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SCCPE oF WORK

The African Development Bank has undertak:=n a study regarding
the possibility for an increasei effort in the control of
malaria in the Fede-al Islamic ¢epublic of the Comoros, Tbser-
vations regarding ‘he first phase of a projected two phase
study, have been made from September 17 to Dctober 13, 1987,
by three consultants (Team), as follous:

ROPERT L. TURNER - Malariologist, Team leader
GLENN M. STOKES - Entomalogist
ERWARD F, CRIPPEN, M.D, = Public Health Physician

.The Terms of References are, as follows:
1} To review the literature on malaria control in the Comoros
-..-Islaris and to collect relevant documentation on the subject.
ii)  Undertake an in-country asssssment of the Comoros' malaria
situation, ‘n light of the documentation and discussions
with in‘teres.ad paztiss.
iii) Toa determinas, amon; other things:
- Ths incidence and prevalencze of malaria;
= Current practic s by baoth, hsalt) personnel and the
population in th2 prevention and treatment of malaria;
- The type of vecsors involved in the transmiss on process;
= Capditions that are favorable :o the spread of tha dissase;
~ Resources available to current malazxia control effortss;
- The population at risk; and
- Prior use and typae of insecticides used,
iv) 4ssass Government policy with Taegazd to malaria conirol,
v) Propose strategies to ba used in malaria control and obtain

their approval by Covernment.

Additicnally, cocrments were requested from the Team, ralative

to the need for he astablishment of a central public health

laborator-, It was sitjgasted that consideration might be giv n
to the pc 3ibility of sxpanding the functicns of an axissing
1lim =s =g 1 LAy Nz 2etanlls a3&sns of g mul :i-



OBSERVATIONAL COMMENTS BY THE TEAM

The Team has made extensive on-site observations th sughout

all three islands of the Comoros, has held discussions with
government health workers, multi-lateral agency heads, other
government workers, non-governmental personnel, and diplomatic
staff. The existing literature has been reviewed. The need for an
effective, well organized malaria control program, with :dequate
resources, is urgently needed in the Federal Islamic Republic

of the Comores, Our revi.ew and evaluation of the variocus

critical parameters follows.

DEMOGRAPH C INFORMATION

GCeneral - _ =

The Federal Islamic Republic of the Comoros, comprised of three
islands (Grand Comoro (1148 kmz), An jouan (aza.kmz), and Moheli
(720 kmz)} is located in the Mozambigque Channel of the Indian
Oc2an, between northern Madagas-ar and Mozambigue, The countzry
is situated clese to 129 South latitude and 44° East longitude,
The total land area is 1792 kmz_ The cagpit.:l, Moroni, is located
an the wastern coast of Grand Comoro (Ncazidja), The other tuo
slands, Moheli (Mwali) and Anjouan {Nzwani), are located in =2

orth=-west=south-east axis from GTand Comoro,

The climate is tropical marine, with a selatively stal le temp-ra-
e f : s - : -

tiza rangs (Ostuesan a minimum of 15.59 %o a maximum 3. ,B°C ihieh
is favorable Yor malaria tzan:mission, The islanda may. ©¢ :eive

more than two me 3rs of rain per rainy season.

The last afficial ceasus i 1980 showed tha Follcuing:

A A dagpn 4 Seup 1T anttmern m
1 . -

L
]
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In 1987, the population of the threa islands is estimated at
just over 400,000 of whom more than half are less: tham twenty
years old, Eighty-five percent live in rural areas., Among

the three islands, only eight towns have a population of mor:
than 5,000, ;

OTHER HEALTH: INFORMATION

®

Estimated birth rate 2 e 47/1000 populatiom
Estimated-death rate 2N 19/1000 porulaticn
Infant mortality rate (est,1982) 148/1000 1 ve births
Life expectancy (est.1981) 46 years
Percent of population lass than : A ;

14 years of age ' A sy A
Population per physician (1282) 10,600
Population per-trained- nurse :

or midwife i 4,000
Percentage of births supervised ™ 24%

malaria, high infant mortality, and filariasis constitute the
predominant health problems,

INCIDENCE AND PREVALENCE OF "TALARIA

" . - — e e S A .

2

Malaria affacts more than 80% of “ha Comoran population d

causes a nlsh incidsnca of infa t morbidity and mortaliilt

e

The entire ocpulation is at riak from malaria, Pregnant women
and childran frca agas 2 %o 9, are “he most vulrarable to the

salaria infaecticn.,

In %ha thrtss is5lands, malarzia i3 m8sc= ta holgendsmis, with 30¥

to 75% of ths population sositive for P, Fslcin=rum, the
asredoainant mal-orcia iaraisiis. Palaria constifutaa ha highest
UM L L 3 4 hosplsall and cliniss an the
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malariz 1 the main cause of mortality among children less

than ona year old and is the primary cause of spontaneous -

abortions.

In 1982, in the E1 marouf Hospital
of 1,773 blood slides examined, were
In 1983 at the same hospital, 75.4%
were positive., In 1987, F.Benthein,

on Grand Comoro, 65.7%

found ta be positive,

of 3,519 blood ¢ lides

W.H.0. Laboerate: v Technician,

found :chat among 505 bloed films of children, aged O to 9@ years,
42,17% were positive; 39,27 were P.falciparum, 3.56% P.maglariae,
and  ,997 P.yivax. These latter studies were made at the catholic

Mission on Grand Comoro,

On Anjou=n in 1973, the infant parasite rate was rteported-as
56.8% among those children complzining of fever., It has also
bzen reported that approximately 5,000 children, from ages 0-5,
die annually from P.falciparum m:laria, A total of 351 blood-
slides ware collected from three regions in Moheli in 1980, The
parasite rate ranged from 668,.f% to 83.27.

Thus, physicians and other medical personnsl, as well as the

genersl public, recognize that malaria is cne of the leading
healkth problems,

ORGANIZ AIIC* OF HEALTH SERVICES

—— e — S i

The Ministry of Public Health is responsible for the overall
planning and management of the health sectior, the National
Health Schoo ., and the Csntral Sioply Pharmacy, as wall as the
operation of 31l hospitals and heal:th canters, Included are
divisions of maternal-child health (MCH), expanded program of
immunization (EPT), malaria ccnersl, and health ad sation,
izaczor of Health, assist=d by a
. and Tamily placning, The

c
health sazvices axe fur ar oly.dad into Heslth Districts,
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£ach Health District is comprised of a Health Center, with
patient beds or if there is a hospital near, there will be

no beds, There is one hospital on each island, E1 marocuf at
meroni (420 beds); Hombo at Mutsamudu, Anjouan, (145 beds);

and Fomboni at moheli (45 bed:). Also within a Health District
functional Health Posts and rural maternity clinics are providing
service to the population, There are also mobile vaccination
teams (EPI) and Family Planning Components, Chemotherany and
chemoprophylaxis for malaria control are implemented within the
network of Primary Health Care services,

The =2am visited Anjouan and Moheli on October 1st and 2ndy 1887.
uealth Units were observed, Discussions were held with health
personnel. Mosquito breeding places were seen. 0 the health
units it was noted that good patient records (1 gs) were present.
Details of age, address, diagnosis, and treatment were carefully
noted., Hszalth education posters an malaria information, family

planning, nutrition, and vaccin:  on were observed,

An jouan has Five medical centers, including a surgical unit at
Domoni, a medical center at Mmutsamucu and 21 Health Posts, Oae
health center was nawly constzucted but awaiting equipment and

furniture; Lwo health pos*s and additions to two rural matexnity

clinics are under construction,

mohell has aons Medical Ceatar; 12 Haalth Posts and two Tur
materniby ceniers, One Hzallh Carmier and ena H=alth Post :3
under conscrTuction

Thus, &there ase 81 ‘unciicning healzh units, with fourteen
aither indes construction, o: yebt in operation ot im the
planning “tage, T 133 3 approximately an fun~%ianing fealth
unit oar 5,000 pezsens . OX { oer 6,07 at njsuan and Grand
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There are fifty (50) physicians in the Comoras, The distribution
is shown below:

TABLE 1 PHYSICIANS, PHARMACISTS AND D' UTISTS
(xpatriates and Nationals)

Health R=gion Physicians Dentists Pharmacists Total

Grand Comoro 34 2 2 38
An jouan ' 10 to g 0 11
moheli : REPRV 0 ) 5
Total : 50 3 2

TABLE 2 NTSTRIBUTION' OF PHYSICIANS ACCORDING TO ORIGIN

Health Region Expatriates. Nationals Total
Grand Comoro 20 14 34
An jouan 4 6 10
Moheli 5 0 5

a1 hsalth services are provided without cost. However, on

G .and Comorn, about ten phy sicians are in privat: practice,

VECTCRS

s —— -t

Ths malaria vz2czor of the Comozos Islancs are: ‘nochelas

qarzize sensu latu rnopnales merus and anophzles funastus.

On 3rand Comoro island, yaly An, 3 n1oilae s,1l, has been “ound.
An, funestud is 7aund on both Mohe L and Anjouan., 8runnas {19’“‘

. - - - - N - P v - - 4 - -k ™ ey
suamacizasd :=he Xnown MOSQULTC AUN of :=ha ymaTes and
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Kassatsky (1980) reported on the malaria situation of the
Comoros, Zahar (1985) pointed ocut that the main studies of
identification, distribution and ecology of the vectors of
malaria were carried out by rissions from ORSTOM Center, Tana-
narive, Madagascar, during 1¢57-1974, Blanchy (1287) cites only
Anopheles gambiae s.,1, a d An. funestus as malaria vectors.

Anopheles gambiae is a sibling complex consisting of six very

similar species separated by banding patterns of their polytene
chromasomes. They differ in certain aspects c’ their biology
and behavior. An. gambiae s.s., (formerly species ) is the
world®s most efficient malar a vector, Larvae dccur-mainly in
temporary habifats such as p:als, puddles, hoof-prints, borrow
pits, and rice fields, Females bite man both indoors and outdoors:
in fame arsas also feed on domestic animals. They rest predomi-
nantly indoors after feeding

The larval habitats of An, arabiensis (formerly species B) are
thie came as those of An. gambias s.s. Adults bite man and

an .mals, indoo.s znd outdoors, and afterwards rest indoors or
outdoors, Thi species may have a greater tendency than 2n,
gambiae s,s, o bite animals and rest outdoors. 0Of the other

4 sibling species, An. gua' iannulatus (formerly species C),

speciss 0, An, melas, and /), marus, only merus is Known from
the Cemoras., An, merus breeds in salt and brackish water lagoons
and mangrove swamps, Their biting behavior is similar to An,

gambise 3.3, and is g vector in cartain coastal arsas,

o

An. fun=s:us is the most i portant malaria vactor in southern
Africa ai sr  An. gambias s.s. and An. 3zrablensis, ' iTvas of this

spaciza occur in mera 2 liss purmanant waterss, ssigcially with
vegetation, such as swaap3, marshes, and edgas oi 3troans,
rivers, and ditchas: thaey prefer'sn ded habltats. This spec as
bitas man predam.nantly bugt glao domastic animalsi Fasds-in.2ors

and 1u4tdaccs, sad arfcer {=eding re3ts malnly ingoozrs,

Known and pradominantly ecccus ) 1o drinkiig uater cisterns and




BEST
AVMJLABLE

ablution basins, Whereas on Anjouan and mohell islands, An.
gambiae s,1, breeds in blocked estuarics, =prings, cisterns,
gutters,; ablution basins, swamps, puddles, road ruts, and
stream+ (Zahar, 1985). Spacimens of An. gambias s.l. have been
submit ‘ed to Coluzzi in Ttaly for positive species identifi-
cation (personal communication, Blanchy, 1887).

Known vectors of bancroftian filariasis on all 3 islands are

An. gambiae s.1, and Cilex guirguefasciatus (Blanchy, 1287).

Blanchy (1987) discusses the e _Jemiology, disease inc idence,
vectors, and recommended controcl methods of this disezse,

An. gambise s 1, is a very effective vector and oc urs the

year round in all coastal villages, Cu. guinguefas iatus breeds
in polluted stagnant water; it also occurs the.year round.

Common breeding sites are: cesspools, latrines, polluted streams,
polluted ditches, containers, cisterns containing organic matter,
and ablution basins. Anopie es funestus may be a minor vector

of fila iasis (Blanchy, 1387).

Filariacis is partizularly bad on Moheli and Anjouan; Moheli
is reported to have the highest incidence eof human filariasis

in the world (personal communication, Blanchy, 1987).

CONDITIONS FA/ORABLE FOR THE SPREAD CF MALARIA

1. An, aambise and An, Tunastus are present and are well docu-
mentad sfficient wvectors of malaria. Thay ocgsuz in abundant
numbars throuchout the year and on all three islands.

2. The tropical climate, heawvy rainfall, and ideal temparatures
favor -widespread breeding ind bitinag activity by thes vectors,

3. There are no aorganized con To.. m2as /73S currencly. undarway,.

4, .There is no monitoring of malaria cuses at ports of entry.

5, Vector control monitoring and vactor control are not carried
guts 3t ports . of BRtTY.

R s R AT

aradls shortagas of and diszzibvtlion
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difficulties for anti-malaria dr .gs, as well as adjunct
medications,
7. The tendency, by persons purchasing inti-malariz drugs from

non=health sources, to use improper dosages..
8, Organized health education programs, relating to malaria
control are not implemented,

CURRENT ANTI-MALARIA PRACTICES

1t appeared to the Team that the general public is not engaged
in wide=spread malaria control activities, Such items as house-
hold insecticides, window screens, bed- -netting, and mosquito
repellents are very expensive., Mosquito coils- are used-by some-
families, '

Yhen fever occurs, treatment is sought at a government health
facility, There the aspropriate treatment is prescribed,

Chloroquine has been awvailable at various health facilities :incs

March 1887. Anti-malarial drugs are also available from private
pharmacies.

PREVICUS INSECTICIDE CONTROL MEASURES

————— — ——— s — -

Prior teo 1372 little information is aveilable on ins :ticide
use, In-1972,; the-Serwvice da- Santé-de Fase = :-des r. des
Endémiss wss established (Zahar, 1985)., Starcing 1: 1972, the
houses iin Marzoni (Grand Comoro) were s rayed with 3 mixture of
DDOT and fenitrothion during the last g artar of the year. Inm
1974, 0DT/fenitrothion spraying continusd to be appliad every

3 montt + in Moaroni (Srand Comozo) and in 6 villages onm Anjouan;
the covarage im Moroni was estimated at 937 (Zahar, 1985).

In 1875, ccntol activitiass were stopped at the end of the vear
‘gllowing the disestablishment o %the 5.5.8.6.F
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A village scale trial of temephos larwviciding in cisterns was
conducted in a western coastal area 5 km north of [faroni in
1873 and 174 (Zahar, 1985). The village had S84 inhabitants
and 40 cis =rns, All cisterns were treated with temephos at

a dosage oi 2 ml/m3 of watei, every 3 months, Altogether 5
treatments were applied between Feb,15, 71173 and March 9, 1874,
The impact of this treatment on the prevelenca of malaria was
considered nil, Entomological evaluation showed the residual
activity of temephos, at the dosage rate applied, lasted only
8 weeks (Zahar, 1285).

Insecticide susceptibility tests on Grand Comoro by Sarr in
1984 (ICP/WHO team) showed Anopheles gambiae s.l. to be suscea-

tible to all insectici es tested; where 3 Culex guinguefasciatus

larvae were found resistant to DOT by W.H.D. in about 1973
(personal communication, Blanchy, 1987).

In viw of the very limitad amount of insecticides previousl
appliasd against anophelines in the Comoros, no insecticide
resistance is likely to exist, Both larvas and adults of ant
phelines should be susceptible to any of the several recomm
lzrvicides and adulticidaes, Likewise Culex should be suscep
Ec all commonly used insecticides in visw of tha2 small amo

of prior selsction prasssurs,

COMMENTS ON COVERNMENT POLICY REGARDING [ 1LARIA CONTRD

The Goverznment has pald particular attertion to inereasing the
n

effectivaness of the peripheral health services during 1387,

In addition to str:rg interxest in .he launching of a country-
wide maiszia control program, the Government considers taat the
s dirscted towards the adult anopheline
) for reducing filaziasis, The
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The programs of malaria and filariasis control are being
considered for implementation within :he primary health car=
system, with active community participation. In order to
develop these programs to an effective level, additional fian=-
cial and technical assistance will be essential.

Since early 1887, preliminary studiss in the Comoros have been
underway, by a group of three scientiste on malaria and
filariasis., The group leader is a Malariologist (supported by

the French Gavernment); Entomologist (l'orld Health Organization);
and a Laboratory Technical 0fficer (World Health Organization),
The W, H.0, officers are supporter by the United Nations
Development Fund,

Activities of this group include the study of problems and
propasing inplementing actions, including the follouing:

- Traiing and retraining health personnel for the treat-
ment and prevention of malaria and filariasis. Also
includgd are entomological and parezsitialogical technigues
useful in epidemiclogical evaluaticn.

- The activation of a program of disease prevention,
including pracsical aspects of applied hygiene,

- The lnclusion of preventive practices among the activitias

of health cenfters and health posts,

-~ Trigls of nractical control measures suitahle for use
an Lhe thoee 1slands,
« The ordination of heal :h delivery sarvic amarg
ifferent health upnits, along with ervizonm otal sanitation,
gp2r caze of water storane cistsrns and labtziaes,
= zncru agement of the supply of essential drugs throughout
tha p Lanaeral healiy system,
The Gaowstnma 1alavia Section has also prepared and disseminated
madical and 3ct3® contral information,
Soma ek Agles cliuds
T 0 3 3 ! 1 13555 an
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2, The use of pbate 50CE “or larval control in Grand Comoro,
Ref,87-043/MSF2/PALU-8 July 1887

3. Usage of the anti-malarial, Fansidar,
Ref _87-006/mSPP/D,P,5,P.=25 Feb, 1987

4, Using chemotherapy and chemoprophylaxis to control malaria
in the Comoros. Ref,87=016/MSPP/PALU-20 April 1987

S. A program for the control of malaria through vector control
in the Comoros, Ref,87-025/MSPP/DPSP/PALU~11 May 1387

6. A program to control filariasis in the Comoros.
Ref.87/065/MSPP/DPSP/PALU-15 Aug, 1987

PUBLIC HEALTH LAB

Althaugh it was not our primary purpose as consultants, we are
convinced there is a justifiable need for an expanded Public
Health Laboratory. The present Public Health Laboratory building
alsc houses the Ministry of Planning (on the top floor), along
with mala ia and filariasis slide analysis and mosquito research,
A true Public Health Lab should contain as a minimum the following
laboratory sectiaons: malaria, filariasis, insectary, diarrhea,
water, anemia, and tuberculosis, Ths most cost-effective way Eto
have such a Public Health Labeoratorvy would be to expand the
existing building, There is ample property for such expansicn,

And the Ministry of Planning offices should be relccated.

RECOMMENDATIONS

———— e e —

Based on our findings znd evaluations, a fully inteqrated
malaria contzol program i3 r:commended for tha Federal TIslamic
epublic of the Comoros, This program should be horizontal and

incorporated into the Primary Ha3alth Care Systeam. 5p icifically
the control program shou 4 include adulticicing, larviciding,

SouTce racicilion, bio.og. :al ccatral, and puolic education. The
nigue poobiloms af S € d glll dictats the pracisa control
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We: further recommend that all 4 tactical. variants,. as. defined
by thes World:Health Crganizgtion iIm 1978, be cansxderedvln the
Comorosy,t Descriptions are shown: belows -

TACTICAL VARIANTS

(1).3eduction/prevention of mortality due to malaria by
administration of anti-malarizl drugs to those suffering
from the disease,. ~ - . : =
B . I

(2) Reduction/prevention of specific mortality and: reduction

Iin morbidity! by providing anti-malarial drugs to all those

‘suffering from the diseass d@nd. ta those -in highly: vulnerable

gToups (chlldren, labour aggregations or other population

- - ’ -

e grgupg) : [ e c. T g

(3) Frevention of mortality. and resduction of. morbidity and:
prevalence by administration of anti-malarizl drugs and by
carrying out vector control measures,

(4) Application of control measures: on a country-—uwide basis
with the ultimate objeetive of eradicating. the disease,

Again we emphasize that the unigue problems of =ach island will
dictate the application of' tactical variants, Adjustments in
the utilization of the tactical variants should be considered,
For example, mass chemoprophylaxis is no longer recommended by
Ww,H.,0., as suggested ip tactical variant (2),

These tactical variants should be applied as rapidly as financial,
logistical, personnel, equipment, and chemical resources allow,

It should be pointed out that all: islands nesed not necessarily

be .-at same stage of tagctieczl varilants, For example, Anjouan

might be at tactical variant 3, whereas Moheli and Grand Comoro
are at tactical variant 2,

- 13 -
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In summary, we feel that effective malaris control is vital
to the health and well being of the Comoros. And we feel that
a vell-planned and well-executed integratec malaria control

program that is horizontal in character and carried out under

the Primary Heslth Care System can be effective,

PERSONS COMTACTED
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11.
12.
13.
14,
15.
16.

17.
18.
18.

20.

21.
22,

H.E.
Dr,
fix,
Dr,
Dx.
Dr,
MI.
Ox,
My,

Dr,
Dr.
br,
Dr.
Dr,
br.
fic.

8li Hassanali - Minister of Health and Population
Youssouf, Mdahoma = Directer General, Ministry of Health
fiohammed Lutfi ~ Sescretary-General, Ministry of Health
Mmarcel Velo - Director of Programs, Ministry of Health
Sixte Blanchy - Malariologist, flalaria Program
Guido Sabatinelli - Entomologist, Malaria Program
Franz Benthien - Laboratory Technician, flalaria Program
Kambiré& - Wexld Hezslth Drganization Representative
Kevin McSrath ~ Resident Representative, ilnited Nations
Development Program

Clement Beaucage ~ Technical counseler, wWinistry of Health
John -~ Director of Medicine, Mitsamiouli Health Center
Cholbau = Director .of E1 Marocuf Hospital, Moroni
Issulshi -~ Physician, E1 Marcuf Hospital

Islam - Pediatrician, El Marouf Hospital

Blayrol = Dental Surgeon, E1 flarocuf Hospital

Petat - Pharmacist -~ Oirector of Laboratery, El Marouf
Hospital

firs. Huliva Darwesh - Midwife, Ministry of Health

Dr.
Dx.
i

Fiz.,
MzT.

Allaoui - Regiongl Director of Health, anjouan
taponda ~ Director of Hospital at Fomboni, Mohell

Msa Mliva ~ National Coordinator, Expanded Program on
JImmunization

Ahmed Ali - Governor, Anjouan

Ahmed Matoir -~ Governor, Moheli

ey
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