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#+ EVALUATION ABSTRACT (Do not exceed the space provided.)

The 5-year (1982-87) Malaria Control II

Project (391-0472) pro&ides U.S. $41

million grant to assist the Malaria Control Program (MCP) Pakistan. The Primary
goals are: (l) to maintain a low level of malaria incidence at no more than 500

cases/million population; and (2) to convert

the program, formerly based on evaluation

strategy relying exclusively on house spraying with an insecticide, to one of control
which emphasizes the use of various control methods including the depletion of the
parasite reservoir through case detection and treatment, to be implemented by an
integrated staff of malaria workers and general health services.

The purposes of this mid-project joint USAID and WHO evaluation, held from
10/6-~24/85, were to assess the present status of the MCP and to formulate
recommendations for further improvement of the program. The evaluation teams
visited the 4 provinces and reviewed district and provincial data compilad for the teams.

Operationally, the team found the MCP to he in transition from eradication
precepts to one based on the use of control methods selected on the basis of local
epldemiologic conditions and available resources. While progress was noted in many
areas, the team also found significant problems including a rising incidence of malaria
which in 1984 was at least 2 times the program goal; an increase in falciparum malaria
from 17.47 #n 1982 to 33.3% of the total cases in 1984; continued weaknesses in malaria

surveillance operations and recent emergence

of 2 major technical problems - chloroquine

resistant falciparum.malaria and malathion resistant vecters.

The team also identified major needs to

intensify operational research and train

personnel at all levels particularly the staff of the PHC service, on malaria control
methods. A series of recommendations were made by the team to further improve program

operations.
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1. Office of HPN/USAID initiated the evaluation as part of annual evaluation program
designed in the Malaria Control II (391-0472) Project. .

2. The purposes of this joint WHO/USAID externa? evaluation, held from October 6 to
October 24, 1985 were to: (1) assess the present stztus of the McPp Pakistan, with an
emphasis of progress made to meet program objectives, and, (2) formulate recommendations
for the further improvement of the program. _

3. The team used annual and special reports of the MCP, both provincial and federal of
the WHO and of the A.I.D. during this evaluation. Specifically, the team was requested
by the MCP to evaluate the following areas of itg program:

Current status of the provincial MCP with emphasis on efficiency of surveillance
Operations; current status of integration of the MCP into the Primary health care (PHC)
service; adequacy of planning and efficiency of spray operations; suitability of a
continued sole reliance on malathion for use in the MCPp by the assessment of
significance of early emergence of vector resistance; current status of the chloroquine
resistant falciparum malaria problem; malaria control activities in urban areas; and,

adequacy of operational research and training capabilities and facilities.,

Since 1979 when the total reported cases reached the lowest level for the past 10
Years, there has been a slow but Steady increase in the annual cases which in 1984 were
reported as 72,996 a level of approximately 2 times the Program goal. More significant
was the finding that the increase in malaria cases is due to a large extent to an
increase in cases of falciparum malaria which increased from 17.47% in 1982 to 33.3% of
the total reported cases in 1984.

4. The anti-malaria activities in Pakistan rely on two major technical tools - spray
operation and surveillance. The team recognizes the need to decrease the reliance on
insecticide usage as'a major control method. However, the present high level of
parasite reservoir coupled with a weak surveillance system would indicate that
aggressive anti-vector measures must remain an essential strategy for the MCP in
Pakistan for the foreseeable future. The major difference in the present spray
operation as compared to the past is the selection of spraying sites by criteria rather
than on a total Ccoverage basis. This stratification has evolved over sevaral years as
the program progressed. Surveillance remains a weak activity of the MCP and is in need
of continued improvement in order to provide reliable epidemiological information to
guide program activities, including the targeting of spray operations.

5. Findings:

There are two major technical problems confronting the Pakistan‘malaria control
effort - chloroquine resistance in P. falciparum and insecticide resistance in the
vectors. The general finding of the team was that chloroquine resistance is presently
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problem as there are strong indications that malathion is not as effective as in
previous years in some districts of the Punjab and Sind provinces. Prior to the
replacement of malathion, the sole insecticide used by the MCP, Currently, the team
emphasized the need to fully justify the change with compelling evidence, both
entomologic and epidemiologic that malathion no longer accomplishes the desired
objectives,

The need for more in-country training for all catégories of staff is continually
highlighted in the feport. The report recognizes the important role of the National
Malaria Training Center (NMTC). A training plan and support for such training are
essential in the orientation of personnel within the general health services to a
malaria control concept. Operational research to keep abreast of the dynamic malaria
situation was strongly supported by the team and specific projects are described in the
report.,

No public service Program is possible without the operation and support of the
community. The proposal to include a major community participation effort through use

of volunteers, increased health education and mass media, is strongly supported by the
team.

6. Conclusions:

Based on the observations of the team, it is apparent that operationally the MCP
Pakistan is in a state of transition from the rigid comprehensive house spraying
approach of tie eradication era to one of flexible application of alternative control
methods based on local epidemiologic conditions and available resources. From the
assessment of the objectives of the MCP and the USAID project, the team concluded that
the program progress is variable as might be expected, but there has been achievements
in many fields - laboratory services, passive case detection and others. When one
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; considers the field difficulties of implementing such a massive health program over a

population of some 85 million, it becomes obvious that a major effort has been made and
accomplishments can be shown. There is much more to do in the years ahead, but a
working base is available to provide the level of malaria control desired by the country

i Efficiency of & malaria control program is dependent on the availability of
.reliable epidemiologic data to guide its operations, a technically competent senior
istaff to modify control measures as required and a well-trained and well-motivated field
;staff to implement the program. To assist the MCP in improving its program operations,
ithe following recommendations were made under areas of program operations as under:

; a. Epidemiology

. Reporting of malaria cases should be by sprayed and unsprayed areas; the
édevelopment of out-reach preventijve medical teams like those established in Punjab for

‘active case detection should be encouraged; and, training of PHC personnel on passiva
lcase detection is essential.

] b. Laboratory Services
; Decentralization of malaria smear examination should be through

«Supplementation of retrained laboratory technicians/assistants as microscopists and not
gthrough the reassignment of existent microscopists.,

1 C.  Operational Entomology

: Filling of vacant assistant entomologist Post is essential; annual meeting of
MCP entomologists to discuss fundings and review work plans should be encouraged;
kvaluation of impact of spraying by pre and post spray serial entomologic and

-
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parasitologic monitoring in fixed indicator villages is important; and, aanual work plan
’should be developed and coordination with district health officer is essential to
Justify funding requirements for field work. :
d. Insecticide Resistance |
Improve efficiency of resistance monitoring by: j
Verification of resistance in Progency of survivors; proper selection of
localities to evaluate resistance; strengthening of susceptibility testing in NWFP, Sind
and Baluchistan; use of biocassay tests as part of standard resiétance monitoring method:
and, intensive studijes in areas with insecticide resistance and increasing malaria
transmission.
e. Spray Operations
Retraining of malaria (CDC) supervisors mus* be conducted annually; intensify
cholinesterase testing to monitor passive insecticide toxicity problems in spravmen;
modify spray Planning criteria to include only indigenous cases of falciparum malaria:

spray in annual spray plan.
f. Chemotheragz
Intensify monitoring activities of chloroquine resistant falciparum malaria by
use of WHO micro-in-vitro test; evaluate alternative antimalarials; evaluate wider use
of primaquine as part of falciparum malaria containment strateqgy; intensify vector

control activities in areas with chloroquine resistant falciparum malaria transmission;

g. Urban Malaria

Develop and implement training plan for urban malaria control staff; provision

of supplies and commodities to urban centers from federal MCP through provincial MCP; a
work plan must be developed if urban centers are to receive assistance; the federal Mcp
should develop plans for technical assistance to urban centers:'and, provincial ¥MCp
bersonnel should conduct malaria surveys in urban fringes at least once/year until
surveillance mechanisms are fully developed by the urban centers.
h. Operational Research

Evaluation of vector bionomic and behavior under various ecological
conditions; further Clarification of role of A. stephensi as malaria vector in rural
areas is essential; studies on selective spraying (concentrating spraying to known
preferred resting sites), are important; study is required to define the role of
Suspected vectors in malaria transmission; evaluate alternative methods of vector
control; and, studies are greatly needed to improve surveillance operations.
i. Training .

Intensify retraining of PHC bersonnel ensuring adequate provisions for travel
and board and lodging, of trainees; "back to basics" for MCP staff at all levels should
be stressed; the recruitment and provision of long term training for future

Je Integration and Community Involvement
Until system of CHWs is fully functional, develop use of village volunteers
for malaria detection and administration of Presumptive treatment.
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I. EXECUTIVE SUMMARY

The purposes of the External Evaluation of the Pakistan Malaria Control
Program (MCP) held from October 6-24, 1985 included: (A) to assess the present
status of the malaria control program with an emphasis on the progress made to
date to meet program objectives within the available resources; and, (B} to
formulate recommendations and gquidelines for further improvement of the
program. A detailed scope of work was provided to guide the evaluation. The
team consisted of World Health Organization (W.H.0.), Agency for International
Development (A,I.D.), and national malaria specialists who reviewed available
documentation at federal, provincial, district (zone) and, in some cases,
municipality levels in all four provinces as well as at the Directorate of
Malaria Control (DOMC) in Islamabad., The team was assisted in their field
observations by senior DOMC officers and provincial officials. A proforma
prepared by the DOMC and provided to the provinces served as the basic working
document to standardize the province and district data presentations. A final
feport was prepared and presented by the team to the Governnen: of Pakistan

{G0?) on October 24, 1935,

Tne report and the recommendations provided were prepared with the

intent of improving the existing program and assisting it to meet its stated
program targets and objectives., It was with this spjrit that the team took on
the difficult task of evaluating this complex program which has great

importance to the social anéd economic development of rakistan,

The rise of reported malaria cases in the period 1981-1984 from 37,923
to 73,995 is a matter of concern. Mcre importantly, P. falciparum has risen
from 13.32% to 33.39% of the detected :total positive slides. There are
provincial differences as to the P. falcimarum rise, but its major increase
uring 1981-1984 occurred in Punjab province. The reasons for this rise of

(V4
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malazia ard especially the increase of P. falciparum formed the technical
platform uron which the evaluation was based and which are reviewed in detail
in the reporc.

The anti-malaria activities in Pakistan rely on two major technical
tools -~ spray operatiun and surveillance. The team recognizes the need to
decrease tne reliance on insecticide usage as a major control method.
hHowsver, the present high level cf parasite reservoir coupled with a weak
surveillance system would indicate that aggressive anti-vector measures must
remain an essential strategy for the MCP in Pakistan for the foresezable
future. There are alternative control methodologies being used such as
larviciding and ultra low volume (ULV) applications in some urban situations
but the major control efforts remain similar to the procedures used in the
past. The major difference in the preseni spray operation as compared to the
past is the selection of spraying sites by criteria rather than on a total
coverage basis. This stratification has evolvel over several years as the
program progressed. Surveillance remains a weak activity of the MCP and is in
need of continued improvement in order to provide reliable epidemiological
information to guide program activities.

There are two major technical problems confronting the Pakistan malaria
control effort - chloroquine resistance in P. falciparum and insecticide
resistance in the vectors. The general finding of the team was that
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chloroquine resistance is presently an operational problem in limited areas of
the Punjab province and requires the closest watch, intensive studies and
additional control measures in order to keep this problem from getting out of
hand. 1Insecticide resistance is an equally serious and urgent problem as
there are strong indications that malathion is not as effective as in previous
years in some districts of the Punjab and Sind provinces, Conditions for
determining whether these districts or portions of these districts should be
sprayed wilh alternative insecticides are discussed in the report.

Training and operational research are subject areas of the report which
are given great importance. The MOH action to establish a National Institute
of Malaria Research and Training (NIMRT) should be a positive step towards
streamlining operational research services to the malaria control program. It
is essential that the NIMRT be responsive to the operational research needs of
malaria control program. A major need is to assign a competent director and
scientific officers to the NIMRT. The opportunity to establish such an
institute comes infrequently in a country. The team is hopeful that this
opportunity will not be lost,

The need for more in-coun:ry training for all categories of staff is

continually nighlighted in the report, The report recoanizes the importanrt
role of the National Malaria Training Center (NMTC). A training plan and
support for such training are essential in the orientation of personnel within
the general nhealth services to a malaria control concept. Operational
research to keep abreast of the dynamic malaria situation was strongly
supported by the team ané szecific projects are described in the report,

No public service projram is possible withou: the cooperation and
support of the community. The proposal to include a major community
participation effort throuch usa of volunteers, increased health education an<d
Mmi3s media, is strongly supported by the team.

The report evaluates tne program objectives of the pending PC-1 and the
USAID project. The results are variable as might be expected, but there has
been progress in many field. - laboratory services, passive case detection and
others., When one considers the field difficulties of implementing such a
massive health program over the entire country, it becomes obvious that a
major efforrt nas been made and accomplishments can be shown. There is much
more to do in the vears ahead, bu:t a working base is availablie o provide thne
level of malaria control desired by the country if support is provided as
planned in basic operational documents.

In addition to activities connected with the evaluation, the team
members joined federal and provincial malaria and health personnel as well as
other scientists in a workshop on malaria and other vector control programs on
October 19 and 20 to discuss a wide variety of technical subjects concerning
the Pakistan anti-malaria effort.

The team as a group expressed its deep appreciation for the assistance
of the many federal, provincial, district and municipal officers who gave
freely of their time and talents to the team.
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Malaria control in Pakistan is an important long term health activity
which must receive continued priority if regression is not to occur. The
disease has a history of cyclic epidemics in Pakistan which caused great
economic and social damage. The investments mada in this program are sound
but need to be based on technical considerations with cost effective
methodology to meet program objectives,

IZ, INTRODUCTION

2.1 buroose
t——— S ————

Tne Government of Pakistan (GOP) with the assistance and
cooperation of the Agency for International Developmant (4.I.D) and the World
Healtnh Organization (WHO) constituted an external review team from October 6,
1985 - October 24, 1985 for the following purposes: (A) To assess the present
status of the Malaria Control Program with an emphasis on the progress made to
date to meet the program objectives within tne available resources, and (B) To
formulate recommendations and guidelines for further improvement of the
malaria control program in the future.

2.2 Scope of Work for the Evaluation
1, To visit the provincial programs and analyse da*a on

surveillance operations and assess the efficacy of the
laboratory s2rvices as well as entomological activities.,

2, To discuss with the provincial authorities the current
status of integration of the MCP into the primary health
care service and to assess its impact in controlling
malaria in the country.

3. To evaluate the adeguacy of spray planning and efficacy
of spray operations in the reduction of malaria
incidence,

4, To assess the suitability/efficacy of a continued
reliance on malathion for future use in MCP.

5, To assess the problem of chloroguine resistant P.
falciparum to determine its impact on malaria ccntrol
efforts.

6. To evaluate :ne present status of malaria control

activities in urban centers.

7. To evaluate the present status of operational research
and training capabilities and facilities,

8. To participate in a workshop which will highlight
current status of malaria control effort world-wide with
discussions of present status and future strategies of
MCP in Pakistan,
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9. To prepare a final report in the light of the ERT
findings.

2.3 Participmants

Government of Pakistan

Dr. Imtiaz Eussain Shah Malariologist

Dr. Ghulam Hashim Epidemiologist

USAID

Dr. George Georghinu Entomologist

Dr. William Chin Malariologist

Hr. Larry Cowper, (Team Leader) He2alth Science Administrator
Dr. Rifag A, Ismail Public Health Physician

W.H.O.

Dr. Willem J.0.¥. van Dijk Malariologist
Dr. I. A. Y4, Ismail Entomologist

The team was assisted in the evalua“*ion process by the Director
(1) and senior officers at the Directorate of Malaria Contrcl (DOMC),
provincial government oificers from the Health and malaria programs as well as
other concerned cffices in the districts, sectors and municipality
organizations. The WHO country representative, Dr. N. Al-Tawil, and Mr. Ray
Martin, Chief of the iiealth, Population and Nutrition Division of USAID, along
with their respective staffs provided background briefing and valuable
assistance to the tean.

2.4 Zvaluation Schedule

Tne team was provided initial briefings on October 6, 1985 on the
objectives and purposes of the evaluation from the GOP/DOMC, the Federal
Ministry of Health, Social Welfare and Special Education; the World Health
Organization (W.H.O.) and the Agency for International Development (A.I.D)

The period from October 7-16, 1935 was used for field review
activities by the Evaluation Team. The evaluation participants were divided
into two teams. Team A was lead by Dr. van Dijk and reviewed malaria control
activities in the NWFP and Punjab Provinces. Team B was lead by Larry Cowper
which assessed MCP work in the Sind and Baluchistan Provinces. At each
province the teams visited provincial headquarters and field areas except in
Baluchistan. The teams returned to Islamabad to prepare the final report. A
copy of the travel schedule is attached as Annex 6.1. A list of contacts made
during the field travel is provided in Annex 6.2.

On October 19 and 20, members of the evaluation team participated
in a national malaria workshop to exchange views and findings with national
and provincial malaria personnel on the present situation of malaria in the

country.
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The presentation of the Evaluation Team's report was made on
October 24, 1985 to the Government of Pakistan.

2.5 Documentation Process

The team made extensive use of existing GO?, DOMC, Provincial,

WHO and A,I.D documentation during the evaluation on the malaria control
progran which included annual reports, special study results, project papers
and PC-1 docunents, previous assessment reports and other technical ansd
administrative materials inciuding the malaria con-rol program evaluation
repor: made by the Pakistan Medical Research Council in 1983/34. The teamn
made evary effort to verify the presented data and to concentrate its focus of
brogress made bv ths MCP during the 1931-85 period. This report does not
include extensive nis-orical or program information before 1952 except where
sucnh information is reguired to complete a discussion or reflect a technical
point for comparison purposes. There are a variety of excellent documents
raacily available on past performance and historical perspective of the
Paxiszan Malaria Control Program.

IZI, CURRENT STATUS OF THE MALARIA CONTROL PROGZ2AM AND PROGRESS

T LA
MADE TO DATE 70 MEST PROGRAM OBJECTIVES

3.1 Enidemiology
3.1.1, The Malaria Situation in Pakistan
The malaria situation, as refiected in the total numher
$ reported annually during the last 16 years is shown in the

Table - 1 Aannuzal Number of Malaria Cases Repor:ted bv
DOMC during the Period 1975-1984
Blood Smears Blood Smears Slide Positivity Rate

Year Examined Found Positive (SPR) ir %
1975 3,205,559 238,215 7.43

197¢ 2,857,854 122,219 4,28

1977 2,667,315 47,571 1.78

1978 2,538,257 16,160 0.62

1979 2,682,351 12,304 0.46

1930 3,006,264 17,707 0.59

198i 3,018,468 37,923 1.25

1982 3,303,087 56,360 1.70

1983 2,537,920 51,596 1.99

1984 3,255,853 73,996 2.27

The table clearly shows that the malaria incidence
reacned dJuring this perjod its lowest level in 1979, after which there is a
steady but slight increase in the SPR,

The trend in malaria transmission in Pakistan from 1960-
13384, as reflected by SPRs is depicted in Annex 6.3.
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In Table 2 the positives found during 1981-1984 are given
by parasite Species:

Table - 2 Positive Blood Smears Recorded by DOMC during
the Period 1981-1984 by Parasite Species

Year Total Positives by, Pf. SPR-DPv, SPR-PF,
1981 37,923 32,988 5,053 1,09 0.16
1932 56,360 456,686 9,845 1.41 0.30
1983 51,596 36,119 15,696 1.40 0.61
1984 73,995 49,539 24,708 1,52 0.76

From this Table it apoears that the increase in SPR over
nNese years is due to a large extent to an increase in caszes of P. falciparum.
ne SPR for P. vivax showed a very moderate increase from 1.09% in 1981 to

in 1934, whereas the SPDR for P, falcivarum increased nearly 5-fold in
a

Province-wise, (see Annex 6.4) the Spa's over this
period in Baluchistan, NWFP, and Sind show a somewhat erratic course with
luchiszan and sind having a peak in 1933, and the Nwrp recording a peak in
gl (in the 1934 figure, Afghan refugee camps are no longer included). 1In
e Punjab there is a Steady rise throughout the period from 1.02% in 1931 to
56% in 1984. This same rise also i3 seen in the total number of cases
o=l

Taole - 3 Total Number of Cases Detected during
1951-1984 in Punjab Province and the
Other Provinces Respectively

Total Cases In Punjab In other provinces
Year | by, bf, Pv. Pf. Pv, Pf.
1981 32,988 5,053 14,863 2,346 18,125 2,707
1982 45,680 9,845 18,164 6,289 28,522 3,556
1933 36,116 15,696 15,773 9,927 16,346 5,769
1984 49,539 24,708 34,275 19,6438 15,264 5,060

The Table confirms the somewhat erratic course of both
tie vivayx ang falciparum malaria incidences and general rise in falciparum
cases over the 1981-19564 period in Other provinces, but the bulk of the
increase iz clearly in Punjab Province. 1In this province, barticularly in
1984, not only did the incidence of P, vivax increased, but the incidence of
P. falciparum increased as well from 2,346 cases inp 1981 to 19,648 in 1984,
i.e. more than 8-fold,

If the steady increase in incidence is to be halted,
attention should be focused on the Punjab. It should be kept ir mind that the
falciparum incidence in the other provinces is rising as well with the :
exception of the NWFP,
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3.1.2 Evaluation of Spraying Operations

It is, unfortunately, not possible to determine the
exact cause of the increased incidence with certainty. It is suspected that
the dramatic increase in falciparum cases and the shift in the Pf. ratio from
13.6% in 1981 to 36.5% in 1984 in the Punjab is at least partly due to ths
w2rgence of strains resistant to chloroguine, A further analysis is

f-

i ficult because of: (1) the variable outputs of the various case detection
mechanisms; and, (2) the irregular indoor sprayving coverage with different
insacricides during the 1981-1984 period.

0 o

To improve on this in the future, it is suggested that:

1. The malaria incidence in the distric: be
recorded for sprayed and unsprayed localities
separately. The team had this recorded for the
1984 incidence in Kohat district, NWFP taking
into account that the malaria vear 1984 star=s
in July 1984 and ends in July 1935. It turned
out that of tne total of 548 casez of P. vivayx,
509 cases were found in unspraved areas and
only 39 in spraved ar=as. Of 88 falciparun
cases, onlv one wzs found in soraved
areas and 87 ved areas, Al:though a
number oi c n 3 or 4 clusters
in unspraved ara £
detected cases
isolated. It is

soraying (one cycl in the district has been
extremely effective considering tha* a
considerasle nunoer of the cases dstectad in
the spraved area could have been relapse or
imported cases.

2, In order to measure the true impact of spray
operations, it is suggested that a
malariometric survey be carried out two weeks
after the date of spraying (this is the
pre-~operational survey, taking into accoun:
cases that might have been in the pre-patent
period at the date of spraying) and again at
two months, three montns and ideally again at
four months later. These serial surveys should
show a gradually declining parasite rate (PR)
if transmission is completely interrupted. The
surveys would also indicate when the residual
insecticide may have lost its impact on the
transmission, and thus indicate the need and
timing for a second spray cycle. In case
subsequent surveys show an increased PR or
insufficient decline of PR, this could be due
to vector resistance, short residual life of
the insecticide as well as poor spray coverage
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including replastering of walls, and/or to a
massive influx of cases, It is envisaged that
these surveys could be carried out in a number
of selected fixed indicator villages
particularly in areas where there is reason to
doubt vector sensitivity and the effectiveness
of one spray cvcle, Schools may provide a
convenient ang tepresentative sample for such
surveys,

3.1.3 Malaria Case Detection
The oblective of dividing the country into areas with g
nigh, medium and low nmalariogenic potential respectivelyv ang developing
r

specific criteriaz for sprayving, was to classify the country into strata wher
different antimalaria measures would be applied to keep malaria under an
acceptable level of control.

Indoor spraying operations ware introduced in several

&reas considered to be of medium or nigh malariogenic potential using these
improved criterie for Spraying. Howewver, the areas of low malariogenic
botential where control of malaria was carried out through systematic
detection and treatment 0f cases and limiteg focal spraying renained virtually
ignored,
3.1.3.1 Pressive Case Detection
Genuine passive case detection, or rather its

édsence in Pakistan has oeen reporced for many years. The team is happy to
note that genuine PCD does exist today, still on a very small scale, bus
indicating that this mechanism can be productive. As an exangle of PCD, it
¥a3 recorded trnat the physician at an Afghan refugee's camp near Bannu (NWFP)
&ccomnodating about 9,000 refugees of whom about 3,000 could be considered to
be regular residents of the camp, coulg institute PCD ang achieve the
following results since the carmp was established 9 months ago (see Table 4
below):

Table - 4 Attendance and Malaria in Afghan

Refugees Camp near Bannu, HNWFP
Total Bloodsmears
Attendances Collected Positives

February 1,328 27 2 Pv

March 2,615 25 3 Pv

April 2,452 34 8 bv

May* 535 4 0

June* 218 9 3 pv

July 651 56 20 Pv + 1 pf

August 681 90 12 pv

September 752 53 7 pv

y/June to another locality
outputs,

"~ The camp was shifted in Ma
which may explain the low
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At least the refugees in this camp did not show a high number of
imported falciparum cases, but Table 4 does indicate local
transmission at the camp site in July/August. As these findings
may have some bearing on the situation in neighboring localities,
the district health officer should endeavor to obtain this type
of information from the UNHCR authorities for planning his own
MCP activities. Tne same may hold for information on malaria
that may be availadle with the nmilitary,

ther achievements were recorded by the team pertaining to PCD
gctivities in Punjab province, which seems to have found the key
towards progress in establishing PCD. For example, Table 5
provides ths information collacted a* a rural health center in
Kasur which sees about 80 patients daily:

Table - 5 Malaria Cases at a Rural Health Center (RHC)
in Kasur, Punjab

Bioodsmears

Collected Positives

January 1985 15 0
February 56 13
March 118 14
April 145 5
May g7 6
June 35 4
July 46 0
August 45 4
Septenber 78 1

625 47

Tentatively, it can be concluded that the 1985 malaria incidence
in the catchment area of this RHC may show an improvement over
1984, as there is a considerable number of cases in early 1985 (a
spill-over of 1984) and few cases in August/September which
reflects 1985 transmission. As to the PCD facility at this RHC,
it should be noted that in the absence of the laboratory
technician - who needs and will receive shortly retraining in
malaria microscopy - the collection of bloodsmears is done by
another staff member of the center.

It should be added that similar successful PCD operation was
observed at a Local Council dispensary near Gujranwala where
blood smears were collected by the officer-in-charge. This
Health Inspector collected 56 bloodsmears in September, 13 of
which proved to be positive. Additionally, another RHC in the
same district collected 55 bloodsmears in August, and 51
bloodsmears in September 1935.

Considering the output of these facilities and the total PCD output of the
province, it can be conclude that the ouctput of other PCD posts need further
stimulation. However, a promising start has been made in the Punjab.
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3.1.3.2 Activated Passive Case Detection (APCD)

While banneé in the Punjab, PCD activities in
the other provinces are virtually all activated PCD, where a malaria
supervisor spends a couple of hours at a health institution collecting blood
smears from suspected casss of malaria before starting his ACD rounds. Tnis
procedure could be justified at & large hospital (or health center) opPp's
whers several dozen blood snmear might be collectas déily. However, at an
e rural healtr institution, where 1-5 oloodsmears are collected daily,
difficult to ses why the h=salth institution's own staff carn not fing 5
S per day for collectingy these Smears, Orientation/trainirg and
motivation by the DHO mar nelb to correct this situation,.

Case Detection (ACD)

(&%)
.
—
.
(e8]
.
w
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(@]

tiv

(1¢3

£y

In view of the distance between outlying

villages ané th2 nsarest nzalth institution, some form of ACD remains

indisp2ansahle for covaring the more remote rurel areas, regardless of the

limitations inherent to “he System. Tnese limisations include:
(a;, that ACD, like any mobile service, for tle treatment of an acute
disezze provides a very limited service (¢coverage in time) an<, (b)
that 2CD in its classical unipurpose approach leaves about 90% of
oatiencs seen curing the nouse-to-house Visits without treatmant for
their comwlaints; and, (c) that ACD is doomesd to failure uniess
adeguztely supervises. There are several wi7S open to the house visitor
Lo submit at the end of the week a package of bloodsmears to the
iaboratory without having visited the assigned villages; such samples
are well known to the MCP and are aptly termed "bogus smears"., s a
resalt, many areas under ACD are poorly covered or not at all giving
rise to a racen: phenomenon of "cilent localities”, The phenomenon
OCcurs tnroughout the brovinces; a number of malaria flare-ups may be
ascrin=3d to a lack of ACD during the breceeding monthns.

The mobile health teams which are under
congideration in the Punjao would improve on the items (b) and (c¢) above,
These teams are planned to consist of a malaria worker for ACD, an EPI worker

nitarian, The team would carry with them some medicine for common
+ Supervision would be available from a variety of sources within the
truccure,

Surveillance data for Sind in 1984 are given in

Table 6 by sex to illustrate the relative value of case detection data:
Table - 6 Surveillance Data 1984, Sind, sex-wise
Bloodsmears mTotal Bloodsmears Collected Positive Found
Examined Positives Male Female Male Female

441,679 9,582 404,034 37,595 7,146 2,436
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3,2 Laboratoryv Services

The impression of the team is that laboratory services are in
general competent. Although at some instances the blood smears submitted by
the district to the provincial reference laboratories for cross-checking were
selected by the senior microscopist of the district laboratory rather than by
an independent, unbiased officer, the error rate was generally very low with
the notable exception of a few district laboratories in Sing.

Laboratory eguipmen: and supplies were reported to be
sufficient. Processing of blood sm2ars could be improved: slidas were
freguently not properly cleaned and biood smears understained. There was a
complaint on the Nikkon microscopes with built-in light source which heated up
afrer a-out one hour's use.

On the avarage, malaria microscopists were found to have a full
workload., There ware no serious backlogs of smears awaiting examination, but
in some districts these could only be avoided by having the microscopists
examining either con:tinuously or during a number of months of the year
sibstanctially more smears per day than the generally reccommended number of a0
to 50,

pite the use of a special MCP courier service for the aespatch
od smears from outlying areas to the laboratory such as in Baluchistan,
ime-lags becwean collection, exanination ans reporting of results remain
recoming of the services throughout the vrovinces,
ces should improve this
e team. Eowever, this
5 nto a discribution of
S over periphe institutions. On the
wherever (assistant borazory technnicians are
and hospitals, these technicians should be retrained
ia microscooy. The officer-in-charge of the institution should be
couraged to utilize these technicians for arriving at a microscopicaliy
nfirmed diagnosis of clinically suspected cases of malaria. A short
ientation workshop on malaria is suggested for these technicians. An
inventory should also be made of the labora-ories in terms of equipment and
upplies required for the processing and examination of blood smears for
al
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malaria.

Although not opposed to a re-location of the present malaria
microscopists to more strategic sites, whenever this would greatly enhance a
speedy delivery of blood smears to and from the laboratory, the team suggests
not to dismantle the present malaria laboratories as the valuable 'communal!
expertise these microscopists have acquired in this field might be lost within
a very short time, 1Instead, these labora‘-ories should function as reference
laboratories for the peripheral health laboratories, and for technical
assistance to the peripheral assistant laboratory technicians. It can be
expected that there will be an increased output from the assistan: laboratory
technicians which will increase the total number of blood smears to be
examined. The malaria laboratories should be prepared to handle any surplus
slides to avoid backlogs of unexamined smears. At the same time, the ralaria
microscopists would remain available for special surveys conducted for the
evaluation of operations and for emergencies.
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3.3 Operational Entomology

3.3.1 Manpower

Entomological staff in the program consist of; one
¢ Officer at the Malaria Headgquarters; three entomologists,
provincial level in Sing, Punjab and NWFP, and; a number of
logists in ths zones except in Baluchistan where an assigtan:
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Other categories of entomological staff include a few
in Provincial Headquarters and a number of insect
staff position is as follows*:
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Sen. Sci. Ent. Asst. Ent, Tech, Ins. Coll,

DOMC 1/1 - - - -
Sind - 1/1 13/7 1/~ 27/27
Balucniscan - - 2.1 2/2 8/8

Punjab 1/1 27/17 2/2 54/50
RISKS 1/1 £/8 /4 . 32/32
Total 1/1 373 50/33 9/8 121/117
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, In SinZ province there are six vacant posts of assistant
StT at the district level. Three out of the seven existing
entomnologists did not attend the sanior entonology course at the
1ning center in Lahore due to shortage of provincial funds. An
stationed in the Provincial Headguarters in Hyderabad, assisted
cian (post vacant at present) and an insect collector is in charge
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the entomological activities in the province. In each district there are
¢t collectors who assist the entomological assistant in carrying out
ivities. The services of these insect collectors are utilized for

pPoses in those districts where the post of assistant entomologist is

r

in Baluchistan province there are two posts of assistan:
2nzomologists, one of which is vazant. The assistant entomologist in position
is in charge of all activities in the province. Other entomological staff
include two technicians and 4 insect collectors in Provincial Headguarters in
Quetta and four insect collectors, one eacn in every Divisional Headquarter.

In Punjab Province, four of the 21 authorized posts of
assistant entomologist remain unfilled. Additionally, six new posts of
assistant entomologist have been Created, effective 1 July 1985,

In NWFP, all posts are filled,

3.3.2 Malaria Vectors

An. culicifacies is considered as the principal malaria
vector in the country where it is widely distributed. Throughout the rural
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areas of central and southern Pakistan, it is commonly associated with An.
steonensi which occurs in varying densities.

Earlier studies showed that An. stephensi mvsoriensis
occurs in Karachi, Sukkur and Hyderabad districts, though the tvpe form was
eitner absent or, if present, occurs in such small numbers that it could not
he dztected. Positive gland dissections vere revorted from tne urban area of

¥arachil. Recently, in a trial carried out in Lahore, the sporogonic cvcles of
oot P. vivax and P. falciovarum were successfully completed in female
mG33ultos of An. stephensi collected from rural areas, fed on gametocyis
carrier and kep:t in captivity.

Both species, An. culicifacies and An. stephensi ar:
Zfound all the year round, Howevar, the former appsars in high density in
April, declines in HMay-June, but increases again from July-August to reach a
p2aKk In September-October. The latter declines in July but increases again in
1gust 2aching a p=2ak in September. Botn species are endophilic and mostly
200Dn! but feed freely on man.

3.3.3 Zntomological Activities

According to the entomological work plan for the whole
DIOCI2m there are two main activities:

a. Entomclogical observations in spraved and

unspraved localities to determine thne impact of
insecticide soraving on vector population,
their behavior, longevity ané man/vector
contact.

Broad outlines of the work plan are sent from
Malaria Headquarters to the provinces and
similarly from the provinces to the districts,
with the exception of Baluchistan, as explained
in 3.3.1. Implementation of field activities
is subject to availacility of staff, transpors,
travel allowance ané funds for petrol.

carried out in the two

Entomological activities
follows:

provinces of Sind and Baluchistan in 1934-85, are as

3.3.3.,1 Sind Province

a. Evaluation of Soraving Operations

Entomological observations to determine
the impact of insecticide spraving in Sind province were restricted to the
collection of mosquitos by pyrethrum spray. Data presented to the assessment
team are consolidated in the following table
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| | No. of No. of | No. of| _An. cul. | An. steph. |
Year | Soraving*| Districts Localities | Rooms Tot.IDen.**lTot.lDen.**l
| | | ! I J |
| Pre- | 4 221 I 1260 121681 1.7 |182§8] 1.5 |
193+ | Posc- | 3 81 | 453 | 356] 0.8 | 2741 0.4 |
! J I I { I ! |
| Pre- i 11 249 [ 1209 13243] 2.8 13833 3.2 |
19:5 | post- | 2 14 I 2 1 G| o I 118] 1.6 |
* Date presented to the assescmen: ‘tearx 0n post-spraving observations
[epresented tne sum of mosquitos collected fror localities sprayed with
mzlachion ang loczlitias gprazv:l with fenitro“hion,

Avarags number of mosgui

Afzer exanmining the available data and based on
tne discussions made, it can be sta-ed that no valid conclusions could be mzde
T€33r2ing the impacs: of insecticigs spraying, for thne following rezsons:

bl

fenitrothion were conducted in both vears, 1984 and 1935 respectively,

Considering that DOst~3praving observations
e carried out in some localities Sopraves
with malatnion and others spraved wi
fenitrothnion, relevant cdata should E
2nted separately in ordsr to illus
d

<
=
[

The nunber of localities ana roons in
ol NS observations were very low in

1t pre-spraving
lv in 1935,

in view of the fact tha- soraving is carri
out on selective basis, entomologiczl surveys,
therefore, should pe conducted in the same
localities in pre- ang post-spraying
observations with parallel surveys in unspraved
localities, as control.

Susceptipility Tests

A total of 50 and 93 tests wish nalathion and
Tests

of 1964 were reported from only four districts whereas those of 1985 covered

eleven districts.

Mosquito samples varied between 20 and 25 in most of the
tests except in few when the number was higher.,

Results of these tests are

summarized in section 3.5 (Insecticide Resistance).

c.

Urban Mosquitoes in Karachi

From the information provided by the Malaria

-~ I3 . I} I3 : I3 i3 [ +
pouperintendent in thne Municipality of Karachi, five species of mosquitoes,
culex guinquefasciatus, An. subpictus, Culex tritaeniorhyncus, Aedes aegvoti

and An. stephenui are prevalent in the city.

It was stated that mosgquitoes
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continue to show susceptibility to diazinon and dursban, the two larvicides in
common use. However, due to the absence of the entomologist-in~-charge during
the visit, this statement could not be verified and results of susceptibility
tests were not available.

3.3.3.2 Baluchis*tan Province

a. Evaluation of Soraving Operations

In 1985, entomological ohservations were
2d to the collection of mosquitos from unspraved localities. A total

restrict
I 37 surveys coverinc 141 rooms revealed an avarage density of 3,8 and 2.7
mosjuitoes per room for An. culicifacies and An. steohensi respectively,
b. Susceptibility Tests

A total of 30 susceptibility tests with
LDT, dieldrin and malathion were carried out in Baluchistan Province during
1384-1935, the results of which are summarized in section 3,5 (Inzecticide
Resistance).

From the discussions made it became
carci of entomological activities in Baluchistan Province
ortaze of staff and insufficient funds for petcrol.

3.3.4 G2nerzl Comments

zntomological activities carried out to determine the

inzpact of insecticige spraying do no: provide the required informztion. 1In a
progran wnere only selective spraving is carrieg out, entomological activities
sn01lé be adjusted and planned accordingly. A detailed entomological work
plan snould be prepared at an early stage, at the same time wnen the decision
is made in consultation with the malaria superintendent concerned regarding

th2 villages or localities which will be sprayed in the following season. Two
series of villages or localities should be selected, one representing those
which will be spraved and the other representing villages which will not be
sprayed, as control. Surveys for pre- and bost~spraying observations are to
b2 carried out in both series at approximately the same time. The work plan
should be prepared in detail and discussed at a meeting to be held in the
Provincial Headquarters and attended by all district assistant entomologists
and the entomologist-in-charge in the province. Efforts should be made to
secure sufficient funds to cover travel allowances and cost of transport.

Results of susceptibility tests in several districts
3how that in certain villages or localities An. stephensi has developed
resistance or tolerance to malathion. On the other hand, An. culicifacies the
main malaria vector in the rural areas of Pakistan continues to show

usceptibility to the insecticide except in a small number of localities where
a very few mosquitoes survived the diagnostic dosage of malathion. Results of
other entomological studies to determine the impact of insecticide spraying on
mosquito populations, their behavior, longevity and man-vector contact, if
carried out properly and adequately could have thrown some light on the
implications of the resistance of An. stephensi to malathion, if any. The
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for a definite length of time (60 minutes) on insecticide- -impregnated filter
paper in special test kits that are provided by WHO. Following the GO-min
exposure, the mosquitoes are held for an additional period of 23 hours at the
end of which a record is taken of the results. In most cases, the exposure is
conducted near the collection site. The mosquitoes are then transported to
the District headquarters where they are held for the 23 hr observation period.
e received from WHO by the
ed to the Provinces and fron
as necessary. T pap2:rs contain a diagnostic
ner DDT (4%), dieldrin (0.4%), malathion (5%) or
of these doses is known to cause 100% mortality o
. Tnus individuals surviving the test are considere
g that adeguate numbers are tested, and the tests
1ly just before and just after the spraying season),
2in a fairly accurate indsx of 2 relative freguency
in a mosguito poapulation, which can be used togethsr
in the reqular assessmen: of the control program.
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The intensity of tne resistance surveillance operations
S, province and district. 1In general, surveillance
and extenzive in the Punjah, less so in the NWFP and
ristan. There has been & commendable increase in the
in the Duﬂ ab in 1934 (some 13,400 specimens of An.
i : gtea) and in 1935 (7,593 An.
by mid Sep“emve.), comnpare
ies). These increases f
samp1=d (22 in 19385 \*
cm district to dist .
reflected co tly tne need for more
n evidence of stance (e.g. 2344
in Sahriwal in 1985) but not always so (e.g. limited testing
G. Khan -- 220 specimens, and in Gujranwala -- 49 specimens
of equally high resistance). There is obviously a need for
ring of tne results of resistance surveillance as they are
that they may serve as & guide for placing emphasis where it is
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3.5.3 Limitations of the resis-ance surveillance activisv

Tne resistance surveillance activity has certain
iimitations which must be borne in mind in the interpretation of the results,
Some of tnese limitations are inherent in the test method itself, while others
are consequences of the local environment or practices.

3.5.3.1 Aging of test papers and loss of toxicitv

The shelf life of malathion and fenitrothion
treated papers is considered to be approximately 6 months, unlike the case
with DDT or dieldrin papers which remain active for several years., In
Pakistan, new malathion and fenitrothion papers are received at 6-month
intervals and the old papers are discarded. There is recent evidence that if
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such papers are kept in a refrigerator, their effective life is considerably
extended. Storing papers in a refrigerator could be adopted as a routine

m2asure to reduce the likelihood of deterioration due to climatic extremes,

We have no evidance tha: the observed increased

survival of An. stephensi in several of the tests is due to loss of activicy
11 tne test papers. It must be pointed out that many parallel tests conducted
on An, culicifacies yizldaed conm 5 pbroviding evidance of
v \ -
in tne

~ i, .
plete mortality, thu
-
v

2
32 pape

alsguzte activity in tp s.
3.5.3.2 Increased mortazlity of test mosguitoes due to

handling

injuries to insects due to pPoo2r handling ansg
exleszively vigorous aspirating, exposure to extremes of nigh temperature ang
drynasg, and a long walting period between collecting and testing, often
Increzse tne insects' sensitivity to insecticides and result in higher
mortality than would occur under normal circumstances. Thus, human error or
environmental suress wouid tend to conceal rather than enhince the evidence
Inr rasistance,

It hzs ba2en demonstrated tna: tie level of
icl. is responsible for the malatnion rezistance of
in newly emerged acults, daclining rzpidly as the
0cizted with a reaguction in the level of
tne WHO test. Thus, if the tes: Sanpls cont2ins a
osJurtcss, the freguency of resist-ance may be
i eg unavoidablie inflience whizh

tr

e ]
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in¢ susceztipilitv test dzta to field omerformance
i

& question of paramount importance is whether mosquitoes
vive the diagnostic dose of 5% malathion in the WHO test are also
rvive tne malathion residue on spraved wall surfaces. In the
dlrace idence to tnis effect (which can be obtained by
Vivors of the WHO test in turn onto wall surfacez), +his
ered only from indirect evidence.

~-
<

It would appear from vector density data obtained
tment, that adult mosguitoes are almost entirely absent from sprayved
for at least one month, their numbers gradually increasing

r er, In some districts with relatively high resistance in 1984, e.q.
Banawalnagar '20% avg. survival in WO susceptinility tests) the first

t-trsacnent vector density count in animal sheds showed 4.3 An., stephensi
An. culicifacies per spraved room vs. 24.3 and 11, respectively, per
room; i.e. almost the expected 20% survival rate for An. stephensi
«2 = 4.86) and less for the s-ill susceptible species An.
es. However, data from other districts with equaily high or higher
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resistance, e.g. Faisalabad and D.G. Khan, show absence of mosguitoes in the
sprayed sheds. Whether this is due to the known low repellency of malathion,
or to practical difficulties in obtaining accurate counts when density is very
low remains a mute gquestion.

Of interest are dzta obtained by Dr. I.H. Shah in 1954 in a field

expzriment wich malathion and fenitrothion. Susceptibility tests with
malathion on the local kn, stephensi (301 mosauitoes) showed an averaage
mortality of £7.2%. Bioassay of malathion residues on the more typical
eprayed surfaces, using reared mosquitos, showed tne folloving mortality
lavels:
Parcent Mortalitv post-zorav (davs)

Surface 2 12 24 51 3

Unlimed kacha 93.2 71,7 21.9 23,1 15.6

Limed kacha 938.0 897.9 £3.3 60.0 3.7

Brick 93.3 51.4 48.4 32,4 11.7

AVg, 94.5 73.7 57.9 39.8 10.3

It ig eviient that a proportion of An. steohensi are able to
§4rvive contact with mzlathion on the comnon spraved surfaces. The survival
Iite lncreases ag tne residue ages. It mav,'th='efo*e, be assumed that
M33TULToes sirviving th: Ziagnostic dose of 5% malathion in the WHO
Fisceptioniiity test are alse aosle to survive exposure to malathion residues of
Z g:/ml en wall surfaces. Thus, the resclis of WO susceptibility tests
witcn malzzthion .constituta & Lseful indicator of tne presence and frequency of
¢ifective resistance in the mosquito population.

3.5.5 " Status of Incecticide Resis*tance

The following discussion is based on suscepripility

rzcords provided by the provinces concerning the two major anopheline species
in Pakistan, An. stephensi and An. culicifacies, and the insecticides DDT,
cieldrin, malathion and fenitrothion. Although emphasis has been placed on
the results of tests conducted during 1984 and 1985, all data available since
1981 have been collated ané examined in order to discern possible trends in
susceptlblll-y. As recommended by the ERT in 1983, susceptibility testing
witn DDT and dieldrin was reduced consideradbly during 1984 and 1985, whereas
testing with malathion and fenitrothion was increased. The analvsis of data
seifers from the randomness of the collection sites and from shifts in the
areas treatad {rom year to year. Hence the data from all localities of a
discrict were pooled and are examined with the district as the smallest unit.

Using a still smaller unit of measuremen: might have been unrealistic in view
of mosgquito population mobility and natural dispersal.

3.5.5,1 DDT

A limited number of susceptibility tests which
ere conducted with DDT in the Punjab, NWF and Sind provinces in 1984-85
indicate that both.spgcies continue to be highly resistant to this
insecticide. Fhrthetmore, examination of the average mortality values
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laboratory at NIMRT (I. Rathor, personal comm.). The MCP Entomologist in
Punjab also noted that unlike in past years, knockdown of An. culicifacies in
the WHO test now occurs more slowly. Resistance to malathion in field
populations of An. culicifacies has been reported from India (Gujrat,
Sambalpur Andnra Predesh and Maharashtra) and from Sri Lanka (WHO data 1980)
Material from Maharashtra that was studied in the laboratory, was foupd to
display a wider svectrum of organophosphate resistance which, in addition to
rmalathion, included fenitrothion, chlorophoxin, iodophanphos and
Dirimiphos-metayl. Tnerefore, the species must be monitored for resistan
ragularly, especially in view of its role as an effective malaria vecto

0
D

3.5.5.4 Fenitrothion

To-date, all susceptibilitv tests with
fenitrotnion against both anopheline species have been negative, cases of
survivzl to the diagnostic doses of 1% fenitrotnion having been extremely low,
~nong several hundred specimens tested in Punjab during 1985, only one
indiv An. culicifacies (Multan District) survived the test., 1In
Faisz specinens of An, stepnensi among 300 tested in May 1984,
sirvived; zver, follow-up tests which wers conducted at the same Site in
Septerber failed to detect any resistant individual. In Bannu, NWFP,
individizl An., c:teonensi were found Lo have survived tne diagnostic doses of
fenitrotnion in two of the tests conducted in 1984, Interestingly, these
TozZlitosz were ootained from localities which had been treated wi-n
fenitrocnion darinc 19581-63.

3.5.9% Role of agricultural insecticides in rezistance

There is clear evidence from different countries tha
insecticide rezistance in mosguitoes is most serious in agricultural areas
thiat recelve heavy and freguent applications of insecticides. The crop most
frazcaencly inoplicated is cozton, but rice, sugar cane, and corn are also of:en
su3geszed.  The MOSt serious cases of such resistance are those of Arn.
aloimanus in Central America and An. sacharovi in Turkev.

The data on the geographic distribution of malathion
resigcance in An. stephensi in Pakistan, although still rudimentary, show a
genaral correlztion with the distribution of cotton cultivation Fig. 1 (Annex
©.5.12). Some 9,18 metric ton of formulated insecticides have been imported
in Pakistan in 1328+, and 57.l% of these were organopnosphates Table 5.9 (Annex
6.5,13). It is understood that cotton crops receive the largest share of
tnese insecticides, and that the amounts used have increased substantially
during the last 2 to 3 years. The potentially unfavorable effects of such
h2avy use of insecticides on the suceptibility of mosguitoes must be borne in
mind in the planning of mosquito resistance surveillance in the future

3,5.7 The guestion of revlacement of malathion

In view of the evidence for the presence of resistance
to malatnion in An. stephensi in certain districts of the country, the
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The Evaluation of the Susceptibility of falcipvarum strains

NMTC co

of Pakistan to chloroguine by in-vivo tests

nducted studies:

| | No. ! Result s*
Date of S+cucév | Province/bistrict }Subijscts| s R I B II R III
[ I !
12/77 - 01/73 | Punjab/D.I. Khan | 58 | 58 0 0 o]
10780 - 11/80 | Punjab/Gujra- | 60 | 60 0 0 0
01761 - D2/82 | Sind/Sukkur ! 27 | 27 0 0 0
10781 - 11/231 | Punjab/3heikhunara | 60 | 53 2 0 0
02/63 - 03/53 I Punjab/Sheiknupura | 39 | 35 0 0 0
11/63 | Punjab/Jhang | 60 | 56 4 0 0
Ci/d&4 | Punjah/Banawalnagar | 33 | 17 15 1 0
10,724 | Punjab/Lahore ! le** | 6 10 0 0
11,384 { Punjab/Kasur | 43 | 16 24 z 1
12/34 | Sind/Karachi | %% 12 0 0 0
| | |
**  WHO Micro-in-vitro tese
MCP, Punjab conducted s-udies:
f | No. i Results*
D2t2 0f Stui | Province,/Districs |Subjects! & R I R II R IIZ
| , | |
01,85 - 02753 | Punjadb/Lahore | 57 . 34 a2 0
0z/85 - 03733 | Punjab/Kasur | 44 |1 11 32 0
02763 - 03/5% | Punjab/Sheixnupura | 31 | 15 16 0 0
Sz/8t - 03/33 | Punjab/Muzaffargarh I 34 | 0 4 30 0
| | I
* The in vivo response of the falciparum infections

studied was g

trial of alte
malaria in Ok

raded according to the following WHO criteria:

Clearance of patent parasitaemia by day 7 with
no recrudescence

1 = Clearance of patent parasitaemia by day 7 with
recrucescence by dav 28 or earlier.

w2
it

»

RII = No clearance of patent parasitaenmia by day 7
but parasitaemia lower on dav 7 than day 0,

RIII = No clearance of patent parasitaemia by day 7;
parasitaemia higher on day 7 than day 0.

Beginning in January 1935, personnel of the NMTC began a modest
rnative antimalarials against chloroquine resistant falciparum
ara district of the Punjab. The results are as follows:
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Results
Drug No. of Cases S RI RII RIII
1. Chloroquine 15 6 9 0 0
2. Anmodiaquine 14 3 8 3 0
3. Fansidar 14 13 0 1 0

In addition, provincial MCP personnel also studied the efficacy
of amodiaquins against falciparum strains with known chloroguine resistance at
RI level. Sixteen such cases wore treated with amodiaquine at 25 m3 base/kg
and followed for 3 weaks., The results showed:

1l case each recrudesced at lst and 2né week and
3 cases recrudesced at 3ré week

“ne KMTC plans to continue the monitoring activities beginning in
November 1985, using e WHO micro-in-vitro test as a screening device to
identify foci with po e cnloroquine resistant strains. Once such areas
nave been identified, the presence of the resistant strains will be confirmed

Results to date indicate clearly that chloroguine resistan:
T21ng are present in Pakistan. The focl of resistant parasites
in map ghown as Annex 6.8. Of interest is the disparity in
the L0 and Punjab provincial MCP s les. The NMTC findings

arum strains were
ears to be a significant

a t

the vast majority of £
a

stly at the RI level. 1In
o
n

£
ine. Since 1983, the
rezistant parasites mo
Wed high prevalence rates

&s -unJau orovincial studies not only show o

&ls oncomitant increase in level of resistance to the RII level. It
is &ifficult to explain the differences in the 2 cets of s-udiss. Note worthy
is the fact that the NMTC personnel have nad considerably more experience in
field monitoring of resistant parasites than the provincial personnel.
anotner factor to consider is that the provincial studies were performed in
~an., to Marcn, months during wnich there would no longer be falciparum
transmission. Thus, it is possible that the cases studied represented strains
“nllh were transmitted during the transmission season, September-November the
Trevious year and which remained positive after neavy selection pressure fron
chloroguine treatment.

Tne number of falciparum infections treated with alternative
antimalarials were few but the fact that in one trial, 13 of 14 infections
treated were susceptible to Fansidar is encouraging.

To date, field monitoring for chloroquine resistant falciparum
malaria has been confined essentially to the Punjab. According to NMTC
personnel, MCP personnel from the Sind and NWFP will be provided practical
training on the use of both in-vivo and in-vitro monitoring methods as part of
the planned NMTC monitoring activities, for thes2 provinces. Discussions with
MCP personnel from the Sind, NWFP and Baluchistan indicate that they did not
believe chloroquine resistant falciparum malaria to be a problem in their
respective provinces.
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The threat posed by the spread of resistant strains should not be
minimized. The only method to curtail its spread is to control falciparum
malaria transmission. Thus, steps must be taken to vastly improve
surveillance and spray operations. In addition, effort must be made to
educate the medical profession in Pakistan not to abuse the use of alternatjve
antimalarials such as Fansidar. "It is clear from information provided to the
team that Fansidar is being prescribed widely by private practitioners for
clinically diagnosed malaria cases. Unless such a practice is modified, its
unjustified use may bring about a premature development of resistance by
falciparum parasites, which would negate the usefulness of this most important
altcernative antimalarial.

3.7 Urpan Malaria

The problem of malaria control in urban areas was not visuvalized
£ preparation of the original 14 year plan for malaria

to majnsr malaria outbreaks in Karachi in the late 19603
1970s, the DOMC included urban malaria control in the Five

n starting in 1975-76. Tne work of initiating and improving
ria concrol continues as a major activity in the 1982-87 vlanned
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jor emphasis in the present plan for the control of urban
ing placed on construction of permanent engineering

rainage of waste watzer and environmen:al

r the PMCP do not have personnel or authority to

3IIY QUL such work in urban areas their role is confined to encouraging local

p03i23 to do such work and pr OV1d1ng tecnnical assistance, limited

5, evaluation and training services when reguested, It is a policy

#C that the ultimate responsibility for control of urban malaria

n the lozal bodies. There is also special emphasis on the

nt of an effective passive surveillance system to assist in

1ng rocal malaria areas., During the Extension Plan, urban malaria

as initiated an¢ limited transpcrt, spray equipment and larvicides

upplied to local authorities. Under the present plan it is proposed to

2 malaria control activities to all cities/towns having more than 20,000

*1on. Th2 plan qualifies DOMC assistance to such urban areas by

ting that a functional system for monitoring vector densitv and malaria

incidence be established and operational All suoplies from the DOMC for

urban malaria activities are routed tnrough the provincial health departments

according to stated policy. However, it appears that this policy is not

followed in all cases (Sind) and supplies often go directly from DOMC to the

local bodies.

The DOMC, in an effort to strengthen its program of urban malaria
control, organized and held a workshop on urban malaria and other vector
control programs on September 24-25, 1984 in Rawalpindi. The workshop was
aimed at activating urban malaria control and vector control programs in 13
major cities of Pakistan. The need to (1) establish passive case detection
posts and (2) establish an entomological monitoring capability was stressed at
the workshop., The participants were asked to formulate plans for their own
areas and provide support requirements to the DOMC for their proposed
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activity. It was understood by the team that not all the plans have been
received by the DOMC as expected and detailed planning is being delayed.

Karachi

The largest major urban malariz control program in Pakistan is Rarachi,
Greater Karacnl Citv covers an arsa of arproximately 250 square miles. The
Syari River, Malir Piver, nunerous storm water drains, nullas (canalg),
S§22pages water from housirg areas, blocked drainage areas all contribu-e to
Mm3j0r mosguito bresding situazions. There are at leas: eleven different major
Civic agencies in Karachi such as ‘DA, KMC, Cantonnen- Boards, Pakistan
Railway and the Port Auzhority tha*t have responsinilicy over por:tions of the
¥aracni area aad contrizate to a complex situation r2jarzing jurisdiction for
mesguits/malaris control. The teanm visited the Karachi Municipal Corporation
(¥MZ) as w2ll as the urban and rural zones of Karachi during their evalua-ion
in Sind Province. The ¥4C has seven administrative districts - Khori Garden
<ong, Saddar Zone, bazimacad~Liaguatabad Zone and Orangi Township, Lvari ione,
3ocigties Zone, Landni-¥oranzi Zone and korzh Rarachi. Each He2alth Districe
ig ¢ivided into 5-15 sectors with a malaria supervisor and from 5-10 malaria
T20l1e3.  Zach s3ctor naz siy daily working besz:c., There are s arig
ingpectors at eacn déistrict. Tre entire opsration is coordinated at the KM
DY an euperience vector control officer.

Ine epicaniological data for ¥arachi is orzanized by the Karachi
Uroan Zon2. A summary of =he 1931-84 data provideZ by the Karachi Urpan Zone
i3 pr2zented below with decailed information in Annex 6.7.

Year Total Slidas Total o.v, Total o,f. Mixed Total

Collectedr Positives

Z2eafC -8

1932 71,650 434 20 1 453

1932 65,773 201 27 - 228

19583 50,465 189 51 2 233

1954 51,950 221 43 - 264

* 29 institutions under Urban Karachi Zone,

It appears from the reported data tra- malaria is being bagically
controlled in Karachi even with the limited information available. However,
thers are several points which need to be stressed in reviewing this dats,
Firs<, the blood slides are collected by MCP personnal assigned to the 29
institutions and it was reported that the institutions themselves do noc
actively take part, Second, the information is incomplete and does not
inciude many private or military clinical cases. More important, information
on malaria was not available with the KMC Vector Control Officer at the time

of the team's visit for his use in program planning and in directing

operations,

Th2 team learned that mapping of breecing
out in 1978 and it is upon this basis that the present
activity. A new mapping (GR) effort is being proposed
team certainly supports this plan. There is no sanita

sites was last carried
program plans its
for 1986-87 and the

Ty engineer assigned to
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the KCM for vector control activities in the Health Department and permanent
control methodology is dependent on the cooperation and involvement of other
KMC departments. Major operational activities implemented by the Vector
Control Officer consist of degrassing, channelisation, reduction and
elimination of breeding sources, cleaning drains, increasing water flow,
larvicide treatment, ULV and backpack gpraying applications for adulticiding.
Tn2 team visitad two working sites and observegd the KMC orerations., There is
0f 835 employe2s assigned to the KMC for vector control of whizh 7009
;, 47 are mzlarzia suwerviso s (acting), 12 malaria Supervisors, 7
Epecrors, 3 insect collectors, laboratory personnel, and 60 incharge
“. There is one enuomologzst, one mzlaria superintendent and one

ia assistant who are tne major technical and supervisory officers. The
Da31C uroan malaria entomological information is included in the section on
serational Entomolocy in this report.

A3 can pe sz2en, the Karachi uroan vector con:rol operation is a
nsive, labor intensive activity wnich reguires a variety of high

Xpe
= osnill level
al

Tne insecticides being used are cos:ly and reauire
ication for environmental and health reasons. The
the difficulties 0f the task and the hard work of
field personnsl. In discusszions i%t came out tipe
nnel reguired pacic aining, refresher traini

i the obvious gaps in knowl

iae, o] U]
1 methods and environmen
0 io

sting agencies can

tional ULV and transport
mportant to have a well .
2] and epridemiological data
ditures. The DOMC emphasis
tal sanitation is correct but needs
n and implementation as it appears the present

it mignt be.
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ions with the Quetta Municipal Corporation (QMZ) as
ces on the gquestion of urban malaria control in
ewad a draft plan of actiosn prepared by the
or urban malaria control in Quetta wnich included a
’ q ipment, coordination and availability of
al guidance., The plan is sound in its approach, but has not been
d by the QMC. It waa not clear whether the QMC had particivated in the
g or not. The Province does provide limited equipment and larvicides
such as Abate to the QMC. The Province also supplied synthetic ULV Pyrethroid
to the QMC in 1934, but not in 1985, The Municipal Corporation Health Officer
was visited and it was learned that his staff includes 2 chief sanitary
inspectors, 13 anti-malaria workers and 13 anti- fly workers which carry out a
sch2duled work program. The Health Officer did not have malaria
epidemiological data and it appears that the five health disponmries which
come under his supervision do not collect slides. The 1985 mafaria data for

'Jf'D(‘)
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Quetta town which was available from the province indicates that the PCD
institutions listed as activated had not been very productive through the
January - June period. The malaria control office in Quetta collecteé 199
slides with 31 positives during this period. It was explained that many of

the positive slides detected by the PMCP are from Afghan refugees and are not
indig2nous to the town arez. NO urban entomological data were presented, The
OMT vzt cate,

oI concrol insecticidal operations are carried out with Diptex, Aka:

1.
[ I
rr

attellic and nmalathion znd are na guided by field entomological evalua“*ionz.
Field personnsl zre no- trained in health education and working experience
appears tc b2 tne primary socurce of operational and safety skills., The PMCP?
stated that in 1984 they had received 20 MTs of Aba‘te from the DOMC. This
mzterial was divided by issuing 10 M2z to the QKT and 10 MTs issued to the 17
district offices in tne provincs, The t=2am was unacie to find 2 plan upon '
whico tnis allotmen:s was provided or any report of the results ob-ained by ivs
uUss. ASate granules cost approximately $1700/M7 plus shipping from U.S. port
Lo Raracni plus shipring to Quetta. A 10 MTs zllotment may cost between
$23,000-530,000 for discrick delivery and use. This level of investmen: can
n0t be justified if evazluazion of its action on mosguito larvas is not
Gaoternmined ané there is no epidemiological evidence that malaria or any otner
Cissase .s alifectecd. Cnemicel control can not be substituted for basic
$an1tation and 1€ ©6 52 primarily reserved for control in areas whar= no otner
matnod is zulitacle,
ne tean stresses that a basic work plan shculd be developed in

VEIY maniTipality enzaged in vector mosguito or fly control. Training of i:s
districet and s=2ctor staff in bpasic con-rol netnhocclocy, healeh education and
safszty 15 essentizl. For OMC and tas Province as a whole, & mazcive ang
intenzive training proadran is stagested, The pariod of March-april in 1935
&cpears 2 sultavles pariod, The provincs should provide the QMC with malariz
Sat& and encouracge tnam to encgage in PCD activities on & planned basis. TIf
Possizle, OMC lanoratory facilities should pe developed, The use of available
t2chnicel assistance for anti-malaria and anti-mosquito/fly control work
including planning, opera-ions and evaluztion needs “o be encouraged. The
continued provision of materials to districts for anti-mzlaria or
anti-mosguito activities wiznout a planned program or trazined personnel is not
Cost eifective and mav iead to future technical and management problems.
Lanoare

Informazion in the Punjab Province wWas provided to the team on the
epideniolocical and entomological activities in Model Town, Lahore in
Sepcenner 1983 by the NMTC., Out of 344 slides, a total of 40 P. vivax and 10
P. falcizarum were detected. Only a low density of An. stephensi and An.
Pulcherrimus were captured in the area. None of the mosguitoes dissected were
positive for sporozoites, but two An. stephensi were found with oocysts. It

appears from case investigation that malaria transmission is occurring in
Model Town. This recent investigation points out the importance of urban
malaria control and the urgency of maintaining technical surveillance backed
by operational resources,

In summary, a start has been made on organizing and implementing an
urban malaria control program in Pakistan. There are existing offices with
fiscal and human resources engaged in this effort at some operational level.
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The concerned offices should now strengthen and expand their programs through
training, use of appropriate and cost effective technology and work against a
planned program stressing environmental measures and reducing chemical control
where possible. As a point of interest, a brief summary prepared by

r, William Chin on the risk of malaria infection in urban centers of Pakistan
is enclosed in Annex 6.9,

3.8 Ooerational Research
3.8.1 Background

th

Mach of thz hope to meet operational research need
ellneauea in the !Malaria Control II Project Paper was dep¢n
n of an operational research unit (ORU). It was planned for the
the NMTC ana by the recruitment of 23 staff menber, would
ne WHTC personnsl to undertake the dual responzibility for research

(0]
2n

O. 753
(B3

augmenc t

and training to meet MCP nezds. The ORY, after a number of delavs, was
sancctionaed by the Ministry of E2alth but the recruitmen: of personnel was no:
iniziateZ. The possible cause fo: this situation apoesars to be the GOP's
reliznce on the possipility that a field unit of the University of Marvland,
tn2 Internationzl Center for H;vlC;1 Research and Training (ICMRT) in Lanore
would f£ill interim needs until such time as the ORU becomes fully
cperational. Thus, significant funding, amounting to U.S. £3.6 million from
the U5AID Nalaria Control II Project funds, and consideratle effor:t of the
ticnnical resources available to the MCP, were provided at GOP reguest to
assist tne ICMRI. After one vza. cof operation, the technical performance of
the ICMRAT was evaluated by & tzam constizuted by the USAID. A ma jor
concliuzizn of this team was thaz 0f the ICMRT activities, nc more than on=
third was relevant to assist the MCP in resolving difficult technical
protlenms. 3Based on the results of this evaluation, the USAID decided@ to cease
its funding to tne ICHRT effective Mav 15, 1985. It was also decided by the
Ministcry ol Health, GOP that in the place of the ICMRT, a new GOP institu:tion
would be organized beginning on Mavy 16, 1985, wnich would incorporate those
former Pakistani ICMRT staff who were wiiling to transfer to GOP service.

At the initiative of the Ministry of Health, the National Institute of
Malaria Research and Training (NIMRT) was created. Because of the need to
maintain continuity of emplovment for former Pakistani ICMRT staff, the NINMRT
w“as estadlished by the Ministry of Health porior to its sanctioning by the
Ministry of Finance. Currently, the Ministry of Health is making intensive
efforts to seek sanctioning of the NIMRT by the } Ministry of Finance. The
Pr2sent plan is to organize the NIMRT as a par:t of the Ministry of Health and
not as parc of the NMTC or DOMC.

The Malaria Control II Project also contains a provision whereby the
USAID would purchase and renovate a building in Lahore which would become the
permanent facility for the NMTC and its ORU component. Such a building was
identified and negotiations to finalize the sale was nearing completion in
Fepruary 1985 when the Ministry of Health requested the USAID to explore other
options. Currently, the unsanctioned NIMRT is still based at the former ICMRT
facility and the NMTC has relocated to the same facility. The team understood
that there is a'likelihood that the Punjab provincial authorities may request
the return of this provincial property to the Punjab.
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3.8.2 Summarv of Research Projects carried out by the
National Malaria Training Center

3.8.2.1 A large scale field trial of bendiocarb,
malathion and fenitrothion w.d.p as indoor residual Spray was carried out in
Sheikhupura, in which a population of aporoximatey 40,000 living in 8,100
houses ware cuvered. The results indicated that bendiocarp compares more than
favourably with the two 0Iganopnosphorus compounds.

3.6.2.2 A trial was carried out to incriminate

insectary reared an. stephensi. 1In a few mosquitoes fed on malaria carriers,
Ssporogonic cycle was completed in 13 days for b, falcinarum in one female and
in 10/11 dav:z for P. vivax in two females.

3.3.2.3 A field trial to compare the effect of

maiathion versus fenitroctnion on malaria transmission was carried out in two
Separate districts in 1983-19384, Results showed that fenitrothion has a
longar residual effect than mazlathion especially in connection with An.
stephensi which showed some degree of resistance to malathion. Of
conziderable significance was the finding tha= 35 of 45 {763) 0f the Spraymen
wno applied fenitrothion manifested toxic symptoms as compared to 1 of 42 (23%)
of <h= spravmen who spraved malatnion.

3.8.2.4 A field tria) with 32cilluz thurinciensis H-14
(T2xnzr) was carried ou- in Lanole citv in 19g3-54, against culicine ang
dacpheline larvae, using three concentrations of the bacterium, 06.05, 0.1 ang
0.2 A’z &dose. The concentration of 0.1 mi/=2 was found approoriate to
effectivaly kill anopheline larvae ¢t weekly interval. Culex kill by all the
€254323 waz almost the same. The authors concludagd tha- if Teknar is to pa
usec in rurzl/semi-urban areas 0.1 ml/m2 could be used., However, in urban
€oniiticnz even 0.05 ml/m2 dosge will pe sufficient to kil] culicine larvae
&t wesriV intervals.,

3.8.2.5 Diffubenzuron (Dimilin), an insect growth
rajgulator was tested in Lahore against mosquitoes breeding in polluted water
and sewsa €. RXResults were not conclusive and further observations were
recommen

[STLE]

3.8.2.6 Monitoring s:udies to de:ect chloroquine
leiparum malaria and evaluations of alternative treatments for the
t strains are described under section 3.6, Parasitic Resistance.

3.9 Training

3.9.1 The National Malaria Training Center in Lahore is and
has been doing a most commendable job, Several thousand participants have
taken part in training and/or Orientation at the Center over the years,
Courses conducced followed more Or less the classical training pattern for
this type of center, and have trained competent staff and personnel for the
country's anti-malaria effort, Courses in the past have inzluded general
courses in malariology for professional and senior technical staff, and
special courses in the major desciplines of the program, as entomology,
parasitology, etc.
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In recent years, emphasis has been shifted towards malaria
training and orientation for general health services staff, and the
introduction of special subjects and new techniques in malaria, Besides
refresher courses for staff of the anti-malaria program, courses were
organized on malaria epidemiology for (Assistant) District Health Officers; on
nmalaria microscopy for general laboratory technicians; on passive case
detection for personnel of rural health institutions; on urban malaria; on

ce spraving technigues; on the safe use of insecticides; on in-vitro and
in-vivo testing for chloroquine sensitivity; etc.

During the period 1981-19&5 (up to August) the total number of
courses given is as follows:

19381 - 6 courses, with &3 successful participants
1982 - 5 courses, with 96 successful participants
1983 - 5 courses, with 658 successful participants
196+ - 11 courses, with 227 successful participants
1985 -~ 7 courses, with 177 successful participants

Courses are being assessed through pre- and bost-course tests, showing not
only the progress of participants, but reflecting at the same time the auality
of the teaching (sze2 Ann2x 6.10).

3.9.2 Th2 present s:taff conprises three competent
professionzls, and aoout 25 supporting angd ancillary personnel. Despite
limitations c¢f time and s:=aff, the NNTZ has been able to carry out a number of¢
gpplied field research activities during this pveriod, including:

- Field tests for determining the sensitivicy of P.
falcinparum to chloroguine in-vivo and in-vicro, in
varicus localities,

- Field trials with various larvicides, including
temephos, chlorphynifos, pirimiphos, Bacillus
thuringiensis, diflubenzuron (a chitin synthesis
inhibitor) and methoprene.

- Malaria survey in northern areas.

- Trial with malathion and fenitrothion.

- Large scale field trial with bendiocarb, malathion and

fenitrothion.

In view of technical and operational difficulties facing the
anti-malaria program at this very moment, in particular in relation to
resistance of vectors to malathion, resistance of Pp. falciparum to 4-
amino-quinolines, and the need for re-adjustments in the organization of
espacially the surveillance operations under the integrated set-up, there is
an urgent need for a whole series of applied field research studies. These
studies could most conveniently be carried out under the auspices and/or in
cooperation with the staff of the NMTC through the creation of an operational
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research unit, to be added to the present Training Center. Such an addition
would require some additional professional and supporting staff. The temporay
physicel facilities of the NMTC, adequate for the present limited activities,
would need an expansion as well., More important is its nend to relocate to
adequate permanent facilities,

3.9.3 From discussions and a review of data available at the
pProvinces, the team feels that training does not receive the attention i+
deserves, It is suggested that each plan of action include a realistic and
detailed plan for training including training and retraining to be conducted
within the province for lower echelons of workers, like malaria suvervisors
and sprav sguads, as well as training that would need to be undertaken at the

It 1is essential tha: for all training activi:ies tne necessary
ary provisions for travel as well as for board andg lodging of trainees
2 when indicated. DOMC may consider a short-term consultant on training
viewing in depth the provincial plans, personnel needs and facilities
aining. In the meantime, each province should assign a senior officer
ne tashk of specifically looking into training needs ang daevelop in

ion witn other provincial officers a schedule for implementing the
a2

nced by provinces in sending
at least in part if in the
itory facilisy would be included.

The budgetary difficule
to NMTC courses could b
=
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3.9.4 It is only a few decades ago tnat there appeared to be a
considerable nunmber of expert malariologiscs ch;oughout the world who could
fill the key positions in their national anti-malaria procgrams. Today, one is
faced with a glepal shortage of cualified ani experienced malariologists; the
situation in Pakistan i3 no exception,

Identifyving some promi ing medical officers/science graduates,
who could, after appropriate training andg exposure here and abroad, take up
malariology and make it their career, deserves highest priority,

S
n

3.10 Integration of the Malaria Control Program into the Primary
Health Care Svstem

The delivery of health services and tne implementation of the
malaria control program (MCP) are responsibilities of the provincial
government. The MCP is now under varjous stages of integration with the
general health services, The present status is as follows:

3.10.1 Province of Sind

In oind, the MCP has been integrated with the general
healtn services since 1974 but only at the district/zonal level where the
20nal MCP has been brougnt under administrative control of the District Health
Officer (DHO) who acts as zonal malaria control officer with all
administrative and financial povwer for salary sanctions, distribution angd
disbursement of operational funds allocated by the provincial mialaria office.
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At the top level, MCP still maintains the office of
Provincial Chief (MCP), independent of the office of the Director Health
Services which is responsible for general health services operations in the
province. Both offices, although independent are under the administrative,
supervisory and policy control of the Office of the Secretary of Health,
Provincial Government,

The offic2 of Provincial Chief (MCP) is responsible for
preparing and obtaining sanctions of the provincial budget for MCP operations
excluding the salaries of district malaria control staff which are budgeted,
drawn ané disbursed by DHOs. This office also assists the DEOs in preparing
district/zonal malaria control operational plans in the distribution of

i funds to the district offices for MCOP operations in accordance wish
ments of respective districts as per its MZP orerational plans duly
the provincial MCP office. This office is also responsible for
ar2 consolidation of insecticides left surplus in one locality/
Or to another. Other commocities like spray eguipment,
93, research eguipmant and venhicles purchased or providec bv
r 1
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7 of Health and donor agencies are also distributed to the

3 by the provincial MIP office. This office also provides
erational guidelines to the distric:t health offices in
control activities. Thus the provincial MCP exercices
monitoring of malaria control activities in the district
© not have adminiztrative control of the DHOS who are
erable only to the Provincial Director of Hezltn Se
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Therefore, 1n tne present get ur of integration of the
health services in Sind, the Provincial Chief of the NP
ol put almost no acdministrative control, to ensure
ectiveness, in the implemantation of the MCP 'n
This dual control for administration and functioning of the
twe different supervisory agencies {(Crief, Provincial MCP
tor Health Services) presents uncertainty in achieving
desired resultz and affects satisfactory operational implementatinn
tivities in the districts/zones.
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ecommended that to achieve the desires

It is therefore
' the provincial MCP office be
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5 tne Directorate of Ha2al
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SIND MALARIA CONTROL PROGRAM

Present Status -~ (partially integrated)

|Provincial Secretarv of Health - Prov

incial Government |

[Director Hezl:ih Services] |Provincial Chief |
i |IMalaria Control Program |
’ | {P/C MCP) I
]
IDistrict Heaizh Officer | |
| {DH2) | |
j !
| |
| ‘ !
] {
| | | |
Z?I, Sanitazioan! iZ=zlcth | |Stores ' IMalaria Control
and Vaccination' |Services] tang o-heri | (MC2) Program
stafl | 15=z:ff | 1S«aff | IS=aff
LEGZiD: (indicate) = Adminis:tra-ive angd
’ Functional Control
====---- (indicate) = Functional Control
only
e -~
-
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3.10.2 Province of Baluchistan

In Baluchistan, tne MCP was a vertical program till June
30, 1985 when it was integrated with the General Health Services both at
provincial as well as at district/zone level. Rather, the zones of the
malaria control program which were-formerly only two have now been made
saventeen i.e. the same numder a:z there are districts in thne province. The
orovincial chief of the malaria control program has been designated as the
Deputy Director, Health Services (Malaria) at the provincial headquarters ané

the Divisional Deputy Director, Health Services has been made responsible for
administrative and functional control of MCP staff distributed in the
seventeen districts/zones and placed under the administrative control of the
District Health Officer (DHD). 1In this way MCP activities have been
integrated functionzlly and adninistratively with thne generzl health services
and have peen placed under adninistrative and functional concrol! of the
Diractor Hezlth Services who exercises that control through his Deputy
Director Health (Malaria) who was formerlvy the Provincial Chief, Provincial
Mzlaria Control Program. The program has thus mzintained its previous
o3tential of effective MNCP activities at the same tine increasing the number
of administrators and functional superviscrs.
BALUCHISTAN MALARIA CONTROL PROGEAM
Present Set up - (fcllv integrazed)
[Provincial Sacretarwv of Health|
|Diractor E2alth Services!
|Deputy Director|
|Health Services|
IMalaria Control]|
IDivisional | IDivisional | IDivisional | IDivisional |

IDepuzy Director| |Deputy Director| |Deputy Director| |Deputy Director|
|Health Services| |Health Services| |Health Services| |Health Services |

’ —
IDHO| IDHO| [DHO| |DHO|
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3.10.3 North-West Frontier Province

The MCP in this province has been integrated with the
eneral health services since July 1, 1985, in a way similar to the
integration in Bzluchistan.

The rezuired reorganizarion is underway, bu: still very
mUTh at a stzage of transition éuring which several difficulties related to the
integration process naed YEt to be resolved, Presept plan proposes the
abolition of the post of malaria superintendent by redesigrating such
personnel as administrative officers. The previous post of malaria
superintendent woulé be filleg DY nawly recruited medical graduates as CpC
officers.

Of utmost importance is training of staff who will
assime new responsipilities in the implementation of the MCP, Under the
integratrag Set-uUDp this task at the discrict level will be in the hands of{ CDC
offiicers wsho freccently have hid no trzining in malariology. This training is
presently being planned. Trye integration of various anti-malaria activities,
in particular PCD, will hopefully follow thereafter, after proper orientation
ans training of staff ans bersonnel involved in this activity.

4 problem peculiar to this province is that in
tne cld malaria zones into health districts and agencies, the

dtter categsory will b2 withous any malaria staff, Each of the seven agencies
08 tie province would Teguire at least two malaria officers and a laboratory
for keeping the curren- MCZP operations going in these areas.

3.10.4 2rovince of Punjab

The MCP was provincizalized and integrated with the
n Services, along with other vertjcal programs on July 1, 1977,
interest to put on recorg that the integration was, during
s s by and large an administrative,integ:ation only, whereas genuine
fanctional integration of malaria field accivities isg rather a very recent
development, and even to date in some respects not vet fully operational,

[al

Great efforts have been made to attain functional

intecration through broper direction and intensive training of staff and
parsonnel of the general health §érvices in relevant fields of malariolcgy.

In retrospect it would appear that beside the Director
Of Health Services, Dis:rice Health Officers have played a deciding role in
getting functional integration off the ground. This province has thereby
shown that it can be done in Pakistan,

3.10.5 Since the title of this section refers to the Primary
Health Care system, it may be appropriate to point out that one is still
referring to thne integration into the basic rural health services, angd not to
the preseat concept of Primary Health Care (PHC) which should bring health for
all, down vo the village level., The most peripheral unit of the rural health
services in Pakistan is the Basic Health Unit covering on the average a
population of 15,000, Through its mobile component, this unit may bring
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health to the village level, but then only intermittently. For the treatment
of an acute disease lile malaria, the ultimate solution would require a static
health facility at village level, which could provide adequate treatment.

In this connection, the presen: efforts being made
towards the deveslopment of true PHC at the village level through voluntary
village hez2lth workers should be noted. A- this stage, these volunteers are
found in only a very limi:2& number of villages, ancé their tasks nhave remained
so far _estricted to providing advice and educa-ion in so far as malaria is

ed to acceptance of indoor spraving ang reporting of fever,
target of the program is to provide on2 male ané one female
o r to every 1000 inhabitants. Apart from supervision provided
progranm itself, it is envisaged that mobile teams should provide
stimulation to these volunteers, Altnough currently still in a

rudimentary stag. of development, it is felt that tnis program, wnich is
feceiving substantial external support would be an important extension of the
Sasic health services, which in relatior to the MCP woul3d gain in importance,
once som2 minor additions like the collection of blood smears and the

ation of anti-malarials would be inclided in their routine tasks,
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3.11 iealth Education

Ho one can deny the role of health education in increasing the
tability of insecticide spray by the hom2owners in the rural areas.,

accep i
Tnerz are many excuses forwarded by the inhabitants of the villages in their
€ffort not to nave their house spraved or to avoid having to prepare the house
for spray. If it were not for the h2alth educacion campaign provided by cthe
malaria/CbC supervisor or his inspector/assistant malaria superintendent,
thare could not be satizfactory achievemen:t of the target ¢f house actually
spraved viz-a-viz houses planned for sprav. Each malaria/CDC supervisor in
2azh of four provinces of Pakistan has veen carrying out this activity in his
own czpacity. In order to support this effort during the 1984 and 1985 spray
operations, DOMC with the financial assistance of USAID, organized and
presenced a health education campaign through Radio Pakistan in all regional
lanauages andé dialects spoken and understood in various parts of Pakistan,
Field visits of federal, provincial and USAID officials confirmed the improved
response of the public to the spray operations program. This improvement was
madz a5 a result of this health education campaign carried out tnrough radio
and other media technigues to support swpray operations. The slogans of the
raiio neal-h education campaign were prepared jointly by Health Education
Officers of all the provinces who met in the DOMC prior to the 1984 and 1955
$zray operations. 1In addicion, to increase public knowledge of spray
Operations and surveillance, 1,625,000 (17" x 25") color posters were printed
oY DOMC, with the financial assistance of USAID, and distributed to Provincial
MCP. The provincial offices had the posters displayed in their localities
under spray operations and in other suitable places. It can be judged that

AT

this program has improved the awareness of the public regarding spray
operations and case detection as well as the treatmen: of malaria.

Th2 individual provincial activities in health education are as follows:
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Punijab:

This province has sufficient staff, equipment, mobile units,
transport and budget at provincial as well as divisional level to design,
prepare and institute nealth education campaigns on mass scale as well as a-
local levsl for thneir periodic fairs ang comminity gatherings. 1In addition to
the radio time purchased by DOMC and USAID during spray ooerations, this
provincs pirchasad tinme on the radio as well as on TV from its own budget
(proadcasting and telecasting) for a health educa-ion campaign for malaria
control. The overzll provincial activity for health education for malaria
control is considered satisfactory.

w

Lh.W,F,D:

This province nhas a health educa-ion officer, health education
venicle and support staff, The evaluation report provided to the team
indicated presenzations oy health education officer of film on nalaria control
that have peen presented in schools and union councils as wall as public
discuszions on spraving and sdrveillance, No other health educa+tion
activitiss through use of media etc., ar=2 evident in the report, Budget
Status of health educazion activities in the province was not clear in the
presentation.  However, the healsh edication canmpaigns launched by DOMC
through radic in *regional lanzuaces and local dialects to Supporet soray
coerations, Zid have a positive effect and dig increas2 ths avarsness of the
015112 on naw to avoid toxlcity of insecticide. The health education effort
W3S S00Wn to Inprove the accepzasilicy of spray operations by the
nouzenolisars.,  Tne display of posters providad by DOMC also assiczed the
province in its anti-malaria efforcts.

Sirnd:

Tris province has one health education officer and a health
ducation van witn eguipnment and display unit. The health education officer
has been carrying out activities to increase awareness of the general public
to malaria, ways to prevent the infection, encouraging the use of the nearest
health post or malaria Supervisor to obtain blood examinations in case of
Local fairs and other congregations of people are used to promote
vincial healtn education acstivities. The provincizl chief has exoressed

on in regards to amoun: of health education activities of the
o} ring the avzilanle budget.
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The health education campaign launched in 1984-85 to support
Spray operations has had an appreciable effect and a number of letters to
editor appearing in local newspapers indicated an increase in public awareness
on the importance of spray operations.

Baluchistan:

The team was impressed with the activities of provincial health
education cfficer and the successful inputs into provincial training througn
his leadership. Although no other supporting staff such as projectionist,
clerks and assistants are available to the health educa“*~r, it appeared that
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provincial health educaticnist was Capable of preparing training schedules andg

implementing them if the reguired support is provided by the Department.

With

the newly approved divisional basis for cperating the provincial malaria
effort, it appears that the time is appropriate for applying basic information
on malaria control to the Health Department and malaria control staff.
Training of tne civisional groups on mzlaria could be dona at short in-service

vy
-

courses combined wit

Cn orovincial basis, hzalth educa=ion activities

D training on other diseases or public heal:zn activities.

have been carried out chrough

eszablisnmenz/erecting of hezlth and malaria stalls ax public fairs and
congregations at rural sites. Tnese s:talis display charcts and posters and
provida healch information to the public attending these gatherings. The
fealth education van provided to the health educa-ion officer is used for
carrying oot hezlth education activities in rural arszs. Tnese activities
rzve inctreased the puslic acceptance of insecticide spray in their houses
éuring spray operations. Provincial efforts have been supported by a health
edacation campaign launched through radio broadcasts during the 1984 and 1925
spray ocerations,

Overall, tne nezl:n education activities in the country are
considered marcinally satizfactory, Many activities need to be imsroves and
eipandszd espscially in regards to surveillance., The evaluation team
appreciates malzria conzrol proaranm'e fuszure rlans to continue a nealth
ec.ization campaign tnrousgh raiic, TV angd newspaoers for improved surveillance
ani Soray operations,

2.1z tvzluation of Achievenments Against Planned Program
Taraets for the 1932-I4 Period
3.12.1 Direczorats of Malaria Control
Tne overall objectives of the GOP Malaria Con-roi
Program as stated in che PC-1 documant undar review and consideration by the
Govzrament for the 1982/33 ~ 1936/87 period are stated as follows:
General Opiectives Accomplishments in the 1982/83 -
1933/84 period
A 70 Keep malariz at iss A.l NMalaria is on the increase:
oresent low level in 1982 - 55,360 reported cases
both rural and urban 1983 - 51,596 reported cases
areas of Pakistan. 1384 - 73,996 reported cases
h.2 The P, falcivarum per cent is
rising:
1981 - 13,32% 19383 - 30.42%
1982 ~ 17.47% 1984 - 33,39%
B. To delineate more pre- B.1 Available data indicates that

cisely areas with high,
moderate, low and no
malaria transmission.

while GR is updated, the epi-
demiological stratification
requires more precise delineation,
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Accomplished. The NIMRT, however,
remains separate from the DOMC as a
special department of the Ministry
of Health, Social Welfare and
Special Education.

The process of integration has
actively been implemented in all
four provinces, bu:t full integra-
tion may no: be achieved by 1957,

Long term and adequately supported
control efforts will be required
for many vears.

of Pakistan/DOMC has quantified the

The population-at-risk of malaria

is given at 62,133,283, API of

0.5 for this population would allow
500 cases per million or 31,000 caseg/

population at risk. The reported
case rate in 1984 was 73,996,

Total Total p.f. t of
Year cases cases p.f.
1981 37,923 5,053 13.3
1982 56,360 9,845 17.4
1983 51,596 15,695 30.4
1984 73,996 24,705 33.3
The available data indicate more
than 10% p.f, in all cases.

Province-wise ACD and PCD slicdes
by year were provided as follows:

No. of ACD No. of PCD Approx.
Year Slides Slides %
1981 2,413,989 245,372 ( 9,2)
1982 2,555,122 341,219 (11.8)
1983 1,969,683 347,050 (15.0)
1984 2,747,350 373,988 (12,0)

The presented data indicate that the
25% rate has not yet been achieved as
these two sources (ACD, PCD) are the
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major slide collection areas.
are other slides sources, but
contribution would not change

There
their
the

general picture. Many of the PCD
slides are collected by malaria control
personnal and not by PCD staff at
institutions. Punjab provincs has had
& beginning success in having “rue PCD
slide cocllection,

D, The indoor residual spray- D.1 The number of houses in the 1934 GR
ing of houses shoulcd no: is given as 12,073,219, The number
exzeed 25% of all existing of nouses spraved in the 1933
nouses, spraving report is given as 2,241,147

totally soraved and 293,411 nouses
partially sprayed or 2,524,558 houses.
This represent apvroximately 213 of the
existing houses.

z. Trne establishment cf a £.1 A Mzlaria Instizute for Research
functional Malzaria and Training hizs been established
Institute for Reszarch by tha MOH.
aaé Training,

3.12.2 meZeD. Protect - Malaria Control II - §3931-0472

Tnils project is decsigned to assist the Covernmen: of
Pziistan implenent its malaria concrol orogram (MCP) unier an approvad PC-1 in
the 1#3I-1%67 period, Tne previous A.I.D. assisted nalaria project, wnich
endsd in 1360 was successful in achieving an annuzal parasite incidence (API)
oI .3 cazes per thousand or 500 casa:s per one million population., The
deiariz Control II Project is designec to build upon :ne previous project and
1 <

co furtner reduce the incidence of malaria,
conplished py: (1) expanding and increasing the capacity of the federal,
vincial and municipal nealth services to effectively control malaria; anc,
ssisting the MCP move from a vertically orcanized program emphasizing
coverade house szraving and active case detection surveillance methods
integrated program urilizing a selective mix of vector control measures
e active and passive case detection and treatment

T —~ 'y
LSIRR
[y VI o

r balance patween

The Malaria Control 1I Project consists of four
components - (1) Program Management: technical assistance to strengthen the
MCP in evaluation, managemen:, epidemiology, surveillance, urban malaria
control and the safe handling of insecticide; (2) Training: to improve the
National Malaria Training Center, support for a new facility, short term
fellowship, in-service training for malaria and public health personnel; (3)
Basic and Operational Research: technical assistance, supplies and eguipment,
budget to support field studies; and, (4) Commoditv Support: insecticides,
urban malaria control vehicles, ultra-low volume {(ULV) spraying machines, and
other necessary commodities.




The A.I.D. Pro
which should be achieved to meet the
follows:

Project Qutouts

A, Annual house-spraying pro-
grams are targeted specifi-
cally to modesrate or hignly
endemic areas based on
refined epidemiological
analysis.

ané mid-level health

n trained in malaria

rol undertake surveillance
regular part of their

e5, including taking blood
rs, administering appro-
te drug treatment, and

or

N
and are

Appropriate and effective
biological control methods
nave bzen identified from
field trials ané are
implemanted.

(O]

. & new facility for the NMT
which is fully equipped and
adequately staffed is
estakblished.

13

. WNTC's research and training
programs meet the priority
needs of the GOP's Malaria
Control Program.

Urban malaria control pro-
grams are operating at an
expanded level and have
reliable and accurate
epidemiological reporting
systems for programing and
policy decision-making.
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ject Paper developed a series of outputs

project purposes.

These outputs are as

Project Accomplishments 1982/84

All

B.l

C'l

E.1

G'l

Procedure being followad,

Training has been provided to
staff and epidemiclogical
analysis being done, but much
nore effort is required.

Standard criteria is
developed. Entomology is
wear., Epidemiological da:a
Questionanle in many cases.

None to date.

Under process. Good progress.

Under process and developing
well.

Limited progress and training
and supplies have been

provided. Much more effort
required. Workshops held in
September, 1984 for 13 major
urban malaria control operations.



He

8.

Health education activities H.1 Efforts being made but results
have expanded and achieved indicate more inputs required.
positive results in obtain- Malaria control staff need health
ing social acceptance of education training at all levels.
house spraying and
suirveillance activities,
An extended plan of I.1 Extended planOps (PC-1)
operation for malaria prepared but not aprroved as
control covering a pariod 10/85,
of at least tnree years
following the completion of
the A.I.D. project (Sa»t,30,
1937) is preparsd and adopted
by the GO2.
Participation of females, as J.1 Not evident in datz or
both recirients ané providers program,
f malaria control sarvices,
has increased in surveillance
activitiesz,
IThe project also quantified specific outouz indicators
¥ear. These indicators arne provided below for 19382 and 1934:
Iniicazor Year iccomplishments todate
1953 1934 1953 19¢4
Scrav Coerations A.1
Spray operations shocld 8903 3¢ t82% 9213
cover at l2ast 8ui of
the planned numbar of
houses to b2 spraved
each year and should
reach 95% by 1987.
Surveillance
i. Passive Case 8% 10% B.l 163+ 13%+
Detection (PCD) - -
PCD blood slice
collection should
reacn 25% of the
total number of
slides collected,
ii. Active Case 28 25 B.2 Average time except in
Detection (ACD) days days Baluchistan appears to meet

The average time
lag from ACD slide
collection to
treatment of a
positive case
should be 14 days
or less.

standard according to prov-
incial officers but there
~a[e eXxceptions. More
& specific data required for
" evaluation.



iii, Laboratory B.3 All laboratories are below
Services error rate. Many errors
The error rate in 10% 7% reported from hospital
laboratory exami- laboratories serving Afghan
nation should not refugees in Baluchistan area
exceed l%. which could be corrected by

in-service training.

C. Transport
Tne percentage of the 10% 10% C.l ~ 1934
total vehicular fleet 3. Baluchistan reported 35
(excluding condemned, vehicles of which 16 were
nonrepairable vehicles) off-road for major repairs.
wnich is off-the-road D, Sind reported 80 total
at any point in time vehicles with 21 off-road.
should no: exceed 10%. c. NWFP/Punjab not provided,
but in 1985 vehicles were
merged with GHS in NWFP,.
d. General evaluation is tha“
more than 10% are off-roa?d,
D. Staff vacancies in the 5% 5% D.1 ACceptable. Difficulties
zotal authorized with temporary spray
recgular budget st-aff parsonnel due to low daily
sn0uld not exceed 5%, : wajge rate,
2. Plannina )
i. Annual Plan of E.1 Included with PC-1,
action prepares. 1 1
ii. Annual plan for . E«2 HNot given in detail.
insacticide safeczy
outlining trainins
and safety measures
to be taken is
prepared, 1 1
F. Evaluation F.l 1983 done in part I, part II.
Aannual program-wide 1 1 1984 not done. 1985 done.

evaluation is conduc~
ted with GOP/A.1.D./
W.H.0. participation,

The summary evaluation of the achievements of the
program over the 19382-84 period indicates generally satisfactory progress in
many areas. Tne lack of an approved PC~1, technical gaps in entomology and
epidemiology, insufficient attention to safety measures in the spray progranm
and the need for training of staff in the basics of malaria control including
uroan malaria control are all areas of concern. The rise of P, falciparum
malaria indicates increasing transmission due to inadequate or insufficient
control. The report offers recommendations and guidelines for correction of

these areas in Section IV.
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Iv. RECOMMENDATIONS AND GUIDELINES FOR FURTHER IMPROVEMENT OF THE PROGRAM

4.1 Eoidemioloagy
4.1.1 Reporting of Cases of Malaria
The reporting of the number of malaria cases dotected in
the districi/province/country through “he variouz mechanisns {ACD, PCD, MBS
etc) would be considerably more meaningful if they are recorded for spraved
and unspraved localities separately. AS the malaria y2ar in Pakistan starts
around July 1, cases found during the first half of the vear are largely if
not e2xclusively due to the transmission which occurred in the previous year,
and snould tharefore be liztesd as occurzring in sprayed or unspraved areas,
d2pendent on wasther the locality was spraved or unsprayed during the
precezcing vear,
5.1.2 Active Case Detection (ACD)
The team endorses tne plans of the D33, Punijab to form
mocile health teans consissing of the ACD worker, the EPI worker and a
sanitary inspector which will provide limited treatment for common ailmen<s as
well as praventive services, Such an arrandsnent would add to the prestigs of
the ACD workar, would render nouse visits more productive and permit closer
Sagervision., & sinilar re-organization deserves consideration in othar
EIZVInIes now tnat integration of healtn services has bacome country-wida,
24143 Fzgsive Case Detection (PCD)
R2Zent experience hasz shown that effective functional
integration of PCD 1g larzely a matter of wriefing, orientation and training
¢l all officers concearned on tne purposes and tecnni igues of this vzluadle tool.

Orientacion and training exercises for DEO's and ADHO'S
officers-in-charge of nealth institutions and techulcians who will be involve
t ctual collection of bloodsmears have been initiated by the NMTC, I+
Gly recommended that this activity be vigorously pursued, and tnat
al health authorities utilise the opportunity for the training offered,

<

(YH

4.1.4 Zvzluation of Indoor Soraving Operations

In view of the many uncertainties of the case detection
inery in most areas, some doubts regarding the consequences of reduced
itivity of vectors to the insecticide in use, and the duration of the
:'ve residual lifs of the insecticide, it is suggested that serial

ite surveys in a number of selected, fixed indicator villages be
cted to monitor the malaria prevalence in a sample of the pooulation,

Taking the epidemiology and the objectives of the
evaluation into account, tne first "pre-spray" survey should be conducted two
<2exs after the commencemen:z of indoor spraving, and subsequent surveys after
two months, three montns and ideally again after four months. (See also 4.3.4
recommendation under Entomology.)
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4,2 Laboratory Services

4,2.1 Decentralization of Laboratory Services

The team supports the de centralization of the laboratory

services, but this should ba accomplished tnrough (re-) training of existing
general laboratory technicians/assistants bosted at hospitals and health
c:nters in malaria microscooy and not through thea reassianment of malaria
microscopists to peripheral institutions. Tna malaria microscopists should ba
kest at the provincizl and district levels, or other st:ategic locations where
their expertise can be u=ilized for re-checking of bloodsmear S, stinla-ion
and on the jo

ing of laboratory technicians in malaria microscopy
©las bloodsnmears to avois packlogs, anéd for special survnvc and

ion where up-to-3ate ent omological

e guidanc2 of spraving operations and
calse of the naed to detect, verify andg
n time and space, the team recommends:

information is urge
£vaiuzzion of i- s inp
Tonitor inssced e

443,11 T2 evpadite filling the vacan: bosts of assistant
d c: ; o 1

£ thossz who did not attend the entono

annua‘l” a m;e:i dquarters

rried out dJ:in. tne previous year, constrainss,

4.3.3 <2 prepare, shortly after finalization of the spraving
£Iocram and in consultation with the maiaria superintendent/CDC officer
annual datailed entomolo o5ical work plan with the participation of the
z£313%anc entonologists and the entonologist in each province

4.3.4 Tc determine the impact of insecticide spraving .n index
vili3g2s which are to pe selacteq annually from within the areas planned for
spra,lnu and from areas wnich will pe lef- unsprayed as control. Parallel
ew:owologlc=l observations consistino of indoor resting collections, human
£21t collections incoors and outdoors and parous rate are to be carried out
once before spravinz, 15,30 and 60 days after spraying,

4.3.5 To obtain the approval and support of the Provincial
Chief Medical Officers and District Health Officers to the entomological work
bPlan in order to provide the transport, funds for petrol and travel allowance
required for implementation of the work plan.

4.4 Insecticide Resistance

4.4.1 Enhancement of Resis*tance Surveillance Activities

The results of susceptibility tests should be monitored
closely in all provinces so that deficiencies may be corrected within the
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4.10 Integration and Community Involvement

4.10,1 The creation of Community Health Workers (CHW) under the
PHC program is a valuable extension of the rural health services down to the
village level. Until this system of CHW becomes fully functional a program of
using properly trained and supervised village volunteers specifically for
malaria case detection and administration of presumptive treatment should be
czvelonad,
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ANNEX 6.1

SCHEDULE OF TRAVEL OF EXTERNAL REVIEW TEAM - 1985

04-10-1985 anj Arrival of Team members

05-10-1335

13-10-35 :o
20-10~1985

Briefing at USAID, W.H.O. and
Directorate of Malaria Control

TZAM - A
07-10-1935 Dep. Islamzdad - (BY ROAD)
Arr. Peshawar
Ng~-10-1935 to Stav in NWFP Evaluation of the Program
10-1C-153% 08-10-1985 - Kohat District
09-10-1955 - Banru Dis:rict
10-10-~19353 Dep. Peshawar - (BY ROAD/AIR)
Arr. Lahore
11-210-2935 «o Stay in Punjab Province Evaluation of the Program
15-10-195% Lanore Municipal Corporation
tjranwala District
Kasur znd Lahore Districes
15151335 Dep. Lahore - (8¥ AIR)
Arr. Islamanai
TIAM - 5
CY¥=10-1855 Dep. Islamabad at 10,05 AM BY AIR
Arr. Karachi at 12.00 PM (PK-301)
06-15-1935 to Stay in Sind Evaluation of the Program
10-10-1935 Thatta District
KMC
11-10-193% Dep. Karachi at 0915 AM BY AIR
Arr. Quetta at 10.40 AM (PE-320)
12-10-1985 to Stay in Baluchistan Evaluation of the Program
14-10-1933 Dep. Quezta at 10.40 A.M. BY AIR
15-10-1935 Arr. Islamabad at 12,45 PM (PK~324)
16-10~1985 to
13-10-1935 Report Writing

Workshop to exchange the views between Malaria Control
Personnal Pakistan and External Review Team regarding
Malaria situation in country,



21-10-1985
23-10-1985
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ANNEY 6,2

List of Contacts made by the Evaluation Teanm during the field
Visits from October 7-15, 1985

OFfFICE OF PROVINCIAL CHIEF, MCP, NWFP
(Octooer 7, 1985)

1. Dr. Mohammad Igbal, Assistan: Director, Malaria
2. Mr. Fazal-e-Razaqg, Entomologist

2. Mr. Snoukat Pervez, Assistan: Entomologist

4. Mr. Aziz Khan, Senior Malaria Superintendent

5. Mr. Murtaza Knan, Malaria Superintendent

6. Mr. Hashim Khan, Malaria Superintendent

7. Mr. Snoukat Bacha, Sanitarian, Urban Malaria Cell
g, Mr. K. A, Nasir, Assistant Entomologist, Urban Malaria Cell,
DISTRICT HEAaLmu OFFICE, KOHAT

(Oz=coer &, 1333)

1. Jr. Addul Razzague, Medical Qfficer

2. MI. Monammad Hasham, Malaria Supervisor

I, Mr. Taj Gul, Malaria Supervisor

1, Yoo Monanmmad Bashir, Malaria Supervisor

JISTRITT HzaLTy QEF2ITD, 8anns

(Octocer &, 1uis,

i, Moo Mirzali Khan, Asst. Medical Suoerintenden:
Z. . Baknnmal, Malaria Supervisor

NTODA Y s -
.._.D...b.,'.\.-a-... o

~#L75 SERVICES, PUNJAS, LAEORS
)

1. Dr. ziahi Bukhsh Somroo, Director Healtnh, Punjab

2, Dr., Mohammad Khurzshig Anwar, Deputy Director, cpC

3. Dr. S. M. Nasir, Assistant: Director, cpC (Malaria)

4, Mr. Ismat Ullah Chaudhry, W.H.0., Tech, Assistant (EPI)
5. Mr. Sana A. K. Mahmood, CDC Officer

5. Moo M. ., Ashraf, CuC Officer

7. Mr. Matin-ul-Haque Knan, CDC Officer

. MI. Mohammac Afzal, Supply Officer

. Z. Mohamnaéd Ihsan Sheikh, Supply Officer (AUTO)
J. Yrs. Tayyaba Nasreen, Parasicologist

1. Mr. Javed Igbal Malik, 4/Entomologist

MUNICIPAL CORPORATION, LAHORE
(October 12, 1985)

Dr. Asad-ur-Rehman, Epidemic Control officer
Syed Snaukat aAli Shah, Chief Cfficer

Dr. Mohammad Hanif, Chief Medical Officer
Dr. Asad-ur-rehman, Epidemic Control Officer

LS VST N Iy S
.



DISTRICT HEALTH OFFICE, GUJRANWALA
(October 13, 1985)

Dr. Aftab Ahmad, Assistant Director, Gujranwala Division
Mr. Habib Ahmad Mirza, Divisional CDC Officer

Dr. Andul Rashid Khan, District Health Officer

Mr. Mohammad Saleem, A/Entomologist

¥r. Mohammad Ashraf, CDC Officer

Ut . o N
-

DISTRICT HEALTH QFFICE, KASUR
{October 14, 1955)

1. Dr. Mohammad Rafig, Dis:zrict Health Officer

. ¥r. Zafar Anmad, Divisional CDC Officer

3. Mr. Iftiknar Hussain Shah, h/Entomologist

S T. Musntag Rhnad, Administrative Officer

PCD PCST, LULIANI C-1 - (®URAL HZALTH CENTER)

(October 14, 1935)

1. Dr, Zafar Ullah Sial, Medical Officer

z Mo, Rana Manzoor Anmad, Laboratory Technician

3. Mr. Mahmood Ahmad, Rural Haalth Tna egtor

%, Dr. rqg 2es Anjam, Student of Research, M.Phil (Hookworms)

SSTRICT HEIALTH QFFICE, LAHORE
19

(cctcoe. 1z,

1. Dr. Sher Mohammad Sadozai, Deputy Director, Lahore Division
<. Dr. aAbdul Ghafoor 2nmed, District Health Officer

z. ¥r. Sardar Anhmad Sh2ikn, A/Entomologist

4, Mr. Insan-ul-Hag Sheikh, CDC Offjicer

5. Dr. Fakhar-ul-Islam, A.D.H.O.

5, Mr, Abid Ali Zaidi, Admn. Officer

SAHORE DISTRICT ~ LOCALITY KEET b-2-01

i, ¥r. Jan Mohammad, CDC Supervisor

2CD POST - KANA NAU a-16-01 - FRP 41

1. Dr. Shabir Ahmed, Medical Officer

NATIOUAL MALARIA TRAINING CENTZR, LAHCRE

1. Dr. Imtiaz Hussain Shah, Senior Scientific Off.cer (Malariologist)
2, Mr. < .. Pervez, A/Entomologist
3. Rai Musi-ag Ahmad, Senior Scientific Officer (Operation)

DISTRICT HEALTH OFFICE, GUJRANWALA
{October 13, 1985%5)

1. Dr. Aftab Ahmad, Assistant Director, Gujranwala Division
2. Mr. Habib Ahmad Mirza, Divisional CDC Officer

bz./
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ANNEX 6.4

MALGKIA BCLIVINTES FROI 1981 10 1985

Total

Yuur Provipes Slides 4vo, v 13 MoOM{x  SPRy B,
Punjab 1674102 17167 14863 2546 - 42 1,02 15,67

1 sing D959 5052 3506 15067 - 41 0,99 31.41

o nu.r. 760039 15238 14323 936 - 26 1.93 6.4

f faluohlutan 54736 406 2l 1y 3 11 0,85 49,4

PRKISIAN 3018468 37925 32988 5053 2 120 1.25 13,32

:l.l:l.ﬂ::vl:-nnnnn::-:::nnn-u.:unnz:::n:‘.:n:nuna--:-::nm.nnnnnaan-nn-:.n-m

) Punjub 1776737 24385 18164 62 9 P 71 1.37 25,79
Sind 520918 6991 4604 2389 - 42 1.33 34,37
TRV 108502 1704 22538 820 - 38 2,60 43,12
8 luchista 690510 25320 1380 347 - 25 1,56 1.49
2
PAlISdi 3305007 56360 46686 9m45 3 174 170 17.47
, P 140460 29618 19773 9927 4 86 2.00 13.52
C Sina HOT3 12465 8279 4154 - 68 2.79 33,33
7 How, o, 511995 8155 7219 957 - 21 1,33 11.74
: Baluchisian 49566 1556 748 658 - 48 275 4g.45
Paidsmn 2587920 51596 55119 15696 4 223 1.99 30.42
Punjab 2084222 53823 34275 19648 - 100 2458 36.50
1 g .
Sind 439706 9534 59906 3611 - 13 216  37.87
J HNLF, 668892 ' 9764 8748 1083 - 67 1.46 11,09
®  Buluchistan 63033 875 530 366 - 11 "1.38  41.83
4 .
PaiZsTaN 3255853 73996 49539 24708 - 251 2027 35-39
Pun jab 996454 15417 11053 4407 1 44 1.55 28.59
Sind 229125 3710 2127 1609 - 26 1,62 43.37
2 NJLF. 234842 2005 2663 149 - 7 1.9 5.3
§Baluchistan 3486 34 15 20 = 1 0.97 58.8
5’
FAKISTAN 1463907 21966 15858 6185 1 78 1.50 28,15

* Data upto June

§ - Data upto February of Justta Zone
- Data upto January of Khuzdar Zope



ANNEX 6.5.1

Table 5,1

Recults of susceptibility tes<ts with DDT in NWFP
during 1981-85 against An. s:tephensi ané An. culicifacijes*

| An. Stenhensi | An. culicifacies
] |
| No, Adults 2 Mortality | No. Adults § Mortaliev

Yzzr |Tests Tested Range Averaan|Tests Tag-egd Ranage hAverage
! !

1230 | o4 205¢ 0-E5 42,6 | R 272 40-60 53,0
i !

19¢1 | S0 1565 23-75 44,0 | 11 322 33-47 40.2
! |

1852 | 5¢ 1672 23-91 51.6 | 4 153 53-93 6a.3
i |

1833 | 12 g7¢ 43-200 57.4 | 2 72 44-56 50,0
{ |

1934 1 12 662 4J-90 59.5 | 1 40 10-30 59.5
! |

19235 | 4 193 5275 60 | 0 - - -
i |
! {

wil test method: 4% DDT, 60 min. exposure.
Compilled from Zata provided by Directorate of Health Services, NVWFP,
Peshawar.

[&]



Table 5,2

Results of Sdsceptipility tests with dieldrin in NWFP
during 1980-85 against anp. stepnensi*

Adults Percent Mortality
Year Tests Tested Range Average
1980 35 1000 9-93 55.8
1931 10 258 29-533 63.5
15582 l2 395 30-7¢ s0.8
1333 6 243 43-55 43,1
1354 1 40 - 52,5
1935 0 - - -

* W0 test metnod: 4% dieldrin, 60 min. exposure
Compiled from da-a provided by Directorate of Health Services,
HWFP, Peshawar.

L\



Table 5.3

Results of susceptibility tests with Malathion in the
Punjab Province during 1931-85 against
An. steohensi and An. culicifacies*

11985 - - - 151 96-100 100

| ] An. steghensi ] An. culicifacies
| | |
| fadults % Mortality J]Adules % Mortality
Discrics |YeariTested ranae hverage|Taszwed Range Average

| I |

1, Lahore 11381 - - - | 157 - 100
11962 4406 72-85 80.5 | 1277 76-100 95.8
11353 - - - ! 60 63-10C 92,0
119541 601 76-94 85.6 | 155 £6-100 97.2
119¢5] 150 72-85 79.8 | 70 - 100
| | ]

2. Kazur 11931 - - - ! 40 - 100
{1932, 9C - 1C0 I - -
]19631 20 - 100 | 105 - 100
|19&4) - - - | - -
11955F 117 76-54 81,1 | 2&7 - 100
I I |

3. Sneikhapura 119311 - - - ! - - -
11932! - - - | 404 - 100
118531 - - - | 127 - 100
11935 74 ? 84 319 - 100
11975 - - - | 414 - 100
| ! I

4. OKkara 119631 - - - I 143 - 100
119341 190 59-76 72,5 | 782 - 100
]19851 1160 47-100 61.9 | - -
I | ]

5. Guijranwala 193] - - - ] 70 80-838 84
119524 85 7:-89 86.6 | 67¢ - 100
113231 380 95-100 99,0 | - - -
f1384} 100 ? 95.0 | 400 - 100
11935 59 ? 57.0 | 643 - 100
| | |

6. Gujrat 11981} 20 - - ] 50 - -
11982] - - - ] 23 - -
11933 - - - ] - - -
11984 - - - | 147 - -
! | |

7. Sialkot }1981| - - - | 25 - 100
11982} - - - | 50 - 100
]1983] - - - ] 388 96-100 99
11934} - - - | 945 - 100

|
|




Table 5.3 continued

I |
I I
I

An.

steohensi

An. culicifacies

|Adults

? Mortality

JAdults

' Mortality

District IYear|Tested Range Averaqe|Tested Ranqe Average
! ! |

. Rawalpindi 119311 155 92-1090 99,2 | 11U 90-100 97
11982 | 85 - 100 | 55 - 100
11933 285 90-100 96.3 | 15 100
119841 245 - 100 | 270 965-100 99.7
11985 - - - ] 140 30-100 93,6
! l |

9. Attock |1931) 140 83-100 96.6 | 227 85-100 93,6
11982 143 - 100 | 174 - 100
119383 60 - 100 | 45 - 100
11984 60 - 100 ] 135 - 100
11335 40 - 100 | 95 - 100
l | |

10, Ja2hlum 119831 225 96-100 99.4 | 250 96-100 99,1
F1934¢1 125 - 100 ! 60 - 100
11953 75 - 100 120 - 100
' J |

1l. Sargodha 11981}  1¢90 63-92 8.9 | - - -
[lasz) 297 63-100 92.6 | 45 - 100
il19621 336 63-100 94.9 | 50 - . 100
[1934] 6804 65-935 €1.5 | 493 89-~100 96.2
11935 2245 72-100 82.5 | 25 90-100 95,
[ { |

1. rnushas 11932} 50 - 100 | - - -
11954 - - - | - - -
11935! 12¢ 86-100 95.3 | 51 - 100
| | ]

13, Mianwali 11981 | 50 93-100 97.7 | 30 - 100
11982 75 92-100 97.3 | 438 95~100 97.5
11983 - - - | - - -
119841 - - - I - - -
|1935 - - - | 52 - 100
J [ ]

14, Faisalasad (19811 149 72-93 84.2 | 51 - 100
f19821 1920 31-100 80.0 | 377 79-100 95.9
11983 314 80-100 90.2 | 231 88-100 96.0
119841 4021 53-94 72.3 | 1247 66-100 96.8
[1985| 1094 50-100 70,7 | 651 99.-100 100
| I I

15, Jhang ]19€1 34 - 100 | 44¢ 96-100 99.8
11982 44 - 100 ) 241 93-100 93
11933 81 - ljoo I 220 - 100
f1984| 710 83~9¢ 86.6 | 811 83-100 99.6
119851 130 - 100 | 237 - 100

|




Table 5.3 continued

11985| 226 54-73 64.2 218 92-100 99,1

| i

| | An. stephensi | An. culicifacies
| | I
] lAadules % Mortalitv |Adults $ Mortalitvy
District |Year |Testad Range Averaage|Tested Ranae Averaqe
| ] |
16. Multan 11981 | 60 93-100 99.0 | 85 - 100
11962 25 - 96.0 | 466 86-100 96.4
11983 - - - | 192 - 100
119641 117 86-100 94.5 | 304 95-100 98.6
11925} 75 90-100 96.3 | 501 85-100 95,6
! | !
17. Vehari 11981 - - - | 353 - 100
119821 46 - 100 ] 803 - 100
11982} - - - ] 413 - 100
11984 124 - 100 | 221 - 100
11985 - - - | 96 97-100 99.4
i | |
18, sahiwal 119811 250 98-100 29,3 | 987 - 100
[19€21 290 86-87 B84.4 | 2087 - 100
11953 €D ? 90 | 260 - 100
|15c4} 1174 59-92 72.4 1 1879 - 100
11985 2344 35-1090 62,1 | 412 - 100
i ! !
13, Bahawalpur [1952] - - - | 193 - 100
11952 - - - } 606 - 100
[1¥34f 433 76-85 §0.2 ) 1233 - ioc
119351 410 20-100 60.6 | 200 - 100
[ [ |
20.3ahawalnagaril93z] 341 74-90 1.9 | 5 88-98 92.8
11983] 625 80~100 91.7 | 451 75-98 89.3
[1984) 827 66-95 60.8 | 426 92~100 97.3
119851 229 60-7¢6 65.5 | 251 - 100
! | !
21, R.Y. Knan }1982] 385 96-100 98.4 | 571 98-~100 93.8
11983 1538 94-100 96.1 | 15 91~100 96,3
119841 1495 60-94 82.4 | 361 96-100 96.0
|1985) 392 82-94 89.1 | 205 92-96 94.2
| | |
22, D,G. XKhan 1981] 158 57-93 74.9 | 108 - 100
119821 249 64-87 77.7 | 452 - 100
119831 72 51-84 72.5 | 496 - 100
11984 1395 60~93 80.7 | 722 - 100
|
|




Table 5.3 continusd

| | An. stephensi | An. culicifacies
] ! ]
| lAdults 3 Morcalisy JAcdulces t Morcalicy
District |Yaar|Tagted Ranae Averace|Teckeqd Ranage Average
! ! |
23.Muzaffargarni1981! 555 66-~100 93 | 760 95-100 99.5
[1982] 115 S50-100 93.8 | 241 90-100 87.1
119831 165 96-100 97.7 | 105 95-100 99.0
11984 8§25 §0-100 90.7 | 100 96-100 98.0
11965 700 868-100 dael | 50 - 100
J ! I
24. Layyah 11985 50 ? 96 | 50 ? 100
| | |
* Compilag fr data provided by the Directorate of Health Services,

from
Punjadb, Lahore,
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Taple 5.0

" SusCuptlLlilty tests With Malatnion against An. cuilcifaciud

in HwFe adring 1980~85. Consolidated ddtar

I I |
| HOL T T hesgaar | AdUulLs | t Hortalicy
fcarl [ R 1 3 Totar | Tustea | Ranae Average
i | |
| | I
Lysu 1 U u 25 L | LIU | - 104
I | |
lyul U J 3 J | 145 | - 10u
| | i
Loz | U Y L 5 | sul [ o03=Y7 00,4
| | |
Lyas () J v L | Y | ~ 1Ju
i | |
1934 [T o\ 4 v | 31U | 77-iuU Y28
I | i
R : = S 0 | - -
| | |
I I |
* Complled from data proviued LY Difectorate of Healtn Services,
W, Peshawal, :
a4 R = Less than oUy inorcality
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Table 5,9
Types and cuantitiec of insecticides imported in Pakistan
during 19s84*

-
o)
=
o

Quenticy*

(meeric tons) t
CISEnophousphates Fhorate 2,010,200
Disulfcron 528,400
Dimetngats 498,800
Trizcognorc 285,360
Monocrotonnos 282.57%
Feniltrozricr 225,500
Liacinon 203,205
Faratrion metnyl 160,155
fZinphoereshyl 131,52¢
Meletnior 122,500
Crloropyriphos 127,778
Otrner 670,65
—_— e
Tovzl 5,224,752 7.1
Carozmates Carvaryvl 64,120
Cartar £9¢,¢01:2
Cerpcfcrarn 322,408
Osher 20,980
Totel 1,59:,32¢ 17, 3%
Vrsanocnlorines BHT 522,1:¢
Endosulfarn 256.71¢C
Enérin 219.45:
D21 153,302
Dieldrin 3b.521
Heptachlor 9.940C
Total 1,200,110 132
Pyrezhroicds Cypermettirinee 627,544
Cypermethrcin 107.4%¢
Fenvalerate 269,515
Deltamethrin 71.%8"
Cyfluthran 38,641
Permethrin 35,€7¢
Total 1,150,858 12.5%

GRAND TOTAL

&elf9.,047

| 2]

Metric tons of tdrmulated material
Includes profenofos (organophosphate)

Compiled from data provided by
Agricultural Research Council,

Dr. U.K. Baloch, Pakistan
Islamabad.
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Chilarequine Resistant falciparum walaria
detected by in-vivo asSessiivnts;
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