spraying. and public awareness campaigns have been carried 
out to improve sanitation and reduce mosquito breeding sites. 

2.2.11 Myanmar 

DHF is one of the leading causes of hospitalization and death among children. Sporadic cases 
"fdinically recognizable DHF were first noticed at Yangon Children Hospital in 1969. This \\as 
followed by the first major DHF epidemic in Yangon in 1970 (1654 cases. with 81 deaths) By 1991. 
DHI had spread to 12 out of 14 states/divisions. and there have been annual outbreaks in the country 
,ince then. DHF incidence has been increasing in the past 20 years. and there continues to be an 
up\\ard trend. The Ilumber of cases in 1994 was the highest recorded in Myanmar (7224 cases) with a 
high case fatality rate of 3.59%. Despite an increase in DHF incidence. the CFR sho\\s a do\\ Il\\ard 
trend. For instance, compared to 4034 cases. with 133 deaths (CFR=3.29%). in 1990. there \\ere 
121 I cases. with three deaths (CFR=0.25%). in 1996. A total of 21 719 cases, with 696 deaths. 
(CFR=3.2%) were recorded during the period from 1990-1996. Of these. 61.4% ortotal DHF cases 
were reported from the Yangon Division. followed by the Bago Division (12.94%) and the Mon 
Division (9.17%). Only two cases were reported from the Kachin Division. Children of 1\\0 to six 
years of age have been the most affected. followed by those of six to seven years of age. Those \\ho 
are older than twelve have been least affected. A. Acg;pli is the main vector for DF IDHF 
transmission in Myanmar. DF/DHF is a reportable disease and all diagnosed admissions are reported 
on a daily basis to the Divisional Department of Health. However, figures on DHF incidence are 
grossly underreported since grade 1111 cases are not admitted to the hospital and thus not recorded. 

2.2.12 Papua New Guinea 

Information on DF/DHF cases has been inadequate in PNG. There have been several 
outbreaks of DEN-l and DEN-2 and other unknown serotypes in 1971 to 1972. 1976. and 1983. In 
1995, two cases of dengue (DEN-2) from PNG were diagnosed in Cairns. Australia. However, in the 
last ten years, no official DFIDHF cases have been reported in PNG due to the fact that it is not 
considered a notifiable disease. A. albopic/us and A. aegypti are present in the country. Some of the 
problems that have contributed towards poor epidemiological data and those generally related to 
dengue control include: diagnostic facilities for dengue virus investigation which are not yet fully 
established; poor knowledge of diagnosis and recognition of DFIDHF; lack of proper dengue 
surveillance; limited programmes on dengue control; and inadequate health education/promotion 
programmes on the prevention of dengue. As the population is considered to be at risk of being 
infected with dengue and other vectorborne diseases. there is an urgent need to address these 
problems. At present, immunoglobulin G/immunoglobulin M (IgG/IgM) capture enzyme 
immunoassay (EIA) is being established at the Institute of Medical research (IMR) in Goroka, with 
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followed by those of 15 to 24 years. More males than females were infected. A.aegypli was the main 
vector for the outbreak. Outbreaks occurred in a number of towns in north India at the same time. In 
1997. two outbreaks were reported in the peri-urban areas of Bangalore, Karnataka. and Bhavnagar. 
Gujarat. There were 73 cases of acute fever and two deaths in Bangalore. and 318 cases and one 
death in Bhavnagar. The outbreaks were contained in two to four weeks. Although A.aeKllJ1i 
appears to be spreading from the towns to villages in the country. there is unfortunately no national 
policy for the surveillance and control of the vector. Since the 1996 Delhi outbreak. however. 
governments have begun to take various prevention and control measures. and a national disease 
surveillance programme has been proposed. In 1997. DFIDHF became a notifiable disease in Delhi. 

2.2.7 Indonesia 

DHF was first reported in Surabaya and Jakarta in 1968. Since then. DHF cases have spread to 
different areas of the country. During the period of 1968-1988. DHF incidence increased annually. 
In 1968. a total number of 53 hospitalized DHF cases. with 24 deaths. were reported from two 
districts. By 1988. however. a total of number of 47 573 cases (27.1/1 00 000). with 1527 deaths. 
were reported from 201 districts in the country. In 1989. DHF incidence sharply decreased to 10362 
cases (6.1/ I 00 000) with 464 deaths. In 1990. however. incidence increased to 22 807 cases. with 
821 deaths. By 1994. incidence decreased again to 18783 cases, with 471 deaths. but there was an 
increase to 35 102 cases. with 885 deaths. in 1995 and 45 548 cases. with 1234 deaths. in 1996. The 
total number of districts/municipalities affected has increased annually. A total of 222 districts were 
affected in 1996. Overall. the majority of cases have been among children of 5 to 14 years. but the 
proportion of adult (> 15 years) cases have risen during 1968-1995. CFR of DHF cases show a 
slowly decreasing trend. with CFR at 2.7% in 1996. A. aeKipli has been the main vector for DFIDHF 
in the country. Control strategies in the country began with 'fire-fighting tactics' (i.e. focal fogging 
combined with health education) followed by organized community efforts to eliminate the vector in 
potentially high DHF areas. 

2.2.8 Lao People's Democratic Republic 

Since 1983. DFIDHF cases have been reported in Laos. Most cases have occurred in large. 
crowded cities in mainly five provinces (Vientiane municipality. Borikhamvay. Khammouane. 
Savannakhet. and Champassak). The first and second outbreak occurred in Vientiane. whereas the 
third outbreak in 1987 expanded to the all five provinces. The latter was a large outbreak. with 9699 
cases and 295 deaths. Most of those affected were children under 15 years of age. Annual cases 
significantly decreased. but in 1994. there 1870 cases and 17 deaths while in 1995. there were 3345 
cases with 23 deaths. Road construction. increased transportation accessibility. villagers' preference 
to keep rainwater containers without proper care. inadequate community participation/mobilization. 
and a lack of chemical spraying equipment are all factors that contribute to the existence of the 
dengue vector in the suburban and rural areas. After the 1987 outbreak. the Dengue Control 
Committee was established at the provincial level. including the five provinces mentioned above. 
Monthly surveillance and vector surveys are carried out. and the Ministry of Health's Institute of 
Malariology. Parasitology. and Entomology provides and strengthens technical support at the 
national level. 

2.2.9 Malaysia 

DF/DHF continues to be a public health problem in Malaysia. In 1963. DHF was first detected 
in Penang. and in 1972, initial notification of DFIDHF began. There was an increase in the number 
of reported cases in 1974, 1982, and 1987, and the number of cases continued to show an upward 
trend except for a slight drop in the number of cases notified in 1994. During 1995 to 1997.6543 
cases and 28 deaths (CFR=0.43%), 14255 cases and 32 deaths (CFR=0.22%), and 9173 cases (no 
data for deaths) were reported, respectively. All the states in the country were affected by the 
disease. However, the majority have been confined to the more developed and highly populated 
states. In 1996, the most affected states and their respective incidence rates (per 100 000) were 
Federal Territory Kuala Lumpur (376.99), Selangor (142.73), lohor (72.25), Pahang (82.87), and 
Perak (32.78). The number of imported dengue cases in 1996 was 12, and the age-specific morbidity 
rate was highest in the age-group of20 to 24 years. DF/DHF cases have occurred mainly among the 
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urban population (75.8%-87.6% of total cases) in the last five years. DEN-2 was most frequently 
isolated for 1991. whereas DEN-3 was most isolated during 1992-1995. In 1996. both DEN-I and 2 
were predominant. The Dengue Control Programme includes activities such as house inspections. 
fogging. training of personnel and research. 

2.2.10 Maldives 

The dengue virus has been endemic in the Maldives since the first survey was conducted in 
1979 when a fever outbreak was investigated. Surveys were carried out between 1979 and 1988. and 
the prevalence of antibodies to DEN-I and 2 viruses ranged from 50-70%. The only time a DHF 
outbreak occurred in the country was in 1988. In that year. there were 2054 fever cases in the capital 
Male'. of which 196 were hospitalized. with nine deaths. No major outbreak has occurred since then. 
However. sporadic cases of suspected and confirmed dengue have occurred among European and 
Asian expatriates working in the country. Also. in June of 1997. one case of clinical DHF in a 
Maldivian child was treated at a hospital in Male'. 

The current dengue control strategy is merged with other vectorborne disease control 
programmes. There is no active surveillance for dengue. and vector control measures are not deemed 
satisfactory due to mUltiple factors. such as lack of trained personnel and insufficient resources. 
However. the case notification system for dengue is considered effective. there is limited use of 
larvicidal chemicals and environmental spraying. and public awareness campaigns have been carried 
out to improve sanitation and reduce mosquito breeding sites. 

; , I I Myanmar 

DHF is one of the leading causes of hospitalization and death among children. Sporadic cases 
\)fclinically recognizable DHF were first noticed at Yangon Children Hospital in 1969. This was 
followed by the first major DHF epidemic in Yangon in 1970 ( 1654 cases. with 81 deaths). By 1991. 
DIIF had spread to 12 out of 14 states/divisions. and there have been annual outbreaks in the country 
"ince then. DHF incidence has been increasing in the past 20 years. and there continues to be an 
up\\ard trend. The number of cases in 1994 was the highest recorded in Myanmar (7224 cases) with a 
high case fatality rate of3.59~/o. Despite an increase in DHF incidence. the CFR shows a do\\nward 
trend. For instance. compared to 4034 cases. with 133 deaths (CFR=3.29%). in 1990. there were 
1211 cases. with three deaths (CFR=0.25%). in 1996. A total of 21 719 cases, with 696 deaths. 
(CFR=3.2%) were recorded during the period from 1990-1996. Of these. 61.4% of total DHF cases 
were reported from the Yangon Division. followed by the Bago Division { 12.94%) and the Mon 
Division (9.17%). Only two cases were reported from the Kachin Division. Children ofl\\o to six 
years of age have been the most affected. followed by those of six to seven years of age. Those who 
are older than twelve have been least affected. A. Aegypti is the main vector for DF/DHF 
transmission in Myanmar. DF/DHF is a reportable disease and all diagnosed admissions are reported 
on a daily basis to the Divisional Department of Health. However. figures on DHF incidence are 
grossly underreported since grade 1111 cases are not admitted to the hospital and thus not recorded. 

2.2.12 Papua New Guinea 

Information on DF/DHF cases has been inadequate in PNG. There have been several 
outbreaks of DEN-I and DEN-2 and other unknown serotypes in 1971 to 1972. 1976. and 1983. In 
1995. two cases of dengue (DEN-2) from PNG were diagnosed in Cairns. Australia. However. in the 
last ten years. no official DFIDHF cases have been reported in PNG due to the fact that it is not 
considered a notifiable disease. A. albopictus and A. aegvpti are present in the country. Some of the 
problems that have contributed towards poor epidemiological data and those generally related to 
dengue control include: diagnostic facilities for dengue virus investigation which are not yet fully 
established; poor knowledge of diagnosis and recognition of DF/DHF; lack of proper dengue 
surveillance; limited programmes on dengue control; and inadequate health education/promotion 
programmes on the prevention of dengue. As the population is considered to be at risk of being 
infected with dengue and other vectorborne diseases, there is an urgent need to address these 
problems. At present, immunoglobulin G/immunoglobulin M (lgG/lgM) capture enzyme 
immunoassay (EIA) is being established at the Institute of Medical research (IMR) in Goroka. with 
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WHO support. The technique. which will strengthen clinical diagnosis and sero surveillance. will 
subsequently be transferred to the Central Public Health Laboratory in Port Moresby. 

2.2.13 The Philippines 

DHF was tirst reported in the country in 1953. In 1958. the Department of Health included 
DHF as a notifiable disease. Since then. DFIDHF has occurred sporadically. with occasional 
epidemics. In 1966. the biggest epidemic ever was recorded. which occurred in Metro Manila with a 
morbidity rate of281100 000 and a mortality rate of 0.71100 000. DHF cases have been increasing 
over the years. and it is becoming one of the major public health problems in the country. [n 1996. 
251 dengue cases with 12 deaths were reported in San Jose Del Monte City. Bulacan Province. The 
most recent outbreak was in May 1997 with 79 cases and one death in Baler City, Quezon Province. 
All 16 regions in the country are endemic for dengue. but it is one of the top ten leading causes of 
morbidity in Region 7 and 11. These two regions are highly urbanized. with cities like Cebu and 
Davao also having international airports. Although cities have recorded higher rates of dengue than 
the provinces. the disease has slowly spread to peri-urban and rural areas. A. aegypli is predominant 
in the urban areas. whereas A. albopicllls exists in the rural areas. All four dengue serotypes are 
present in the Philippines; the most predominant however are 1. 2. and 3. Those most commonly 
affected are under 15 years of age. with the 0 to 9 age group having the highest morbidity/morality. 
In 1993. the National Dengue Prevention & Control Programme was established and implemented in 
Region 7 and the National Capital Region, and plans to expand nationwide in 1998. However. the 
programme's training component has already been conducted in other regions. 

2.2.14 Singapore 

[n the last five years. DF/DHF has continuously shown an upward trend. The annual numbers 
of cases from 1993 to June 1997 period were 946. 1230.2008.3128. and 1700 respectively. 
Likewise. the annual morbidity/mortality rate was 32.9/0. 42.3/0.03. 67.2/0.03. and 102.7/0.2. The 
national annual Aedes house index during the same period remained low at 1.3%. 1.07%. 1.16%. 
0.69%. and 1.92% respectively. Howe\·er. in some neighbourhoods. the index reached as high as 
10%-20%. Over 70% of the cases were sporadic and scattered over the whole country. 

The Ministry of the Environment is responsible for DF/DHF control in the country. The 
Vector Control & Research Department plans and carries out vector control operations. analyses 
trends and conducts research on vectors. The Quarantine and Epidemiology Department investigates 
and monitors vectorborne diseases. Control of A. ae,,~pli and A. ulhopicllIS is largely through source 
reduction. health education and law enforcement. 

2.2.15 Sri Lanka 

The first DF epidemic which was serologically confirmed was in 1965. Although most of the 
towns throughout the country were affected. the greatest impact was felt on the western coastal belt. 
Colombo recorded the highest number of cases. and the first two DHF cases also occurred at this 
time. In 1966. there were 13 DHF cases with five deaths: in 1967.29 cases. with eight deaths; and in 
1968. seven cases. with two deaths. Between 1973 and 1976. no cases were reported. Between 1976 
and 1988. very few DHF cases were reported. However. surveys showed that more than one serotype 
was circulating. [n 1989, there was a large DHF outbreak. with 203 clinically diagnosed cases and 20 
deaths (CFR=9.8%). [n 1990. the number of cases rose sharply to 1350. of which 363 cases were 
serologically confirmed. Between 1991 to 1996. several hundred cases were reported annually. with 
CFR ranging from 2.9% in 1991 to 4.2% in 1996. In 1996. there were 1298 suspected cases. of 
which 394 were serologically confirmed (54 deaths). The highest number of cases have been 
reported from Colombo, where cases have spread to its suburbs and towns outside of the city. From 
1991 to 1996, 60% of cases occurred in those under 15 years of age; children of 10 to 14 years of age 
were at highest risk of infection. DFIDHF is a notifiable disease in the country. In 1996. the Dengue 
Task Force was established and has been involved in the planning of community-based larval source 
reduction. the weekly monitoring of DF/DHF cases. emergency response teams at the central level. 
and other dengue control activities. 
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2.2.16 Thailand 

[n 1949, DHF symptoms in patients were first reported in Bangkok. From 1950 to 1957, more 
than 1500 cases were reported. [n 1958. there were 2158 cases. with 300 deaths (CFR=13.9%) and 
by 1965. the number of reported cases had increased to 7663. with 385 deaths (CFR=S.02%). From 
1958 to 1967. the disease was confined to Bangkok and other large cities. Dengue spread to large 
cities due to the spread of the Aedes vector via vehicles from the capital to these cities. In addition. 
there was also an increase in population migration resulting in more crowded areas and poor 
sanitation in the cities. [n 1978. there were 12 547 cases, and the disease had spread across urban 
areas throughout the country. By 1986. rural areas were also affected. and the total number of DHF 
cases had increased to 27 837. [n 1987. the biggest known outbreak in the country occurred. with a 
total of 174 280 cases and 1007 deaths. Since then. the number of cases has decreased. with an 
average of 40 000 cases a year. This may be due to the modification of dengue programme strategies 
which now focus on community participation and field staff activities. Also. DHF mortality rates 
have sharply decreased in the past few decades. from 1.19 deaths/ I DO ODD in 1959 to 0.19 
deaths/IOO ODD in 1996. Case fatality rates have also decreased from 13.9% in 1958 to 0.29% in 
1996. However. CFR has remained relatively static for the last few years. 70-75% of total annually 
reported cases in the country have been found in the age group of 5 to 14 years of age. The average 
DHF morbidity rate among this group during the past five years has been extremely high, \vith 447.8 
cases/I DO DOD a year. DF/DHF is a reportable disease. Dengue education in primary schools. case 
and vector surveillance. and other activities are in place. 

2.2.17 Viet Nam 

Since 1963. there has been a steady increase in DHF incidence. DHF is considered a major 
public health problem. especially as it is one of the leading causes of hospitalization and death. DHF 
\\3S Identified for the first time in the north in 1959. and a large epidemic occurred in the area in 
1969. DHF first appeared in the south in 1960. and an outbreak occurred in the area in 1963: there 
were J31 hospitalized children with severe haemorrhage and 116 deaths. Since then. DHF has spread 
widelv with a continuous increase in the number of cases and deaths. 

During 1991-1996.386420 cases were reported. with 1388 deaths. In 1996. there were 77 692 
DHF cases and 262 deaths (CFR=O.3-1°o). Cases occurred in 45 out of 53 provinces/cities. Most 
occurred in the south. with 51 95 7 cases (67% of total cases). Uncontrolled urbanization and poor 
environmental sanitation are leading factors of dengue incidence in the country. [n 1997. the 
Ministry of Health developed the Programme for Active Surveillance of DHF in six target provinces 
in Viet Nam. Elements of the programme are: active surveillance. emergency response. long-term 
vector control. and clinical diagnosis and management. 

2.3 Summary of the regional situation on DFIDHF control 

2.3.1 Americas Region 

The sequence of events associated with the changing epidemiology of dengue in the Americas 
in the 1970s, 1980s. and 1990s is nearly identical to that of South-East Asia in the 1950s. I 960s, and 
1970s. The reinvasion of Central and South America by A. aeg;pti in the 1970s and 1980s, 
combined with increased urbanization and movement of people. resulted in most countries evolving 
from nonendemicity (no viruses present) or hypoendemicity (one virus present) to hyperendemicity 
(multiple virus serotypes co-circulating). This has resulted in increased frequency of epidemic 
activity and the emergence of DHF as a major public health problem. In 1981. DEN-4 was 
introduced into the eastern Caribbean [slands, and spread rapidly to other Caribbean Islands. Mexico. 
Central America, and northern South America. DHF cases were identified for the first time in some 
of these areas at the time. Also in 1981, a new strain of DEN-2 was introduced into Cuba from 
South-East Asia. The Cuban epidemic was the first major epidemic in the Americas. and an 
estimated 10 000 DHF cases were reported; over 116 000 people were hospitalized during the three
month outbreak. Case-fatality rate was low however (1.6%). The second major DHF epidemic in the 
Region occurred in Venezuela in 1989-1990 with over 6000 cases and 73 deaths. DEN-2 appeared to 
be most frequently associated with the fatal cases. and this genotype subsequently occurred in 
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Colombia (1990). Brazil (1992 & 1994). Puerto Rico (1994). and Mexico (1995) In 1994. a new 
strain ofDEN-3 was introduced into the Region. causing a major DFIDHF epidemic in Nicaragua 
and a small OF outbreak in Panama. The strain subsequently spread throughout Central America and 
Mexico in 1995. causing major epidemics. By early 1997 however. it was not detected in the 
Caribbean Islands and South America. Overall. between 1981 and 1997. 17 countries reported 
laboratory-confirmed DHF which met the WHO case-definition. 

2.3.2 South· East Asia Region 

In 1950. Thailand in the South-East Asia Region was the first country to experien~e a DI' 
epidemic. By 1996. many countries in the Region. especially India and Sri Lanka. had experienu:d 
large outbreaks. Currently. DF/DHF is endemic in seven countries of the Region: Bangladesh. India. 
Ind·:mesia. the Maldives. Myanmar. Sri Lanka. and Thailand. Approximately 1.3 billion people 
living in endemic areas are at risk of infection. In India. Indonesia. Myanmar. Sri Lanka. and 
Thailand. a large number of cases occur regularly in urban. suburban and rural areas. with an in~reasc 
in patients with DHF/dengue shock syndrome (DSS). In Bangladesh. DF cases are generally 
confined to urban and suburban areas. and DHF/DSS is present in children under 15 years of age. In 
the Maldives. no cases were reported from 1989 to 1996. Dengue is a notifiable disease in Indonesia. 
Myanmar. Sri Lanka. and Thailand. Over the past 10-15 years. dengue has become a lending ~ause 
of hospitalization and death among children in the Region. following diarrhoeal diseases and acute 
respiratory infections. In addition. DHF incidence is increasing and spreading to new areas. The 
estimated number of annual OF IDHF cases in the Region is approximately 350 0()()·400 000. Case 
fatality rates are high in major endemic countries (4·5%). but the CFR decreased from 10°1

0 tt' 0.3 0
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over the last sel'en years in Thailand. During the last 15 years. all four dcngue serotypes II ere 
isolated from India. Indonesia. Myanmar. Sri Lanka. and Thailand: DEN-2 and DLN·3 haH: bL'cn 
reported in the Maldives and Bangladesh. A dramatic increase ofA. (/(',I.,'1/)li/.·/. "Ih"picllfl in the 
Region is mainly due to poor environmental management. In October 1995. the WIIO Rcgit'nal 
Consultation on Prevention & Control ofDF/DHF was held in NCII Delhi. \\here regional guidL'iines 
and control strategies were revielled and established. Also. in November 1996. SL\ RO organized a 
technical meeting on the management of dengue with several recommendations to impnl\e epidemic 
preparedness and control. 

2.3.3 Western Pacific Region 

DF/DHF is a major public health problem in many countries in the Western Pacitic Region. 
During the past two decades. 28 out of 36 cOllntries/areas in the Region reported dengtlL' cases. Fn>nl 
1985 to 1995, roughly I 650000 cases were officially reported to WHO. The total number ,,1' 
officially reported cases from 1993 to 1996 was 17543.59260,12431 Land 12R 291 I"especli\cl~ 
During this period. more than 60% of dengue cases were reported from Viet Naill aiI'm:. In I ()<)'. a 
large number of dengue cases in the Region were reported from Cambodia. China. Lao I'DR and 
Viet Nam. The epidemic in Cambodia was notably serious. lIith 10 119 cases and .124 deaths 
(CFR=4.1 %). In 1996. a marked increase in cases was reported from Malaysia. Singapore and Ihe 
Philippines. In Malaysia and Singapore. an increase in the number (If c(lnstruction "ites in urhan 
areas seems to be a factor in the increased number of cases. In the Pacific Island cutlntri,'''. thc 
reappearance of DEN-2 was confirmed in 1996 for the first time since the late 1980's. In 1997. an 
Internet-linked information exchange system for Pacific Island countries was started in cullab,'rati('ll 
with WHO. the South Pacific Commission and other organizations. Case fatality rates 1')1" denguc 
have continuously decreased in most epidemic countries in the Region during the last til n decades: 
overall CFR in the Region is now less than I %. In 1996. the Outbreak Response Task h)rce II as 
established in WPRO. and has been involved in surveillance. emergency preparedness. training. and 
research on dengue and other communicable diseases. WPRO also established regional stockpiles 
for vectorborne diseases in Cambodia and Fiji in 1996. Also. in order to facilitate dissemination of 
dengue information. the Dell[!,lIe Bulletill is being distributed widely in collaboration with SEARO. 
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2.4 Summary of update on the clinical aspect of OFfOHF 

OHF is the most severe form of dengue infection with haemorrhagic diatheses. Although 
similar to other viral haemorrhagic fevers, OHF occurs almost exclusively among children under 16 
years of age. The severity of OHF and its distinction from OF is mainly determined by evidence of 
plasma leakage and abnormal haemostatis. Hypovolemic shock occurs as a consequence of and 
subsequent to selective critical plasma volume los5. Abnormal haemostatis. including increased 
capillary fragility. thrombocytopenia. impaired platelet function. and disseminated intravascular 
coagulatic (in more severe OHF cases) contributes to varying degrees of haemorrhagic 
manifestations. Overall, the typical clinical features of OHF consist of an acute onset of high 
continuous fever. haemorrhagic manifestations mostly on the skin. hepatomegaly. and circulatory 
disturbance. In severe cases. shock occurs and progresses rapidly to profound shock; death may 
follow within 12-24 hours if not properly treated. Prolonged shock is often complicated by severe 
massive bleeding and grave prognosis. If proper treatment is given, however. there is often rapid 
recovery. The severity of OHF is classified as grades I and II (non-shock cases but with 
thrombocytopenia and plasma leakage) and III and IV (shock cases). Recent studies at the Bangkok 
Children's Hospital on OHF diagnosis found that frequent vomiting is observed among OFIDHF 
during the first one to two days compared to other febrile illnesses (OFI); leukopenia on day -2. -I 
before fever subsidence is lower than the OFI group; and there is an increase in AST levels early in 
the febrile phase as well as higher levels on day -2, -I than levels observed in OF. Awareness of all 
these clinical features allows for early and accurate clinical diagnosis of OHF before it progresses to 
a critical stage. 

2.5 Summary of update on the entomological aspect of OFIDHF 

Topics on the entomological aspect of DFfDHF discussed were vector surveillance. biology of 
dcnguefvectors. various control methods. and information exchange. For dengue vector surveillance. 
attractant resting boxes are considered effective in attracting A. aegypli mosquitos in houses and 
other settings. Dengue antigen-capture ELISA can also be used in detecting dengue antigen in 
vectors. but findings show that overal\. identification of infected mosquitos even in hyperendemic 
areas is difficult. Concerning the biology of dengue vectors. there is no difference in the survival 
rates of dengue-infected and non-infected mosquitos. Likewise. there are no differences in survival 
rates among A. aegypti infected with different dengue viruses. However, studies show that dengue
infected A. aeg}pli mosquitos take longer feeding and probing times than non-infected mosquitos. 
On the topic of control methods. the use of repellents (e.g. OEET. Permethrin, d-Phenothrin). 
methoprene control in water jars. and pyrethroid treated boxes were discussed. The advantages of 
using methoprene control in jars are its low toxicity. the availability of slow release formulations. and 
that low dosages are required. Both altosid pellets (4% methoprene) and altosid granules (1.3% 
methoprene) have shown to be effective for inhibiting A. aegypli adult emergence. Also. attractant 
boxes impregnated with deltamethrin/pyrethroid have been used in some schoolrooms in Thailand to 
reduce the number of adult mosquitos. Concerning information exchange, the Geographic 
Information System (GIS) and the Global Positioning System (GPS) was discussed. The GIS is a 
computer system which provides data on geographic regions throughout the world. and is a means of 
linking spatial data with geographic data for particular features on a map. Information is stored as 
attributes, and a geo-reference database is included. The GPS utilizes 24 orbiting satellites, and 
provides worldwide coverage and information on latitude, longitude, and elevation of regions. Both 
the Trimble GeoExplorer and the Trimble Pathfinder to ProXL GP systems provide accurate mapping 
of houses. and could be used to provide information on mosquito collection sites. 

2.6 Summary of update on vector control 

The vector control and surveillance system of Sarawak. Malaysia is an example of a 
programme using conventional vector control methods which has been successful in reducing 
OFfOHF incidence. The strategies and activities of the control programme were outlined by 
Dr Chang, Associate Professor, Faculty of Medicine and Health Services, University of Malaysia. 
Sarawak. 
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. The state government in Sarawak initiated a dengue vector control programme in 1975 The 

nnplementatlOn proc.edure went through four phases. In the first programme development ph~se 

(I :75-1979). ~he malll task was to estabhsh a vector control unit in a1l 24 local authorities. Activities 

1I~t:1uded trallllllg of health personnel. co1lection of entomological parameters relating to Aedes 

ecology. health educatIOn. source reductIOn. and larvicidal treatment. In the second programme 

~xpanslOn phase (1980-1984). emphaSIS was given to the expansion of vector control activities from 

-~ urban centr~s to 81 pen-urban centres. Also. emergency control procedures and criteria tor the 

chlllcal casedlagnosls and notification system were developed and implemented. In the third 

programme IIltegratlOn phase (1985-1989), operational areas were further extended to include 110 

rur~1 settlements and 405 villages within a three mile radius of 78 government rural health facilities. 

ThiS was the first tnne that dengue vector control had been integrated with the rural health 

Improvement scheme: .. m~rovement of environmental sanitation and destruction of Aedes breeding 

slt.es was the pnme obJective. By the fourth programme redevelopment phase (1990-1994). the 

pnmary vector A. (/egypli was suppressed to a negligible level in the areas: in order to further 

Improve the control programme, several quality indicators were formulated as assessment tools to 

measure emergency response to OF IDHF outbreaks. 

The main strategies adapted for vector control in Sarawak are vector surveillance, case 

detection and epidemiological surveillance. insecticide application. health education and community 

participation. Among these. vector surveillance has been one of the most important strategies. and is 

based on the concept of a 'Control Section' - a group of 500-700 houses divided into five units. 

mapped and zoned for daily routine inspection. Operated by a two man team of Public Health 

Assistants (PHA), a maximum number of 25 houses per team are visited per day. with follow-up 

Visits to 40% of the houses. Control thresholds of the Aedes house index. based on the calculated 

workload at different house indices. are used to indicate points at which changes or modification ma) 

be introduced. Changes include increasing the size of the control section. reducing frequency of 

visits, discontinuing use of abate lanicide. and the use of law enforcement. 

In the area of DF/DHF emergency control. control teams are normally dispatched to the target 

area within 24 hours after a dengue case is notified. Once the epidemic is recognized. an emergency 

control plan is initiated by establishing a control room at the District Health Office. The control plan 

involves linkages and inter-communication channels with various government departments and 

statutory bodies, commllllity leaders. and VOluntary organizations. Vehicles. man-power. and 

spraying equipment are pooled under the care of the control room. Each spraying team consists of 

six to eight members, and a ten-day togging schedule is prepared for the first spraying cycle. with a 

field control centre set up in a public building or community centre to coordinate the control 

operation. The command is effectively being channelled from the district control room to the field 

control centre and then to the control teams. A mobile team for logistic and technical support is also 

provided. Generally. a cyclical spraying at seven to ten days after the first cycle is being practised -

this is considered a crucial factor in effective emergency DHF control. 

As a result of all these measures. incidence of reported dengue cases in Sarawa\... is declining 

(Annex 4). However. sporadic cases are persistently reported from urban slums. squatters. and 

houses adjacent to vacant land, due to the fact that routine house-to-house surveys are not sensitive in 

detecting A. albopiclllS breeding sites in these areas beyond perimeter of house compounds which are 

not covered. In 1992, however, an integrated control approach which involved an environmental 

cleanliness campaign through local authorities in nine main towns was launched by the State 

Ministry of Local Government. Among other activities. the campaign included the clearing of 

overgrown vegetation on private vacant lands. 

Vector control strategies utilizing recent advances in operational research and new technology. 

as well as ~sing copepods. were also presented. 

Sumitomo Chemical Co., Japan, recently developed the Olyset Net Screen (ONS), which is a 

new type of wide-mesh net woven from polyethylene resin thread containing 2% permethrin. The 

net has a two-fold advantage over traditional nets in that I) being wide-meshed, it penUlts better 

ventilation and light, and 2) the treated resin thread enables a slow release of permethrin to the fibre 

surface and ensures a long residual effect even after repeated washing. In 1994. evaluation of ONS 
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was carried out in Hai Hung Province, Vietnam by Dr Igarashi from .the Instit~te ofTropi~al Medicine, Nagasaki University, Japan, in collaboration with the National Institute of Hygiene & Epidemiology. Hanoi, and Sumitomo Chemical Co., Japan. R~su.lts showed that ONS reduced the A aegypti population according to the densi.ty, h.ouse, and larval md!ces o~the vector.. Also. findmgs showed that anti-dengue IgM-ELISA antibodies among schoolchildren m the expenmenta.1 area .were less than the control area (5178 compared to 26178 children). ONS was accepted by mhabltants m the. study area with great enthusiasm as a simple. converient and safe method for the control of A.ae[!Jpll 
mosquitos as well as other vectors. 

Another vector control strategy discussed by Dr Kay, Head. Mosquito Control Laboratory. Queensland Institute of Medical Research. Australia, was the use of copepods for dengue vector control. Although the predatory role of copepods was documented during 1930-1950, scientific evaluation was taken up only in 1980 in Tahiti, French Polynesia, where findmgs showed that Mesocyclops aspericomis could affect 99.3% mortality in Aedes (Stegomyia), and 9.7 an? 1.9% . mortality in Culex quinqllejasciatlls and ToxorhYllchites amboinesis respectively. Expenmentatlon against Aedes polvnesiensis in crab burrows. water tanks. drums, and covered wells met with mixed results. In Queensland. Australia. all of the seven species evaluated in the laboratory, except M. notills were found to be effective predators against A. aegypti and Anophetes jarallti, but not of Cx. qllinqllejasciatlls. Field releases of M aspericornis in both northern and southern Queensland showed mixed results. Results in Thailand were also mixed, but in Vietnam, these showed great success. Predacious copepods also show some success in the Americas. especially in discarded tyre piles. Copepods seem particularly suitable for large containers which are not cleared regularly and merit consideration as a viable low-cost control option. 

2.7 Summary of update on the laboratory diagnosis of DFIDHF 

Dr S.K. Lam. Head, Department of Microbiology. Faculty of Medicine. University of Malaysia. discussed how laboratory diagnosis is helpful in patient management in light of the protean clinical manifestations of dengue infection. Traditional methods involve virus isolation using conventional cell culture methods and serological diagnosis. such as haemagglutination inhibition and complement fixation. The use of mosquitos and mosquito cell cultures has replaced other isolation methods. Although isolation methods take several days. they are recommended since isolates are useful research materials, contributing towards a better understanding of the pathogenesis of dengue. Serological methods are the most practical for diagnosis. Detection of dengue specific IgM is especially useful; in-house methods have also been shown to be sensitive and specific. In recent years, commercial serological kits have become available on the market. The dengue dot blot was the first to use the cellulose membrane. and is useful in detecting secondary dengue infection as it detects the presence of high IgG class antibodies. A recent variation is the same technology used m detecting dengue IgM; sensitivity and specificity was 92.1 % and 88.1 % respectively. Also, a recently developed rapid immunochromatographic test and commercial capture enzyme-linked immunosorbent assay for anti-dengue IgM and IgG antibodies were evaluated. Both assays showed excellent sensitivity for primary and secondary dengue infection diagnosis (100%), and specificity was 89%. Also, IgG levels in both assays showed good correlation with HAl assay and distinguished between primary and secondary dengue infections, Another diagnostic technique is the polymerase cham reactIOn (PCR), which is highly sensitive and specific. A number of reports show the effectiveness of Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) and the more sensitive semi-~este? PCR.in detecting dengue viruses from serum samples. The best technique in dengue mfectlOn diagnOSIs should be one which offers speed and accuracy. It should also be affordable to the least developed endemic countries and not be labour-intensive. 

Dr Vitarana discussed the classification of diagnostic needs as I) diagnosis of individual DF/DHF cases, 2) identification of the prevalent serotype(s) during an epidemic/endemic situation. and 3) serosurveys to determine dengue prevalence in the community, In diagnosis of DF/DHF cases, serological.tests can be used, such as the haemagglutination inhibition (HI) test, the ~omplement fixatIOn test (CFT), the neutralization test (NT), IgM-capture enzyme-linked Immunosorbent assay (MAC-ELISA), IgG-ELISA, and commercial test kits. Non-serological tests may also be used, such as tests for detection of dengue viral antigen and dengue specific RNA. and for dengue virus isolation. By using one or more of these test procedures in hospitals or clinics, it is 
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identify prevalent dengue serotypes. Virus isolation using the mosquito inoculation technique or a 
suitable cell culture technique is considered to be the best approach, but due to various constraints. 
these should be done by specialized virus laboratories. The Reverse Transcriptase Polymerase Chain 
Reaction (RT-PCR) is the routine test procedure that may be best in monitoring prevalent dengue 
types. followed by the plague reduction neutralization test (PRNT). As for the use of serosurveys to 
detect dengue prevalence. the HI test is most widely used at present. Once the indirect IgG-ELlSA 
becomes established. however. it may replace the HI test. Also. the PRNT is more sensitive than the 
HI and the neutralizing antibody may persist for 50 years or longer; thus. it should be used to pick up 
distant past infections. For recent past infections. MAC-ELISA is an effective method for detecting 
dengue prevalence. 

2.8 Summary of update on DFIDHF vaccine development 

Drs Kinney, Butrapet. Chang. Tsuchiya. Roehrig. Bhamarapravati, and Gubler have developed 
infectious cDNA clones for DEN-2 virus/strain 16681. and its candidate vaccine derivative. strain 
PDK-53. They identified nine nucleotide mutations between DEN-2 16681 and PDK-53 viral 
genomes. These included a single point mutation in the 5' untranslated region of the genome. and 
five 16681-to-PDK-53 amino acid mutations at prM-29 (Asp-Val). NS I-53 (Gly-Asp), NS2A-181 
(Leu-Phe). NS3 250 (Glu-Val). and NS4A-75 (Gly-Ala). The PDK-53 vaccine contains two variants 
relative to the NS3-250 locus. A significant portion of the virus population contains the NS3-250-
Glu residue of the parent 16681 virus. This mixed virus population was stable following a single 
passage of the vaccine-vial virus in LLC-MK' cells. Infectious clones were constructed for both 
variants in the PDK-53 vaccine. The clone-derived PDK-53 virus variants demonstrated different ill 
vitro replication phenotypes. although both variants were attenuated for newborn mice following 
challenge by the intracranial route. The successful expression of chimeric DEN viruses within the 
genetic background of DEN-4 virus has been reported by other investigators. Attempts are currently 
being made to construct DEN-2/1, 2/3, and 2/4 chimeric viruses by inserting the C/prM/E region of 
the attenuated DEN-I, 3, and 4 vaccine viruses developed in Thailand within the genetic background 
of the DEN-2 virus. It is hoped that chimeras will be viable. immunogenic. able to replicate well in 
cell culture. and maintain characteristics of attenuation demonstrated for Thai vaccine strains in 
human trials. The engineering of infectious cDNA clones is one of several molecular strategies that 
may result in effective dengue vaccines. 

Dr Bhamarapravati discussed the tetravalent live attenuated dengue vaccine which has been 
developed at Mahidol University. Bangkok, Thailand, with technical and financial support from 
WHO. The clinical trials of laboratory-produced tetravalent dengue vaccine in adults have shown 
that it is safe and gives a high seroconversion rate to all four dengue viruses. Phase I and Phase II 
trials of this vaccine in children have also shown that this vaccine is safe, but the seroconversion rate 
was lower than in adults. Because of this, the vaccine needs to be defined in terms of the 
optimization of the formulation and dosage for children. The vaccine has been licensed to the 
Pasteur-Merieux Company in France for commercial production. At this stage, this vaccine -
produced by industrial methods by Pasteur Merieux - is going through Phase 1 trial in adults. WHO 
will provide technical support for further refinement to determine the optimal formulation of this 
vaccine for children, which is proposed to be undertaken by the Vaccine Development Centre, 
Mahidol University. 

2.9 Summary of update on DF/DHF epidemiology and information exchange 

Dr Chungue, Director of the Territorial Institute of Medical Research Louis Malarde, Tahiti. 
French Polynesia, discussed the molecular epidemiology of dengue viruses in the South Pacific. 
Comparative analysis of the nucleotide sequence of a short fragment of the E-protein gene from all 
four dengue viruses has shown that distinct genotypes within each serotype have distributed 
worldwide over time. In some instances, close genetic relationships suggest possible virus exchanges 
between the Caribbean and the South Pacific, owing to the frequent trade from Europe via the 
Panama Canal. A South Pacific-American connection was also suggested by the close relationship 
between their DEN-4 viruses. The introduction of new viruses into the South Pacific in recent years 
seems to be related to frequent air travel exchanges with Indonesia. Certain genotypes of dengue 
viruses have been associated with severe disease potential, such as DEN-2 in the Caribbean in the 
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early 1980s and DEN-3 in the South Pacific in the late 1980s. However, it is still unclear whether 
any particular molecular change is involved in the pathogenecity of DHF-DSS. In August 1996, Dr 
Chungue and others detected the introduction of a new genotype of DEN-2 in Tahiti that led to 
epidemic transmission in the country, New Caledonia, and the Cook Islands. Genetic analysis 
demonstrated high genetic relationships among viruses isolated from these countries. 

Dr Stewart, Team leader/Medical Epidemiologist, Pacific Regional Vector-Borne Disease 
Project. South Pacific Commission, discussed the Pacific Public Health Surveillance Network 
(PPHSN), formally established in December 1996, with a broad membership of key people from the 
Pacific Island countries, the South Pacific Commission (SPC), WHO, UNICEF, regional training 
Institutions, and other existing public health surveillance networks around the world. Because of its 
broad representation, it is a sound mechanism for initiatives, such as the strengthening of dengue 
surveillance and response. Among the five development strategies of PPHSN is the dissem ination of 
timely and accurate information of disease outbreaks. DF was one of the four target diseases 
identified as a priority at the Regional Public Health Surveillance Meeting in December 1996. Also. 
the South Pacific Commission (SPC) in Noumea, New Caledonia is implementing a four-year Pacific 
Regional Vector-Borne Diseases Project in the Pacific region that will focus on reducing morbidity 
and mortality from vectorbome diseases, including dengue. The project runs from 1996-2000, and 
works collaboratively with WHO. UNICEF. SPREP (South Pacific Regional Environment 
Programme). Rotary International and other agencies/organizations in the region. It will initially 
concentrate on the Solomon Islands. Vanuatu and Fiji, but has the capacity to work with other Pacific 
Island countries. The project's aims include strengthening national and regional planning. 
surveillance and management capabilities; strengthening laboratory support and clinical services: and 
supporting intersectoral activities through nongovernmental organizations and community groups. 
This will be achieved through a combination of technical collaboration. training and provision of 
equipment and supplies. 

2.10 Discussions on DF/DHF disease surveillance. information exchange. case 
management, vector surveillance and control, and vaccine development 

Members of the meeting were divided into three discussion groups. One group discussed 
DI'/DHF surveillance. information exchange and laboratory diagnosis. Another group discussed 
DF/DIlF case management and vaccine development. while the third group discussed matters 
relating to vector surveillance and control. Members regrouped the following day and jointly 
reviewed and discussed the conclusions brought forth on the above topics. described further under 
section 3 Conclusions. 

2.11 Closing ceremony 

The meeting concluded with remarks from Dr S.T. Han. He first thanked everybody for their 
participation and then spoke of the importance of dengue prevention and control through community 
participation and individual action. Moreover, he emphasized the important role of all participants in 
convincing political leaders to be fully committed to providing the necessary and proper support for 
dengue prevention and control measures to health personnel and communities. He also mentioned 
the need for dengue vaccines to be affordable and for training to be targeted at health personnel at all 
levels, including the peripheral and primary health-care levels. On behalf of Dr U .M. Rafei, 
Dr Andjaparidze thanked WPRO for organizing the meeting, as well as all the participants, and 
expressed his wish for continued collaboration between the two Regions. Chairperson Dr Dato' Tee 
Ah Sian closed the meeting by also thanking WPRO and all participants, and hoped that close ties 
would be maintained among all members attending the meeting. 
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3. CONCLUSIONS 

3.1 Disease survei lIance 

Surveillance is an important component of any prevention and control programme for 
dengue/dengue haemorrhagic fever (DFIDHF). It must, therefore, be given high priority for 
countries with endemic and potentially epidemic disease. There are two basic types of surveillance: 
'passive' and 'active.' 

3.1.1 Passive surveillance 

Dengue fever and dengue haemorrhagic fever should be classified as 'notifiable diseases' in all 
Member States within the two Regions. There should be standardized case-definitions for both DF 
and DHF. and each should be reported separately. WHO is currently preparing standardized case
definitions (Annex 5). There should be two to three levels of reporting: suspected (no laboratory 
data needed), probable, and confirmed. 

Country situations differ, and it is therefore necessary to prioritize the level of surveillance and 
laboratory support required. e.g. for serological diagnosis. viral diagnosis. and use of new 
technology. Furthermore. ~tudies may be needed in some countries to better define the problem and 
to determine the optimal form and mix of surveillance. 

3.1.2 Active surveillance 

Passive surveillance. while important, is insufficient to provide early warning of epidemic 
transmission and thus to guide rapid and effective disease intervention activities. Active surveillance 
(i.e. action-oriented surveillance) should be adapted to the particular country situation. Active 
surveillance requires laboratory support, and adequate resources should be made available within the 
country to support this activity. Components of an active surveillance system should include: a 
sentinel clinic/physician and fever alert systems which focus on non-specific viral syndrome: and a 
sentinel hospital system which focuses on severe disease. A protocol for such a system is presented 
in Annex 6. 

3.2 Information exchange 

3.2.1 To promote ongoing activities (both in and out). reporting systems must be timely. The 
most appropriate rapid forms of communication for each country should identified and promoted. 

3.2.2 There is a need to develop a network system for timely international reporting of disease 
activity and outbreaks, particularly between countries in WPR and SEAR. using the most appropriate 
methods of communication (e.g. e-mail. fax, phone). 

3.3 Laboratory diagnosis 

3.3.1 Conclusion was reached that laboratory support for both surveillance systems and clinical 
management should be made a high priority for Member States. At a minimum, each country should 
have the capability to test for IgM antibodies. Where possible and depending upon resources, the 
capability to test for IgG antibodies and for virus isolation should also be made available. Rapid and 
accurate testing for IgM at peripheral levels should be considered a trigger for early response. 

3.3.2 Laboratory testing methodology between and within Member States should be standardized. 
This may be achieved through a quality control proficiency-testing system based on standard tests, 
reagents, and serum panels. The system can be coordinated through WHO Collaborating Centres for 
regional standardization and at national reference laboratories for in-country standardization. 
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3.3.3 The Group is encouraged by the development of commercial kits for the serologic diagnosis 
of dengue, which may expand and improve diagnostic service and thus surveillance. All such 
diagnostic kits, however, should be adequately evaluated and validated by multi-centred trials before 
they are recommended for use in Member States. 

3.3.4 Further studies are needed in dengue virology to determine whether virus strain variation 
influences virulence and epidemic potential. State-of-the-art technology should be used in this 
research to study dengue viruses and their circulation among Member States. Research is also 
needed to develop improved and more sensitive surveillance, and low-cost, accurate. standardizable. 
and easy-to-use diagnostic technology. This could be coordinated through WHO Collaborating 
Centres. 

3.3.5 Training is critical for both surveillance and laboratory diagnosis of dengue. Training 
should be provided for physicians, laboratory and public health staff at national/provincial/local 
levels to implement these conclusions. 

3.4 Case management 

DF/DHF is one of the leading causes of hospitalization and death among the SEAR and WPR 
countries. The case fatality rate associated with DHF in the majority of endemic countries is high. 
due to lack of awareness of standard patient management. It is therefore necessary to improve (I) 
DHF management skills among medical personnel and (2) the management and organization of 
medical care services for DHF. 

3.4.1 Training materials appropriate for the country will be distributed and may include audio
visuals (video, CD-ROM), printed materials. and slide sets. Dissemination of information will be 
encouraged through lectures and workshops. Developed materials on clinical diagnosis. case 
management. and prevention and control of DF/DHF should be developed for incorporation into the 
curriculum of schools of medicine. nursing. and public health. Queen Sirikit National Institute of 
Child Health, Bangkok. Thailand. a WHO Collaborating Centre for Case Management of 
DF/DHF/DSS. in close collaboration with WHO SEARO and WPRO, should coordinate the 
development of training materials and their use. as well as curative activities in endemic countries. 

3.4.2 Where possible and appropriate. "dengue wards" should be established in major hospitals in 
endemic countries to facilitate standard case management ofDFIDHFIDSS. At a minimum, dengue 
wards will require a microcentrifuge for haematocrit determination and a microscope for platelet 
estimation. Information regarding medical and laboratory services and standard case management of 
DFIDHF/DSS is presented in Annex 7. 

3.4.3 Contingency plans should be developed to provide early and rapid support for emergency 
management of DHF as requested or required by countries. 

3.4.4 Member States with endemic dengue should be supported in the preparation of requests and 
the identification of potential partners in efforts to reduce case fatality rates associated with DHF. 

3.4.5 Efforts should be made to facilitate the development of research capacity in pathogenesis. 
virology and immunopathogenesis, in order to improve understanding of DFIDHF in Member States. 

3.4.6 All dengue endemic countries should form an emergency action committee (EAC) and a 
rapid action team (RAT), the composition/constitution and functions of which are presented in 
Annex 8. 

3.4.7 Aedes mosquitos should be eliminated from medical facilities and mosquito screens should 
be fitted to prevent further transmission of infection (distance of 500 meters circumference). 

3.4.8 All health facilities should be encouraged to establish at least one room for observing and 
treating suspected DHF cases. 
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3.4.9 Clinical laboratory services should be established to function on a 24-hour basis in order to 
monitor platelet and haematocrit levels. 

3.4.10 Serologic tests should only be used for etiologic diagnosis as an adjunct to aid physicians in 
improving their clinical diagnostic skills. and for epidemiologic surveillance. Rapid serologic tests 
should not be used in the clinical setting to guide management of DHF cases. 

3.5 Vector surveillance and control 

3.5.1 Dengue vector surveillance and control programmes should not simply be recognized as a 
Ministry of Health problem. Rather. efforts should be made to advocate at all levels. with respect to 
developing partnerships with all relevant sectors (e.g. other ministries such as the Central Planning 
Office. Finance, Tourism, Education. Local Government water supply. sanitation. and solid waste 
disposal sections. nongovernmental organizations. Church and Welfare groups). The approach 
should be holistic. for example, using a model similar to "Healthy Cities." 

3.5.2 Programmes on dengue surveillance and control should focus on disease prevention with 
retention of some emergency response capability. The thrust of prevention programmes should be 
environmental management. with emphasis on mosquito larval source reduction. conducted by 
community participation incorporating all relevant community groups. Social scientists and medical 
anthropologists should be used to help develop programmes that will effectively change human 
behaviour. Contingency plans should be developed for emergency response. Methodologies selected 
for all interventions should be fully evaluated prior to adoption. and outcomes monitored to ensure 
effectiveness where appropriate. 

3.5.3 The Group encourages and advocates the development of fully integrated control strategies. 
employing innovative methodologies (e.g. predacious copepods. biolarvicides. insecticide 
impregnated netting) which should be cost-effective. environmentally friendly and practical. 

3.5.4 Vector surveillance to monitor mosquito control programmes is recognized as an important 
component. but currently available indices (especially larval) do not adequately reflect risk. Applied 
research is urgently needed to develop and validate new methodologies (e.g. black boxes. sticky 
attractant lures. ovitraps. backpack aspirators) so they can be incorporated into operational 
programmes. 

3.5.5 Insufficiencies with respect to entomologists. vector control personnel. as well as spray 
equipment were noted. This should be rectified. 

3.5.6 Vector control is currently the sole means of preventing DF/DHF and as such. studies in 
health economics are needed to provide hard data to convince decision-makers and legislators with 
respect to provision of adequate national budgets. 

3.6 Vaccine 

3.6.1 A tetravalent live attenuated dengue vaccine has been successfully developed at the 
Mahidol University, Thailand, with technical and financial support from WHO. The clinical trials of 
laboratory-produced tetravalent dengue vaccine in adults and children have shown the vaccine to be 
safe and immunological response to be adequate. At this stage, the vaccine, produced by industrial 
methods by Pasteur Merieux. is going through Phase I and II trials in adults. 

3.6.2 WHO should continue to support the development of dengue vaccines. and provide 
technical cooperation in the formulation of optimal doses of the combination of tetravalent dengue 
vaccine produced by industrial methods for children. Technical support should also be provided in 
designing Phase I, II, and III trials of the vaccine produced by industrial methods for children. 

3.6.3 Development of a second generation of vaccines using new technology shows considerable 
promise, and continued development should be supported by WHO. 
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read on his behalf 

Election of Chairperson, Co-chairperson and Rapporteurs 
Group Photograph 

0930 - 0945 Coffee Break 

0945 - 1205 Country Report (part I) 20 minutes for each country 

1205 - I300 Lunch 

Bangladesh 
Cambodia 
China 
Fiji 
French Polynesia 
India 
Indonesia 

1300 - 1500 Country Report (Part II) 
Lao People's Democratic Republic 
Malaysia 
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1500 - 1515 

1515-1635 

Tuesdav, 15 Julv 1997 

Maldives 
Myanmar 
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Papua New Guinea 
Philippines 

Coffee Break 

Country Report (Part III) 
Singapore 
Sri Lanka 
Thailand 
Viet Nam 

0830 - 1000 Regional situation ofDFIDHF control 
Americas Region 

Dr D. Gubler, WHO Temporary Adviser 
South-east Asia Region 

Dr A.G. Andjaparidze, WHO/SEARO 
Western Pacific Region 

Dr K. Morita, WHOIWPRO 

1000 - 1015 Coffee Break 

1015 - 1045 Update on management of dengue epidemic 
Dr Chusak Prasittisuk, WHO/SEARO 

1045 - 1145 Update of clinical aspect ofDFIDHF 

1200 - 1300 Lunch 

Dr S. Nimmannitya, WHO Temporary Adviser 
Dr S. Gatchalian, WHO Temporary Adviser 

1300 - 1400 Update of entomological aspect of DFIDHF 
Dr Kenneth Linthicum, WHO Temporary Adviser 
Dr Chang Moh Seng, WHO Temporary Adviser 

1400 - 1500 Update of applied research on vector control ofDFIDHF 
Dr Brian Kay, WHO Temporary Adviser 
Dr Akira Igarashi, WHO Temporary Adviser 

1500 - 1515 Coffee Break 

1515 - 1545 Update oflaboratory diagnosis ofDFIDHF 
Dr S.K.Lam, WHO Temporary Adviser 

1800 INFORMAL DINNER AT THE HOLIDAY INN (pAVILION COURT) 
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Wednesday. 16 July 1997 

0830 - 0930 Update of vaccine development ofDFIDHF 
Dr Natth Bhamarapravati, WHO Temporary Adviser 
Dr Richard Kinney, WHO Temporary Adviser 

0930 - 0945 Coffee Break 

0945 - 1015 Update on dengue surveillance 
Dr D. Gubler, WHO Temporary Adviser 

1015 - 1145 Update ofDFIDHF epidemiology and information exchange 
Dr U.T. Vitarana, WHO Temporary Adviser 
Dr E. Chungue, WHO Temporary Adviser 
Dr T. Stewart, South Pacific Commission 

1200 - 1300 Lunch 

1300 - 1400 Discussion on DFIDHF information exchange 

1400 - 1500 Discussion on disease surveillance ofDFIDHF 

1500 - 1515 Coffee Break 

1515 - 1630 Discussion on vector surveillance and control of DFIDHF 

Thursday 17. Julv 1997 

0830 - 1000 

1000 -1045 

1045 - 1145 

1145 -1200 

Discussion on case management, laboratory diagnosis and 
vaccine development ofDFIDHF 

Discussion on further collaboration of the two Regions 

Coffee Break 

Review and adoption of conclusions 

Closing ceremony 

Annex 3 
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WHO CLINICAL CASE DEFINITION FOR DENGUE FEVER, 
INCLUDING DENGUE HAEMORRHAGIC FEVER AND 

DENGUE SHOCK SYNDROME (DHF & DSS) 

RATIONALE FOR SURVEILLANCE 

ANNEX 5 

Dengue fever. including DHF and DSS. is the most significant arthropod-borne viral disease 
worldwide. It is prevalent in over 100 countries and territories, and threatens the health of over 2.5 
billion people living in tropical and subtropical regions. Dengue fever is a severe disease with high 
epidemic potential. There is an estimated 500.000 hospitalized DHF/DSS cases every year. 90% of 
whom are under the age of 15. WHO aims to accelerate the final development of attenuated dengue 
vaccines, and to introduce them in at least one country by 1998. In order to achieve WHO's target for 
disease control. surveillance is essential. 

RECOMMENDED CASE DEFINITION 

DENGUE FEVER 

Clinical description 
an acute febrile illness with two or more of the following manifestations: 
headache. retro-orbital pain. myalgia. arthralgia. rash. haemorrhagic manifestations. 

leucopenia 

Laboratory criteria for diagnosis 
one or more of the following: 

- Isolation of the dengue virus from serum or autopsy samples 
- Demonstration of a fourfold or greater change in reciprocallgG or IgM antibody titres to one 

or more dengue virus antigens in paired serum samples 
- Demonstration of dengue virus antigen in autopsy tissue by immunohistochemistry or 

immunofluorescence or in cerbospinal fluid or serum samples by EIA. 
- Detection of viral genomic sequences in autopsy tissue. serum or cerebrospinal fluid samples 

by polymerase chain reaction (peR). 

Case classification 
Suspected: A case compatible with the clinical description 
Probable: A case compatible with the clinical description with one or more of the 

following: 
supportive serology (a reciprocal haemagglutination-inhibition 
antibody titre equal or greater than 1280. a comparable IgG EIA titre 
or a positive IgM antibody test on a late acute or convalescent-phase 
serum specimen) 
occurrence at the same location and time as other confirmed cases of 
dengue fever 

Confirmed: A case compatible with the clinical description that is laboratory confirmed. 
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CRITERIA FOR DENGUE HAEMORRHAGIC FEVER AND 
DENGUE SHOCK SYNDROME 

Dengue Haemorrhag;c Fever: 

A probable or confirmed case of dengue and haemorrhagic tendencies evidenced bv one or 
more of the following: -

- a positive tourniquet test 
- petechiae, ecchymoses or purpura 
- bleeding from the mucosa, gastrointestinal tract. injection sites or other 

locations 
- haematemesis or melena 

and thrombocytopenia (100000 cells per mm' or less) 
and evidence of plasma leakage due to increased vascular permeability. manifested by one or 

more of the following: 

- a rise in the sex and population haematocrit equal to or greater than 20% above 
average for age 

- a drop in haematocrit following volume replacement treatment equal to or 
greater than 20% of baseline 

- signs of plasma leakage, such as pleural effusion. ascites. and hypoproteinaemia 

Dengue shock syndrome: 
All of the above criteria for DHF and also hypotensie or narrow pulse pressure «= 20mm Hg). 

RECOMMENDED TYPES OF SURVEILLANCE 

Areas where no dengue transmission has been detected but where A. aegypti is present 
Survei Ilance of suspected cases with investigation of clusters of suspected cases for dengue. 

Countries where disease is endemic with seasonal increases in transmission and areas 
where epidemic dengue is occurring 

Routine weekly/monthly reporting of aggregated data of suspected. probable. and confirmed 
cases from peripheral to intermediate and central level. 

RECOMMENDED MINIMUM DATA ELEMENTS 

Case-based data at the peripheral level: 
Case classification (suspected/probable/confirmed), serotype, DHFIDSS present (YIN) 
Unique identifier. name of patient, age, sex, geographical information 
Date of onset 
Hospitalized (YIN) 
Outcome 
Two-week travel history 



Aggregated data for reporting: 
Number of cases by age group 
Number of confirmed (and serotype) 
Number of DHF/DSS cases by age group 
Number ofhospitalisations and deaths 
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RECOMMENDED DATA ANALYSES, PRESENTATION, REPORTS 

Percentage of DHF lOSS cases and of hospitalisations 
Case-fatality 

PRINCIPAL USES OF DATA FOR DECISION MAKING 

- To target high risk areas for intervention 
- To monitor changes in serotype and rate of DHF/DSS 
- To monitor trends in endemic disease or re-emergence of disease 

SPECIAL ASPECTS 

Annex 5 

Parallel to disease surveillance. there is vector surveillance of both larval and adult populations 
of A. aegypri 
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ANNEX 6 

ACTIVE, LABORATORY-BASED SURVEILLANCE FOR 
DENGUEIDENGUE HAEMORRHAGIC FEVER AND OTHER VIRAL 

BACTERIAL, AND PARASITIC DISEASE AGENT ' 

Background/Introduction 

. . There ~as been a dramatic resurgence/emergence of infectious diseases in the past 15 years. 
TIllS IS especlall.y true?f dengue haemorrhagic fever. which has emerged as a major global public 
health problem III tropical areas of the world. Prevention and control requires effective surveillance 
systems to monitor disease activity in the community. Because the initial clinical presentation of 
many of these diseases is similar. surveillance systems must be laboratory-based. The brief proposal 
that follows outlines an active, laboratory-based surveillance system that will allow public health 
authorities to accurately monitor the activity of a number of infectious disease agents that present 
clinically as viral syndrome. including dengue/dengue haemorrhagic fever. 

Programme Components 

The programme has three components as follows: 

I) Sentinel Clinics/Physicians 
2) Fever Alert 
3) Sentinel Hospitals 

The sentinel clinic/physician and fever alert components are designed to monitor non-specific 
viral syndrome in the community. This is especially important for dengue viruses because they are 
frequently maintained in tropical urban centres in a silent transmission cycle. most often presenting 
as non-specific viral syndrome. It is also a very useful system for monitoring other common 
infectious disease agents. such as influenza. measles. malaria. leptospirosis. etc. 

The sentinel clinic/physician component requires sentinel sites to monitor routine viral 
syndrome while the fever alert svstem relies on community health and sanitation workers to be alert - . -
to any increase in febrile activity in their community and to report this to the central epidemiology 
unit of the health department. Investigation of the latter should be immediate but flexible: it may 
involve telephone follow-up or active investigation by an epidem iologist who visits the area. 

The sentinel hospital component is designed to monitor severe disease. Hospitals used as 
sentinel sites should include all those that admit patients for severe infectious diseases in the 
communitv. This network should also include infectious disease physicians who usually consult on 
such case;. The system can target any type of severe disease but for dengue. it should inc lude all 

patients with: 

(a) any haemorrhagic manifestation; 
(b) an admission diagnosis of viral encephalitis. aseptic meningitis and 

meningococcal shock; and 
(c) a fatal outcome following a viral'prodrome. 
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All three of these components require a good public health laboratory to provide diagnostic 
support in virology. bacteriology. and parasitology. The laboratory does not need to be able to test 
for all agents. but should know where to refer specimens for reference testing. i.e .. to WHU 
Collabo;ating Centres for Reference and Research. A list of these centres is available upon request. 

Programme Implementation 

I. Sentinel Clinic/Physician 

It is impossible to monitor all viral syndrome in all parts of the community without 
0\ erloading the diagnostic laboratory. The goal should be to select clinics and physicians that 
represent different geographical areas of the community as sentinel sites. These clinics/physicians 
select a prescribed number of patients with viral syndrome. take clinical samples. and send them to 
the laboratory for testing at a regular interval. usually once per week. This allows the laboratory to 
schedule a weekly diagnostic test and report back to clinics/physicians as well as the department of 
health on a weekly basis. The number of sentinel sites and clinical samples will depend on the 
capability of the laboratory and the size of the community. For dengue. the laborator) can easil) 
process 200 blood sampk, per \\eek and test with IgM-capture ELISA. which provides a sensitive 
measure of recent dengue infection. Depending on the type of samples and circumstances. some 
samples may also be processed for virus isolation. Results are monitored weekly for changes in 
seropositivity. and surveillance can easily be intensified in those areas where deemed appropriate. If 
the illness is not dengue. serum samples can be tested for other agents. 

') F ever Alert 

This system depends on identifying health. sanitation. and other workers who work in the 
cOlllmunity. A simple reporting system is set up by telephone. report forms or computer networking 
that will allow epidemiologists to learn of outbreaks of febrile illness without delay. The 
epidemiologists then decide the extent of follOW-lip investigation: they can telephone the sentinel 
clinics/physicians as well as others in the area and request appropriate clinical samples. or they can 
send a team to the community to investigate themsehes. The laboratory is alerted and clinical 
samples from the investigation are given the highest priority for testing: for dengue. the preliminary 
results can be available within 24 hours of receipt in the laboratory. This system. if properly 
functioned and in combination with the sentinel clinic/physician network. can give public health 
officials early warning of dengue outbreaks and a number of other diseases in the communit\!. 
depending on the laboratory capability. . 

3. Sentinel Hospitals 

The appearance of severe disease in a community is often the first indication that 3n 
epidemic is incipient. A system to monitor the severe end of the disease spectrum. therefore. 
contributes to an early warning of epidemic activity. For this system. all hospitals that admit 
infectious disease patients. including and especially paediatric hospitals. and all ID physicians should 
be included. Only patients with the conditions identified in the protocol will be studied. Thus. the 
system can focus on a specific disease or be broadened to include several diseases. Detailed clinical 
protocols should be developed to insure that adequate clinical, hematologic, and pathologic data and 
samples are obtained. Autopsies. following detailed protocols. should be conducted on all fatal cases 
admitted to this study. 
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This surveillance system is designed to monitor disease activity during the interepidemic 
period. prior to increased transmission. Individually. the three components are not sensitive enough 
to provide effective early warning. but used collectively. they can accurately predict epidemic 
activity. Table I outlines the active surveillance system for dengue/dengue haemorrhagic fever. 
giving the types of specimens and laboratory tests required. It must be emphasized that once 
epidemic transmission has begun. the surveillance system is refocused on severe disease rather than 
viral syndrome. More details on this system can be provided, but it should be designed and adapted 
to the area where it will be initiated. 

Table 1. Components of Laboratory-Based, Proactive Surveillance for Dengue and 
Dengue Hemorrhagic Fever During Interepidemic Periods* 

TYPE OF SURVEILLANCE SAMPLES** APPROACH 
Sentinel Clinic/Physician Blood from representative cases Representative samples taken 

of viral syndrome. taken 3 to 15 year around and processed 

days of onset of illness weekly for virus isolation and 

for IgM antibodies 

Fever Alert Blood samples from Increased febri Ie illness 

representative cases of febri Ie incommunity investigated 

illness immediately 

Sentinel Hospital Blood and tissue samples taken All hemorrhagic discase and all 

during hospitalization and/or \iral syndrome with fatal 

death outcome are investigated 

immediately. 

* During an epidemic. after the virus serotypels) is known. the case definition should be more 
specific and surveillance focused on severe diseasc. . 

** All samples are processed weeekly for virus isolation and/or for dengue specific IgM 

antibodies. 
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MEDICAL AND LADORA TORY SERVICES AND STANDARD CASE 
MANAGEMENT OF DFIDHFIDSS DURING EPIDEMICS 

During an outbreak of dengue haemorrhagic fever (DHF). there will be a large number of 
patients with dengue fever (DEN). Furthermore. with panic in the pUblic. there will be even greater 
number of patients with non-dengue febrile illness seeking medical care. Outpatient and inpatient 

. facilities may be overwhelmed and medical care starT can rapidly become exhausted. In these 
circumstances, it is essential to establish a coordination committee within hospital management to 
facilitate interdisciplinary and interagency communication. 

I . Outpatient Medical Service 

As the prognosis of DHF depends on early diagnosis and proper management. and since DHF 
resembles DEN during the early febrile phase in many respects, patients with high fever and positive 
tourniquet test should be suspected of having DHF. They should be followed up for 
thrombocytopenia and rising haematocrit which are constant findings and essential for the diagnosis 
of DHF. These simple laboratory tests should be done at the outpatient departments. Since only 
about a third of DHF patients will develop shock and the critical period is reached by the time the 
temperature drops, patients who are suspected to have DHF can stay at home during the febrile phase 
and come back for follow up and for proper treatment when there is significant leakage of plasma. 
Patients who live far away from the hospital or whose parents or relatives cannot be relied to observe 
the clinical changes should be kept for observation as outpatients. An observation unit of 
approximately 10-20 beds should be set up to accommodate these patients who will be followed up 
until diagnosis of DHF is confirmed. Dengue fever and some mild cases of DHF can be treated at 
outpatient departments for 12-24 hours' period. This observation unit will help avoid over-crowding 
of wards and assure that persons who have DHF and who genuinely require hospital care are 
admitted. 

It is essential that the observation unit is well-staffed and should have microhaematocrit 
equipment and microscopes for platelet estimation. 

2. Inpatient service 

A DHF special unit should be established for the convenience of providing care to patients 
who have the same disease and need the same pattern of clinical care. As patients in shock require 
intensive round-the-clock nursing and physician care, they should be grouped together. The unit 
should be staffed with well-trained nurses to provide care for patients in shock. There should be 
about 20-30 beds with adequate equipment and supplies needed for taking care of DSS patients. 
Paramedical workers or parents can assist by giving oral fluid therapy or by monitoring the rate of 
intravenous administration and the general status of patients 

3. Laboratory support 

Laboratory studies that are necessary for clinical diagnosis and management should be set up. 
Laboratory investigations for total white blood count, platelet count, and haematocrit determinations 
are essential for clinical diagnosis. It is recommended that laboratory facilities for this purpose 
should be available at the outpatient departments at all times. Microcentrifuge for haematocrit 
determination and a microscope for platelet estimation should be available at all institutions 

providing care for DHF patients. 
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A blood pressure manometer, with different sizes of arm-cuff for children in different age 
groups, are required for tourniquet test and follow-up B.P. 

Based on the assumption that about 20-30 per cent ofDHF patients will be in shock and about 
half of the grade [-II patients may require intravenous therapy with isotonic salt solution, about 10% 
of the patients may require blood transfusion. The following are examples of the preparations 

needed: 

100 cases ofDHF 
30 cases with shock 
10 cases of DHF with 

- 200-300 litres of normal saline or Ringer acetate solution 
- 30 litres of volume expander, e.g. Dextran 40, plasma 

approximately 10-20 units of fresh whole blood 
significant haemorrhage 

Oral electrolyte solution: as used in diarrhoea 
Solution for volume replacement: 5% D in NSS, 5% D in 112 NSS 
Ringer's Lactate or acetate, Plasma expander, Dextran 40 

5. Training 

(a) Hospital staff. doctors, and nurses should be briefed or trained (short course/seminar) to 
recognize shock and diagnose cases ofDHF and provide proper management using 
WHO criteria and guidelines. 

(b) Laboratory workers should be trained to do haematocrit and platelet counts or 
estimation by examination of peripheral blood smears and coagulogramme. 

(c) Virus laboratory workers should be trained to collect blood specimens. acute and 
convalescent. for serological diagnosis and/or virus isolation. 

6. Prevention of death 

Prevention of death can be achieved by early hospital admission. diagnosis. and proper 
management. As only about a third of DHF cases will progress to develop shock, the parents or 
attendants of patients should be given thorough instruction for taking care of the patient at home 
during the febrile phase and to recognize early warning signs of shock. 

7. Management of dengue haemorrhagic fever 

The major pathophysiologic hallmarks that distinguish DHF from DEN and other disease are 
abnormal haemostasis and increased vascular permeability that leads to leakage of plasma. The 
clinical features of DHF are rather stereotyped. with acute onset of high (continuous fever) 
haemorrhagic diathesis (most frequently on skin), hepatomegaly, and circulatory disturbance (in most 
severe form as shock - dengue shock syndrome). It is thus possible to make an early and yet accurate 
clinical diagnosis of DHF before the critical stage or shock occurs. by using the patterns of clinical 
presentations together with thrombocytopenia and concurrent haemoconcentration, which represent 
abnormal haemostasis and plasma leakage respectively. 

The management of DHF is entirely symptomatic and supportive and is directed towards 
replacement of plasma losses for the period of 24-48 hours. Survival depends on early clinical 
recognition and frequent monitoring of patients for pathophysiologic changes. Early volume 
replacement when haematocrit rises can significantly prevent shock and/or modify disease severity. 
In shock cases, satisfactory results have been obtained with the following regimen: 
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replacement when haematocrit rises can significantly prevent shock and/or modify disease severity. 
In shock cases, satisfactory results have been obtained with the following regimen: 

(a) Immediately and rapidly replace plasma losses with isotonic salt solution and plasma or 
plasma expander (in cases of profound shock). 

(b) Continue to replace further plasma losses to maintain effective circulation for the period 
of 24-48 hours. 

(c) Correct metabolic and electrolyte disturbance (metabolic acidosis, hyponatremia, 
hypoglycaemia or hypocalcemia). 

(d) Give blood transfusion in cases of significant bleeding. 

Management of DHF 

(a) In a child with acute onset of high fever: flushed face without coryza, with petechiae 
and/or positive tourniquet test should suggest the possibility of dengue infection. 

(b) Additional hepatomegaly (=tenderness) increases the possibility of DHF. 
(c) Serial platelets and HCT detenninations for a drop in platelets and rise in HCT. which 

represent major pathophysiological changes (abnormal haemostatic and plasma 
leakage), are es~ential for early diagnosis of DHF. 

(d) Rising HCT by 20 per cent or more simultaneously with or shortly after a drop in 
platelet count (that occurring before subsidence of fever or onset of shock) reflects 
significant plasma losses and indicates a need for volume replacement. 

(e) Early replacement of plasma losses with isotonic salt solution can prevent shock and/or 
modify severity. 

(f) LV. fluid therapy before leakage as prophylaxis for shock is not recommended as it rna) 
do some harm. 

(g) Antipyretic helps in reducing the height of fever. but cannot shorten the duration of 
fever: recommend to use paracetamol (with caution); aspirin is contraindicated. 

Pearls and pitfalls in the management of shock 

(a) DSS is hypovolemic shock due to plasma losses; volume replacement with isotonic salt 
solution, plasma or plasma substitute for the period of plasma leakage (24 48 hours) is 
life-saving. 

(b) Volume replacement should be monitored according to the rate of plasma leakage (as 
reflected by HCT. vital signs, urine output) to avoid fluid overload (the rate of leakage 
is more rapid in the first 6-12 hours). 

(c) Dextran 40 is as effective as plasma (maximum dose 30 ml/kg/day) with some 
advantages. 

(d) Over-replacement with more volume and/or for longer period of time will cause 
pulmonary congestion/oedema, particularly when reabsorption of extravasated plasma 
occurs. 

(e) Stagnant acidemia blood promotes occurrence/enhances severity of Die acidosis must 
be corrected. Coagulogram should be evaluated. 

(f) Platelet-rich plasma transfusion as prophylaxis for bleeding in all shock cases is not 
recommended. 

(g) There are abnormal haemostatic changes that potentiate bleeding in DHF/DSS< severe 
bleeding (may be concealed) often occurs in cases with prolonged shock and further 
perpetuates shock. 



- 46 -

Annex 7 

(h) Refractory shock despite adequate volume replacement and a drop in HCT (at any rate, 
e.g. from 50 per cent to 40 per cent) indicates significant bleeding and a need for FWB 
transfusion (10 ml!kg/dose if HCT>35 vol%). 
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FUNCTIONS OF EMERGENCY ACTION COMMITTEE (EAC) 
AND RAPID ACTION TEAM (RAT) 

(A) Emergency Action Comminee (EAC) 

Constitution: 

ANNEX 8 

EAC will be comprised of administrators. epidemiologists. entomologists. clinicians. 
laboratory specialists. school health officers. health educators. and representatives of other related 
sectors. 

Functions: 

(a) To take all administrative actions and to coordinate activities aimed at the management 
of serious cases in all medical care centres. and to undertake emergency vector control 
intervention measures: 

(b) To draw urgent plans of action and resource mobilization in respect of medicines. 
intravenous fluids. blood products. insecticides. equipment. and vehicles: 

(c) To liase with intersectoral comminees to mobilize resources of non-health sectors. viz. 
urban development. Ministry of Education. Ministry of Information. the Legal Department. 
water supply. waste disposal. and information for elimination of breeding potential of Aedes 
aeK)'Pti . 

(d) To interact with the news media and NGOs for dissemination of information 
related to health education and community participation. 

(8) Rapid Action Team (RAT) 

Constitution: 

RAT at state/provincial levels will be comprised of epidemiologists. entomologists. and 
laboratory specialists at state and local levels. 

Local Level: 

Medical officer, public health officer. non-health staff, local government staff. 

Functions: 

(a) Undertake urgent epidemiological and entomological investigations. 

(b) Provide required emergency logistical support, e.g. delivery of medical and 
laboratory supplies to health facilities. 
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(c) Provide on-the-spot training in case management for local health staff. 

(d) Supervise elimination of breeding places and applying vector control 
measures. 

(e) Carry out health education activities. 

(f) Sampling collection of serum specimen 


