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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 was led by Dr. B. R. Pande, Chief of the Planning
 
Division, Ministry of Health, His Majesty's Government of Nepal
 
(HMG). Other team members 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.
 

GOALS 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 levels 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 of all cases. The 
slide positive rate (total positives/total slides) was highest in 
Passive Case Detection (PCD) - (ACD-I.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.
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OBSERVATIONS OF THE SAT-1986
 

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 
vectoricil 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
 
cytotaxonomic 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 information 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.
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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 tollowing 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 reai team effort, rather than
 
one group attempting to force its dogma upon another.
 

Unfortunately, it is often difficult to point to specific
 
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
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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 soine 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 outlined 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 USAIP 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.
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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 and 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, less 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.
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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 levels of USAID assistance are unknown, but USAID
 
could provide limited 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
 

F-rom 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.
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Bilateral Prolect 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 system.
 

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. For 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 Limited (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 job 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 given to 123 students. In 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 conihection with the environmental area study in East Nepal.
 

It is understood that there are not sufficient funds
 
available for construction 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
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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 area 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 1,263
 
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. In the cases
 
cited by the USAID Malaria Advisor's report, it appeared that in
 
localized areas, DDT played no role in reducinq 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 expind 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 light 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 believes 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 

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

the Malaria Programme of Nepal
an External Assessment of Control 

out by a Team composed of representatives of His Hajeaty's
-was carried 


the World Health Organization (WHO), the
of Nepal (HMG),Government 

United States Agency for International Development 
(AID) and the
 

Unted Kingdom 	Overseas Development Administration (ODA). 

Dr B.R. Pande, Chief Planning Officer, Planning 
Division,
 

The other members
 
Ministry of Health was the Chairman of the 

Team. 


were Dr R. Onori and Dr D. Muir (WHO), Mr A. 
Steffen (AID),
 

Prof. C. Draper, London School of Hygiene and 
Tropical Medictde (ODA).
 

qepipr Regional Advisor from WHO, SEARO participated
Dr 1M.Rashid 


in the discussion.
 

Dr H.B. Parajuli, Cqief Officer and Mr S.L. Shrestha,
 

Mr J.P.B. Shrestha, Deputy Chief Officers of the 
NHEO, Nepal, Dr H.K. Nushin,
 

WHO Senior Malariologist.assigned to Nepal and Mr 
Shreedhar Prasad
 

USAID Malaria Advisor, contributed valuable support and
Pradhan, 


assistance throughout the period the Teae"spcnt in Nepal.
 

The Team, after a series of meetings at which the epidemiological
 

malaria sit ,ation in Nepal was presented and the 
main problems and
 

constraints wera reviewed, made field visits to:
 

Region 	 District
 

Morang, Jhapa, Sunsari, lllam, Siraha
Eastern 

Bara, Parsa, Makwanpur
Dhanusha, Mahottari, Chitwan
Central 


Western Kapilvastu, Palpa, Rupandehi, Nawal Parasi
 

Far Western Kailali, Kanchanpur
 



-2­

2. Terms 	of reference 

The terms of reference of the Team were the following: 

2.1 	 To study the overall malaria situation during 1984 and 1985
 

and evaluate the antimalaria activities being carried out and
 

make recommendation for improvement and changes, if deemed
 

neceusary.
 

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. . felqiarum and 

recommend measures to contain the furthkr--Trie and spread 

of this species. 

2.,- '-To f ii- iii7fs'fng-workplan in entomological activities 

and give proper suggestions for further improvement. 

To study the progress of the programme and adequacy rf financial 

and- wdminaitratlve-s"pport-provided by HMG and assisting 

agencies forthe Seventh Plan-period. 

2.1 	 The overall malaria-swituat.on-Auring 1984 and 1985
 

There has been a deterioration of the malaria situation in 

2XiOrp r-w.cejtt years as shown in the following table. 
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Table I - Number of positiveg, number of P. vivax and 

P, falciparum infections with the relative 
prevalence of the 

two parasites, recorded in Nepal ftom 
1981 to 1985. 

Table I 

Year 

1981 

1982 

1983 

1984 

1985 

. 

Total niLber 

of cases 

16087 

16902 

16719 

29419 

42321 

p. vPva 

15354 

15825 

14772 

23753 

24740 

p. falciparum 

716 

.1068 

1885 

5568 

'797 

Mixed 

17 

9 

62 

98 

84 

Relative prevalence 

P. vivax P. falciparum 

95.5 4.5 

93.6 6.4 

88.4 11.6 

80.8 19.2 

82.1 17j9 

From 1981 onwards there has been a o 
conotant increaseof 

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

in the number of P. falciparum cases. 

In 1985, however, the total number of 
cases increased by 30.5% 

tompared to 1984. In order to understand whether the increase 

affected simultaneously al! different 
r9gions of the country, 

a comparison has been made of the ev*lution 
of the malaria 

situation region-wise during the years 
1984 and 1985. 



._JLE 1. Evaluation of the malaria situation in the four reaions of Pe-al 
durinc the years 19a4-19"5 

4 -

-''ions 

ZEatern 

Ceatral 

Far West 

... 

2~ u lati= 
?2-ulation 

5XT".9 

13 ' 3 

14:r2 

9"33319 

Slide 
examined 

4717 

*A?4,%4A.33146 

79 

;.'.5333 

16.1,5422 

Slide 
Pos. 

3919 

97-:4 

75; 

8656 

29419 

Pv Pf 

3'99 65' 

793? 13'C-

6554 9:11 

596a Z65-

-3753 55673 

x 

31 

14 

1­

36 

96 

Rel. preval 
Pv. I'.fal Pculation 

U:.Z 17.- .5"'31 

p5.6 14.4 3-799 -! 

rv.4 11.6 0965-4 

69.1 3"...q 15764". 

'. 19.: 9332211 

Slide Slijelal.r 
examined ?os. -V -f 

416714? 5135 4"3 - ." 

55"'53 1454 7 4 55. 3 

311834 -373 6721 5 1 11 

261649 "35 W-5 54-142 

12S5,3.;.'423?1 3474 7497 4 

-v-

.5 

-4.1 

7. 

.1 

_f. 

1.5 

5.' 

7.1 

17.q 

N. " 1 1 . 



VosJzb3e- .L It .. ppars.that iPL. A985, .vhile-the tuLdsmcity 

less at the same t veL in the Central region,xmauined-more or 

a deterioration was noted in the Western and Eastern and 
much
 

in the Hid-Far Western region of themore significantly 

In the Mid-Far western region in fact, the districts
country. 


of Kailali and Kanchanpur experienced epidemics in the 
course
 

of 1985. P. falciparum relative prevalence was also the highest
 

The total number of cases found in this
in the Hid-Far west. 


region accounted for 51.9% of all cases discovered 
in Nepal
 

in 1985 and P. falciparum for 72.9%.
 

Evaluation of the antimalaria activities
2.1.1 


A.' Surveillance activities
 

slides examined, the number
Tables III and IV show the number of 

of positives detected, the slide positivity rate (S.PiR.) and 

the percentage of total positives found by different 
active 

and passiva case detection activities 
respectively, covered by 

Table V provides similar figures for the integratedthe HEO. 

control areas. 

Slides examined, slides positive, S.P.R. and
Table III. 


percentage of total positives obtained by ACD, APCD, 
Mass
 

Blood Surveys (H.B.S.) and follow-up in areas covered by the
 

kHEO in 1985.
 



- f2LZ Jil 	 Slides examine2, slides nositives, S.P.7. an. 'ercenta~e 
of total nositive cases obtained 1y A.C.D. 	aCtivities in
 
areas covere. !)Yy O in 19 5 

_-___________""__,___S 

F0 1O': U?
 
:3 S 

Slie 	 S1js 
 tr-tpl 	 1ide Slide
:ix= ? -- s :-:'- os 
7 total Sli:le Slie!oQota % total SlideSr: ?os Exan C'os 	 Slide 7. ,Cos -xnmn Pos P7 'nos
 

.ast2r-. 1-27 4 1 
1 .5 
 67 5 .5 
 3.3 165 .
 3.7 15>4 3,4 .5 . 

I.ntral L,34-1 1i. .. .1.3 1432 643 4.5 2.5 
 4313; "2 
 " 3. 39'75 
 1 5 2.5 13.4
 

I 
1 ; 


1 	 .9 1 . 3-'4 0.?1 1. 3 "3 . 1.2
 

3.r 415 -. 4 %. 1-',Ieat 12-.4 
 '6 	 " 1".9 11.4 73^15 453 1'.6 -. 4 155-1 i14 5.5 5.
 

.- - :- 1.5 .1 .116' 3914 5. 1 	 " - 16:- 1 34 . 1 464- 3 17 . ' .3
 

Sli.es collected by 7=1 supervisors while visitinq the localities 

l.ass 51lood Survey 
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positives obtained by -C- activities in areas covered by "'SO 
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SC- (7) ? C 2)P C ' (2.) "Llaria Clinics 
!31 1i4tLtal 2.lde Slide 7 total slide Sli_ e . total Sli~e Slide total 

'- .­ s m.Exr os $7. 2os 7_xam -os SP. 0s .?xan ?os s'. Tos 

-­st_-_ 11 . 15.-5 31i " 6.T 4.- 5:4 1 1 .5 3. 55 ? 1.3 1.6 

Zen:ral 333. :I 3. -.1 3.1 311 -.I 4.1 1312 115 3. 15.3 3955 333 -.1 4 4 

asta 41 1". 1I 3.Z . .Z'-4 4 '3.5 3.3 7* I"5 13. 1>. 3 73 641 1-.5 ?.4 

" " ar s7 et 1 .2 . 14. 15.1 35" S31 1-. 3.5 !5151 4-*-. 3., -5. 206" :4.1 11. 

'341"' -3 .4 1-. 1 13.4 1 ." 3.2 4,4' -55 15. '1.1 "14 - 3111 14.4 X. 

(V - Villa-e Health TTorkers 

.) alth Service Staff 

:-. •"laria (-ersonnel) o ffice 
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In analysing Table III and IV the following conclusions can be 

-reached:
 

The number of positives discovered by different surveillance
(i) 

activities expressed in percentages of total positives showed 

that the highest number of cases were discovered by ACD (?5.1%) 

and the lowest by MBS (2.8%). The other case detection activities 

PCD (M) - 21.1%; PCD (V). 19.5%;
provided the following results: 


8.6%; follow-ups - 8.3%:
APCD - 10.8%; malaria clinics -

PCD (H) - 3.8%. The output of surveillance activities showed 

little variation from region to region.
 

(l) If the S.P.R. is considered, however, it can be noticed that
 

the greater number of positive slides among those collected
 

15.8% and the lowest by ACD - 1.5%.
were obtained by PCD (M) -

The slide positivity rates obtained by other surveillance 

Malaria clinics - 14.4%;activities were the following: 


PCD (H) - In.7%; MBS - 8.%; APCD - 5.'1; follow-up ! 2.9%.
 

In other words, it can be concluded that the highest number of
 

positives were obtainid among the slides collected by PCD (M),
 

etc. and the lowest by ACD. i1CD, though
Malaria clinics, PCD (*.. 


providing the highest number of positive cases, is an expensive
 

operation.
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(iii) 	 Better results would have been expected from the malaria clinicP. 

Their partially unsatiafcctory results can be explained by the 

fact that they are still too much centralized (district headquarters) 

and patients have still to walk long distances to be examined. 

A 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), 10.7% and their low contribution
 

in case detection (only 3.9% 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 %'.r-ntage of
 

total positives obtained by different surveillance activities were
 

the following:
 

S.P.R. % of Total posisives
 

APCD 7.4 37.1
 

PCD 5.8 21.n
 

ACD P.6 19.9
 

MRS 2.1 5.4
 

'T.Y7oW-up 2.3 	 2.8 
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T'3L V 	 Pesults obtained by diffetnt surveillance activities in
 

the inte-rated control areas of I'e al in 1"5
 

:.ulati~ n "tA. 	 p C n 1! i S PODLOT 

Slide_e Sa-i.1e Slide Slide Slide Slide Slide Slide Slide 

:-ien - -xamine.. Pos Exanine ,'l ?os Exanrined Pos rxa-ined los 

76 	 415:;tar-	 3r_ 145 491- 1 5 
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4 	 3' 551 .2 5..... 45' 39 371-. 15. 34- "4.
 

334-V'esta.-= 1 -. . 

"
 
- .1 	 .. -. 3." 115" 43 1 3 13 

117 5 -51 5534
14.'5 1I .3 43 1"15 . 16 3 




In terms of cost/effectiveness'APCD and PCD produced the most
 

satisfactory results, whereas ACD, once again,>-dmittedly discovered
 

a consistent number of positives but at a very high cost.
 

, Entomological activities
 

An analysis of actual entomological data collected is not
 

presented in either of the internal evaluation reports (1984 and 1985).
 

The epidemiological information provided in the annexes to these 

reports is confined to the Lilariometric component only. Some 

indication of the entomological situation is given in the narrative 

under each Region, however, supporting data is not presented. 

The information given in the text on restinz densities, biting
 

rates and parous ratios tend to be rather fragmentary. From the data
 

supplied it is not possible to assess trends for any of the parameters
 

used xo as to relate the entomological situation to the malariometric
 

findinRs. Susceptibility tests have been too few in number over
 

the two year period and confined to DDT and Malathion. More tests,
 

both in space and time, and with a wider range of insecticides are
 

indicated. Tests reported are as follows:
 

Te.r Species Insecticide % MoDrtnlity
 

1984 A. fluviatilis DDT 4,; 98-100%
 

A. maculatus DDT 4% 80-100%
 

A. annularis DDT 4% 	 0 %
 

A. annularis Hal 5% 	 1002
 

A. culicifacies DDT 4% 	 0 X
 

A. culicifacies "al 5% 	 100%
 

1985 	 A. p.,larie D"T 4% 0 7
 

A.. atnularis Hal 57 100%
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Other points may be mentioned briefly as follows:
 

Ti 1985 a bioassay carried out on Ficam in the East Region
 

indicated a six weeks residual effect on mud and thatch.
 

lit 1985, in Dhanusha District of the Central Reaion, positive
 

glands were found in both A. fluviatilis and A. maculatus.
 

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

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

in biting collections must be viewed with concern. The role,
 

if any, played by these species in transmission requires urgent
 

clarification.
 

No entomological information was available from Intearation
 

Districts. This is a very dangerous state of affairs, since the 

ecology and mosqito production in many of these districts is 

changina. Without entomological inforration there can be no 

early warning system for epidemics. 

inally, with the reservations noted under point 2.4 of the
 

present report, the entomological operations as laid down in the 

Plan of Acticn for 1905/86 appear to be quite adequate as far as 

ooerationa7. monitoring and epidemiological spot checks are concerned. 

The important features 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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C, Spr.ying Operations i 

Since tl-ere waF? little sprayin, foinr on durins the visit 

of the team, most of the infor,itbion concernin, spr.ying 

operations had to le otltninr- froii the internal asr'sp'ent telm 

repor't- of 19%t 'nd lg.qq (!See Annex IT). iFlcssions in the 

field however and nrew'; os ohs'rv'. ionr nr rrno.rts focussed on 

a Wldespread lack of s-pervision of spray operations. ;ls the 

19Vh Internal ;ssessmcnt tean pointed out "a]thou.h the spraying 

reports in all districts have shown vc.ry satisfactory coverage, 

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

durini the assessnunt. 'ihi.; may have happened because of in:dequate 

supervision durin8 sprayint, both from &.Li;onal and Ccntral levels. 

Such superv,.sion from higher levels should be interisified". One 

factor which had a definite effort on the quality and -;copt: of 

oupn-vIsion was a lack of 'r)AA funds-particularly at the lower 

levels. Since 1975-76 the gencral criteria for heginnin.: of spray 

operations in )Jeria. has been a 0.5 IPT (minus imnorted cases) in 

th low recvon ve areas or t,hr terni whbee A. annviliris is the 

major vrctor. In bill. arras of -o0er- e retentivity (vrctors -

A. fitiviatill -nd 4i. mncl]n us) a API ot" 1.0 i hcinr, followed. 

Unfortun4' ely thi.s sched,,le could not al,,avs be fol o,,9d due to 

a number of reasons includin , hut not confined to, a shortage of 

insccticidu. Due to an increase of inaliria casfs in the hilly 

moderately rLcu,)tivc areas, it is sugestcd bLhat scmL adjust,,it.nt 

of spray activities may be ncedud il the future.(See MAP I & II) 

http:adjust,,it.nt
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At present, UTISID has aireed to finaince flalothion 50% until 

1988. In the Calcutta port now is 300 fIr of :.alathion for the 

current year rnd 300 MT each year are planned for spr.iying cycles 

in 1987-8P. This amount is a hare minimum for selective snraying 

and would not take into consideralion any r-nirly risinr "mal-iria 

enidemic shotld one occur. 'hI an 4.nnrovrd surveil.nco system 

would assi.-t, throu-h drur- t.'e.-tnert, to blunt a ranpid rise of 

mala.'ia there would still continir, to be a criticil need for focal 

or even widespread sprayin to prc.ent tr'lria's spread. It is
 

recommended that at least 10 of 
the total insectiuido need be in 

reserve for outbreaks. 

It is critical that Lhe Nh,'LO focus now on Lho problem of
 

future supplies -of insecticides-particLlarly for DDT 
 for its
 

alternate prior to 1988 
 and for all insecticides aft: r 1988. 

As a whole, worldwide insecticide sources are bic.ng greatly 

reduced. Halathion and Y1I are being produced in India hut their 

availability and cost have not been investir.ated by [ING to the 

teams# knowledge. 

TU the short term every effort must he mrde ;.ontilize the 

insecticide now availahle. Po-shle annroaches -1irht include 

limitation some snrayahl, surfaces -nr a close monitorinj. of 

the epidemiolo,-iral picture to determi nc if some areas (;an be 

reduced to one round of rpraying or can even bL. eliminated. It 

must be emphasized that any proposed reductions must be backed 

by aotual trials prior to use.
 

V1
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Priorities need to te established as to where insecticides
 

can be utilized most effectively. Th,,se ;re in order of importance:
 

I. Areas of epidemic maliriab 

2. Areas where P. cnlc'parum is becominr resistant. 

3. Areas of inc easing nuimbers of P. falciparum cases. 

In all cases, these first three priorities t.nke precedence.
 

Other areas t.o be onitored ror nossible insecticide spraying are 

development project areas where a hinrh proportion of the cases 

are imported; areas of hivh receptivity and vulnerability and in 

areas where the number. of malaria cases is rising in spite of 

drug treatmrent. 

The UFiLO must ensure that sprajy operations are done at the 

optimum times and that there is total coverago. In those arcas 

whdre DDT remains effectivb it should continut to be used and 

the HG should initiate efforts to locate sources of DT.or alternative 

D. 'Malaria Check-posts 

Four check-posts are in operation along the international
 

bordbr with India: the Kakarvitta check-post in the Cast-rn
 

rerion, which detectd 326 cases (l, 4 P. vivax and 182 P. falciparum) 

when screeninp 36905 fever cass during 105; the nhitamod 

check-post in t.he Central rem ion hich discovercd 1 2 cases a ong 

2587 fever cases; the Belnhiya check-post in the 1,1estern region 

which found only 3 cases among 15h7 blood examinations, and the
 

Gaddachauki check-post in the i'ad/Far destern rct.ion which was
 

established in October 198q­



- 10 -

Of the four check-posts, Knkar, itta 	cer,',inly carried out, an 

other hand, try *to findexcellent work. The ':!.CL shoi'ld, on the 

out. for what. reasons the outnut was r(-l-tively so low from the 

tu fin, otherother three check-posts and exploie the possibility 

points alon,, the 800 Km lont. boundary toithimportant crossing 


India, waich may produce better rusults.
 

• Laboratory services
 

There were 26 district laboratories and 16 rinl rina clinics, 

and 4 Regional cross-chec'(ing labor.tories in the I.Irt.O in 1985, 

for a total of 162 microscopists.
 

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

it would apne'r that the laboratory services have maintained a 

theta rather old,satisfactory st.arnrd- the microscopes, most of 

are well kept and are functional: the stain was in most instances 

pood desnite the utilizat.ion of tap wat'r -,nd the nicroscopists 

showed the reqoired ability in identifying the parasil.es. The
 

relatively good standard the laboratory services is most
 

likely due to the consisuen. cross-checking whicri is carried out 

at the 11e 6ional and Central laboratories. 

Such cross-checking must be umaintaintd in, view of the 

decentralization of the district labortories to the different 

units and a mechanism for field suoorvision will have to be 

developed.
 

'71
 

http:parasil.es
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F. Inl.arated Comunity Health Services Project Area
 

Organization and Administration
 

The Distrie Health Office, Health Posts and !'eks' 
 are in
 

some ways similar to District Malaria Office, Units and localities
 

under Ntlrn.
 

includLng one Senior Malaria Assistant.
 

In the districts visited, in Bara, there is one Laboratory
 

Technician without any traininq in Malaria and one Lab Assistant,
 

who has been deputed elsewhere, The posts of Lab Technician and
 

Statistical Assistants had been filled only recently. 
 A senior
 

Malaria Assistant also joined only 4 months ano. One villane
 

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 Vi:" 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 from NMEO are in position in
 

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

are no Lab Annimtants.
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At the healt post level, thes'e are problems of frequent 

transfer end dcputations of parnmedical and auxiliary staff in 

all those districts, although 1 "akwanpur suffers the most. The VIIi 

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, st best, a difficult f.ak I 

At the Vok level, there are problems in Mhkwanpur, where qitte
 

an appreciable number of ports of Vill-ge Heatlth Workers have not 

yet been filled. ,hile there were substantial numbers of community 

Health Leaders in BAra and Parsa, there were none in Makwanpur and 

very few of the CHLs have been involved 'as PCD (Volunteurs in 

malaria activitiesl There are two couriers who move from the health 

post to the district in a month,
 

The He-lth Inspector is the chief of the District Health 

Office and runs the day to d ay administration. No written job 

descriptions have been provided to the staff nor is the line
 

of authority functioning effectively at that level. There are
 

also serious budretary constraints - especially in trv;clling 

(TA/r)A) ,stationeries, repir costs. The budget is -ilso not 

released in time.
 

Superv s ion 

Supervision from the district to the periphcry is lacking 

due to a short. e of funds. Also, all starf member or the 
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District, including Lab Technician and Lab iasistant, are deputcd 

to bring in clients during the winter months when sterilization camps 

are organized. All activities including collection and examinn.lion 

of slides come to a virtual standstill during this period lasting 

for 4-5 months. Only Rara and Parsa have one vehicles each. Parsa 

also has one motor cycle in working condition. Makwanpur has 

nothing. All bicycies 1-c old ind most of them need replacement. 

This has qlso not helped in suoervision.
 

Lor istics
 

Besides vehicles, as stated above, Most, of the spr.iyers are 

not functioning. In Bara, the new cylinders have sl own a crack. 

In Parsa, out of h56 pumps, 50 are working and 193 are rep:'irable. 

In Makwanpur, out of 222 sprayers, 100 are in working condition and 

34 are repairable.
 

Bara has 3 microscopes in the District Office out of w.hich 

2 are in working condition, At Parsa, out of 5 microscopes, only
 

one is in workiig condition and Makwanpur has 3 - all working. 

Except for Parsa, no office faced the problems of shortage of 

reagents. The accommodation problem wasmost acute in 1i--npur, 

but other districts also had accommodation problems. 

Reporting 

For renortinir p-rnnses Pnd blood slide collrction, courier 

service is orovided twice n week frum tMie health post to the 

district office and yet renorts wcrc not available in time. This 

was co especially in Rara. 



Spraying 

Malathion (2/1in per sq. muter) spiaying was carrid out on 

a selective basis in Bara and Parsa. In A4akwanpur, UOT (1/1m per 

sq, meter) was sprayed in the first ruund :rd Fic.m (0.14/m per 

sq. moter) in the -second round in 1985. Spraying was done as 

follows: 

Parsa B3:ira Mhkwanpur 

Target population (00) 15,531 18,871 12,907 

Protected Population 15,536 l, 519 13,006 

No. of villa es sprayed 20 31 28 

Percentage coerage 99 100 90 

Overall epidem.iolo icnl situation 

The e ide!Piolo!ic:l situation is pririented in the following 

table: 

Parsa tiara ijakwaniur 

Particulars 1984 1965 1984 1985 1984 1985
 

Total blood slides 
collected 24094 24104 31010 31705 15568 ih473 
Positive cascs 298 194 464 207 304 264 
P. vivax 297 193 456 206 24 239 
P. f alcip,rum 1 1 8 1 56 25 
Mixed - - - - 4 
Indigenous 256 178 4{,I 172 252 162 
Imported 'A' 18 h 5 3 16 11 
'?elapse 2 2 1 1 12 57 
lhtrpated 17 5 17 23 2A 7 
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Parsa Bara - oakwapr­

1984 1985
1984 1985
1984 1985

Particulars 


- 8 - 1 -
Indigenous Pf 


- 10---
Recrudescence Pf 


36133 64 52
75 57

ACD Coll. * ve 

23876 10237 9552394716897 17381 

149
89 185 106 167
168
PCD Coll. *ve 

3Oh 1799
1h113113 h04j7 lih3?69 


Other sources 779
46 143
5ve5 30

Coll. 
 h017 322Tf4 552
3928 3h12 

8.46 7.8 9.4 9.2 7.7 5-5 
ABER 1.8 1.181.4 0.60.9 0.6
API 

are as follows:
The cases investirated and treated 

Total cases 189 176 245
2h5
189 176investigated 

210
189 176Total Case treated 


60 12 0
Treated within 7 days 

89 12Treated within 1- days 

40 152 97

Treated after 14 days 

slide collection and treatment in
 In 1iakwanpur the time lag between 

between 7-14 dnys
is within 7 drys, in Parsa,

majority cases 


and in 3ara aboue lM days.
 

Malaria Clinics 
asthe ,listricts visited 

There are no ,alaria clinics in 

in the hos-ital compound.is locntedthe District Heilth Office 

slide collectionreferrd from hos-it.,l the blood
In cases of fever 


is made at the DHO.
 



Passive C.se jetection 

The CHLs in veneral, did not take blood slides as there was 

a problem of rrceivin" the slides in the distri::t office in adequate 

time. There were also not enough ''T) kit bars available for the 

CHLs. 

Training
 

It was noted, in 7enaral, that wherever the original staff from 

NM1O were in position, the s aff at least had had basic training, 

through some rc;fresher training was badly needed. Other staff did 

not have traininc; and were in baid need of it. 

Health Yducation 

was availableNo health education materials produced by NIIEO 

at any office. 

Laboratory Services 

No backlog of sliHes were observed in District Health Office 

at Parsa, though slides with unstained films were prerent in 

Sirsiya Health Post. At. the District Health Of rice at Phra, the 

hif'h *nd .he back lo- of slides weretime lar was unacceptnbly 

noted in every month except in thr month of Januwry 1985, In 

was found ihe samesurprise visit to a hcnlth post, Fetah, 

post, linnpur, there was nosituation, thouvh in another health 

back Log seen. In rakwanpur also thuru woni a back log of 1100 slides 

and the district had only o1e lab technician. 

I. 
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Cross checking 

ION of negative slides !nd all positive slides were sent to 

the Rerionnl. Laboratory, Het uda for cross chocking. .5 cases of 

negrativc slides seit from Bnra were found to bc positive, two of 

them q,,ito heavy infections. 

Chloroquine rcsist;.nce 

It has been observed in .akwanpur district and is currently 

the subject of an investigation. 

G. Research arud Traini 

Certain current research topics i:nd rusearch proposals are 

mentioned under other sections of the report. Here more reference 

is made to some add'tional aspocths 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 triining, despite the rather primitive 

Vicilitics rn-sently nvailalle. Acco modtion is basic -:nd 

rrltively cramped. The centre has nn allotted sta'rt of 37 of 

which there a-c 9 vncn'icies consi.,ting of thr senior flalnria Officer 

ard c:ight Malrria Assistants. 

Duepit8 the present constraints, an insectary has Ueen 

estaolished and colonies of i_. anrul.ris, Lt. maculatus and it. fluviatilis 

are maintained. Thuse a.-. intended to be used in trials of 

co;.iparative susceptibility to infLction. 



The Centre arnnens to he fincti.-ninn. ,iell ns a tr.ininr
 

fnc.lity, 0.h hin, 6 eonrrsr' inv'il 
 inp 123 n-rticinnnts in 198h, 

.nd 5 rotirses 'er 159 nirticirantq in 19!5, The teac ing nro. romme 

included rr-eshr-r arr' hasic course- "or .tInria Tnsrpctors, l:ihoratory 

t-c;nicinns, -i-d Tinit-in-ch-r e. A basic cou s on "r.ctor control 

was held in 198 for !8 prticip,nts consist.in, of dstrict klria 

Officers, .- romoo ists and assistant i'ntomiolojists. 1his course 

lastbd 5 weeks, anti it is intendod to hold a simiilar couriu every 

year. 

i is hopud to steadily duvelop the su portive rserch acti.vities 

of the Centre, p rticularly as rc'f-ards the n(vcr sporozoite O.tA.ction 

tchniques, bloodiioal analysis,ins cticide resistance ch,-rmct. .ization 

and .'ossibly sc ro-enicrmiology.. Ac!,i itics will n-turally e:) nd to 

include othrr Hisene vectors -' as the ranve of activ.,ities in vctor 

control contir',, s to ,row. 

As i rvicat.d i,, nreviotis asrp-,-rt, rprorts t.hr Centre is 

badly in need of adrI tional traininrr rind' hos .1 arco,,modation 

facilitirs. .)n(! serios oro)'lem re o, td i;ws I.he '1 iV'ici ty in 

loci:tin! lod incs amon the local comn,,, I I..y for large nurhors of 

course participants. It would secm poLs: bly that somie local costs 

in construction iniiht be absorbed by 1i W0. 

http:consist.in
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Seroonideml a] ocy 

Tho Alter*.ion of r-itr-n.t,ps in ,n thick 1 lood film Is lhe 

stnndnrd me! hod cor diarnosi. of m,-la1-a. 11owov' r, a mass 'lood 

film ,'uvey will always ive ;in un(rer-estim,11le of the amount of 

malaria present in a community because, depend.;.n. on; th voluIMe of 

blood cxuaincd in it misbeach film, will always ]oaz par Sit.c,,ias, 

paricularly i-n se.,ii-immunius, and in uctions iii Lhu 1 cnt st.,e. 

Like any other in'c Liun mariX stirnula .s the production of 

'ntibodies which appear with)in a few uoys .nd c;tn porsist for years, 

declining sloily. A survey for aritihodies chn usefully su',l,ocnt
 

hloo4 film surveys as it shows not 
only t'ose tiho have mn]:rin at
 

the time (point prcvnlence), 
 who haw. hi.h levels of antibodies, hut
 

also thoze who hqvi hnd mnil --ia in 
 thr rx'st (p':r'iod nrevalcnce), i-ho 

will ha-e lower l',rls of' nntihodies. .Ther, is cosider'.le 

immunol.o'ica cror. rract.ior between th. ril"e ent sn'ci!z o,? miliria 

par sites so that it is noss-lhle to use a s&nrle readily available 

antiren (cu]ttred F. fnlej:y -. ) for trstinp hlood samolcs hut in 

order to deter-ine the infrxtiri, species it usually nccessary to use 

several Ant.it;ens. The standard t(:st for mil.ria antibodiLs is Lhe 

indirect f1uorcscent ultibody Ltst (Iijc) uhicti can be done 50 bloodon 

spots cojltcted on absorbunt i)tper, uid a s :ill.:d upur.Lor can Lust 

200 sahipL,.s a day, considerably .ion:-. t.'lu thc nuumber oi .,lood iilins 

he could exa.iine. In practice lood si , s .;iu usually ser. uned 

aj~ninst P. Dilcipirur and any positive are then rctestcd af-.-inst one 

of the nimian paranito ,nutirjnn (P. fioldi or 1'. £momolli) ,hich 
str u,!rf rot P. vivax. It is probable that an :USA test for 

IL
 

http:cosider'.le
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malaria antibodics will be avall:' l-o in a year or two which isill 

increase the speed at which samples canoe tested. A number of 

of countries, in diffe ent pirts of the world, have found antibody 

surveys useful as a sunplemont to blood film surveys to determine 

more a6cbratoly the amount df mA,,ria that has occurred rucently- or 

in the pnst. In some colintries lnr.e antihody surveys have been 

doie before certifying eradication of mplwia transmission. 

In Nepal it is prohable t.h t more trans-lission is occurring 

than is shown by the blood Ciltns collected by the v-rious t't-'O 

surveillance servicesi It is hot surgested that serology should 

be adopted as a rout.ine fdr malaria surveillance bt tWit iT. should 

be used in a few pro)lem areas with apparently lovr occasional tr,ns­

mission in order to dufine inort- accuraLely what is actually occurringl 

Durini the visit of the asossmcnt team 55 blod samples were 

collected in such a small villaloe in Morang District in the iLastern 

Region, and pieces of absorbent paper wore left behind sufficient 

to collect another 500"bloo samplcs. Thcse samples car be twet4d 

in London.
 

However, it is recowmend'd for the ftiture that steps should be 

taken to set up a Sern-enideiological laboratory at VIME HQ at 

Kathmandu. The function of this la'oratory would Ie to carry 

out sorolopical surveys ir nelcctv'd prohlem areas in different 

parts of the country in order to dofine -ore cleorly their 

epideniolo.ical picture.. This would be the first priority, 



- 29 ­

but, later, other resenrreh projects could be added. For exarnnle, 

serolori-cal screer:r co,,1d be done on a larre sample of recent 

im'-iirants from rndia in order to define more clearly the risk of 

imported -.alaria. This hrs heon found useful in other countries 

with a risk of imported malaria. Another research project could be 

toi'study the immune response in the Tharu people, who appear to 

have some n ,tural : esistahce to inalaria, coMnpM-uid to other fttuiic 

groupsa 

Although the work would at first be wholly on malaria it could 

later be extended to thesLudy of other endodmic infections diseases 

in Nepal, for which seroepidemioLogy is essential 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 exa-rle, either or both the IFA and 'TLISA tests are used for 

the serology of Leishmaniasis, leptospirosis, and JBE, all of which 

are potentially important for Wenal. Thc ability to do such sero­

enidemioloricnl surveys is esseni isl if the N'WO is to broaden its 

activities and become a Division of Vector-borne Jiseases. The 

ELISA test is also being developed for the identification of insect 

blood meals.
 

In the first place it will.,be necessary to approach a donor
 

agency to obtain funding for a senior scientist for a practical 

training course of at least 3 months. This could be at the London 

School of Hygiene and Tropical edicine. One scientist has already 



recently attended a short theoretical course on this subjuct. 

Secondly, it will be necessary to as. the same, or afoth r alency 

for funds to buy a fluorescence iwicruscooe and possibly an L1SA 

reader, together with the necoss;jry test rc:g nts 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, in order check ,nd the meto that the tests, sampling .hods, 

are being done satisfictorily. -Xn anproximate estimate of the 

total costing of the -hove wonld he about US $ 20,000. 

2.2 A study of' the continnous ri.sin-
 trend of malaria i-cidence
 

In asiesing the evol,,t'on of the mnl',,-ia sitivation during the Inst 

two years, the continuous upward trend of the maliria incidence since 

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

Host oC tht. reasons for this rapid deterioration of the situation 

will be analyzed when daaling with cne exacerbation and rapid spread of 

P. falciparum. At the risk of being rtpetitive, beliuvesthe Team 

that three main fqctors are responsible for this unsatisf ectory situation, 

namely: 

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

ghiished: (i) massive influx of people from India, where the 

malaria situation hs consistently worsened in rcent years, 

mainly composed of lal'ourers employed hy socio-economic developmen' 

projects in outer and inreF torai; (ii) limited Nepalese labour 

force m-iratinp to Indian "Ninjab for temporary aricultxral work; 

I I'
 



- 31 ­

(iii) movcment of people from the hilly areas -f Nepal to the 

terai for work and resettlement. All the three components contri­

bute to the dispersal of the dis. :e and oven to its introduction 

in hih valleys of northern Neal ,where trnns si nioncver occurred 

in the past. An indical,ion ol^ the importance of this f'ctor can 1-e 

found in the restlts of the investigations ind classificalion of 

positivc cases whi( h showed that imported malaria rcpesented 

20.7% or all infectionmain 193 and 26.0" in 1985. 

B. 	&cological chan es: Larhe deelopment projects such as road 

construction, which quiLe often leave behind a lot of borro-pits 

and irrigation schemes have been seen by the Team's members 

wherever they have been in the Terai areas. In addition, in inner 

tora intensive deforestation and resettlement is taking place. 

C. 	 Insufficient spraying coverage due to lack of insecticides and 

replistcring or white-washing of sprayrd surfaces soon after the 

insecticides have been applied. 

In view of the limited exlsLing reeftrces, the Team has 

recommended a reuered" control str-tegy in the hope that the new 

approach will be Ohle to contnin the prc-ent situntion if not 

to improve it, as is desired.
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The exacerbation and sprend of P. f-lcitlrum 

i From table I it can te seen t-hat there has been a constant 

annual increase of P. falcin."rum intections from 1981 (733 cases) 

,to:1985 (7581 caseb). 

q,Regarding the spread of this Plasmodium species, a comparison 

has..been made of the number of P. 'alciparm cases reported in 1984 

and4n 1985 in different regions of the copntry and the perccntalos 

oVP. falciparum cases found in each region in rbiapect Ato the 

,total number of infections. The results axe shown here below: 

1984 

% of total % of total.­
P.falciparum No. of P.falcipnrpm 

Region No of P.falciparum infections P.falciparum infection 

Eaer 690 12.2 906 12.0 

Central 1342 23.7 560 7.4 

.es tern 946 16.7 592 7.8 

t 2688 47.4 5523 72.0. 

-From these data it wolild appear that the main reservoir of 

P. falciarum -lies in the Far estern region, where it accounted 

£or ',47.L% of all cases in 1984 and for 72.8% in 1985. The 

vituation renained practically the same in the Eastern region 

(12,2% In 1984 and 12.0% in 1985, whilst a sijiiificant reduction 

was observed in 1985 in the Central and Western Raiions (58.3% 

and 37.4% respectively). 
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Az) explanation for the spread o P. f£lcip rum in different 

replons can be only conjectural as for a drtni led analysis of the 

phenomenon much mo'e timr than that allowe-1 to the Team would havc 

been req.lir~d. Th' followinp hypothesis can lie for'ilated: 

(i) The exnlosive situntion In the F.,r Westrrn re ion did not 

c-me as a surprise, a th. reservoir of mal.ria parasites in this 

part of the countr; was b ilding up from 1963 onwrds. The 

antimalaria activities carried out in 196h )nd 1985 :ere inadequate 

to cope with the situatiL.. In 19M1, only one round of selective
 

spraying with DIV. au a dosage of 1.5 g/n 2 was carried out (only 

56289 people wer, protected); in 1985, two rounds of selective DWI 

spraying were carried out in ; ailali and Kanchanpur districl.s 

covering a population of 1089()O and 710.000 rcspcctively. 

In 198h, a considerabli number of malaria casrs did not ecive 

radical treatmrnt due to a short-ge of primaqiiine. The morthly 

distribution of P. 0ivax nnd P. falcinirum casrs del ected in Kailali 

and Kanchanour districts in 1Qn5 is shown in i'ranhs I and II. It 

can be noted that in both districts the numher of P. falcirirum 

infections emained at a very low lrir-l ontil Au-ust to reach a 

maximum peak in September. The de, sitics of ,A. maculatus, 

A. subpictus, A. annularis and i. va.us increased after the 

monsoon seson when the it. fluviatilis populition, beliuved to 

be the main vuctor,decruascd ,nd this cuincided wjti, the rapid 

increased transmission of P. Ciciparum. i. subpictus, 
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A, annularis and A. v'-,us nr. known to be resistant to VryI, 

whilst the suscentihflity of A. mac,,latus to this insect'cide, has 

not been tested recently. t-Ahether the species mentioned above 

play a role 5n transmission, ernecially with re,-ard to P. frlciparum 

should be investigated.
 

ii) Spraying operations in the E.hstern, Central ad estern 

/a regions, though still selective, Covered /l.rier numsber popul;ation 

than in the Far Western region. In 1985, two rounds of D ,T 

(1 gr/m2 ) were carried out in moderate receptive areas, two rounds 

of alathion (2 gr/m2 ) in low receptive areas, and roundst wo of 

Bendiocarb (O. pr/M2 ) in low and moderate receptive areas of the 

Central region; in the Jestern region two rounds of selective 

spraying were carried out either with P'endiocarb or 11alnthion; 

nMI' (one round) and Bendiccarb (two rounds) were selectively 

arplied in moderate rrcotive arens of the Eastern refion. This 

wider population coverage with different insecticides may have 

partially nrevented the spread of P. f alciparum in the Eastern, 

Central and .iestern rerions. 

iii) The factors mentioned in (i) and (ii) may tentatively 

explain the differences observed in the spread of P. falciparum 

in the four rej,ions of the country. Uthcrise, tlie major factors 

which are at the root of the sorsening of the malaria situation 

in general and of P. falciparum in particular, are equally shared 
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by the four re~ions of the country, namely: (a) extensive tind 

from and to India and from and tointensive population movements 

hill districts of the country; (b) sig.nificant deterioration£he 

of the malaria situation in India in recent years; (c) large 

outer and inner Teraiecological changes taking place all over the 

areas due to deforestation and resettlement, proliferation of 

deveoinrnt nrojec'.s such as rond construction ind irrigation 

wet (rolnsoon) season for two consecutiveschemes; (d) prolonged 

years (19%t and 1985).
 

Another very important aspect relted to the exacerbation and 

spread of P. falciparum is 	 the resistance of this parasite to 

already demonstrated in ,e Nepal.chloroquine which has been 

Chloroquine resistant P. f alciparum infections had been detected 

in the past in patients coming from India and in 1984 three 

ca~cs were detected among the indigenous population.resistant 


falciparum sensitivity was not
Unfortuna',ely, monitoring of P. 

done in 1915. However, higher recrudescence rate among P. falciparum 

cases was recorded in those districts where high P. falciparum 

incidence occurred.
 

is vrry 1ittlt doubt that P. fIciparum rrsistance
There 

in Mrpm-!. ,lh-,t rempins to heto chloroquine is well establishcd 


studied is the peogrnphical distribution of the phenomenon and
 

the deg'-ee of resistance of the isolates.
 



- 38 -


There is also no doubt that this is one of the inain trchnical 

problems that Nerpal has to face in future years and which demr-nds a 

timely concentrnted effort for its control. The nal i onal authorities 

should consider the sorend of P. f-Iciparum chloroqiiizo resistance 

as a vey sorious problem and should commit themselves mch more 

consisten-tly than in the pnst if their inlerest in controlling 

malaria in Nepal iF g-enuine and sincere. 

2.4 The 4ieting -Jorkplan in Entomoloi:ical Aictivities 

1. Background 

In a properly furictioninL vector-borne disease control 

activity, the entomolo;:ical services should perform the 

following five major functions: 

a) Provision of basic plannin, ;nd stratification 

iiform ntion.
 

b) Operational monitoring.
 

c) Epidemiolo,ical investir,.tion of rerractory situations.
 

d) Research
 

e) Training
 

The continuous fee.1-back of monitorinp and epidemiolopical 

information is aimed ;)t f-icilitating rapid adjustment of 

control methods while the research activities are intended 

both to upgrade Lhe basic plannin, and stratification 

information and also to provide operational flexibility 

through improvement of existing control miethods and development 

of new approaches. 



Th. workplan of N1MEO entomological aotivities has to be 

reviewed against this background.
 

2. Staffing 

The entomological staffing pattern of the NHEO is given 

in Annex I. This appears to be bare..y adequate for the work 

presently being carried out, but at least forms a good frame-work 

on which to develop further capabilities. There are serious
 

recruitment problems due to lack of career structure. 

3. Current activities
 

At the present time any detailed special investigations 

required are carried out by the entonoloqy section at NHQ, which 

id also responsible for overall planning and supervision of 

entomological activities. 

The Reqional teams on the other hand are the main sources 

of regular entomological monitoring data which are fed back 

to NHQ for purposes of programme plannina and adjustment.
 

Spot checks are carried out as indicated by epidemiological need,
 

The areas for these spot checks are decided jointly by the 

Regional Entomologist and the Regional Malaria Officer, 

therefore, prompt local action should always be possible. 

Spot checks are also use4 as confirmation of validity of 

extrapolation of the results of the longitudinal regular observations.
 



4 
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It can thvs be seen that fr'eatest emphasis in relation to
 

current entomological work is on operational monitoring and
 

epidemiological checkinr.. 
 The other three components of leitimate
 

entomological activities, i.e.
 

a) Provision of baseline planning data, includin: 
data
 

for stratification,
 

b) Research, and
 

c) Training.
 

have played a relatively minor role so far, althou%,h some very
 

useful research has been carried out. 
 The balance of entomoloical
 

functions should. therefcte be aimed at, and activities adjusted
 

accordingly, relatively non-productive and labour intensive
 

activities such as 
night biting catches for exam-!1e, should be the
 

exception, rather than the rule, and if employed should have A
 

very definite epidemioloical nurpose.
 

Future Developrment
 

On the other hand, more emphasis should now be placed on the
 

newer, recently developed entomological tools such as sporozoite
 

detection and identification usin 
monoclonal antibodies, bloodmeal
 

determination, cytotaxonomic methods and biochemical resistance
 

characterization. 
The use of these new methods will greatly
 

facilitate the speed and accuracy of eco-epidemiolorical and
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operational stratification thus enabliti 
 appropriate strateries to
 

be deployed in support of Priirary Health Care at the local level. 

Facilities now beinp offered by UNEP for small scale climatic mappinr
 

and temperature stratification should also be utilized for operational 

stratification and in the development of epidemic forecastintg.
 

Appropriate traininF of entomological staff in the use of these
 

new tools is therefore strongly indicated.
 

la the event of the possible conversion of ,lMEO into i Vector 

Borne Disease Control r)ivision such acquired expertise would
 

obviously be extremely valuable also in the control of the other
 

vector borne-diseases.
 

It is therefore sugp.ested that the entomolosgical services 

of the NMEO should be consolidated an] upgra'e,!, with overall planninf! 

and supervision being, exercised by N;IQ, operational mnitorini' ail 

intelligence rathering activities being performe! 
by the Rerional
 

Teams with research support and traininp facilitieis being proviIell 

by the Hetauda Research and Training Centre. All these activities
 

should gradually become multi-functional in relation to other
 

vector torne diseases. Rodent control activities may eventually
 

be iLicluded at a later stage.
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The most recent estimates of receptivity for various parts
 

of the country were carried out by White in 196' and 1981 1and his
 

observations have proved of great value in pronramme nlannin 
. 

Following'this Chakrabarti and Prasittisuk made i further number 

of useful observations and recommendations after a three months 

visit to the country also at the end of 1981 

Due however to co 
 inually changing eco-epidemioloical
 

features in the country, includlin population movements, changes
 

in forest cover and agriculture, including increase in irripation
 

and artesian water, receptivity must be regarded as 
subject to
 

chanpe, and must be continuilly re-assessed as part of future
 

activities.
 

White, G.B. 1982, Malaria receptivity stratification and projections
 
for malaria control in Nepal. 
Report toMHO, SEA/IMAL/144
 

2
 
CHAKRABARTI, S.C., and PRASITTISUK, C, 1982 assignment report
 

on a 'isit to Nepal. Report to WHO, SEA/MAL/143.
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. Research 

Recent entomological research has concentrated on clarification 

of the situation regardinp anopheline species complexes in the 

country. 

Species examined inclu,led: 

A. annularis (two sibling species demonstrated)
 

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

A. aconitus (Chromosome map has been prepared) 

A. maculatus (Work is continuins')
 

Preliminary work was carried out in cooperation with Tribhuvan
 

University on the selection of suitable lirvivorous fish for eventual
 

field trials. 
 These preliminary investigatiotis indicated two
 

"commercial" fish, the Crass Cirp (C. idella) and Common Carp
 

(C. carpio) as being the most nromising. The two indigenous fish,
 

Danio rerio and Puntius conchonius were also considered to be
 

indicated for further trials.
 

Work carried out on possible insect predators, also in cooperation
 

with Tribhuvan University, indicated the potential usefulness of
 

the backswiler Enitheres marna. 
(notonectidae) as .apossible
 

biological control agent for anonheline larva,.
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Both larvivorous fish anI the insect predator should now ,o 
forward to field trials. 
 The choice for inteprated control may
 
possibly be fish for permanent and larger water 
bodies and the
 
insect predators for small ani temporary watcr bodies, 
 and also
 
larger perminent ponds where the use of 
 fish may be inacceptable 

(e.g. for relipious reasons'.
 

Field applied researchproposals
 

Two proposals for field applied r~search have been formulated
 
one dealing with use of larvivorous fish, and the other with
 
community-based environmental management methods. The following 
comments are offered on these proposals, from a purely technical 

point of view 

a) Fisi ronosal: 

The success of this trial will hinge to a l.arge extent 
on appropriate selection of the water bodies. These should 

obviously be ones which -it the outset already have an 
easilyomeasurable mosquito production, otherwise the
 

trial may prove inconclusive, some 
of the proposed ponds
 

seen 
 do not appear suitable as they are
 
relatively new, have not yet acquired any aquatic vezetation
 

and consequently, mosquito production would be low.
 



The scale of the trial testinp, 5 species of fish at 

once, seems rather ambitious,6 and it may he -'ivisable to 

proceed more slowly, testing fewer fish at a time ann 

postponing the expanded field studies until the village
 

scale trials have produced convincing evidence of the
 

efficacy of the various fish species in a field situation. 

Expanded field studies should only be launched after 

thoroughly satisfactory, village scale trials.
 

b) Community-based Environmental Managemant Proposal:
 

nhanusha T)istrict which is the locnlity chosen for
 

this proposed trial showed a margin-il decrease in overall
 

case incidence from 7347 in 1954 to 2156 in 1985. There 

was a slight increase in indigenous P. vivax from 1429 

to 155? and a fall in indi,enous P. falciparum from
 

35 to 7 cases. There is a preat deal of nopulation movement, 

aDd most transmission takes place in the northern part of
 

the District, in the villages alono the Ch-ria foothills
 

and in the forest. A. fluviatilis and A. miculatus
 

have recently been incriminated as vectors in this 
nart
 

of District. A. fluviatilis has been shown to 
penetrate
 

down into the Terai arei proper alonp the river channels. 



- 46 -

The proposal appears to be adequate and well planned, 

however, certain changes have been mide to the nrotocol 

as set out in the document dated 3.12.1985. The environ­

mental management area anrI the control (surveillance only) 

areas have now been chan!ed over so as to nake the 

enviornmental manarement area more accessible for imple­

mentation and supervision. While Malathion will still be 

used in the buffer zone, Ficam will be used in the foothill 

area, and not nDT as indicated in the research proposal. 

The impleentation area ij scheduled for an increase in 

artesian wnacr production and environmental management of 

.this is strongly indicate,. 

2.5 Analysis of Financial and Administrative Support 

In 1995 the RMEO provided to the HMG a project paper outlininA 

the financial and commodity needs durin' the Seventh Five Year 

Plan (1985/86 - 1989/9--). The Team studied the fifures Piven in 

this document and met with the Chief Officer and feputy Chief Officer 

for additional discussions. 

The financial plan is Aiven below. It should be pointed out
 

that the figures do not retlect a 16% devaluation of the Nenali
 

rupee in relition to the U.S. dollar nor do they include any factor
 

for inflation over the life of the plan.
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Foreipn 
Exclcatws 
(in Million Local Costs 

Year P'Ipees) (in Milliontluyecs) Total 

1985/86 995 4:". 51 117.45 

1986/87 5f), . Y- 4). 5:' 9 1.7.1) 

1987/88 48.83 4:.5q 89.33
 

IQIS8/89 48.33 
 4". 50 
 89.33
 

1989/9(1 46.52 
 40.50 97., 

Total 
 271.83 
 2V?.50 
 474.33
 

Of the total of Rs 271.83 million approximately 23.69 millior
 

would be made available by the USAD for the purchase of Malathior 

Another 0.75 million would be mafde available by WPO primarily for 

the purchase of laboratory supnlies and anti-ralapsin dru-.s. 

At present the source of the short fll of 247.39 million N.C. 

in foreign exchange is unknown. Unfortunately, this short fall 

means that there will be no funis available for critical needs such 

as replacements for vehicles which in many cases have outlived 

their useful life unless given major repairs 3n1/or mi°intenance. 

The NMY.O estimates it would need at least two new vehicler per 

year for replaeement - a figure which mniht be too low ,iven the 

difficulties in Rerting snareparts and the damag.e that vehicles 

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

are vehicle spare parts, sprayers and spare Parts and additional
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microscopes, if a 
stepped up progrannzo of surveillance is to be
 

initituted. All 
the above plus adequate stocks of insecticides,
 

are esoential to a succesisful pronrame even 
in an abbreviated
 

form. 

The Project Piper also proposes the amount of Rs '6,250, %fl 

($1.5 million) for construction of additictial facilities theat 


fletauda TraininR Centre durin. 
 1985/86. Althnuqh app1roaches were
 

made to the Asian Development Bank an-I the USAIV 
 no funds could
 

be made available. 
 The Team believes that this construction
 

remains a definite need and recommends that 
the ING make efforts
 

to locat'e fundin.' for this project. If the entire amount cannot
 

be located, a :itart possibly could mnkc in limited construction 

if local funds could be made available.
 

Finally we must face the matter of insecticides which represents 

a large part of the total budvet .and the largest part of the 

foreign exchan.e input. The optimum planned needs for the Seventh 

Five Year Plan as proposed by NMEO are as follows:
 

Insecticides
 

(in Metric Tons) i9u5/86 1986/87 1937/88 1988/89 1989/9n
 

2.51 25.'i 25,.DDT 25! 15,. 

Malathion 68" 6.1! 641 64". 6'N
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While USAID will funI 30" 4T of Malathion for the spray seasons 

of 1986' 1987 and 19B8 it can be seen from the ibove lata that this 

reprc.sente less than half of the total needs. 

Since the provision of both DDT and Malathion is problematical 

during the entire Five Year Plan the NUEO has proposer the use of 

other varieties and quantities of insecticides.
 

To replace Malathion a possible alteranate mif,,ht be 

Fenittothion and tc replace DIT it was proposed to substitute 

either Ficam or Actellic. The proposed needs for the entire Five 

Year Plans for the alternate insecticides are 1'M7 MT Fenitrothion 

410 MT of Ficam, and/or 35111 MT of Actellic. Unfortunately, these 

alternates may be less than perfect. The PMEO feels that b 

because of its relative safety, cost and lonf residual qualities 

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

The ODA has already proviled 94 MT of FICAM for 19,15.:-6 at 

a cost of $2.82 million and has intimated that it may be 1ble to 

repeat this in some future years which would be a si-nificant
 

contribution.
 

Actellic presents problem of bulk, com:rlicatina, transnort and
 

its use in the sprayer itself where it causes frequent nozzle 

stoppage. While it is reported that a more concentrated form (4n% 

active inRredient compared to the 757 concentrate tcsted in lepal) 



exists the NM!EO staff is not sure ss to the results which mii'ht 

/formul.ation be obtained with the 40% "1/ It has been proposed that the 

40% concentrate be tecteit in a villve wise basis prior to actual 

-rrierinj. of lar$,e quantities of .ay insecticide. The use of 

Fenitrothion presents also problems prim:utrily in the monitorin' of 

its safe use in the field 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 of Malathion, Fenitrothion, Actellic 

and Bendiocarb carrii, nut in Nepal durin-. 19&1/81 were rather
 

inconclusive, and need to be repeater 
under more closely
 

controlled coaditions, iutluding n malariometric component, 

before a technically sound choice of insecticide or range of
 

insecticides can be made.
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(n; orde;: to achieve thiSr it is .snenial as a fi.rst 

and (earlv:,tspIptha:. faciliti.es 	for the diaqnosis 

of malaria cases be extendeO as much as
1:rea.,.ent 


The team, therefore,
prgssible at the neripheral level. 


recommends that:
 

facilities for min.roscopic,.iaqnosis and
 a. 


clinics should b! madetreatment, e.cy. malaria 

periphery as is feasi-leavailahkc as far into the 

s 'he andaccordinq to local resource and nature 

the malaria situation;
extent oF 

.1i. External financial -issistance to the proarame for 

awl laboratory
,t.hc procui-ement of microscopes 

shoutld he
eauipment shoulO be explored. The aim 

.th( unitabove mentioned facil.ities at'to have the 
*J 

level as a startin, point and. arauallv extend 

areas- as renuired".them in prohllm 

of i.ns pticide be kept at reciional level a stock 

for,use in amercgency situat.ons such as malaria 

epidemics. 

coversA nr'rioheral establishment OArihMialaria unit.'. 

thousand people ihere 	 itheir microscopiC
•approximately, 	 4nl-50 

is maac and tr-aiment imxneiatclv started.
laqnosis of..Imalaria 

http:faciliti.es
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tOv.refuj 6aluaton of. the antimalarial ac'tivitieas 

.bo.nq arried out hy n1MEO, the Team winher to maie t-he 

f llowtnq recommendations:
 

5ur~eillance attivitjes 

Case detection 

.j,.9onsidcrinq the very aoo3 and encoti-actnq rosults: 

obaine. .by tbe vil'.aga h'alth voluntecre. their nurn-er 

.hould'.,
rapidlv increasel throughout the rouni-rv anO in 
areas where there is a CHT, they should be charaeA wit h 

.po as to secure ar.o~cuae poptilation covorac(v. 
It, . rc.ommend(ed that in adii4-ion to bloorl film ta*'nri 

they should also administer radical treatment (sev' parp 

4.1.2 belowj. PCD (01) and PCD (M) artivities: are carrled 
out by pqrsonnel attached to modiral establishmcnt, oueb
 

as hospitals, disponsaries, 
 aid poste (IT) anO malarda 

orogrammpo staff (M). Althoqwch a?, L,,,j,.,,rv,,'nt has hrorn 
observed-in nlide colle 6 fion and detection of cases, the 

Derformance of the health service staff Js far below
 
axpectation, r commondsand the Team thAt effor-s 

continueo..'to be made to ob-atin 'his ssential 

collaboration. 
At fbi:! moment: thit malaria clin3cs are 

usuallyvattached to the drirsrlrt hospitls whore 

(Oiagnostic services arrt O'Jthor not- availabl,, or not­
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of I-AolOL,il7in i-ho, utiiizat-ofi~nvolvemenft-
these agontsif and~ when 

acl'?ntfl (larvivorC'us fish) 

in vontrollinlqtheir rolehave dorlonstratnd 


malaria;
 

transfer t~o laboratory servi-'Qspartial 


the malaria clinins).
for(microscorists 

and inProier't I'rvas,in Devolonmontl,utilizationl 


any omo-rcitnrcV titnations.
 

ho mar'V' mlilti-PUroon hv
 workers shoula alsohese",field4,, 

Ireatmeflt 

shoulA 11r rcnlaefl ')-v
treatmnftPresum~tiv(. 

Mq 
radical, treatment. for Pfa1ninarum jnfoctiofls (150(1 

adult.
civen in a thri-nrla nv peiod, 

base '.of chloroauifl, 

(4q mq diose,of prima!uilad~Iitioflrosaqo)yvxth the 

Ad )t2-dosa~q). Prcesumptivi trcatmont 
may be rosrolsihl' 

of Pfacivinrum',loronline-rnsisian4nfor -sclertilfl 
Hicorl talhinq an",

inte.-rval beti.ccl th,, 
f!cP ciallv when the 

is Ion(T (citirv aftc'ntr -trminnVof rardiral.thn initiation 
P.facinrun 

clavs). Prilients nfortWA irH 
moiZ' than 1.4 

la 1.1 1-c rured. raiiflt ~thlt 
rrnsitive to rhloroouif 

P41~i'l 
y~ VxWAX3 sjL rutovI ?vlwjt4'1 V hfl 
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P.fa]-iparum
wher re lapsing can be treaecd anairn. 

a few days after thewhich recrudesceinfections 

completion of radical treatment sboulO he referred 
to the 

malaria clinic where, if p.falciparum is confirmed 
and 

there is evidlence that the total amount of 
chloroauine 

hasibeen taken, 3 tablets of Fansidar should 
be civen.
 

*4.1.3 EpidemioloCical invest1 qations
 

With the present malaria situation it will be 

as attempted
impossible to investiqato all positive cases 

in'the c.ast. The Ti-am, therefore, recommends that
 

mainly carried out in
epidemioloqical investiqations bre 

cases with blood films ta:er 
a,,d around all p.falci'arum 

s .
 
tho pationts and their neiq;,hourfrcm-the relatives of 

4...4 Follow-uD of patients 

Even with the adoptinn of radical treatment (see
 

above) some P.vivax cases will relapse.
para 4..2' 

Considering the hiah number of patien's with 
this
 

out reqular
infection, 'it'will be impossi

hle to carry 

and such an activity should,follow-up of those patientg 

stopped.' On the contrary, all p.falciparumtherefore, be 
six months

infections' should be follow:ed up. for at least 

uith checks carried out at fortniqhtlv intirva]s durinq 
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possible,, the Team would stronrlv urqe tha- '-hn antimlaria 

activities in the Districts already Inteqrat:d should he uprradOr, 

to'a satisfactory level ag a mntter of highest rriorit.v in order 

to pro,,Aoe a suitable 	pattern for furi-Jur progressive inteqration. 

24. 	 In view of the rapid huild uo of malaria r;'ses in the 

I(anchanpur/Iaila.i ar.x the 	Tc-am. sucoests th.at| the 

existing 	malarii offi-e in Dbrnnra.hi hc unorrade'o it-h 

-trained 	personnel anl if possl.-llc. i vehicle should hc~r 
assignCd 	at least during Owe prrio. of maxi.mum 

transmission. Diffi.rultie of communienions between the 

area and 	 the administraivcw 7oni-rnl of flur'ohet or even 

tetween 7(ailali/x.iancranpur miaht result in ,q situation 

getting out of control befnre thbe Dr',- mari got out to the 

concerned organinations.
 

Pending clarification of the situation 1be Team does not 

re.ommend any change in the existing srrav nrogram in the 

,Kailali/anchanpur area but does suqaest a close watch he 

,kept on i-h" adjoJ.nic border aroa. of Darchula, Pnitadi 

and Dandeldhura.
 

"1v
 

http:Dbrnnra.hi
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ANNEX I 

ENTr"OGICAL STAFFING PATTERN 

L ,ation Post Description Grade No. of Posts Vacancies 

U;-Q Znt.' Section Senior Entomologiat 

Entomologist 

H-laria Assistant 

ltrlaria Inspector 

La". .\ido 

.I 

(.III 

N.G. I 

'.G. Ii 

G.S.S. 

I 

I 

I 

5 

.:Ifnninig
9earch "a n d 
,.Inins 
.ing ,.' 

Entomologist
14a '1 r ' 

',.da.:".7 p qf' rt,.Lab. Ad 

G.ITI 
. i I 

zn.s. 

I 

" 

.':atch[ Lnd. • Itomologist G.III 1 

. ine':U.,.:,'letauda Assistint Entomologist 

Insect Collector 

Halaria Inspector 

N.G. I 

M1.G. II 

.',C.II 4 

s;ional Offirez 

P. 1.Olugy 
in:con,[-. 

Entom logist G.11I 4 

t-Mtoology 
:;. .. . ... 

Malaria Assistant 

Malnria Inspector 

InacZ Collector 

Lab. ...d/ 

NC. I 

N.G. II 

N.G. Ill 

8 

14 

14 

4 

.Of
 

'- "'",_e,' ., . - k 
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Consolidated Sprayin7 Data of
 

19S4 (NNEO)
 

Pos.
Insecticide
Re__Ki___os_ 

user! tarpcttedcycle
ReSpryin 


DDT 65,36"'

I East Region Sumner cycle 

DDT 25,2 3Suter cycle 

4alnthion 231,96-


II Central 


Region Suner c.le 

212,516
!ialathicn
Auturmn cycle 


44,4-

III West Region Sumer cycle DDT 


Sumer c-l-cIe Malathicn 32,376 


cycle Malathion 82,509-
Auturm 


DDT 65,717

17 Mid/Far West Sumer cycle 


;4,372

Reion Autum cycle DDT 


19'4 (ICHSDP)
 

373,6C2
Malatl.ion
Central Summer cycle 

313,622
Malathicn
Recion Autumn cycle 


Pop. 


nrotectel 


66.751 


24,414 


23,1 13
 

26,53? 


44,525 

', 33 


U1,469 


2
!67,24 


20,659 


274,565 

32',113 


House/Structure. 


sr:ye 
 ,os
 

113"/'i342? 

41q5/3F,31 


.3491.'3 461
 
31c914!35574
 

?79/7535 

I-55E.'1416, 

1771'./14651 


t377!573 

1-5'-:11593 


47677! 

4 347f 


in
Insecticile consumed
 

5149
 

!55V
 
J355?
 
3 946
 

1'497
 
1.372
 

131574
 
11 941
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A27NEX Il (b) 

Consolidated Sprayinp 

1985 (ITMEO) 

Data of 

Retion Sprayinz cycle 

Insecticide 

Used 

Population 

Targetted 

Population 

Protected 

uses/Structure 

snrayes 

Insectici-4 consuned 

in Kilss 

I East 
Region 

Surmner cycle 
Surner cycle 

DDT 
Ficm 

71,67-3 
55,985 

72,152 
57,49 

1340/9157 
973512 

11777 
172 

II CentralI enioa 

Autumn cycle 

Su-er cycle 

Surmer cycle 

Autumn cycle 

Sum.er cycle 

Autumn cycle 

Ficam 

DDT 

Ficam 

Fican 

1.alaLhion 

Malathion 

166,13' 

49,3-7 

85,083 

1.),557 

196,127 

2"1,532 

17',715 

46,715 

36,i'13 

1i9, 736 

194,6-4 

199,654 

2972/24346 

3133/7543 

14541/I7" 

15> 6'14?92 

317113 

29967/21445 

255­

72 

32.4 

3742 

67516?°3 

53274 

ITT 

IV 

West Summer cycle 
Region Surner cycle 

'm cycle 

Summer cycle 

Autumn cycle 

Mid/Far 

tJest reion Sunmer cycle 
Autumn cycle 

Dr)T 
Ficam 

Ficam 

Mlathion 

Malathicn 

DYT 
D"T 

2,534 
68,551 

97,514 

95,43, 

90121 

235,371 
7',664 

2,535 
66,939 

93, 66 

9-,944 

97,6"2 

253,57. 
27,-31 

495 
1 2?/959 

16 33/13475 

13"1/1455 

1351;/1:/Z4 

4131S'352-7 
3455!.9!6 

494 
736­

2)3 

35551 

371 

"724 

'1 -4 
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A!EX 11(5) Contd." 

Rezion Spraying cycle 
Insecticide 
Used 

ioa 
T&vettc,: 

'uPa* pulat.ion 
Pritected 

"zAQs~s!Structure 
s rayed 

Insecticide consumed 
in Kil- s 

1915 (10IC?) 

Surmer cycle 

Su.aer cycle 

Autumn cycle 

Autumn cycle 

Malathion 

DDT 

Malathion 

Ficam 

112,':23 

11,-91 

114,457 

12 

115,247 

12 

117.-4 

13 75 

- 17664/ 

17335 

'I"44 

3366n. -

1713.5 ,31 

49720 


