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The Kobo~Chercher malaraa parlot project was established with
the primary aim of tesbing tnc effectavencss of residual house
sprayins for malarma - -control in a representative malarious area of
Bthiopia, It additronally served tne purpose of a demonstration and
experimental, arsa from which technrcal ad operatlaan deta could be
acewmlated as a basis for plannan, of futurc prozremmes,md 2lso
provided an opportunity for Ethiopia personnel to acquare practical
ficld trainang in malaria control work.

Descraption of the drca

Tho Kobo-Chcrcher arca 1s a fertile agricultural valley lying
at an clevation of abuut 1500 meters appruximatély 600 km. north
of Aduis Ababa on the main arpmway to Asmara. It 1s _eograpnically
bounded by the hi h cscarpment of tas main plateau on the west and
a lower ran s of halls on the suath and east. To the north, the
valley opens through a narrow pass, which widens to a plaan tnat
declincs to the doserts of the northern Danakili The valley lies
at an elsvation ran.in, between 1500 to 1600 meters. Streams and
small, swiftly flowin,, rivors risinc, in thc highlands on the west,
debouch on the valley, providing water for the various nmecds of the
wnhabitants, However the rivers are intermittent and during the
pealk of the dry season the water supply 15 limited to a fow small
sprin:s and seepagc areas.,
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Clumte

There arc two scasons -~ wet and dry, Durin; thc wot season, tne
heava.st rainfall is recorded in July and Au ust. Precipitataon falls
mainly as 11 ht to neavy showers usually accompamied by lichtnin; and
thunder. The distribution of rainfall by month and the maxumm and
minumm vemperatures for alamata which is located at toc North end of
the Projeet arca are Bhown in Tables I and I1 rospectively.

Tablo I

Rainfall
#lamata, Wollo Province
Iy Yoar Averaro ~ Lol = 1957
In Millimeters

J E M & HE J 4 & 5 0 ¥ D Ioal

26,5 1.0 1094 113.5 h6.8 21,9 213.9 142.8 40,8.13.,5 § 13.1 77l.
Tabhle IL

Mean Menthly Mexamm & Minimam Temporatures
alamata, Wollo Prowingo

Max., 2N M&x‘ Mi.n.
Jarmary 2432 127 July 28,9 17:9
February 2233 13:6  August . 29.0 1632
Mgrch 28:8 13:6 Septomber 31.1 15:7
April 26,2 16:3  October: 306 12;
May 303 16:5  November 29,8. 10:6
June 314 17.6°  Deccmber 29.5 12.7
Lowest Temporature =~ Decenber T° Ce
B hest Temperature - May 34° C,

The coclest monbhs are Deocember and Jamiary, with temperatures
samstimes falling to 7° C. The warmest momths précede the rainy
season, when moximum temperatures mgy reach 3L° C.

Relatave huwmdrty 1s veriable with the seasons. Durin, the dry
season, the relative humdity may ranse daily between 15% and 60%,The
we't scason daily range varies botween 50% and 90%.

Pogulatim

The inhabituants arc mainly farmers of the arraya Galla tribe.They
live in small villa cs and settlomonts scattored over the valley,which
are winter-connccted by a network of foob and cattls trails.The populatioa
was os&tamated at 34,000 in 1955,but has since grown to over 46,000 in 195y.
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The .rowkh 1s partly attributed to the clumnation of malaria as
an wmporbant health problem in the proteetod area of the prlot
project. This has cuncourced the wmmyigratvion of setilors,
particularly from tho surroundin, sub-maryinal farmlands in the
mountain and tableland surrounding Kobe—Churcher,

Housing

Typical dwellings arc circular, md~plastered walled struc~
tures surmounted by a conc-shaped thatelicd roof, Often the
plasterin;, is limited to the lowor helf of the wall or is omifted
entircly, leavin; only a wall of wuright sticks intorlaced with
glender switches and thatch. The floor diamutcr of the hut ranges
from 3 to 5 moters amd the hei ht from the floor to the apex of
the roof varies from 3 to l} meters., The loterior space is often
partitioned into two or threc rooms, some of which arc used as
gtablos for calves and goats, The inhabitants invariably sleep
indoors on beds of atraw covercd by animal skins and hides,
Indoor fires aro ubtiliged for cooking and heating, which’

groduce & heavy coatinz of smoks deposit on the eoilings,

Frolaminory Melarie Invoshigations

Malaria 1s markedly scasonal with the peak incidence
occurring in the October-—November pericd. Transmission is most
intense immediately following the cnd of the wet season in
Soptember. Durin; the relatively dry months from October through
Junc, transmission s confined mainly to the vieimty of a few
scaticred breodinyg places associated with springs, socpage,
marshes and rcsidual pools in dryinz stream beds., Villaos
adjoining, such placcs appoar to bo the major endsmic fool from

which malarla spreads during the hoavy transmisslon of the wet
8eason,

Table ITT ;ives the results of malaria airveys made before
toe intbdatiosr of the spray campaizns in July 19564

Table IIT
Splcen Examinations = Qctober 1955

Indox Villa: e Location Sploun Hate Paragite Rates
Xobo 26 18
Alamata 67 32
Wa jia al Ll

Bobokurm. a1 61,
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The examinatiomswerc made ol tnc heasht of the malaria sseason.
Tne relatively low rate at fobo 1s atlributed to tac foct that tais
villose 1s satuated ot o consiucracl. distonce from any permoncid
breedin_ place, Tac baree other valla_.s «rc located on the oinis
of strcamss

Bl.ood Farc sive Surveys

& plood parasite survey made from the gencral population in
Qetobor 1955 rovealed a 3LZ rate in Wbl cxomanations. Durang the
low transmission scoson in April 1956 the rate dropped ‘to 2149% in
574 sxemnationg.

The mlara incidence by age group is shown in Table IV,
Table IV

Por Cont Mplaria Incadence by 4Age Group

. Hge Group .
Date 0L 2~ o=% - 10-11) 3;-19 20 +
Oct. 1955 25 L2 30 30 - -
April 1956 13 27 25 20 20 18

The distrmbution of Flasmodia 1s given in Table V,

Table V
Per-Cent Distribution oi rlasmodia
P > P » P - Un"
falc:,:.parmn vivax malarias mixed xdentified
Oct. 1955 62 I2 I0 5 1
April 1956 25 i 148 7 6

The wide differcnce in the P, faleiparum rate between October
and April reflccts seasponal fluctuations in malaria incidence. The
month of October coming Just after the main transmission season
would be éxpected to show a high proportion of £, faleciparum
infection wiieh gradually disappears as the dry scasom mrogresses,
leavang the reclapsin, malarias as the predominant infectadniduring
the months of lowest incidence from March through July.

Ent ommalogy

Observations i mosgulto cccurrcnce made during the period
October 1955 to July 1956 dasclosed the followinc nine spocies of
Anopheless: 4, zambiae, cincreus, pretoricnsis, coustani,
demeillonl, umacmahoni, pharcensis, christyi, Funestus. In these
preliminary faindings only A, gambiae was found frequently in
human  habatations. The larvae of A, gambiae werc baken 1ig stream
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pools and swamps. throu hout the year . Durang, the wet sceoson,
temporory broedin, places for A. pambice are multiplied cnormously
througaout weost of the valley. Wiota the advent of the dry scason,
water colleebrons rapidly disampear, leavan; only a fow permanent
broeedan:, pleces to carry over tac specics amrin  tne rather
grolon_cd dry scason.

A sporozoite anfcetion rate of 3% was revealed in Anopheles
§rramb:.ae on the basis of salivary gland examinations mode 1n Scptember,
*

Control: Lampalgng

Farst Spray Cycl

. On August 15, 1956, the first cycle of residual housc spraying
was initiated and completed wathin four wecks. Thrce insccticides
were applied-—dieldran, benzine hexachloride and DOT--each, in
separate districts, The population protected numbered 345000 inha~
bitants md over Y,000:dwellin ;s werc brcated.

Bvaluataon o the First Spray Cycle

The rosults of tho first spray cycle wore cncouragin, 48
mcasurcd by spleen and parasite rates taken in November, 1958,
approximatcely threc months followinz the end of the spray campaign.

Spleen ratcs showed a reduction of over ons half that of the
previous year among comparable oge groups-in the same index vidlagess

Pﬁras:.te rates in the index villagzes also dropped significantly,
ag indicated in Table V1.

TABLE VI

Spleen and Parasite Rates in Four Indem Vallages
Before and After the Housc Spraying in August, 1556,

Spleen Rate & Parasitc Rate %
Index Village Beforc Spray After Spray Before Spray Aftcr Spray
Xobo 26 I 18 6
Alamata 67 20 32 11
Wagia 6l 3L bl 27
Bobokurm 81 L5 61 33

The above parasitec rates wcre based on L6l examanations
(3443% positive) before-spraying and on 5} examination after
spraying (4% positave). The incidence of malaria by aze group
in the November, 1956, cxaminatrions 1s shown in Table VII,
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Table VII

Malaria Igcidence by Age Group
Following First Spray Cyclc.

Age Group 01 24 5=9 L0~1ly 15~19 20+
No, exomined 27 im 189 130 23 51
No. positive 3 1% 27 20 0 6
Per cent positive 11 15 NI 15 0 12

Second Spray Cycle

A second spray cycle utilitang DDT and dieldrin was started and
corpleted durin; a four-weck peraod iH hay-June, 1957. This second
eycle resulted in a further drop in tne parasite rate. This is
wndicated 1n Table VIIL,

Table VIII

Mzlarya Incidence by Age Group
Followity Second Spray Gyc;{lé

Ape Group ol 24 59 10dh S 20+
No.. examaged 58 191 2€, 3 7 5
Per cent positive 0 L2 2.5 1. 14,8 20

Since no cases were found in the O~ age proup, it suggested
the possibility tnat interruption of tronsmission had been achieved,

Third Spray Cycle

A third spray cycle was cormpleted an Junc, 1958, using DUT
exclusively. 4An additional area 1o the norta was included in the
capalgn, increasing the projcet territory by cbout 50% and adding
about 16,000 persons tc the malaria-protected zons, This
additional population, vogethor with the wmmigration of new settlers
in the mlaria=~protected ared, brousht up the sstimatod total
auwber of local wnhabibants to approximetely 61,500 persons.

BEvaluation of the Thaird Spray-Cycle

In view of the substontaal doereasc in maloria ashieved by the
housc sprays of 1956 and 1957, 1t was felt that the previous
evaluabive method of a gemgral survey of index villages was nmot
sufirciently sensitive for purposes of disglosany, occasional tases
of ind1 cnous mplaria in e laryge protceted population., A more
selective approach was hecded in order’to ascertoin whether interrugo-
tion of transmission had buen acnieved, It was, therciorse, decided
to adopt the active fevor casc seqroh gethod instead, ubilizing
cxperienced tccanrcians on a villace~to~villace investipation, Such
an 1nvestization was conducted during the Cctober-Noverber period in
1958, the resulis of w.ich arc suown in Teble IX,



EM/BE-Toch.2 /1

Pare 7.
Tasld IXK
Aclive Fever Casc Scarch
Kobo~Chrrener talaria Pilot Progect
Lober-Noverber, 1958.
No, Estimatod Ho JFuver No, Malsria No. Susgp.cicl
Communrties Popul.tion Cascy Positave # Indaigcnous Caces
23 8612 150 67 (hh#) 52

® Out of saxby -sovon ppsitavés, fifty-ninc (88%) were P, falciparun,
four (6%) £, vivex, two (3%) Pumlariae and two (3%) muliiple winfec-
trong. Four of these pusitives were 1n the O=1 a_8 {Ioup.

e 18 led to conclude from the above results that transmission
had no been completely interrupted foliowin: the third spray cycle.
On the basis of epidemiological evidence, 1t was fcund that ten of
the twenty~three villares wnvestipated horbored indi-enous cases,
One small village (200 population) revealed nearly 25% of all the
1nfections.

It 18 si;mificant to note, nowever, that during the period
Qctober-Novenber, 1958, when this investaigabion was in pro_ress,
cyclic malaria epldemics of o fullmnatin  type were concurrently
ander way 1n districts adjoining the Qrogech on the sovuthand west.
Ihgiatfectrveiess ol b hé spray campal:n was thus put to a severe tost,
nd tue résults are re_ardcd os hishly satisfactory.

The 1958 surveillance discloged two special problems which
could interfere with the success of future campair-ms unless correc—
tave measures are included in the desizn of operational plans,

One problém revealed yas the nizh rate of wall replasterin; betwecn
spray cycles, thereby‘ renderin? the residual insecticide ineffective.
Ihe rateiof cons-bructn.qn of now dwellings was also high. For example,
three months followin: the 1958 spray cycle, there wcre 163 dwellin
with replastersd walls ad 160 newly constructed dwellan g in 3187
structures inspected., This memt thot 10% of human dwellin: & were
unsprayed and therefare presented cpportunities for transmission in
the malaria-protect.d zone.

Anobher finding walch may or myy not prove to be & problem is
outdoor bitain; by Anopnelcs zamblae which was cbserved to an appro-
ciable extoent 1 the vicinity of m rmanent breeding places at ni_ht.

Fourth Spray Cycle

In the 1959 compaicn 1t was docaded to limt house sprayin, to
communitics in the project whieik were indicated 0 be cndemrc foca
md vhaich had been sprayed uvncc each yeor since 1956. All other
villages were loft unsprayed an 1959. To evaluate tho results of
tnis scloctive operation, a fever gase scarch was mado 1n late
Septombor, 1959, in both sprayed and mnsprayed commanities, the
rosults of walch arc _iven in Table X,
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Tagik X
Results of Fover Case Searca
Septemper, 1959.
Hata~ No,.
No, motod  Fever Per Comt  Per Cent Plasmodia Distrabution
Villares Censns QOases  Positive pf By pm Mixed
Sprayed 12 12,000 211 1A 78 22 0 0
1959
Unsprayed 17 9,000 305 20 65 3 6 0
1959

The malaria cases'by ege _roup are’in the sprayed and uns~
prayed communaties as shown n Table XTJ

TABLE XI

Malaria Cases by 4Age Group

Sprayed Villages Unsprayed Villages
o, = o " Far Cork No. T TPor Cors
Examinations Positive Poszbtive Examrnations Positaive Positive
0-1 L7 2 L2 55 2 3.6
24 b3 2 b.7 5 624
10-14 10 2 200 17 5 294
15-19 it 2 18.2 10 4 ho;0
20/over 67 it 9.4 iy 32 30,7
Conclusions

It 1s apparent from the results of the 1958-59% surveillance
acltivities that 2 low level of transmission persists i1n some
villages in the sprayed area. The factors rosponsible for this
are gvident in part. Certainly, opportunities for transmission
do exaist hetween spray cycles in newly constructed and replastered
dwellings, 4lso, cxtra~domiciliary transmission may occur in
villacas situated near permancnt breealnz places.

Since there 18 a considercble movensnt of population in and
out af the protected area, this factor must be asséssed, particu-
larly as 1t relates to tae ori.in of secondary cases.

Tac transmission discloscd 1s?j3robahly not due to insecticide
eesasbant- Al gambriEsSiother vcebure, d@s recent resistance tests
(1959) indrcate a very low DDT=dieldrin toleronce level in wilde
cau it specamens. In fubure campargns, it would appear advisable
to provaide fur & sem~annual cycls of rcswidnal spraying in
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communitics situwated near permancnt placcs. Lt 1s also cssential
to cneck villages at freguent wnbtervals for the presence of
replastered and dewly—constructed houscs and to see tnat they are
promptly sprayed.

Tane liberal and systematic use of antimalarial druzs as &
supplementary measure tu residual sproying may very well be
requircd an arder tu achieve complete wnterruption of malaria
transmssion, Hven the application oi larvicides to permanent
brecding placcs dorin, bhe dry season should be considered in the
melaria progranme,

The statistice of tnc control operations are given in the
appendix. Un the basis of analysis of torce scampaigns, the unit
cost per person protected was approxamatcly Ul.S, § 0,20.
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ADFENDIX
Residurl Insecticide Spraying Campaign
Kobo=-Charchefr Filot Project

wber of villages ﬁ? 86 115
Nurmber of structures 8,643 25791 17,582
"Population dirsctly protected 34,572 40,496 61,537
DDT used (100% equivalent) kg. 325 1,114 2,632
Dieldrin used (100% sguivalent) kg. 403 116 -
BIC used {(100% equivalent) kg. 268 - 133
#ato of application: DDT, gn./s8q./m. 0.85 2.9 DLW
Ratc of applicatapn: Dieldrim, gm./sq./m. 0.3 0.8 -
Retc of applications BHC, zm./sq./nm. C.2 - 0.5
Potal cost per person protected not

celeulated ZEth. 30.50 EZth. CT.0.

A%e data for the two 1959 campaigns has not yet been comprled and reported cn.



