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OBJECTIVE

During the period of March 10 to 26, 1986, a Situation
Analysis Team (SAT) met in Nepal to evaluate the progress, or
lack thereof, of the Nepal Malaria Eradication Organization
(NMEO) during the period of 1984-1985 or that period which had
elapsed since the last SAT assessment of the malaria program in

July 1984.

MEMBERS OF THE SITUATION ANALYSIS TEAM

The team wias led by Dr. B. R. Pande, Chief of the Planning
Division, Ministry of Health, His Majesty's Government of Nepal
(HMG) . Other team memkers were Dr. E. Onori, Chief, Epidemiology
Methodology and Evaluation Unit, WHO/Geneva; Dr. David Muir,
Entomologist, Malaria Action Programme, WHO/Geneva; Dr. C. C.
Draper, Professor, London School of Hygiene and Tropical
Medicine, and the writer, Alan L. Steffen, USAID/VBC Consultant.

COALS OF THE SITUATION ANALYSIS TEAM
Goals of the SAT were as follows:

1. To evaluate current malaria control activities in Nepal
as a member of a multi-donor team, with emphasis on
elucidating those epidemiological, entomological and/or
programmatic factors which will be most important in
influencing malaria transmission over the medium term;

2. To estimate various possible levels of resources both,
from the government of Nepal and foreign donors, which
might be available to control malaria over the medium
term;

3. To make recommendations regarding control strategies
which can be implemented at different 1levels of
resource availability; and

4. To collaborate on a written report to the government of
Nepal and donors.

ACTIVITIES

The team visited 17 NMEO districts. These included those of
Kailalo/Kanchanpur in the Far West and Morang, Jhapa, Sansari,
Illam and Siraha in the Far East. These most distant areas in
Nepal had been reported to have experienced large numbers of

malaria cases.
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Field time was severely limited, but the team tried to cover
the worst trouble spots as well as those integration and NMEO
areas where no significant problems had been reported in the
recent past.

In the course of discussions between the team members and
officials of USAID/Nepal and the Nepal Malaria Organization, the
team learned that large quantities of insecticide would be
unavailable at least for the next three to four years. The team
decided that in addition to the usual technical recommendations,
some thought should be given to alternative control measures that
do not rely heavily on the traditional, broad average of
households with insecticides.

PROGRESS OF NMEO PROGRAM

As the following table indicates, Nepal as a whole has
experienced a rise in malaria cases in the past five years.
Incidence of P. falciparum has increased during the past five
years, with significant increases in the past two years.

Cases
Year Total P. falciparum
1981 16,087 716
1982 16,902 1,068
1983 16,719 1,885
1984 29,419 5,568
1985 42,321 7,497

The SAT-86 made the following comments with regard to the
malaria situation in Nepal for 1984 and 1985. "There has been a
definite deterioration in the eastern and the western regions and
an even greater increase in the Mid-Far West where significant
epidemics occurred in 1985. The prevalence of the more deadly
form of malaria parasite, Plasmodium falciparum, was also highest
in the Midwest and Far West. A total of 51.9 percent of all
cases in Nepal were also in the Mid/Far West where P. falciparum
accounted for 72.9 percent of the total cases."

As far as surveillance activities are concerned, Active Case

Detection (ACD) accounted for 25.1 percent cf all cases. The
slide positive rate (total positives/total slides) was highest in
Passive Case Detection (PCD) - (ACD-1.5% vs PCD 15.8%). The

implications are that the high costs of ACD are not justified by
the value and quantity of the data collected.



OBSERVATIONS OF THE SAT-19&6

All of the observations and recommendations are covered in
the formal SAT-1986 report. The writer will attempt to highlight
only those which might have the greatest relevance to in USAID
planning.

1. The entomological data supplied to the team was for the
most part incomplete. In many cases, too few
insecticide susceptibility tests had been done, and
then they were confined to only DDT and malathion. The
vectoric.l role of the DDT-resistant anophelines - A.
subpictus, A. culicifaces and A. annularis is largely
unknown, particularly in the potentially epidemic areas
of Far West Nepal. No entomological data at all was
available for integration districts.

2. In spraying operations, the lack of insecticides means
NMEO will have to adjust its spraying operations to
those areas of most critical need. It may be necessary
to modify coverage or timing to conserve insecticide.

3. The Hetauda Research and Training Center functions well
as a training center, but needs additional facilities
such as training space and hostels.

4. There are a number of new techniques available in
vector-borne disease control which have not been used
in Nepal. Some of these are sporozoite detection using
monoclonal antibodies, blood meal determination, and
cytctaxonomic techniques.

5. A shortage of primaquine during 1984 prevented many
malaria patients from receiving needed radical
treatment. The shortage was not countryside, but it
did cause many people to refuse to have blood films
made without getting an anti-malaria drug.

6. Little informatien is available on various aspects of
NMEO's programs, including rising trends of malaria
incidence, population movement, ecological changes, the
spread of P. falciparum, and the role of chloroquine
resistance in P. falciparum.




SPECIFIC RECOMMENDATIONS

1. A larger role should be assigned to surveillance
activities in laboratory diagnosis, case finding, and
treatment. Additional microscopes and laboratory

equipment are needed.

2. The malaria program should be given permanent status
and eventually made a part of a larger program to
control vector-borne diseases, including Japanese B
encephalitis.

3. Efforts should be made to clarify the epidemiological
and entomological situations in the explosive areas of
the Far West.

4. Entomological data collection needs to be expanded,
particularly regarding testing for insecticide
susceptibility and vectorial capacity. Gaps in
entomological data from integration areas need to be
filled.

5. Newer techniques in sero-epidemiological and vector
incrimination need to be introduced following the re-
training of personnel.

6. The HMG must make a concentrated effort to locate
funding from all possible sources for future supplies
of insecticides.

7. The HMG and NMEO must develop a sense of urgency
regarding the critical malaria situation in the Far
West and to a lesser degree to similar areas in Far
East Nepal.

GENERAL COMMENTS

This will be the Ninth Malaria Assessment that the writer
has served on either as a observer or as a team member since
1966. The 1986 SAT was also one of the better teams with which
he has had the privilege of serving. There was an excellent
spirit of cooperation between the various agencies involved. The
results and recommendations were a rea. team effort, rather than
one group attempting to force its dogma upon another.

Unfortunately, it is often difficult to point to specifi-
instances where the team report can actually result in changes in
the program. It seems that with each team the report is prepared
and presented to a polite audience. A few noncommittal remarks



5

are made, and the report is put in the files and forgotten until
the next team comes around in two years. This is not to say that
the SAT has no value. It does. You can consider the present
team and its observation that parts of Nepal can look forward to
explosive malaria. However, one can only point out the problem
and give some possible solutions. It is the Government of Nepal
that must ensure that things get done.

SCOPE OF WORK - USAID/NEPAL

Upon completion of the international assessment of the
malaria program of Nepal, the writer was asked to devote an
additional week to work within the USAID mission, primarily with
officials in Health and Family Planning (HFP) Section.
Specifically the tasks assigned were:

o To provide a summary of the multidonor team report,
with particular emphasis on aspects of greatest
potential interest to USAID:

o To confer with USAID Health staff on use of available
Project Development and Support (PD&S) funds to support
control strategies as onutlired in report; and

o To advise USAID on possible support for malaria control
under a follow-up H/FP project in FY 88 and/or under
the VBC Project.

History of USAID Involvement in NMEO

Since the Insect Borne Disease Control Project began in
1953, the USAID has played an important role in the Nepal Malaria
Program. The peak of this involvement was from 1966 to 1971 when

there were seven American advisors (entomologists,
epidemiologists, administrators, sanitarians, and a vehicle
maintenance specialist). In 1971, the level of positive cases

dropped to approximately 2500 cases, and advisory and financial
assistance was rapidly cut back. It seemed that, in fact, that
by 1971, the Nepal Malaria Eradication Organization (NMEO) was
coming close to reaching its goal of eradication. DDT spraying
was discontinued in 90 percent of the covered areas. By 1972,
most of the USAID support had been withdrawn or concentrated in
other aspects of the health services, such as an integration
project where several District Health and Family Planning
activities were united under one organization for administration
and management. By 1986, a total of 26 districts had been at
least partially integrated and had taken over malaria control
activities. The NMEO continued its malaria control efforts in 14
districts.



By 1973, the relatively effective control program began to
break down. The reasons were many and complex. In addition to
reduction of spraying, there was a massive migration of workers
to ard from India, widespread drug and insecticide resistance,
and incrimination of new mosquito vectors (A. annularis and A.
maculatus). By 1974, there was a total of 14,000 cases. During
the period from 1981 to 1983, the positive cases apparently had
stabilized at approximately 16,000 cases, leading to a theory
that the malaria case rise had leveled off and might remain at
that level indefinitely. This was a false hope, for in 1984 the
number of cases had doubled to approximately 30,000 and the full
year of 1985 showed 42,235 cases. Even at present there are
indications of a rapid rise of ©positive <cases in 1986
particularly in the Far West and the Far East.

Plans and Goals of the NMEO

The chief officer of the NMEO briefed the Situation Analysis
Team on the program's future plans, which are:

1. To adhere to current goals, i.e., prevention of
mortality and reduction of morbidity of malaria;

2. To increase cooperation with other HMG sectors;

3. To improve participation of the population through
programs of health education;

4, To continued to monitor sensitivity of P. falciparum to
available drugs;

5. To investigate alternative, 1less costly methods of
control; and

6. To monitor the entomological aspects of the program,
particularly changes of vector capacity and
susceptibility.

The Government of Nepal, and to a lesser extent, any of its
donor agencies must decide what level of malaria transmission the
country can tolerate. The effects of the disease on agriculture,
as witnessed by the development of the Rapti Valley following
malaria control, are known, but there are also less obvious
impacts on industrial development and tourism.



THE FUTURE ROLE FOR USAID

There are various ways in which USAID could participate in
any future malaria program.

Insecticide

In the past, the USAID has been a major (and often the only)
provider of insecticide. Current funding, though, calls for only
300 metric tons of malathion to be provided each year in CY 1986,
1987 and 1988. While it may be possible to maintain the program
at its present level, the insecticide certainly would be used up
rapidly under epidemic conditions. With a lead time of nine
months, it is unlikely that a sufficient supply, at least of
malathion, could be sent to Nepal in time to blunt an outbreak.

The WHO has provided 200 metric tons of DDT for 1986. There
are no definite plans as yet for procurement of additional
supplies. The report of the SAT-86 states that the Overseas
Development Administration provided 94 metric tons of Ficam for
1985-86 at a cost of $2.82 million. This contribution, as well
as some training in British Institutions, may be repeated in
future years.

India produces both DDT and malathion, and seems to be a
logical source of insecticides, particularly as malaria can flow
back and forth across the countries' common border. To the
knowledge of this writer, this source has not been actively
pursued by the Government of Nepal.

Future 1levels of USAID assistance are unknown, but USAID
could provide 1limited amounts of insecticides, subject to
availability of funds. Limited amounts of insecticide could best
be used in field trials against specific vectors or in potential
outbreak areas or, USAID could provide an emergency supply of
insecticide for use during a widespread outbreak. Considering
the lead time on such a shipment, the insecticides could be
supplied by direct purchase, shipped by air, or borrowed from
vector-borne disease control programs in nearby countries. A
precedent for the latter occurred when insecticide destined for
Sri Lanka was sent to Nepal to fill an urgent need.

Research and Training

From discussions with USAID/Nepal health officers and with
Dr. Lawrence Lacey of VBC, (see Annex for short description of
VBC) it would appear that there are three obvious sources within
USAID for assistance to the malaria program in Nepal.



Bilateral Proiject Funds

There are $50,000 available to the NMEO program from project
funds for the next two years. USAID/Nepal staff has suggested
that these funds be used to improve the quantity and quality of
surveillance through the utilization of ex-NMEO personnel who
either had retired early or had been cut in reorganization cut-
backs.

Improvement of surveillance activities is one of the major
recommendations of the SAT-86. Use of personnel, including
retired or out-of-service soldiers, already trained in malaria
control principles is one way to increase surveillance coverage.
A part of the funds also could be utilized to expand the village
health volunteer systemn.

Use of VBC in Research/Training Inputs in Far West Epidemic Areas

The lack of accurate data for most phases of the malaria
program continues to be a serious problem. Fcr example, after 27
years of malaria control efforts, it still is not certain whether
certain anopheline mosquitoes are malaria vectors. As a case in
point, large populations of A. culicifacies and A. maculatus are
often found in areas of malaria outbreaks, although they are not
incriminated as vectors. The susceptibility of the major vectors
to insecticides other than DDT or malathion has never been
established. The role and area covered by P. falciparum has been
hinted, but never established. While the answers to these
questions for some parts of Nepal would be welcome, for the Far
West, they are critical.

The VBC could play a major role . .in research and training.
Notably, it could help determine some baseline data in the Far
West which would assist Nepal, and possibly other countries, in
dealing with similar epidemic malaria.

Use of PD&S Funds

It has been suggested by the USAID/Nepal health staff that a
one time input of $30,000 could be used by the malaria program,
One idea is to use the funds to study the effectiveness of
alternative insecticides to DDT and malathion. It is also
possible that a cooperative project, perhaps with the British and
FBC ILimited (producers of Ficam) could be worked out.

The above are only some of the potential approaches to
research projects. Other areas of importance to the malaria
program are:
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1. Indirect florescent antibody *tests as a supplement to
microscopic examination of blood films. The SAT-86
estimates that the total cost for setting up a sero-
epidemiological laboratory, including training for a
microscopist, would be about $20,000;

2. Population movements;

3. A study of the vectors associated with the rise in
malaria incidence, such as ecological changes due to
irrigation and deforestation, and effects of
insufficient spray coverage;

4. Reestablishment  of entomological baseline data,
susceptibility tests, and utilization of larvivorous
fish; and

5. Studies of chloroquine resistance of P. falciparum.

The Hetauda Training Center

This writer understands the reluctance of the USAID when it
comes to construction of buildings, but nevertheless, he suggests
that the improvement of the training facilities at Hetauda should
have some priority. It would not have to be a big fancy building
such as USAID has constructed in other projects. The SAT-86
members visited the Hetauda facility, and found that it was doing
an excellent Jjob with despite primitive and overcrowded
facilities. The staff is capable and the courses given are badly
needed. In 1984, a total of six basic and refresher courses
involving malaria control were yiven to 123 students. 1In 1985, a
total of 159 people were trained by both the integration and the
NMEO organizations. In addition to training, two entomological
teams -re working in the field in spray and non-spray areas and
in connection with the environmental area study in East Nepal.

It is understood that there are not sufficient funds
available for constriuction and improvement of the facilities at
Hetauda. It is, nonetheless strongly suggested that improvement
of the training facility be given some consideration in future
fiscal planning. Even if construction costs are not presently
available, it is possible that USAID could provide needed
equipment or books.

Epidemic Malaria

Nepali officials and the international community expressed
their concerns about the malaria epidemic now occurring in the
far western part of Nepal. While the epidemic is not
specifically covered in the terms of reference, the writer



10

believes that some comments should be made concerning the
outbreak and its possible ramifications.

As early as 1977, local outbreaks were occurring in the far
western area of Kanchanpur. According to the January 3, 1986
report of the USAID Malaria Advisor, this same arez had a total
of 7,118 cases in 1985 (3,000 cases during the month of September
alone). This was a 180 percent increase over the previous year,
during which there were 2,541 cases. The case load in the entire
Far West shows the following trends:

1983 1984 1985
Darchula 0 6 295
Baitadi 29 131 1,262
Kanchanpur 431 2,541 7,118
Kailali 532 1,606 4,648

While the Kanchanpur area shows the most marked increase,
all four areas show an increase in positive slides.

To deal with the situation, the NMEO elected to spray the
most highly positive villages (100,000 total population) using
DDT against the sole known vector, A. fluviatilis. 1In the cases
cited by the USAID Malaria Advisor's report, it appeared that in
localized areas, DDT played no role in reducing malaria. While
this matter was discussed with the SAT-86, the consensus was that
there was just not enough data to justify any change in plans.
For example, entomological data is too incomplete and inaccurate,
susceptibility tests are too few and confined only to DDT and
malathion, and there are no entomological data at all from the
integrated areas of Darchula and Baitadi. Unofficially, one team
member said that malathion might be tried in some limited areas,
but that the Far West is largely unknown as far as actual
vectors, susceptibility, and drug responses.

Answers to several questions are required if one is to
predict resource needs for the next several years of the malaria
control program. Will the development of P. falciparum
resistance to chloroquine expand rapidly through Nepal? will
insecticide resistance develop or exrand among the several
mosquito vectors? Will the surveillance and drug treatment
system be sensitive enough to reduce the need for widespread
insecticide coverage? Will training be sufficient to meet needs
for qualified surveillance and control personnel?

Such issues are especially important in 1light of the
consequences of a malaria epidemic. A malaria control program
demands continual funding even in times of low disease incidence.
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Slighting expenditures for routine operations may force a much
larger unplanned expenditure in case of an epidemic. In South
Sumatra during the 1960s, for example, emergency funds were
required for several years to stem a malaria epidemic, even with
coordinated program efforts, a known vector, DDT susceptibility,
little migration of the population, and strong financial support
from the government. In Nepal, an epidemic is quite possible,
and without even the strong positive factors experienced in
Sumatra. In Nepal, neither the mosquito vectors nor insecticide
susceptibility are known, the population migrates across berders,
and the government support for malaria control efforts reflects
no sense of urgency.

For the remainder of the decade, the writer kelieves that a
program of research and training would enable VBC and USAID to
play a more effective role in the malaria control program,
without incurring the massive costs of large quantities of
insecticides.
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- Introduction

Upon the invitation of His Majesty's Government of Nepal (HHG)

an External Assessment of the Malaria Control Ptogrammn of Nepal

.was carried out by a Team composcd of reprasentatives of His Majesty's

Government of Nepal (HMG), the World Health Organization (WHO), the
United States Agency for International Development (AID) and the

UnZted ﬁingdom Overseas Development Administration (obA).

" Dr B.R. Pande, Chigf Planning Officer, Planning Division,
Hininc;y of Héaltb was the Chairman of the Team. The other members
wera Dr B. Onori anﬂ Dr D. Muir (WHO), Mr A. Steffen (AID), |
Prof. C. Draper, London School.éf Bygiene and Tropical Hgdicfde (oDA) .
Dr K.M, RFf?idggégﬁipt Regional Advisor frém wilo, SEARD participated
in the discussion.

Dr M.B. Parajuli, Chief Officer and Mr S.L. Shrestha,

Mr‘J.t.B. Shrestha, Deputy Chief Officers of the NHEO, Nepal, Dr M.K. Nushin,
WHO Seaior Malariologist assigmed to Nepal and Mr Shrecdhar Prasad
Pradhan, USAID Malaria Advisor, contributed_valuéble support and

assistance throughout the period the Team’kpcn: in Nepal.

The Teau, after a series of meetings at which the epidemiological
malaria sitvation in Nepal was preseated and the main problems and

constraints wera revicwed, made field visits to:

Region District

Bagtern Mcrang, Jhapa, Sunsari, Illam, Siraha

Central Dhanusha, Mahottari, Chitwan Bara, Parsa, Makwanpur
Western Kapilvastu, Palpa, Rupandehi, Rawal Parasi

Far Western RKailali, Kanchanpur



2. Terms of reference

The terme of reference of the Team were the following:

2.1 ¥ To study the overall malaria situation during 1984 and 1985
sud evaluate the antimalaria activities being carried out and
make recommendation for improvement and changes, if deemed

&

necessary.

2.2 To study the continued rising trend of malaria -incidence

and recommend further appropriate measures to be taken.

2.3 To study the exacerbation and spread of P. falciparum and
recommend measures to contain the fur;hgn«riié and spread
of this species.

2.4 \T@“fé@iéﬁ"fﬁé‘Eiiifihg"vorkplun in entomological activities

~
and give proper suggestions for furtier improvement.
\

25 To study the progress of the programme and adequacy rf financial
ﬁnd;;iaminictrabive~cupport~provided by BMG and assisting

agencies for the Seventh Plamperiuod.

2.1 The overall malaria—situation during 1984 and 1985

There has been a deterioration of the malaria liguatioﬁ in

Nepalin-recent years as shown in the following table.



Table I - Number of positives, number of P. vivax and
) X falciparum {nfections with the relative prevalence of the

two parasites, recorded in Nepal from 1981 to 1985.

Table 1

Tesr

1981

1982

1983

1984

1985

Tbtil neber

Relative prevalence

of cases p. vivax P. falciparum Mixed P. vivax P. falciparum
. 16087 15354 716 17 95.5 4.5
" 16902 15825 1068 9 93.6 6.4

16719 14772 1885 62 88.4 11.6

29419 23753 5568 98 80.8 19.2

42321 24740 1492 84 82.1 12,9

'fgon 1981 onwards there has been a o conotaunt increase of

the number of cascs year after year and, in parallel, an increase

1n the number of P. falciparuﬁ cases,

In 1985, hbwever, the total number of cases {ncreased by 30.5%
compared to 1984, In order to understand whether the increase
affected gimultaneously all different regions of the country,

a comparison has been made of the eygiution of the malaria

situation region-wise during the years 1984 and 1985.
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2.1.1

A.

¥Yrom.-Table JIL it appecrs. that in“1985;'while-the.fndcmicity
reaained -more or less at the same lgvel in the Central region,

e deterioration was noted in the Western and Eastern and much
more significantly in the Mid-Far Western region of the
country. In the Mid-Far western region in fact, the districts
95 Kailali and Kanchanpur experienced epidemics in the course
of 1985. P. falciparum relative prevalence was also the highest
{in the Mid-Far west. The total number of cases found in this
regipn accounted for 51.9Z of all casas diacovered in Nepal

in 1985 and P. falciparum for 72.9%.

Evaluation of the antimalaria activities

Surveillance activities

Tables III and IV .show the number of slides examined, the number
of positives detected, the slide positivity rate (S.P:R.) and
the percentage of total positives found by different active

and passive case detcction activities respectively, covered by

the NMEO. Table V provides similar figures for the integrated

control areas.

Table III. Slides examined, slides positive, S.P.R. and
percentage of total positives obtained by ACD, APCD, Mass
Blood Surveys (M.B.S.) and follow-up in areas covered by the

NMEQO in 1985.
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\=0~ ¢ Slides collected by 'MED su-ervisors while visitiaz the localities

Mass ®lcod Survey



TAZLI IV : Slides examined, slides -ositives., S.2.7. =2nd -ercenta~e ~f total
nositives o>tained by TCT activities in ar=as covered by TED
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In analysing Table III and IV the following conclusions can be
‘reached:
(1) The number of positives discovered by different surveillance

activities expressed in percentages of total positives showed
that the highest number of cases were discovered by ACD (25.1%)
and the lowest by MBS (2.8%). The other casc detection activities
provided the following resuits: ECD (M) = 21.1%; BCD (V) = 19.5%;
APCD = 10.8%; malaria clinics = 8.6%; follow-ups - 8.3%:
PCD (H) = 3.8%Z. The output of surveillancé activities showed

little variation from region to region.

(ii) If the S.P.R. is considered, however, it can be noticed that
the greater number of positive slides among those collected
were obtained by PCD (M) = 15.87 and the loweat by ACD = 1,5Z.
The slide positivity rates obfained by other surveillance
activities were the following: Malaria clinics = 14.4%;
PCD (H) = 10,7%; MBS = 8.? ; APCD = 5.°%; follow-up = 2.97.
In other words, it can be concluded that the highest number of
positives were obtainuzd among the slides collected by PCD (M),
Malaria clinics, PCD (% etc. and the lowest by ACD. AcD, though
providing the highest number of positive cases, is an expensive .

operation.



(iii) Better results would have been expecte? from the malaria clinice.
Their partially unsatisfictory results can be explained by the
fact that they are ntill too much cént?nlized (district headquarters)
end patients have still to walk long Aiatahcen to be examined.

4 decentralization of the microscopists at unit level would

certainly be more productive.

(iv) The relative high slide positivity rate observed among the
slides collected by PCD (H), 1(*.7Z and their low contribution
in case detection (only 3.8% of total positives) would indicate
that much better results could be obtained with an improved

collaboration of the health service staff.

v) The high number of positive cases found by follow-up (8.3% of
total positives) confirms that without a 14 day primaquine

treatment, P, vivax cases are bound to relapse.

In those districts where the antimalarial activities are carried
out by an integrated service (Table V), the SPR and the w.ir2ntage of
total positives obtained by different aurﬁgillance activities were

the following:

S.P.R. % of Total pds%;ives
APCD 7.4 , 37.1
PCD 5.8 21.n
ACD re . 19.9
MBS 2.1 5.4

P L ow- 2
'g\eipw up .3 2.8

-~
-~
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In terms of cost/effectiveness APCD and PCD produced the most
i~
satisfactory results, whercas ACD, once again, admittedly discovered
a consisteat number of positives but at a very high cost.

Eatomological activitice

An analysis of actual entomological data collected is not
presented im either of thelinternnl evaluation reports (1984 and 1985).
The epidgmloloéical information provided in the anncxes to these
reports is confined to the rilariometric component only. Some
indication of the entbmolngical situation is given in the narrative

under cach Region, however, gupporting data i8 not presented.

The information given in the text on resting denqities,.bicing
rates and_parous ratios tend tc be rather frasmentary. From the data
supplied it is not possible to assess trends for any of the parameters
used %0 as to relate the entomological situation to the malariometric
findings. Susceptibility tests have becen too few in number over
the two year period and confined to DDT-and Malathion., More casts,
both in space and time, and with a wider range of insecticides are

indicated. Tests rcported are as fcollows:

Yesr Species Insecticide Z Mortality

1984 A. fluviatilis DDT 4. 98-100%
A. maculatus DDT 4Z 80-1002
A. annularis DDT 4% 0 Z
A. annularis Mal 5% 1002
A. culicjfacies - DDT 47 0 %
A. culicifacies Mal 5% 100X

1985 . A pstacis DT 4% 0

A. uunularis . Mal 57 100%
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Other points may be mentioned briefly as follows:

T2 1985 a biloassay carricd out on Ficam in the East Reqion
indicated a six weeks residual effect on mud and thatch.

In 1985, in Dhanusha District of the Central Reaion, positive
alands were found in both A. fluviatilis and A. maculatus.

In the Mid-Far West Region, the presence of DDT-resistant

species such as A. subpictus, A. culicifacies and A. annularis

in biting collections must be viewed with cbncern. The role,
if any, played by these species in transmission requires urgent
clarification.

Mo entomological information was available from Intearation
Districts. This is a very dangerous state of affairs, since the
ecology and mésqito production in many of these distrxicts is
changina. ®“ithout entomoloqical inforrmation there can bhe no
early warning system for epidemics.

‘inally, with the reserv.:tions noted under point 2.4 of the
present report, the entomological operations as laid down in the
Plan of Acticn for 1985/86 appecar to be quite adequate as far as
operational. monitoring and epidemiological spot checks are concerned.
The important fajtyres are the quality of the data obtained and
the use to which this is put,

It is essential that the particular objectives of their work

be clearly understood by the team members.
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Sproying Operations:

Since trere was littie snrayinp roinr on durins the visit
of ﬁheTteam, most of the informntion concernine sproaying
voperations had to he ol'tainrd from the {internal assessoent tewm
reports of 1984 ~nd 1995 (See Annex TT). Diccvssions in Lhe
field however and orev:ons ohserv: ions nd renoris locussed on
a w'despread lack of srpervision of spray operations, as the
19¢L Internal Assessment team pointed out "althourh the spraying
rcports in all districts have shown very saiisfaetory coverage,

in many districts it is'doubtful and could not be ascertain.d

. duriny. the assessmtnt, ‘This may have haupened becuuse of in.dequate

supcrvision during spraying, both from it.;;;onsl und Central levels.
Such supervision from higher levels should be intensified!, One
factor which had a definite effect on the quality oand scope of
oupervision was a lack of Ta/NDi funds-particularly at the lower
lc;els. Since 1975-76 the yencral critfria for beginnin:; of spray
operations in Weral has been a 0,5 4 PT (minus imrorted cases) in
the low receptive areas of the terni whe;e A, annnlaris is the
major veetor., In hill arcas of roder~ e recentivity (vectors -

A, Clouviatilic -nd Al gﬁgﬂln”gg) a API of 1.0 is heine followed,
Unfortun="ely this sched:'le could not always be folloved due to

a number of reasons includin , but not confined to, a shortage of
inscecticide, Due to an increase of malaria cases in the hilly
moderately receptive arcas, it is supgested vhat scme adjustment

ol spray activities may Le nceded in the futurc.(See MAP I & II)
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At present, USAID has apreed to finince Mal.uthion 50% until
1988, In tho Calcutta port now is 300 IT of alathion for the
current year and 300 MT each year are planned for spraying cycles
in 1987-8R, This arount is a hare minimum for selective snraying
and would not take into consideration any ranidly rising mal-ria
enidemic shorld one occur, hil~ an *muroved surveillance system
would assist, throu'h drur t-entmert, to blunt a rapicd rise of
mala.,ia there wovuld still continu- to be a critical need for focal
or even widespread sprayin to érnient mal.riat's spread. It is
recommended that at least 104 of the total insecticide need be in

ruserve for outbreaks,

It is eraiticul that the Mie0 focus now on the problem of
future supplies -of insecticides-purticularly for DDT for its
alternste prior to 1988 and for all insecticides aft;r 1968,

As a whole, worldwide insecticide sources are beiny;, greatly
reduced, Ialathion and 7T are being produced in India but their
availability and cost have not been investirated by H'%3 to the

teams! knowledee,

In the short. term every effort must he mnde .0 ntilize the
insecticide now availahle., Po~sjble annroaches ~1irht, include
limitation o some snrayahl): surfaces "nd a close monitoriny of
the epidemiolorical piclure to determine if some areas can be
reduced to ane round of Tpraying or can even bc eliminated, It
must be emphasized that any proposed‘redgctions must be backed

by aotual trials prior to use,

4
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Priorities need to b e established as to where insecticides

oan be utilized most effuctively, Thuse are in order of importance:
l. Arcas of epidemic maloria,
2. Areas where P, flciparum is becoming resistant,

3. Areas of increasing numbers of P, faleiparum cases,

In all cases, these first three priorities tnke precedence.
Other arecas to be ~onitored for nossible insecticide epraying are
develomment project areas where a hinh nroportion of the cases
are imported; areas of hirh receptivity and vulnerability and in
areas where the number of mularia cases is rising in spite of

drug treatiment,

The Ni.D must ensure that spray operations are done at the
optimum times and that there is total coverage. In those arcas
where DDT remains effective it should continuc to be used and

the HMG should initiate efforts to locate sources of NMT.or alternative

‘Malaria Check-posts

Four check-posts are in operation alonp the intermational

border with India: the Kakarvitta check-post in the st m

rerion, which detectd 326 cases (Ui P. vivax and 182 P, falciparum)

when screening 36805 fever cases during 198S; the Phitamod
check~post in t-he Central re:ion which discovercd )2 cases a-ong
2587 fever cases; the Belnhiya check-post in the Mestern region
which found only 3 cases among 1547 blood examinations, and the

Gaddachauki check-post in the 1dd/Far Jestern repion which was
established i October 1985.
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Of the four check-posts, Knkarvitta cer!~inly carrird out an
excellent work, The MQ shorld, on the other hand, try to [ind
out. for what. reasons the outnut was rclztively so low from the
other three check-posts and explore the possibility to fine other
important crossing points alon; the 800 Km lony, boundary with

India, wnich may produce betler rusults.

Laboratory services

There were 26 district laboratories snd 16 mal ria clinics,
and i Regional cross—chec'ding laborstories in the HMRO in 1985,
for a total of 162 microscopists.

From spot-checks carried out dur'ns the Team's field visit,

it would apper that the laboratory services have maintained a

‘gatisfactory stardard: the microscopes, most of them rather old,

are well kept and are functional: the stain was in most instances
pood desrite the wtilization of tap water »nd the microscopists
showed the required ability in identifying the parasites, The
relatively good standard - the laboratory services is most .:
likely due to the consisueni cross-checking whicn is carried out

at the Regional and Central laboratories,

Such cross-checking must be malnlained in view of’ the
decentralization of the district laboruatories to the different

unita and a mechunism for field suvervision will have to be

developed,
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Inlegrated Community Health Services Project Area

Organization and Administration

The Distrie Health Office, Health Posts and 'leks' are in

Some ways ‘similar to District Malaria Office, Units and localities

undex NMFEO,

In the Distiint feuiss Armuce, o menff CAneiete o A, eeaen
including one Senior Halaria Assistant.

In the districts visited, in Bara, there is one Laboratory
Technician without any training in Malaria and one Lab Assistant,
who has been deputed elsewheré, The posts of Lab Technician and
Statistical Assistants had been filled only recently. A senior
Malaria Assistant also joined only 4 months aco. One villace
health worker within the district has been trained locally as a
Lab Assistant in place of the one who had been deputed elsewhere,

In the other district, Parsa, out of two Lab Assistants, one
has been deputed elsewhere and in his place, one VE" from the health
post has been locally trained and placed in the position of Lab
Assistant,

In another district, Makwanpur, one Lab Technician is in place,
.the staffing pattern as in Bara and Kaski has not been approved.
Presently there are no approved posts of either Lab Technician or Lab
Assistant. However, two Lab Technicians ffom MMEO are in position in

ICHSDP Heidquarters, of which cne is deputed to work in Hetauda. There

are no Lab Aasistants,
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At the health post level, there are problems of frequent
transfer ond deputations of paramedical and auxiliary staff in
I all these districts, élthough lalovanpur suffers the most, The VH.J
is expected to visit 50 to 60 houses per day for 15 days in a month,
followed by immunization activity for next 5 days out of 25 working

days, 8t best, a difficult task §

At the Vek level, there are prohlems in Makwanpur, where quite
an appreciable numher of posts of Village Health iorkers have not
yet been filled, +hile there were substantial numhers of community
Health Leaders in Bara and Yarsa, there were none in Makwanpur and
very few of the CHLs have been involved as PCD (Yolunteurs in
malaria activities) ' ‘There are two couriers who move from the hualth

post to the district in a month,

"The Hculth Inspector is the chief of the Uistrict Health
Office and runs the day todny administration. No written job
descriptions have been provided to the staff nor is the line
of authority functioning effectiveiy at that level, There are
also scrious budretary constraints - espccially in traselling
(TA/DA),stationer;es, reprir costs, The hudpet is nlso not

released in time,

Supervision

Supervision from the district to the periphcry is lacking

due to a shorta e of funds, Also, all staff member ol the

~:
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District, including Lab Techniciun and Lab assistant, are deputcd

to bring in clients during the winter months when sterilization cumps
are organized. All activities includinsg collection and examinntion
of slides come to a virtual standstill during this period lasting
for Ii-5 months. Only BRara and Parsa have one vehicles each, Parsa
also has one motor cycle in working condition., Makwanpur has
nothing, A1l b»icycies a-z 2ld -nd most of them need replacement,

This has nlsolnot helped in suncrvision,

Loristics

Besides vehicles, as stated above, most ot the sprayers are
not functioning, In Bara, the new cylinders have si:own a crack,
In Parsa, out of 456 pumps, 50 are working and 193 are rep:-irable,
In Makwanpur, out of 222 sprayers, 100 are in working condition and

34 are repairabla,

Bara has 3 microscopes in the District Office out of which
2 are in working condition. 4t Parsa, out of 5 microscopes, only
one is in workiug condition and Makwanpur has 3 - all workinge
txcept for Parsa, no office faced the problems of shortage of
reagents, The accommodatgon problem wosmost acute in Mp¥uappur,

but other districts also had accommodation problems.

Reporting
For renortinr pr'rnoses and blood slide collection, courier
service is orovided twice a week frum the health post to the

district office and yet renorts were not availahle in time. This

was co especially in Bara,
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Spraying

Malathion (2/pm pcr sq. meter) speaying was carricd out on
a selective busis in Bara and Parsa. 1n vakwanpur, UIT (1/gm per
8q. metur) was sprayed in the first round and Ficom (0.4/pm per

8q, moter) in the second round in 1985, Spraying was done as

follows:

Parsa Bara Makwanpur
Tarpget population (00) 15,531 18,871 12,907
Protected Population 15,536 17,519 13,006
No. of villa-es sprayed 20 3 28

Percentare coverare 99 100 90

Overall epidemiolo: ical situatigg

The e idewmioloricnl situation is presented in the following

toble:

Parsa . Bara Lakwanpur
Particulars 190 19485 198 1985 198) 1985
Total blood slides
collected 21,09, 2410l 31010 31705 15568 1Lh73
Positive cases 298 194 L6l 207 304 26}
P, vivax 297 193 Ls6 - 206 2Ll 239
P. falciparum X 1 8 1 56 25
Mixed - - - - N -
Indigenous 256 178 Lh 172 252 162
Imported ‘A 18 L 5 3 16 ]?
Helapse 2 2 1 1 12 57
Imtreated 17 5 17 23 2 7



Parsa Bara riakwanpur

Particulars 1904 1985 198L 1985 1984 1985
Indigenous Pf - 1 - 1 - 3]
RQecrudescence Pf - - - - - 10
ACD Coll. + ve 75 57 133 6L 52 36

16897 17381 23947 23876 10237 9554

PD Coll, +ve 168 89 185 106 167 149
3269 3311 LOL7  hlbh 130k 1799

Other sources

Coll. *ve S5 30 L6 13 85 779

‘ 3006 312 2Rtk 3552 LOW 3120
ARFR B.h6 7.8 9.L 9.2 7.7 5.5
AP 0.9 0.6 1.k 0.6 1.8 1.18

The cases investirated and treated are as follows:

Total cases

jnvestigated 189 176 2L5
Total Case treated 189 176 245
Treated within 7 days 60 12 100
Treated within 1L days 89 12 L8
Treated after 1L days - Lo 152 97

In Makwanpur the time lag between glide collection and treatment in
majority cases is within 7 dnys, in Parsa, belaseen 7-1L days

and in 3ara abowve 1L days.

Malaria Clinlcs

There are no malaria cliniecs in the fistricts visited as
the District He-lth Office is locnted in the hospital compound,.
In cases of fever referrcd from hos~ital the blood slide collection

13 made at the DHO.
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Passive C:ase getection

The CHLs in peneral, did not take blood slides as there was
a problem of rrceivinr the slides in the distrist office in adequate
time. There were also not enouph "N kit bars availahble for the

CHLs.

Training

It was noted, in sencral, that wherever the oripinal staff from
NMEO were in position, the s-aff at least had had basic training,
through some rcfresher training was badly needed, Other staff did

not have training and were in bad need oi it.

Health gZducation

No health education materials produced by Nifil0 was avsilable

at any office.

Laboratory Services

No backlog of slides were observed in District Health Office
at Parsa, though slides with unstained films were prerent in
Sirsiya Hénlth Post, At the District 'lealth Office at Bara, the
time lap was unaccentably hirh and che back lo- of slides were
noted in every month exceot in the month of Janu-ry 1985, 1In &
surprise visit to a hcalth post, Fetah, was found the same
situvation, thoueh in another health post, Rampur, there was no

buok log seen. In takwanpur also therc wos u back log of 1100 slidas

and the district had only one lub technician,
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Cross checking

10% of negative slides :nd all positive slides were sent to
the Rerionnl Laborétory, Het ruda for cross checking, .5 cases of
nepa*ive slides sent from Bnra were found to be nositive, two of

them gqnite heavy infections,

Chloroquine resistance

It has been observed in lakwanpur district and is currently

the subject of an investisation,

tesearch and Training

Certain current research topics «&nd rcscarch proposals are
mentioned under other sections of the report. lere more refercnce
is made to some add’tional aspicts of research and training not

covered by the above,

Hetauda Research and Training Centre

After a difficult initial prriod the centre is functioning,
both in research ~nd trainini despite thc rather primitive
facilities presently availatle, Acco-modntion is basic #znd
relatively cramned. The centre hés an allotted sta’f of 37 of
which there avc¢ 9 vacancies consisting of the senior Malaria Officer
ard c¢ight Malsria Assistants,

Doepite the present constraints, an insectary has been

estanlished and colonies of n. unnul.ris, s. maculatus and a. fluviatilis
are maintained., These a.e¢ intuended to be used in triuls of

couparative susceptibility to infcctiona



The Centre arnears to he functi-nin~ tiel) ng a traipine
factlity, *heve heing 6 corrses inval dnp 123 n-rticinants in 1984,
and 5 ~ourses Tor 159 participants in 1985, The teac ing pro- riomme
included refresher ard hasic coursee “or -hilaria Inspectors, laboratory
trcinicians, -nd Unit-in-ch-rie, A baslc cou. se on vrctor control
was held in 1935 for 8 purticip.nts consisting of tstrict ul-ria
Of{icers, .nvomolo ists und .ssistant sntomolo ists, This course
lasted 5 weeks, and it is ihLendcd to hold a similar course cvery
©YOIr,

1i is hopud to steadily duvclop the su:portive research activitics
of the Centre, p-rticularly as repards the nower sporozoite datection
tecrniques, bloodiacal analysis, ins cticide resistance choract..rization
and -ossibly scro-epidemiolopy. Acid ities will n-turally exn nd to
include othrr disense vectors - as thc ranpre of activities in vector

control contirurs to rrou,

As 1 Adicated 0 nrevious assessment rerorts the Centre is
badly in need of additional trainine ane hos el accormodation
facilitirs. One serious problem re o' ted was Lhe 4ifier Lty in
locatinr lod ings amon: the loca) comnun’ .y for large numhers of
course purticipants, It would secm pous bly that scme local costs

in construction mijht be absorbed by L .0,

r')ﬁf
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Seroani.demiol ory

Tha dbtection of parnsites in a thick “"lood f11m is tha

- 8tandard me!hod for diarmoais of malaria, However, a mass ' lood
film survey will always ive an onder-estimibe of the amount of
malaria present in a community because, depcndin, on the volume of
blood cxwained in each film, it will aluays miss lou par situcnias,
particularly in seai-iinmunes, and in.cctions in vhe 1 .cnk stu e,
tike any othur ingection molurid stimula .8 the production of
¢ntibodies which appear within a few drys .nd can pursist for years,
declining slowly. A survey for antibodies can usefully su-olewent
hlood film surveys as it shows not only t'.ose who have malsrian at
the time (point pravalence), who hawg hirh levels of antibodies, but
also those who have had mal'~ia in thr pest (period prevalence), who
will hae lower levels of antihodies, .Ther: is rorsiderle

- immurolo-ical crose rraction hetwaen the °icfe ent, soreles of milaria
par sitrg g0 that it is nossible to wse a sinrle readily available
antiren (cultured k. gﬂlii;:::fl for testinp hlood samples "ut in
order to determine the infecting species it usually nccessury to use
several aAntigens. ‘The stondard test for miloria antibodics is the
indirect fluorcscent artivbody iest (Ifa) uliich can be done on 50 blood
spots collected on absorbunt paper, cnd o silled operctor cun Lust
200 samplis a day, considerably wore thuu the number of wlood 1ilms
he could exaiine. 1In practice i lovod sumles oc usually scr. cned
arninst E.Ihlciegrum and uny nositive are then rotested agrinst one

of tha nalmian paranite antiruns (3. Liuldi or ¥. cynomolpdi) which

str uwirf rot g. vivax. It 1s probable that an LISA test for
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malaria antibodics will be avails“le in a ycar or two which uill
increase the gpeed at which samples can.e tested, A numbor of

of countries, in diffe'ent parts of thc world, have found antibody
surveys usoful-as a sunplement to blood film surveys to deturmine
ﬁdre aéctrately the amount of malsria that has occurred rucently or
in thé past, In some conntries larpe antibody surveys have been

doha bafore certifying eradication of m~1-ria transmission,

In Nepal it is prohable th t more trans~ission is occurring
than 18 shown by the hlood Cilms collected by the v-rious M0
surveillance services; It is hot supgested that serology should
be aaopted d8 a routine t&r malaria sﬁrvéiliancc but that.in should
be used in a few problem arcas with apparently low occasional trins-
mission in order to define more accurdalely what is actually occurring;
Dubiﬁg the visit of the assuasmcni team 55 bluod samples were
collected in such a small villaje in Horang District in the rastern
Region, and pieces of absorbent paper wore left behind sufficient
to collect another 500 blood samplecs, Thcse samples can be tegted

in Londan,

However, it is reconmend<d for the futurc thaot ateps should be
taken to set up a Sero-enideriolorical lahoratory at M0 H!) at,
Kathmandu, The function of this la'oratory would ‘e to carry
out sorolopical surveys ir nelected problem areas in different
parts of the country in order to define -ore clenrly their

epideniological picture., This would be the first priority,
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but, later, other research projects could he added. For exawple,
gerolorical screer‘nre conld be done on a larre samnle of recent
imaiprants from India in order to define more clearly the risk of
imported malaria; This hes heen found useful in other countries
with & risk of imported malaria, Another research project could be
to “ “study the immune response in the Tharu people, who appear to

have some n.tural :esistahce to malaria, compired to other cthnic
groupsl

Although the work would at first be wholly on malaria it could
later be extended to thestudy of other endemic infections diseases
in Nepal, for whiqh seroepidemiology is esscntial in ordcr to define
the situation. The same principles would anply for the planning
nd execution of surveys and in the techniques of the tests,

For exarnle, cither or both the IFA and "LISA tests are used for
the Serology of Leishmaniasis, leptospirosis, and JBE, all of which
are potentially important for Weoal, The ability to do such sero-
enidemiolorical surveys 1is essen!ial if the N0 is tc broaden its
activities and haecome a NDivision of Vector-borne iliseases. The
ELISA test is also being developed for the identification of insect

blood meals.

In the rirst place it will.be necessary t0 approach a donor
agency to obtain funding for a senior scientist for a practical
training course of at least 3 monthg, This could be at the London

School of Hygiene and Tropical Eedicine. Onec scientist has already
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recently attended a short theoreticul course on this subjceet,
Secondly, it will be necussary to ask thc same, or anothir agency
for funds to buy a fluorescence imicrouscope and possibly an iLISA
réuder, together with the necessary test rcagints to last at least
for one year., Thirdly, it is considered important that a later
visit should be made to Nepal by the consultant responsible for the
training, ir order to check that the tasts, nnd the sampling methods,
are being done satisfactorily. An aoproximate estimate of the

total costing of the ahove would be about US $ 20,000,

2.2 A study of the continnous risin~ trend of malaria ircidence

In aszessinp the evol it on of the mal~.~ia situation during the last
two years, the continvous upward trend of the mal-uria incidence since

1981 and its sharp increase in 1985 has been shown already,

Host of the reasons for this rapid deterioration of the situation
will be analyzed wnen dealing with cne exacerbation and rapid spread of
P. folciparum, Al the risk of being repetitive, the Team belicves
that three wain factors are responsible for this unsatisf.ctory situation,
namely:

A. Population movements: Three different movements can e distin-

ghished: (1) massive influx of people from India, where the
malaria sitvation has consistentiy worsened in rcent years,

mainly comnosed of la“ourers employed hy socio-economic developmen’
projects ir outer and inrer teral; (i1) 1limited Nepalese labour

force mipratine to Indian‘hnnjah for temporary agricultural work;

L~



B,

C.
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(111) movement of people from the hilly areas of Nepal to the
terai for work and resettlement. All the three components contri-
bute to the dispersal of the disec..c:e and even to its introduction
in hirh valleys of northern Nemal where trans-icsion never occurred
in the past. An ipndicalion o the importance of this frctor can‘' e
found in the resvlts of the investimations and classification of
nositive cases which showed that imported malaria rcpresented

20,7% of all infections in 19083 and 26.0% in 1985,

fcolopical chan ess Larpge de:slopment projects such as road

construction, which quite often leave behind a lot of borrou-pits
and irrigation schemes have been seun by the Team's members
wherever they have been in the Terai arease . 1n addition, in inner

teral intensive deforestation and resettlement is taking places

Insufficient sprayiny coverapge due to lack ol insecticides snd

replistering or white-washing of sprayed surfaces soon after the

"insecticides have been applied.

In view of the limited exisiing rescurces, the Team hns
recommended a reviged’ control strategy in the hope that. the new
approach will be ahle to contain the prcrent situstion if not

to improve it, as i3 desired,
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The, axacerbatim and spread of P, f- 'Lcin‘rum
\;5'0 *;
‘,, @;Erom table I it cante seen that there hns ‘been a constant

;ml increase of P, falcinsrum infections from 1981 (733 cases)

40 11965 (7561 cases),
S

3' "x‘.ﬂogarding the spread of this Plasmodium species, a comparison

haaaboen made of the number of P. [ulciparum cases reparted in 1984

\.

nncé&i.n 1985 in diflerent regions of the copntry and the percentagos

oL‘.»P.fulch rum cases found in euch region in respect Jsto the

b '-L

total number of infections. The results aie shown here belows

198l

4 of total % of totalyr

. P.falciparum No. of P.falciparpm

‘Reglon No of P, falciparum inflections P.falciporum infection «
-Eastern 6% 12.2 906 12,0
Central 1342 23.7 560 7.4
Wes tem . 9h6 ]-6-? 592 7-8

fl-

Pariest : 2688 L7.4 5523 72.8.

‘From these data it wo-xld appear that the main reservoir of
‘P .falciggrum 1iés in the Far Western region, where it accounted
for h?,h% of all cascs in 1984 and for 72 B}: in 1965. " The |
ait.uation remained practically the same in the Ezstern region
(12.4,‘ in 1984 and 12.0% in 1985, whilst a significant reduction
was. bbserved in 1985 in the Central and Western Regions (SBJ%

and 37.L% respectively).



An explanation for the spread of P. f~lcip rum in diff~rent
rerions can be only conjerctural as for a detniled analysis of the
phenomenon muchk more time than that allowed to the Team would hove

been requir-d, Th- following hypothesis can be for-rlated:

(1) The exnlosive situvation in the Fur Westrrn re ion did not

¢c-me as a surprise, ac thc reservoir of malaria parasites in this
part of the countr, was b-ilding up from 1983 onwurds. The
antimalaria activities carried out in 19§h nd 1985 vere inadequate
to cope with the sitvaticn, In 196k, only one round of se¢lective
gpraying with DiI.a. a dosage of 1.5 g/m2 was carried out (only
56289 people were protected); in 1985, two rounds of selective DIT
spraying were carried out in iailali and Kanchanpur districls

covering a population of 108000 and 710,000 rcspectively.

In 1984, a considerabln number of malaiia cascs did not cccive
radical treatment dur to a shortnpge of primaquine., The morthly

distribution of P, vivax and P, faleinmirum casrs de‘ected in Kailali

and Kanchanour districts in 1995 is shown in i‘ravhs I and II. Tt

can be noted that in both Adistricts the numter of P, fnlciqﬁrum

infections -emained at a very low lrvel until Av-ust to reach a
maximum peak in September. The dersitics of 4. maculatus,

A, subpictus, &, annularis and 4, vapus increased af'ter the

monsoon sexson whea the a. fluviatilis populution, bclicved to
be the main vector,decrcasced and this cuincided witi the ropid

increased transmission of P, f.lciparum. A, subpictus,
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A, annularis and A, varus are known to be resistant to w1,

whilst the suscentibility of A. macvlatus to this insect cide, has

not been test.ed recently, thether the species mentioned above
play a role in transmission, esnecially with reeard to P. falciparum ,

should be investipated,

i1) Spraying operations in the tastern, Central and Jestern
reiions, though still selective, covered lurier number population
than in the Far Wostern reglon, In 1985, two rounds of DT

(1 gr/hz) were carried out in moderate receptive arcas, two revnds
of Malathion (2 gr/m) in low recentive areas, and *wo rounds of
Bendiocart (0.4 nr/m?) in low and moderate rcceptive areas of the
Central repion; in the Western repion two rounds of gelective
sproying were carried out either with Nendiocarb or Halathion;

NMT (one round) and Bendiccarb !two rounds) were selectively
arplied in moderate recaotive arcas of the Fastorn rerion. This
wider population coverape with different irsecticides may have
partially prevented the spread of E.I‘alcipatgﬂ in the Eastern,

Central and. Western rerions.,

111) The factors mentioned in (1) and (1) may tentatively
explain the differences observed in the spread of P, falciparum
in the four rc,ions of the country. OUthcrwise, the major ractors
which are at the root of the vorsening of the malaria situation

in gencral and of P. falciparum in particular, are equally shared
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by the four regions of the country, namely: (a) extensive and
intensive population movements from and to India and from and to
¢he hill districts of the country; (b) sinnificant deterioration
of the malaria situation in India in recent yearsj (c) larpe
ccolopical chanpes taking place all over the outer and inner Terail
areas due to deforestation and resettlement, proliferation of
deve tonmrnt vrojec’s such as road construction and irripation
schemgs; (d) prolonged wet (m-msoon) season for two consecutlive

years (1984 and 1985),

Another very important sspect relaied to the exacerbation and
spread ofif..falcipaggm is the resistunce of this parzvite to
chloroquine which has been ulready demonstrated in o Nepal.
Chloroquine resistant P. falciparum infections had bcen detected
in the past in patients coming from 1ndia and in 1984 three
resistant cages were dotected among the indigenous poupulation.
.Unfortunazcly,vmonitoring ofig.kfalciparum sensitivity was not
done in 1975. However, hipher recrudescence rate among P.falciparum
cases was recorded in those districts where high P. falciparum

incidence occurred,

Thera is very little dounht that P. fnlcibarum resistance

to chloroquine is well established in Ngptl. “h-t remnrins to be
studied is the reomraphical distribution of the phenomenon and

the depg-ee of resistance of the isolates,
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There 1is also no doubt that this is one of the maim technical
problems that Nerpal has to face in future years and which demnnds a
timely concentrated effort for its control., The na'ional authorities
should consider the soread of P. faleiparum chloroquine resistance
as a very scrious problem and should commit themselves much more
consistently'thun in the pnst if their inlerest in controlling

malaria in Nepal is penuine and sincere.

2.4 The Bxisting vorkplan in tntomolo;ical aciiviiies
1; Backyround

In a properly functionin, vector-bormne disease control

activity, the entomolo;ical services shoulq perform the

following fivé major functionss

a) Provision of basic plannin nnd stratification
i7formition,

b) Operational monitoring.

c¢) Epidemiolorical investipation of refractory situvations.

d) Research

e) Training

The cont.inuous feed-back of monitoring and epidemiologsical
information is aimed 5t ficilitating rapid adjustment of
control methods while the research activities are intended
both to upgrade the basic plannin, and stratification
information and 4lso to provide operational flexibility

through improvcment of existing control mathods and devélopmcnt.

of new approachos,
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Th. workplan of NMEO entomological activities has to be
reviewed against this background.
Staffing

The entomclogical staffing patte:n of the NMEO is given
in Annex I. This appears to be barely adequate for the work
presently being carried out, but at lgast forms a good frame-work
on which to develop further capabilities. There are serious

recruitment problems due to lack of career structure,

Current activities

At the present time any detailed special investigations
required are carried out by the entomology section at NHQ, which
i3 also responsible for overall planning and supervision of
entomological sotivities,

The Regional teams on the other hand are the main sources
of regular entomological monitoring data which are fed back
to NHQ foz purpdses of programme plannina and adjustment,

Spot checks are carried out as indicated by epldemiological necd,
The areas for these spot checks are declded jointly by the
Regional Entomologist and the Regional Malaria Officer,
therefore, prompt iocal action shoulid always be possible. ")

Spot checks are also used as confirmation of validity of

extrapolation of the results of the longitudinal reqular observations.



- 40 -

It can thus be seen that preatest emphasis in relation to
current entomolopical work is on operational monitoring and
epidemiological checkinr. The other three components of legitimate
entomological activities, i.e.

a) Provision of baseline plannine data, includin~ data

for stratification,

b) Pesearch, and

¢) Training.
have played a relatively minor role so far; althourh some very
useful research has been carried out. The balance of entomolopical
functions should thereféte be aimed at, and activities adjusted
accordingly, relatively non-productive and labour intonsive
activities such as night bitinn catches for example, should be the
exception, rather than the rule, and if employed should have a

very definite epidemiolorical purpose.

Future Neveloprent

On the other hand, .more emphasis should now be placed on the
newer, recently developed entomological tools such as sporozoite
detection and identification usinr monoclonal antibodies, bloodmeal
determination, cytotaxonomic methods and biochemical resistance
characterization. The use of these new methods will greacly

facilitate the speed and accuracy of cco-enidemiolopical and

AVIEN

NN
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operational stratification thus enabling appropriate strateries to

be deployed in support of Primary Health Care at the local level,
Facilities now being offercd by UNEP for small scale climatic maprine
and temperature stratification should also be utilized for operational

stratification and in the development of epidemic forecastine.

Appropriate fraining of entomelopical staff in the use of these

new tools is therefore stronply indicated.

Ia the event of the possible conversion of NMEO into s Vector
Borne Nisease Control Nivision such acquired expertice would
obviously be extremely valuable also in the control of the other

vector bovne-diseases.

It ig therefore sugsested that the entomolosical services
of the NMEO should be consolidated and uperadest, with overall plannine
and supervision beinp exerciscad by NilQ, opcrational monitorine aud
intelligence rathering activities being performed by the Rerional
Teams with research support and training facilitieis being provided
by the Hetguda Rescarch and Training Centre. All these activitics
should fradually become multi-functional in relation to other
vector torne discases. Rodent control activitics may eventually

be iucluded at a later stace.
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The most recent estimates of receptivity for various parts
of the country were carried out by White in 198 and 19811nnd his
observations have proved of great value in prorramme nlannine.

' ?ollowing'this Chakrabarti and Prasittisuk made a further number
of useful observations and recommendations after a three months

a

visit to the country also at the end of 1981°

NDue however to co . :inually changing eco-epidemiolneical
features in the country, including population movements, changes
in forest cover and apriculture, incluling increase in irripation
and artesian water, receptivity must be reparded as subject to
chanpe, and must be continually re-assessed as part of futute

activities,

White, G.B. 1982, Malaria receptivity stratification and projections

for malaria control in Nepal. Report to WHO, SEA/MAL/144

2
CHRAKRABARTI, S.C., and PRASITTISUK, C, 1982 assipnment report

on a vsit to Nepal. Report to WO, SEA/MAL/143,
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Research

Recent entomolopical research has concentrated on clarification
of the situation reparding anopheline spccies complexes in the

country,

Species examined included:

=

annularis (two sibling species lemonstrated)

>

culicifacies (A. culicifacies "B" was found)
culicitacies

I>

aconitus (Chromosome map has been prepared)

>

maculatus (Work is continuiny)

Preliminary work was carried out in cooperation with Tribhuvan
University on the sclection of suitable Iarvivorous fish for eventual
field trials. These preliminary investipations indicated two
"commercial" fish, the Grass Carp (C. idella) and Cormon Carp
(C. carpio) as being the most promisinp. The twn indirenous fish,

Danio rerio and Puntius conchonius were also considered to be
2120 terio

indicated for further trials,

Work carried out on possible insect predators, also in conperation
with Tribhuvan University, indicated the potential usefulness of

the backswimher Enithercs marginata (notonectidae) as a possible

biological control agent for anoenheline larva..



Both larvivorous fish apl the insccg nredator ghould now po
forward to ficld trials. The choice for interrated control may
possibly be fish for permanent aud larper water bodies and the
insect predators for small ani temporary watcr bodies, and also
larger permanent pondds thre the use of figh may be inacéentable

(e.g. for relipious reasons).

Field applied rescarch nroposals

Two proposals for field applied rcsearch have heen formulated
one dealing with use of larvivorous fish, and the other with
community-based environmental management methods., The following
corments are offered on these propos?ls, from a nurely technical
point of vicw

a) Fish pronosal:

The success of thig trial will hinpe to a larre extent
on appropriate selection of the water bndies. These should
obviously bhe nnes which at the outset already have an
easily’measurable mosquito rroduction, ~therwise the
trial may nrove inconclusive, somc nf the preposed ponds
seen do not apnear suitable as they are
relatively new, have not yet acquired any aquatic venetation

and conscquently, mosquito production would be low,



b)
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The scale of the trial testinp 5 specics of fish at
once, seems rather ambitious, ant it may be advisable to
proceed more slowly, testing fewer fish at a time and
postponing the expanded field studies until the villape
scale trials have produced convincine evidence of the
efficacy of the various fish species in a field situation,
Expanded ficld studies should only be launched after

thoroushly satisfactory, villape scale trials.

Community-based Environmental Manapement Uroposal:

Phanusha NDistrict which is the locality chosen for
this proposed'trinl showed n marsinal decrease in overall
casc incidence from 7347 in 19% to 7156 in 1985. There

was 2 slight increase in indigenous P. vivax from 1429

to 1557 and a fall in indirenous P. falciparum fron

35 to 7 cascs. There is a rreat deal of population novement,

#nd nost transnmission takes place in the northern part nf
the District, ir the villages alone the Cheria foothills
and in the forest, A. fluviatilis and A. maculatus
have recently been incriminated as vectors in this mart
of District. A. fluviatilis has bcen shown to penetrate

down into the Terai area nroper alone the river channels,

N
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The proposal anpears to be adequate and well planned,
howaver, certain chanpes ha;e becn made to the protocol
as set out in the document dated 3.12.1985, The environ-
mental management area amd the control (surveillance only)
areas have now been changed over so as to make the
enviornmental managemeni area more accessible for imple-
mentation and supervision. While Malathion will still be
used in the buffer zone, Ficam will be used in the fnothill
gCea, and not DT as indicated in the rescarch proposal.
The implementaticn area is scheduled for an increase in
artesian water prodqction and environmental manarement of

.this is stronply indicated.

2.5 Analysis of Financial and Administrative Supnort

In 1985 the MMEO provided to the HMG a nroject paper outlining
the financial and commodity needs during the Seventh Five Year
Plan (1985/86 - 1989/9), The Team studied the finures eiven in
this document and met with the Chief Officer and Penuty Chief Officer

for additional discussions.

The financial plan is given below. It should be pointed nut
that the fipures do not retlect a 167 devaluation of the Nepali
rupce in reliticn to the U.S. dollar nor do they include any factor

for inflation over the life of the plan.

o



Foreipn

Exchaurosg .

(in Million Local Costs
Year R'ipees) (in Million Rupecs) Total
1985/86 B.95 40,50 117.45
1986/87 50,70 40,5° 91.2n
1987/88 48.83 40,50 89.33
1998/89 48.93 ' 4%, 50 89.33
1989/9n 46.5? 40,50 a7,m
Total 271.83 202,50 474,33

Of the total of Rs 271,83 million approximately 23.69 millinp
would be made avaﬁlable by the USAID2 for the purchase of Malathion
Another ©.7% million would be mate availablc by WHO primarily for
the purchase of laboratory supnlies and anti-ralapsine druns,

At present the source of the short €all of 247,39 million N.C.

in foreirn exchanse is unknown. Unfortunately, this short £all
means that there will be no funds available for critical necds such
as replacements for vehicles which in many cascs have outlived

their useful life unless civen major repairs and/or maintenance.

The NMEO estimates it would nced at least two new vehicler ner

year for replacement ~ a fipure which micht bhe too low miven the
difficulties in eetting spareparts and the damane that vebhicles

take in off-road travel. Other commedities which would be eliminated

are vehicle spare parts, sprayers and sparc parts and additional
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nicroscopes, if a stepped up programme of surveillance is to be
instituted. All the ahove Plus adequate stocks of insccticides,
are essential to a successful prosramne even in an abbhreviated

form.

The Project Paper also pronoses the amount of Rs 76,250,700
($1.5 million) for comstruction of additicnal facilities at the
Hetauda Training Centre durinn 1985/86. Althouch approaches were
made to the Asian Development Bank and the USAIM no funds could
be made available. The Team believes “that this constructicn
remains a definite need and rocommends that the WMS make efforts
to locate fundinw for this nroject. If the entire amount cannot
be located, a start possibly could make in limited construction
if local funds could be made available.

Finally we must facc the matter of insceticides which represents
a large part of the total budeet and the largest part of the
foreign exchange input. The optimum planned needs feor the Seventh
Five Year Plan 2s propnsed by NMEC arc as follows:

Insecticidesy

(in Matric Tons) i565/86 1986/87 1937/88 1988/89 1939/9n

DDT 250 250 250 25" 757

Malathion 68" 61" 04" 647 6°"

b
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While USAID will fund 30" MT of Malathion for the spray scasons

of 1986, 1937 and 1988 it can be secn from the above 4ata that this

reprcsents less than half of the total needs.

Since the provision of hoth DDT and Malathion is problematical
during the entire Five Ycar Plan the NMEO has propased the use of

other varietics and quantitics of insccticides.

To replace Malathion a possible alteranate mirht be
Fenitrothion and te replace PRT it was proposed to substitute
either Ficam or Actellic. The proposed nceds for the entire Five
Year Plang for the alternate insecticides ave 1787 MT Fenitrothion:
470 MT of Ficam and/or 351" MT nf Actellic. Unfortunately, these
alternates may be less than perfect. The MMEO feels that b
becausc of its relative safety, cost and lonr residual qualities

DDT would be preferable if nossible with Ficam as a secend choice.

The ODA has already provided 94 MT of FICAM for 1995716 at
a cost of $2.82 million and has intimated that it may he able to
repeat this in some future years which would be a sicnificant

contribution.

Actellic presents problem of bulk, complicatine transnort and
its use in the sprayer itself where it causes frequent nozzle
stoppage. While it is reported that 2 more concentrated form (477

active inpredient compared to the 257 concentrate testad in Menal)



[ﬁormuLation

-~ 3"! -

exists the NMEO staff is not sure as to the results which nircht

be obtained with the 402 ° "y It has been proposed that the

407 concentrate -be tested in a villace wise basis prior to actual
twderine of large quantitics of . ay insecticide. The use of
Fenitrothion prescnts also problems primarily in the monitorine of
its safe usc in the ficld since it is the most toxic. The Team
believes that while the pros and cons should be presented in this
report, in the final analysis the probable choice of insecticide
will be determined by current susceptibility status and sources

of outside funding.

The comparative trials cf Malathion, Fenitrcthion, Actellic
and Bendiocérb carricd nut in NepAI durina 1269/81 were rather
inconclusive, and need to be repeated under more closely
controlled cooditions, iucluding 2 malaricmetric conmponent ,

before a technically sound choice of insccticide or range of

insecticides can he made.

(o



necommenda*~ions:

The conrinunus Aetarioration nf +he malaria aituation in
Mepal is certainly a health nvotlem of primarv irmortance
and the orecence of F.falacinarum resistance +o
chloroguine toqether with the increaso and soread of thir
parasite in tho count-v, do nct allov Antinistir
farerasts for *hke immedjate fulure. mavre 18 a nee? ‘o
a muht rore congistant an? firm qoverpment conmifmen® in
tha fich% amainst the ﬂ;seane if thir ir reecoapised. Aas
if should %o, as a reriong threat o the “ovelopment of
*he couvntree, Phliance on bBilarnval acaigtan~n, vwhicrh ic
Leroming moro'anﬂ more diffi~nl* +a ottaip, shonlad e
halan~ed bv a Hnrn ~onereto and concictent immnt from
NG, ™he %oam ie convinced khat thiec de the onlv wuav to

acenre ~he centinuation of ~vternal csunnors +o tbhe

proararme and to attract new noteniial Adonors.

on the or~asion of #he tvo provione Mrrernal ssescnnmts
of the ’alavia Control Proarvarne i+ nas rarcmpender Shat

HRE shonld e aiven reaular asverpment statng under e

-

3
tal

Minictrrv nf 'epl-h ¢= A Nirort Avpba A~ Dvicion, (S
inerearnd vasreprivilirv €o- ~antralline o e
vertor-harne Aiscases ar Bhe T phaane dnto Tenrpp Lt

Until nrv. Fhis rocappendasinn has no* Leen imrlementoed,
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(Q og??; to achieve this, it is essential as a first
:?ﬂpﬁxﬁpe facilitics for the diagqnosis and carlv
Preagmenr of malaria cases he exfendeﬁ as much as
pqssiblé at the peripheral level. The team, therefore,

rerommends that:

a.. facilitics for mirroscopics ﬁxanno 5is and
treatment, n.q. malaria clinies. should he made
available as far into the opcriphery as is feasi®»le
according to loral vesources and +he nature and
oytent of the malaria situation;

e, Fxtevrnal financial aasiatance to the proaramme for
ighc‘procﬁtemenf of microscopes and laboratorv
eauipmnent gshould be explored. Tho aim should he
‘to havé the above mentioned@ facilities at the unit

i

*
lavel as a startina point and araduallv extend

4£bhemn in problem axrcas:' as recuivoed:

a stock of insegticide be kept at regional level

s

_for use in emerqgency gituations such as malaria

epidenics.

Malaria unitﬂu.h ncrinheral pgtablishmont. vhich covers
]

ianproximafelv 40-50 +housand people where their microscopic

diaqnosis ofﬁmalarla is madc and treatment immediatolv started.
Foe e


http:faciliti.es
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qpfsqrﬁq*aaraful 6valuation of the antimalarial activities
i i Ryt

[ppquqggrried;out hy HMFO, the "eam wishes to make the

:£0llowing. recommensations:

Suryeillance artivitics

Case detection

ggonsidcrinq the verv acod and cncouraqing results

-ohfainedibv the village health voluntecre, their nurtrer
ﬁhould'hq rapidly inereaseAd throughout tho countrv and jin
areas whgro there is a CHI thev should he charaed with

‘n\\

m&lnria,f

80 ag to neﬂuro adaguate population coveraae,
If 18 rcrommondod that in addition to blood film talina

{thev should also administer radical treatment  (geo para
4._.2 bclow) PCD (1) and PCD (M) artivities are carriod
ouﬁ by personnel attached to n~d1vn1 establishment, ourh
as‘Qospifqls, dispensaries, aid posts (I) and malaria
o;og;a@ég;staff (M). Althongh an itngaswvenent has haon
ohsgfveézin slide collection and detortion of cases, thn
performance of %he kealth scervire ctaff js far helow
cxpectation, and the Tcam rn"ommﬁnﬁq thar cofforts
vonfinue to bo made to ohtain +his epsontial

\‘,

collaboration. At the moment: tha malaria celinjes are
' BT )

usuallv: attached to the district hospitals where

@iagnostic scrvices are cither not availahln or not
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nti liznd for malaria Aiagpnsis. Fhed e opupts: o shonlA 13
aradmallyv in-reased As =arommeaTo? in 2 akewe. TN
the cistrics of Pailali #nd Fanthapmr ir "ar-Weatorn
tepal, the fijsrrict laroraory mirrasconicte hauvn r.o:np
darontralisod asn an o Where one microcmond ek in rach
unit: thoe same ashonld e done in ather rTecionsa anad
dig+trictas, “he micrascnniske vaeting dn +hes malaria

clinirs shonl? ho +vained in -he Aiacnnsic nf othor

vieetor-berne Aiscasns.

nha malaria field worters, avt pracen® (naaand in A~

cant, Aorortion arvivitiocs ubich ~ienificantly ~on*ritwte

o the dutertion of rascs bab At A hiah most, shonld be
more orafitahlv usced §in Activieing unict shovld hemome

norc and noroe ar intea-al nart of they eaptral shtratoei.

curh as:

nervision of v, llaace hoaldh v lupkeors with
fim(-*_l‘-‘ csupnlv of Admos, h eina of roerords,
frod-tacl: of rasulteo:

k. motivatrion and noriliza~inn of ramund ricn for tho
implementasion of minAr qafﬂr manaccment and
opvivonmintal odification art i’ vics toacrhoer
vith personal proteatiop measne e andt by

providing auidance an? ran rvianjon;

‘ e

v,»? ;,’-n
xS -}'vux ‘,“.fj‘" f‘"J " ’4 \ ‘b :!‘ '
SN da R ¥ Zae ﬂs-w'.\-u' W

ST L 4 Sl LBy

e u.'l..m T
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involvement in the utilization of Hiologiral

e

agents (larvivorous figh) if and wvhen theae aqontne

Dy Ve

have deronstratad their role in r~ontrolling
[ "

malaria;

partial transfer to lakoratorv servines

(microscopists for the malaria clinias).

i

oo

Yo
4.

utilization in Devolopmant Proiect reas, and in
lany cmarauncy sitnations.
9 .
hes&#ﬁield workers should also he made multi-purposa hy
;o C

eing: trained in other veotor-horne discases.

‘reatment

2resumptive freatment should bhe rcplaced v

radical treatment. for p.faleiparum infections (1500 mq

w4
bqs?apf chloroquine, aiven in a three day poriod, adult

“ s HeR

dqsagc);u;th the addition of primacuine (45 mq dose.
R R : ‘

ndu}%ﬁdosagc). prosumptiva trcatment mav he resronsihle
PR T

B ey

foriaclectina ~hloroauine-resistance of p.falciparum,
;esppciallv whon the interval hotuccn tho leoen talinqg and

Y e

thayinitiation of radical krcatment is lono (ouive of ten
more than 14 dava). Patients inforteA vith P.falcinarum

v P.faleanal
scpsitive to ~hlorocuine will ke cured. patienks with

p,vivex wiil Lo roalfoved fivein xhn ~1iniral avmproms anA

Wecdd B epect |
w@gi AV@ nlmbi@ D@ SRF '\\?3}‘(;;3;};3

ol d i,
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whaqkrclapqinq can bhe trcatpd anair. P.falrciparum

,tnf?ctions which recrudesco a fow davs after the

<Pompletion of radical treatment should he referred to the
:«\

ma%aria clinic where, if P.falciparum is confirmed and

-

+here is evidence that the +otal amount of chloroaquine

s
’

haa,bcen taken, 3 tahlets of Fansidar should he aiven.

Fridcemioloaical investigations

With the present malaria situation it will be
imegssiblc to investigate all positive cases a8 attempted
in?the magt. The Tcam, thereforn, rccommends that
cnidemioloqicai invostiqafionv e mainly carried out in

{I\

ahd around all P.falcinarum cascs with hlood films talken

frem” the relatives of the pvaticente and their nciqihours.

" Follow-up of patientsg

Bven with the adoptinn of radical trcatment (see
pgﬁéA';J.z; .~ abhove) some P.vivax cascs will relapse.
Considcrinq the hiab numherxr of paticn+s with this
infertion;‘it will be impossihle to carrv out reqular

follow—un of those patiente and such an activitv eghould,

fherofore, be stoppnd.’ On thn vonfrarV, all P.falciparum

PYOn

_infcﬁf1ona should he folloucd up for at least aix months

-l

q{@h checks carried out at fortnightlv intervals during

“hpﬁlelrnﬂ qwn monthna,
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possible,- the Team would stronolv urge thal tha antimalaria
activities in the Distriects alreadv integrated should bhe uparaded
s '

to’a satisfactory level as a matter of highest prioritv in order

to provide a suitable patterp for further progressive inteqration.

24, In viev of the ravid huild up of mnlaria crnes in the
kanchanpur/Kailali area the 7ean sugaests thatt the
cxieting malarin offire in Dbanaadhi he uparaded with
trained personnel and if possitle, a vebinle should he
ﬂnssignua at least during the period of maximum
:transmisnion. Difficultics of communircations between the
1érua and the administrative control of “ur*het or cven
thwecn Kailali/Xanchaopur miaght result in a situntion

getting out of contral befare the peva can aqet out ta the

concerned orxganitations.

Pending clarification of the situation the Team does not

i

recommend any chanqge in the existing esprav vroaram in the
‘Kailali/Kanchanpur area hut does suqaes*t a close wateh he

Aept on tho adjoinine border arcns of Darechula, Paitadi

.and Dandeldhura.

-"] Y.
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ANNEX I
_E_N:I""!’JLOGICAL STAFFING PATTERN
Post Nescription Grade No. of Posts Vacancies
Senior Entomologiat 5,11 1 1
Eutomologist G.IIT 1
M~laria Agssistant N.G. I 1
Melaria Inspector .G, Ii 5
LaY. \ide G.S.S. ]
Entomologisgt G.1II 1
Malay .a Ieapaertnrr N, XL 1
Lab. Aida G.5.5. 1
" datomologist G.I1I 1
Assist.int Entomologist N.G. I L
Inscet Collector N.G.TI1 9
Malaria Inspector M.G.IX 4
Entomslogist G.111 4 1
. Malaria Assistant "N.G. I 3 4
Malaria Inspector N.G. II 14
Ine2ct Collector .G, I11 14
Lab. .ide 4
a
ﬁ ol P 14
tavailoble Dooior oo
. . ¥ Ve ’,4(-’; -\;(.‘:L
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Consolidated Sprayina Data of

1954 (NMEO)

Insecticide Doz. Pop. Pouse/Structura. Inszcticiie consumed
Sprayine cycle used targetted protected sorayel in Xilos
Summer cycle DT 65,36" 66,751 113320173467 177e
Surmer cycle DT 25,078 24,416 4165/3831 5149
Surmer cxcle Malathicn 231,967 230,18% L34912/33461 3.7
Autumn cyele Malathion 212,516 26,532 31014735574 22575
Surmer cycle DNT 44,477 44,525 7729717535 €559
Surmer cxcle Malathicn 32,376 %°,733 17.55¢714187 73557
Autumn cycle Malathion  82,509- 51,469 17713/14551 31946
Surmer cycle onT 65,717 - 657,242 §7377/3573 17457
Lutumm cycle DT 54,372 87,659 125€" 711593 12373

1924 (ICHSDP)
Summer cycle Malatiion 373,622 274,555 47877/ 131574
sutunn cycle Malathicn 313,622 327,113 42347 1:5341
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Amex 11 (b)

Consolidatad Sprayine Data of
1985 (NM=0)

Insecticide Ponulation Population ‘lcuses/Structurz Insecticide consuma?

Rerion Spraying cycle Used Targetted Protect2d  sprayed in Xilcs
I East Surmmer cycle onT 71,673 72,752 1342/3157 11777
Region Summer cycle  Ficam 55,9835 57,479 93703/3112 1732
Autumn cycle Ficam 166,132 17,715 287°2/24543 2557
I1 Central o or cycle  DPT 49,37 46,715 213277543 7273

Rezion .
Sumer cycle Fican 85,080 36,813 14541712772 3724
Autumn cycle Fican 135,557 109,736 15778/14792 3747
Sucmer cycle Malacthion 196,12 194,074 32171732575 26773
Autumn cycle Malathion 271,532 193,654 29567772445 3278
11T West Surmer cycle nnT 2,534 2,535 455 454
Region Surmer cyclea Fican 63,551 66,939 1 017/97°563 236"
idnven cycle Ficam 97,514 93,"66 T167 73713478 2233
Suomer cycle Malathion 95,432 97,944 13773/1455° 35557
Autumn cvele Malachizn 20,1214 27,5°% 13517712044 37132

IV Mid/Far

West resion Summer cycle  DOT 235,771 253,572 4131235277 D62
Autunn cycle DT NN 664 JEARNEAXE 345527737 2% 1774

ob
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AMIEY IX(H) Contd.*

Insecticide perulation; Pepulation ‘sHouszs/Structure  Imsecticide consumes
Rezion Snrayinr cycle Used Tarzetted Protected sorayed in Zil=s

1975 (ICNSOH?)

Summer cycle Malathion 112,223 115,247 - 17664/ 3366°."

Surmer eycle DDT 11,731 11,2533 125 1773.5531
Autunn cycle Malathion 114,457 117,747 17355 43723

Autumn cycle Ficanm 12,377 13,7725 144 374,477



