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Recent Antimalaria Work in Ceylon
by L. F. GUNARATNA, L.M.S., D.P.H., D.T.M. & H.,
Superintendent, Antimalaria Campaigns, Colombo, Ceylon

Malaria control by residual spraying. In 1945 early trials with DDT
were carried out, and on the basis of the observations made, assuming at
that time that the effect of DDT on all mosquitos was the same, a scheme
was drawn up and put into operation whereby every dwelling in areas
affected by malaria was sprayed with DDT at the rate of 100 mg per square
foot (about 1090 mg per m2) once every six weeks.

By the end of 1946, this had been done and by the end of 1947 the whole
island had been protected by DDT for one full year. By 1949 trials were
being carried out to halve the dosage of applications as well as to extend
the intervals between them, and in 1950 this dosage had been reduced to
50 mg per square foot (about 540 mg per m2).

In 1951 some areas were being sprayed at the latter dosage at intervals
of eight weeks. During the same year, the first interruption of residual
spraying was effected, by the withdrawal of one mobile unit operating
in a part of the epidemic zone area (see the accompanying map). a By
1952 the interval between applications was being extended to 12 weeks,
and further interruption of spraying practised, also in the epidemic zone.
In 1953 the interval between applications was 12 weeks in all parts of the
country. It was also being realized, however, that more frequent visits for
spraying were necessary in rapidly developing areas in the dry zone.

In 1954 six more mobile units were withdrawn from the epidemic zone
and the first attempts to interrupt spraying in the dry zone were made by
leaving some urban sections of this area unsprayed. In February 1955
residual spraying was interrupted in the whole of the epidemic zone area
and in the greater portion of the dry zone as well. The only spraying that
was continued was that in the areas where the jungle was being cleared for
agriculture and colonization.'

a For purposes of malaria epidemiology, the island of Ceylon is divided into three rainfall zones as
shown in the map. The wet zone is non-malarial. The dry zone is hyperendemic, transmission being perennial.
In the intermediate zone and in the wet zone areas immediately adjoining it, malaria is of low to moderate
intensity and the area is subject to severe epidemics.
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Malaria surveillance and vigilance methods. The origin of the vigilance
organization of today may be said to date back to 1935, when, shortly
after the great malaria epidemic of that year which earned notoriety for
Ceylon, a system of entomological observations was set up for the purpose
of obtaining early information on the possible occurrence of increased
seasonal transmission and epidemic outbreaks.

Officers trained in mosquito collection work were stationed at key
points in the epidemic zone along the dangerous rivers, and they worked
on a fixed monthly programme, visiting selected villages situated along rivers
and streams. It was their duty to collect anopheline larvae from the
preferential breeding places ofA. culicifacies and to carry out adult anopheline
collection in dwellings. Their reports included a statement of the physical
condition of rivers and streams examined for larvae. This system of obser-
vation was further supplemented in 1940 by the organization of a scheme
of work whereby every public health inspector in the epidemic zone was
assigned sites along rivers and streams flowing through his area. Such sites
were located at intervals of about six miles (about 10 km) along rivers and
streams. A mile length of river would be examined above and below the
site for the presence of anopheline larvae. The examination was done once a
fortnight as a rule, but weekly during periods of drought. The larvae
collected were dispatched to the Central Malaria Laboratory, together
with a report on the physical condition of the stream. In this way hundreds
of miles of rivers and streams were, and still are, kept under observation.
At headquarters, records of the weekly malaria morbidity at each medical
institution in the island were collected and tabulated.

This system continued uninterrupted until the residual spraying cam-
paign was launched, and the data collected then served for checking the
residual spraying itself and for assessing the results being achieved.

Since 1951, when the first mobile unit was withdrawn, and progressively
since then, the early system has continued to function, the special officers
being formed into vigilance units as spraying was interrupted in particular
areas. The collection of morbidity statistics and the examination of streams
by public health inspectors as part of their duties also continued.

As residual spraying was interrupted over large areas, the number of
officers specially assigned for vigilance work was progressively increased.
As spraying units were withdrawn, the same public health inspectors who
were in charge of spraying units were given training in mosquito collection
methods and in preparing blood smears, and set up as vigilance units.

Foremen released from spraying units were likewise given similar
training and carried out vigilance work in smaller areas, their work continu-
ing to be supervised by the public health inspector, whose programme of
work covered these smaller areas as well.

The vigilance system in operation in that part of the country which was
subject to epidemic malaria, i.e., parts of the wet and the intermediate zones,
from which malaria has been eradicated, is somewhat different from that
in the dry zone, where foci of transmission are detected from time to time.

In the epidemic zone, vigilance work, which had commenced as such in
this area with the first interruption of spraying in 1951, and which had been
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progressively expanded until 1955, had ihdicated definitely that malaria
transmission had ceased to be a problem in the area. Once every few years
when weather conditions became unusually favourable for the vector
multiplication, there would be a re-invasion of these areas by the vector
species, which could soon be controlled by the residual spraying of houses
along the banks of rivers and streams. Foci of transmission might occur
but would soon be eliminated by spraying and by the administration of
drugs. A source of infection in such a focus would be a gametocyte carrier
acquiring infection in the dry zone. The emphasis laid on vigilance work
in the epidemic zone is on the detection of the vector species if it should
reappear.

Vigilance sub-units composed of former foremen of spraying units
working in smaller areas, and vigilance units manned by public health
inspectors working in larger areas and also supervising the sub-units,
perform exactly the same type of work. This consists of carrying out adult
and larval anopheline collections at fixed catching stations, the same pro-
gramme of work being repeated fortnightly by sub-units and monthly by
vigilance units. The same houses in the same villages, and the same streams,
are examined in successive programmes, the most'severely affected villages
and the most dangerous rivers in the past being selected as collecting stations.

Both vigilance units and sub-units visit medical institutions in their areas
monthly and fortnightly respectively, for the purpose of obtaining blood
smears from all fever cases visiting such institutions on such days, the
smears being dispatched to headquarters for examination. Vigilance units
in the epidemic zone are occasionally called upon to administer domiciliary
treatment to cases that may have returned to this area having acquired
infection in the dry zone. These cases are reported either by the medical
institution at which they seek treatment or by dry zone vigilance units in
the course of their work.

In the dry zone, it is known that foci of malaria and a gametocyte
reservoir exist. This is due to the habit of the people in these areas of
cultivating inside the jungle in hidden clearings which are changed frequently
from season to season, the cultivation season coinciding with the transmis-
sion season, and the vector species being found in jungles independently
of man and before his arrival there.

The accent on the work here is on the detection of cases, the treatment
of which takes precedence over all other duties of vigilance units.

Fifty-six ex-foremen are employed in taking blood smears from all fever
cases visiting medical institutions. They constitute vigilance sub-units. To
each is attached two to four institutions, which are visited in rotation, the
period of work at each varying from one month to one week, depending on
the likelihood of getting positive bloods at that particular institution.
The chances were assessed earlier, when all institutions were visited for a
period of two weeks during a six-months trial.

Vigilance units, manned by public health inspectors trained in mosquito
collection work, have a monthly programme, and their duties are: mosquito
collection from fixed stations in villages where spraying has been interrupted
to ascertain whether A. culicifacies has reappeared; the investigation of
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positive cases detected by blood smear examination, for the purpose of
ascertaining where infection was acquired; mosquito collection from
sprayed localities for the purpose of checking spraying, as well as the
detection of the possible development of resistance to insecticides; do-
miciliary treatment of positive cases with the object of achieving radical
cure; taking blood smears from fever cases or those with recent fever
histories from villages visited for treatment; treating all fever cases and
those with fever histories in foci of transmission discovered; and monthly
visits to foci of infection that have been cleared by treatment and spraying.

Treatment for radical cure. All cases are treated as soon as possible after
they are discovered. 600 mg, 400 mg, and 400 mg of Camoquin (amodia-
quine) are given to all cases on three successive days. In addition 15 mg of
primaquine are given in a single dose each day for five days in cases of
falciparum malaria, and for 14 days in vivax and malariae cases. One visit
only is made to cases of malignant tertian malaria and all drugs are issued
on this visit, while three visits are made to other cases and the drugs are
issued in instalments.

When foci of transmission are discovered, treatment and spraying are
commenced immediately. All cases of fever and those with recent sus-
picious histories are treated, the course of treatment being as for vivax
malaria.

The treatment is administered during house-to-house visits, at which
time blood smears are also obtained from all persons in the focus. Any others
subsequently found positive on examination of the smears are also treated.
If blood smear examination reveals that it is a falciparum focus the regime
of treatment is changed accordingly. Members of the same family are not
automatically included for treatment, but only when their fever histories or
blood smear examinations warrant it.

Foci are visited monthly by vigilance units once they are discovered in
order that any gaps in the earlier work may be detected. They are also kept
sprayed once in three months.

Drugs for the radical cure of malaria with correct instructions for their
use are supplied to medical institutions where positives are found. The
officers at the institutions may treat a case on his clinical diagnosis but
blood smears are to be sent from cases so treated. The replacement of drugs
issued to these institutions is counter-checked with the blood smears sent
by them. The replacement does not necessarily depend on the number of
positive smears sent. The older antimalarials will soon be withdrawn from
institutions and the newer ones supplied under the control of the Malaria
Division.

Review of the work of 1955 (Tables I and II). There were 7317 cases
clinically diagnosed as malaria at medical institutions during 1955, as
against 29 656 the previous year. Blood smears were obtained from 3260
of these and 233 (7.1 %) were found positive for malaria parasites.

The official figures of malaria mortality from the registration authorities
are not yet available. Sixty-six deaths were, however, reported in 1955, and
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the investigation of 33 of these revealed that the diagnosis was justified
in one case, which was from a focus of infection and reported by a physician.
At present, the lay registrar finds malaria a convenient label as a cause of
death.

TABLE I. MALARIA MORBIDITY AND MORTALITY IN CEYLON, 1936-55

Morbidity Mortality
Estimated _

Year population
number rate number rate
of cases per thousand of deaths per million

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

5 631 000

5 712 000

5810000

5 897 000

5 951 000

6 020 000

6 021 000

6 134 000

6 276 000

6 496 000

6 695 000

6 879 000

7 100 000

7 297 000

7 547 000

7 743 000

7 942 000

8 098 000

8 385 000

8 589 000

2 947 555

2 308 976

2 053 079

3 210 795

3413618

3 220 360

3 225 477

2 141 329

1 672 478

2 539 949

2 768 385

1 459 880

775 276

727 769

610 781

448 100

269 024

91 990

29 656

7 317

523

404

353

544

574

535

536

349

266

391

413

212

109

100

81

58

34

11

3.5

0.85

7613

4 408

4 778

10 039

9 169

7 132

5 143

6 765

5 604

8 539

12 587

4 562

3 349

2 403

1 901

1 599

1 049

722

447

268

1 352

770

820

1 701

1 532

1 180

851

1 098

888

1 310

1 873

661

471

328

252

206

132

89

53

31

With the reduction of spleen- and parasite-rates to such low levels that
the surveys ceased to give information commensurate with the expense and
energy spent in conducting them, and as it was also felt that the present
method of detecting malaria cases gave as much information and more,
these surveys were not carried out during 1955.

A total of 107 805 blood smears were examined during the year; 3874
were found positive, and follow-up action was taken. An analysis of the
diagnosis of cases at institutions and of smear examinations showed the
following results:
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Total number analysed 93 299
Total number positive for malaria parasites 2012
Percentage 2.2%
Number clinically diagnosed as malaria 3 260
Number diagnosed as malaria and positive 233
Percentage 7.1%
Number not clinically diagnosed as malaria 90 039
Number not diagnosed as malaria but positive 1 779
Percentage 2%

The total cost of spraying operations was Rs. 769 623 671/2, and the
total cost of spraying and the operation of vigilance was Rs. 1 860 414 50½2.
The per capita expenditure was Rs. 0.34 or $0.072.

TABLE II. EXPENDITURE ON ANTIMALARIA CAMPAIGNS IN CEYLON, 1934-55

* $1.00 = Rs. 4.762

YearPopul nExpenditure Cost per capitaYear Population (rupenues' (rupees and(rupees ) cents)

1934 52 863 53 653 1.05

1935 53 319 55 532 1.04

1936 53 538 76 356 1.43

1937 54 308 70 035 1.29

1938 55 240 180 987 3.45

1939 58 025 143 645 2.48

1940 58 033 138 868 2.36

1941 59 533 122 500 2.07

1942 60 378 117 880 1.95

1943 60 633 121 252 1.99

1944 64 358 184 349 2.86

1945 207 900 301 556 1.45

1946 1200 000 1 707 902 1.42

1947 1988 000 2 427 978 1.22

1948 2 605 800 3 995 233 1.53

1949 2 664 000 2 907 566 1.08

1950 2 668 000 2 688 657 1.00

1951 2 842 500 2 887 741 1.02

1952 3 100 000 3 283 931 1.06

1953 3 000 000 3 517 734 1.17

1954 2 400 000 2 400 000 1.00

1955 5 679 822 1 860 414 0.341/2



Observations and conclusions. The control of the vector, but not
necessarily its eradication, may result in the eradication of malaria in some
parts of the country but not in others, where the same methods are employed
against the same vector. The factors responsible for the difference may be
associated with the bionomics of the vector or man or both.

The detection of malaria cases seeking treatment, followed up by
thorough investigation, will reveal the place of occurrence of transmission;
where there is a practical possibility, such a search could be undertaken
during the terminal stages of a programme and it should then contribute
materially towards success in the attainment of the goal of eradication, not
oniy by exposing hitherto unknown foci of transmission but also perhaps
by unmasking new problems associated with residual transmission.

Foci of transmission can be effectively wiped out in a short space of
time by the combined application of drugs for the radical cure of malaria
and insecticides for the control of the vector.

Personnel employed for entomological surveys and others released from
spraying operations can be trained for vigilance work. Valuable assistance
can also be obtained from other officers attached to preventive and curative
institutions.

The observation of what may be stated to be the easy success achieved
by the newer antimalarials in the eradication of the parasite both from the
individual and from communities forming foci of transmission prompts the
writer to assert that these drugs should be made available to populations as
soon as vector control is attempted. Once vector control is being attempted,
there is no reason why radical cure of cases seeking treatment should not
also be attempted. Relapses are a drain on health and economy, besides
being an addition to the sum total of human suffering. They could also be
responsible to some extent for any residual transmission that might be
found to occur later on.

Several treatments with the older antimalarials may cost more than a
single course with those now used for radical cure. Any initial expenditure
on this account may be offset by the possibility of early interruption of
residual spraying and the saving thus effected on insecticides. The reputation
that these drugs would establish for themselves during the earlier years
should be useful when it comes to the stage of looking for and treating the
cases remaining during the terminal stage of operations before the actua
interruption of spraying.

It is therefore suggested that the aim of a malaria eradication campaign
should be to wipe out the disease and dispense with spraying in three to
five years.

During the first three years, from the very commencement of spraying
operations, organizations or facilities already existing for the treatment of
the sick should be harnessed for the purpose of effecting radical cure of
malaria cases. During this early period, it would perhaps be neither feasible,
economical, nor even really necessary for blood smears to be examined
from all cases treated. In a great many countries, 90% of the clinical
diagnoses of malaria are likely to be correct at this stage of the programme,
and treatment may be undertaken on the basis of a clinical diagnosis alone.

798 NOT'ES



ANTIMALARIA VIGILANCE IN THAILAND 799

The next one or two years should be spent in combing out remaining
cases by a comprehensive system of blood-smear examinations of all fever
cases. Malaria cases should be investigated to ascertain where transmission
is occurring, and radical cure of these cases should be effected. During this
period also, insecticidal spraying should be done, and entomological surveys
carried out to assess its effect on vector prevalence and distribution. In
this way it should be possible to indicate when spraying can be discontinued.
Spraying should be interrupted once the risk of the return of malaria is
eliminated.

The Developing Antimalaria Vigilance Programme
in Thailand

by L. AYURAKrrKOSOL, Malaria Consultant,
Department of Health, Ministry of Public Health, Thailand,
and M. E. GIUFFrrH, Chief Adviser in Malaria and Filariasis Control,
USA Operations Mission to Thailand

The intensive antimalaria campaign at present being carried out in
Thailand began in 1949 when malaria was the chief cause of sickness and
death as well as a major obstruction to socio-economic progress. The
Ministry of Public Health was assisted by WHO and UNICEF from 1949
to 1951 in a pilot project demonstrating residual house spraying for malaria
control. Assistance by the International Cooperation Administration
(USA Operations Mission to Thailand) began in 1951 to expand the cam-
paign to nation-wide proportions. Antimalaria operations have now been
established in 60 of the 71 provinces, reaching virtually all malarious areas
and protecting over 10 million people-i.e., about half the national popula-
tion.

DDT house spraying, directed especially against Anopheles minimus,
the proven malaria vector throughout most of Thailand, is the principal
method of control. The house spraying campaign is scheduled from Feb-
ruary to May during the dry season, in order to precede the increase in
vector abundance which occurs during the rainy season. DDT is applied
at 2.0 g/m2 once a year in each malarious area for a variable number of
years, depending on the findings of the technical surveys. In most areas,
three years of house spraying are sufficient to eliminate malaria transmission
and cause the disease to die out.

Technical surveys are conducted annually in all cantons (administrative
groups of villages) in all malarious areas of the country for the guidance
and evaluation of control operations. The routine surveys are scheduled
for July-December, mainly during the wet season, when there is a distinct
rise in vector abundance and malaria transmission. Other activities of the
malaria control programme include the distribution of antimalarial drugs
and large-scale activities in training and public information.


