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Until malaria is thoroughly controlled on both sides of all borders of
Thailand, the possibility of redistribution of malaria is a serious problem.
Malaria eradication and antimalaria vigilance require every possible effort
towards co-ordination with and assistance to malaria control programmes
in neighbouring countries. At present, Thailand is assisting the Laos malaria
eradication project with technical training and consultation. Thailand is
also a charter member of the Antimalaria Co-ordination Board, estab-
lished by recommendation of the Phnom-penh Malaria Conference in 1956.

Malaria Surveillance Programme in Taiwan

by C. T. CH'EN, Vice-Director, Taiwan Provincial Malaria Research Institute, and
K. C. LUANG, Director, Taiwan Provincial Malaria Research Institute

The objective of a malaria eradication programme is to eliminate all
sources of malarial infection from a given area. It includes a complete
interruption of malaria transmission and the elimination of residual malaria
from the population concerned. Furthermore, it should also provide means
to prevent imported sources of infection. In fact, with the remarkable
properties of various insecticides, particularly DDT, a number of countries
have made amazing progress towards this objective. However, it has
been observed that some species of vector anophelines have acquired DDT
resistance after several years' exposure to the insecticide and have not bren
effectively controlled. If this were to happen in a country or an area where
malaria had not yet been eradicated, it would certainly seriously affect
the malaria eradication programme even if it did not render it completely
impracticable. It is therefore believed that a malaria eradication pro-
gramme must be planned in such a way as to obtain the greatest benefit
from the insecticides so that their application may be stopped while they
are still effective against the vector. However, interruption of the applica-
tion of insecticides does not necessarily mean that the final objective has
been achieved. Intensive and extensive follow-up activities through an
adequate epidemiological surveillance scheme that provides machinery
for the search for sources of infection and the necessary control measures
are still needed. Such an epidemiological surveillance, as recommended
by the Second Asian Malaria Conference,a should be commenced before
the discontinuation of spraying.

Taiwan's malaria eradication programme has now come to the point
where an adequate epidemiological surveillance programme has to be
put into full operation. The whole island has been sprayed three times

a World Health Organization, Malaria Conference for the Western Pacific and South-East Asia
Regions (1956) WId Hlth Org. techn. Rep. Ser., 103, 28-29
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since 1953 and, under the present planning, two more island-wide spray-
ing coverages will be carried out in 1956 and 1957. Although the results
of the current control operations have been gratifying, it is unlikely that
malaria parasites will have disappeared completely from the population
when the insecticide is discontinued in 1957. In order to ensure the
best results, adequate surveillance has to be introduced and go side
by side with the spraying operations. A pilot surveillance project was
launched in December 1954, and an epidemiological surveillance network
was set up at strategic points over the island during 1955. The scheme
will be further extended to include the whole of the island in 1956 and will
be carried on until the time when, to the best of our belief, complete
malaria eradication, as defined by the National Malaria Society of the
USA," will have been achieved. This note is intended to outline the basic
planning and the subsequent enforcement of the surveillance scheme
adopted in the current malaria eradication programme in Taiwan.

The present status of malaria in Taiwan. The house-haunting anthro-
pophilic Anopheles minimus minimus being the principal vector species in
Taiwan, the local epidemiological and entomological conditions of malaria
seem to be particularly favourable to the application of DDT residual
house-spraying. After the three years' island-wide DDT spraying, malaria
in Taiwan has been reduced from a top-ranking disease to the level of
a minor public health problem. Malaria, once the most debilitating endemic
disease in rural Taiwan, causing on an average the death of 6500 people
per annum, has now virtually disappeared from the former hypo- and
mesoendemic areas and is rarely seen in the former hyperendemic area.
The postoperational surveys, sampling 66 444 schoolchildren 6-9 years
o14 from all over the island late in 1955, revealed that the average spleen-
rate for the whole of Taiwan was 11.7 %, while that of the pre-operational
surveys in 1953 was 25.5 %. New transmission of malaria has been almost
completely arrested in the former malarious territory. The recent island-
wide infant survey, including a sample of 63 460 infants, which is one-fifth
of the total number of babies born in Taiwan in a year, showed an infant
parasite-rate of 0.013%, or eight positive cases. The eight cases were from
two confined foci. Of the 14 759 pre-school children sampled from 148 town-
ships in December 1955, only 30 cases were found to be positive for malaria
parasites. Out of the 30 positive cases, 13 cases were from one single
township.

From these figures, it is safe to assume that the malaria problem in
Taiwan today is confined to some localized pockets, where a low malaria
transmission has been maintained since the pre-control days. The exact
location of these foci can only be traced by the epidemiological investiga-
tion of microscopically confirmed cases of malaria through a sound sur-
veillance scheme. In the experience to date the foci have been found,
without exception, in remote mountains and deep valleys.

b National Malaria Society, Committee on Criteria to Determine when Malaria ceases to be an Endemic
Disease (1951) J. nat. Malar. Soc., 10, 195
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The second problem is the detection and mopping-up of residual infec-
tions. Numerically, they are few, but they are widely scattered over the
former malarious territory throughout the island. Persistent parasite
carriers have recently been reduced to such an insignificant number that
it would be futile to look for them by mass blood examination of the
general population. For example, the examination of 37 827 school-
children 6-9 years old throughout the island during 1955 yielded only
99 cases positive for malaria parasites. Even among fever cases the odds
of discovering a case of malaria are, generally speaking, more than 1 to 100
against; of a cumulative total of 8656 children with fever examined from a
number of schools throughout the island in 1955, only 73 cases were con-
firmed to harbour malaria parasites, of which more than 70% were P. vivax.
It is questionable whether such a small number of remaining parasite
carriers diluted in a mass of healthy people would constitute a real danger
threatening transmission under the present conditions. Nevertheless,
they are the potential danger which needs serious attention, particularly
during the surveillance phase of the malaria eradication effort. Certainly
any unusual concentration of residual infections in an area must be care-
fully checked as to the cause, and the peril must be promptly eliminated.

Surveillance programme. It is obvious that the extensive malaria sur-
veillance programme requires a large number of technical personnel trained
in malariology and especially in the malaria surveillance technique. More-
over, such personnel must be distributed to the strategic spots over the
whole territory under the eradication scheme. In Taiwan much has to
depend upon the local health machinery, since the public health networks
here have been well established during the last five years, and, besides,
the underlying policy of the malaria eradication project is to integrate
the programme into the framework of the general health services. Under
the Provincial Health Administration, there are 22 prefectural health
centres and 355 township health stations, each with a health officer in
charge, conducting health programmes in each prefecture or township.
At present there are about 140 antimalaria technicians attached to these
health centres and stations, who are capable of, and have long experience
in, malaria survey, microscopy, and treatment of malaria cases. These
technicians will have to be heavily relied on in the actual implementation
of the surveillance programme.

As mentioned previously, there are three phases of activity to be con-
sidered in the surveillance planning-namely the elimination of transmis-
sion foci, if any; extirpation of parasite carriers; and the prevention of
imported sources of infection. However, the possibility of importing
malaria from outside is remote because of the insular conditions, so it
will not be considered, at least at the present stage of the surveillance
planning.

For the purpose of the malaria surveillance programme, the island has
been divided into three regions based on the pre-control endemicity of
malaria. All the hyperendemic area plus a part of the former mesoendemic
area along the foothills belong to region A, the former mesoendemic portion
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of the western plain to region B and the coastal portion of the former
mesoendemic area plus all the hypoendemic area to region C. The basic
surveillance planning for the three regions is summarized in the follow-
ing table.

TAIWAN MALARIA SURVEILLANCE PLAN

In regions A and B, the health stations are requested to organize sur-
veillance units for the respective townships. Each surveillance unit should
have a technician trained in surveillance techniques and facilities for blood
examination. There have been 59 units organized in region A since Decem-
ber 1954. Another 80 units will have been put into operation in region B
by the end of 1956. The health stations in region C are not requested
to organize surveillance units. However, the surveillance activities as
outlined above are to be carried out as a part of their public health routine.
Regarding the mopping-up operations of reservoirs of malarial infection in
the population, a malaria regulation on case-reporting has been issued by
the Provincial Government. The regulation applies to all members of the

Malaria surveillance
Region Year of DDT

date started phases of activities

Elimination of transmission foci:

(a) Active search for transmission foci through
infant surveys

(b) Investigation of positive infants and all
P. falciparum infections

(c) Emergent DDT re-spray of houses and mass
treatment of the population with drugs

1953 Partly in
Region A 1954 1954

(population: 1955 and Elimination of residual malaria:
1 500000) 1956 partly in

1957 1955 (a) Active search for sources of infection
through village and school fever-case
surveys

(b) Examination of out-patient department cases
suspected of malaria at health stations and
private practitioners' offices

(c) Investigation of P. falciparum infection
(d) Treatment of positive cases

Region B 1954
(population: 1955 1956 Same as region A
2 000 000) 1956

Elimination of residual malaria:

(a) Examination of out-patient department cases
Region C 1954 suspected of malaria at health stations and

(population: 1955 1956 private practitioners' offices
5 500 000) 1956 (b) Investigation of P. falciparum infection

(c) Treatment of positive cases
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medical profession on the island, including health or medical officers and
private practitioners.

The surveillance technique adopted in Taiwan has been designed in
such a way as to cope with the two main objectives of the programme, i.e.,
the detection of transmission foci and the elimination of residual malaria
from the population.

From what we have observed to date, there may be many transmission
foci still not unveiled on this island. The detection of these foci is funda-
mental and the subsequent control measure of no less importance. It is
generally understood that-the infant parasite-rate is probably the most
sensitive indicator of transmission. Therefore the most dependable method
of detecting the foci would be the examination of all the infants born on
the island and the repetition of this examination as frequently as possible.
From the viewpoint of practicability, however, such intensive efforts
are not justifiable, as malaria transmission today, if any, must be extremely
rare and must, moreover, be confined to only certain localities in region A.
With the personnel now available, the most efficient way of searching
for new infections would be the concentration of efforts on the localities
where these infections are likely to be present. Each surveillance unit
in regions A and B is instructed to make a 100% sampling of infants among
a population of 5000 to 6000 living in the most malarious area ever recorded
for that township. The schedule has been made in such a way that each
technician can complete one round of the survey in three months through
house-to-house visits.

Another good indicator for detecting foci of transmission, although
not as decisive as the infant parasite-rate, is the presence of P. falciparum
infections. It is generally understood that most of the P. falciparum infec-
tions would disappear from a community if transmission were completely
interrupted for a period of 9-12 months, although there might be some
exceptional cases that would last longer. In principle, therefore, P. falci-
parum infection must have totally disappeared from region A, as the area
has been sprayed for three consecutive years with insecticide. Any P. falci-
parum infection in region A at this stage is highly indicative of a trans-
mission focus that has not been controlled by the insecticide. Upon finding
any new infection among infants or P. falciparum infections in other age-
groups, epidemiological case-investigation is to be carried out immediately
in order to determine the source of infection. Under the present scheme,
an investigation team drawn from the staff of the Taiwaff Provincial Malaria
Research Institute and the local health personnel concerned is to be
organized immediately. After the investigation, if the area is confirmed
to be in actual or potential danger of malaria transmission, technicians in
the adjacent townships will be mobilized for an emergency control which
includes a careful respray of the defined focus area and mass treatment
of the entire population with antimalarial drugs.

Persistent parasite carriers have recently been so scarce that it would
be extremely tedious, if not futile, to attempt to pick up malaria cases
by mass blood examination of the general population. However, the
possibility of finding cases will be greatly increased by limiting samples

809



810 NOTES

to such special groups as fever cases and other suspected cases of malaria
diagnosed clinically. In regions A and B, where the health stations have
surveillance units, the technicians are instructed to carry out a number
of short-cut methods to locate the parasite carriers in the population
concerned. These include: (a) fever-case surveys among the general popula-
tion, while making house-to-house infant surveys, (b) blood examination
of out-patient department cases diagnosed as malaria by a physician at
a health station, and (c) blood examination of fever cases reported by
school-teachers at each primary school in the township concerned.

On the other hand, all physicians on the island, either in governmental
or private medical services, are requested to report to the health authorities
cases of clinically diagnosed malaria and to take blood smears for con-
firmation of malaria parasites. Such blood smears must be sent to the
local health centre for examination. At the same time, physicians are
requested to treat the suspected cases with antimalarial drugs at once
without waiting for the result of the blood examination. Such treatment
must be given free of charge, as the cost of the drug used for such a purpose
is reimbursable from the health station.

As mentioned previously, the possibility that a so-called fever case may
in fact be a case of malaria is now rare; the reports from various surveillance
units during 1955 indicated less than 1 % positive among the fever cases
examined. On the other hand, among the 6075 clinical malaria cases seen
at out-patient departments and reported by various health stations during
the same period, 263 cases, or 4.33 %, were found to be positive for malaria
parasites. It seems that the examination of these cases gives a greater
chance of locating residual infections of malaria than the examination
of fever cases in villages and schools and a much greater chance than mass
blood surveys of the whole population.

Residual Foci of Malarial Infection
in the DDT-sprayed Area of Taiwan

by H. C. HSIEH, Chief of Parasitology Section,
Taiwan Provincial Malaria Research Institute,
and K. C. LIANG, Director, Taiwan Provincial Malaria Research Institute

The three years' island-wide residual house-sprayings with DDT in
Taiwan have resulted in a great reduction of the malaria incidence on the
island. Malaria, once a dreadful disease in the rural areas, is now practically
nil on the western plain areas and is rarely seen in the foothill region,
where it was known to be the most serious disease before the control
operations; numerically, it is now almost negligible. However, from the
eradication view-point, the problem of malaria today is as critical as ever.
Now and then, residual foci of malarial infection have been found inside
the protected areas. Although there is a prospect of mopping up these


