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1. INTRODUCTION

1.1 The Sudan

This is a wide country of one mullion squarc miles and of just over ten
million population . ~ The #najoraity of the people are mgaged in secasom]
agriculture end artificielly irrigated agriculturcl schemcs of cotton planta—
tion. 4 large number of the people are nomads,

In this country, not long agv the word malaria was not kmown to the
majoraty of the pecple; not because malaris did not exist or therc is reeson
“to doubt i1ts existence but local names werc given to secasonal fewver, more or
less describing its main symptom and pericdicitys The names were the

followings

Tmborad ¢ The fever with rigors.
Bl ghabia ¢ The fever thrt comes evcry other doy.
El Motloba $ The fever that comes every third day,

Un E1 sibzent The fever charreterised by convulsions
in children.

High infont mortality following Um El Sahian wes well known to the people of
the Sudan, In my own towm I con cosily remember, in my chilchood, thet durang
the fever scasons and perticularly in jeors of heovy rams 2ad high Nale flood
very few members of a family csceped being abtisocked and the highoest incadencs
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w2s among childron. It wes a very cormon siszhbd %o sce phys:eally impeired
adulis sibiing under ihe shade doing nothing. Thus the scosonal fever,
with ths above nemcs, followed by hu-h infont moriclity ond impairment

of physicuc, connotv be anyithing but melaria,.

1.2 Comirgl of Malare

Beforc the Insec.icid:dl oroxriies of Chloronaccd HEycérocorbons werc
digcovered senitory mecsurcs wore 1mbiavcd edming o b vriventian of bresding
of mosquitoss neer. 4o himon hehibetioms in the Norschorn Suden, Grodualdly
expension on hnti-lorval conwrol aimins ot dcercasing the number of mosquitoes
agsumed an active vhase.

In 1947, DUF 5% wes cdded for the first time to Anbi-tarwl oils.
In 1951, DDT w.p. was used wath limtotaion as resadnal insecmcide, In
1952, BHC rcoleccd DDT in towns. Since then cohianuous efforts wer. teken
to expend its use in all proviaces babt still meny villages in the counbry
were not covcred wich sproying oand the majorily of the peorle remained
unprotected.

1.3 Results of Lbove Efforts and Difficultics

Athoughsthe very adverse effec’'s of meloriea of the past are mot so
comnon today, still maloria tops the list of endemic discrses ond remains
to be a major public heolth oroblems 4n avere ¢ of 300,000 mlarious
natients trcated by the Suden Hodl oh Servaces anmwlly su-norts the above
ste bemont.

Enidemiologically the climaw of this coumtry, the scasonal rainfall,
the Nil'e flood, and thc cgriculiural schem = are all in frvour of brecding
of malaria vcctors ond ihc development of the malaria Horesibe an thenm,
The difficulty in commumiceiions once rains start,,thc bed yoads, the
seotvbered vopulacion, the low economical ond educatmonal standerds of the
people pertweuwlarly in the southcrn peris of the country arc the main

difficulties facing mlarie conirpl acwvatics.

1.4 €21l for Inmbcrnstione]l Heln

In 1955, the Suden Govermmont has plammed to estoblishwath inbermataonal
assisbonce apilot project on maloria erodicotion.

After consuliction with WHO experts, a finnl decedsion was taken sbout the
project,, its objcctaves, satc, staelf, budect and other fretors invelwved.
WHO and UNICEF agrccd on providing bechniccl and material assistance in the
undertaking of the Suden Govermment.

2. THE'PROJECT ARTL

2.1. The Choice

The Blue Nile Provaince has been sclectcd as sroject centre for the
following rerosons?t
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(o) Eeonomicrl Ty oruince

The sSlue lizle Provinec 18 w0 ¢ ,re’ & meocesc e cenbre of wie werlth
ol the Sucrn, oc 1L canleowns bhe Guzirn 2irrgrocd erer which 1o Lhe soot of
& most anuvin:.ve ond yrofibekle eulbivetion.

Therc 15 every pregpeet sh't the economic imortonce of the Prowince
will be gr.elly intensified when new drrigrted works along the upper recches
of the Blue Nile arc in hahd, There is o vory livédly murcciation in
the Suden of the healih conscacnecs of alterations in thc watcr balancc of
the coun+:;;r~31de, ond the awthoralics wish wo toke all mossible steps to
avoid o rcpetation of same of the undesiroble by-produc s which followed the
start of ihc oraginal Gozire jrri-otion in 1925.

(b) The Province hos had onc of the highest mloria mortadaty figures in
the Sudan, amountairg to on annual averasc of 4348 pcr 10,000 population-in
the period 1951 - 1956, mainly concerning thc southern nart of the araa.
(Megical aid ceantrcs arc mors in this province than in any other provinece
in thc Sudan,)

(c) The geographical siturtion of the Bluc Nile Provinee, reaching from 15°N
down as to 9N, thus representang a fullwricty of climetologicel, biclogical,
gcologicel, cceonomicel and other finturcs.

(d) Fecilatics of btrons-oruvition end communicotions arc fairly good regarding
connections with Khortoum and at varying dusree, renging from good to utmost
difficult in vhe project area i1tsclf, giving opportunity Lo pcther an all-
round-cxperiencc anplying alee to other regions.

(c) The arce offcrs good prospeces for futurc incorpor-tion of the project
imto 2 eourprywide-campaifn, servang o8 a nuclcus for the some.

2.2 Dofimition of drca

The Hlue Nidc Provance roughly covers, from Khortoum southwerds, the
aren betwecn Whilc and Bluc Nile and 1vs trbutory Rahad up to the
lotitude, where the Blve Nile enters Sulen terrilory. In the < act the
Blus Nzlc Province borders Bthiosia and extcnds southwords to 9°N.

For the projcet the southern werts of the B.NWP., s.ie Sanaer, Northern
and Bouthcrn Fung anc Kurmuk were forescen, hawving a surfrce of 73,044 Km.?2
and a populotion of 592,588, an averace dins by of 7.6 inhobitoats/Km.

In the north the project arca 1s a clay »lain and 1ts cherscuer dwnics
into bushiaend, laght ond finally denscr forcst as morc south one r~occsj at the
some time land becomes incrcasingly hilly, narticulerly towerds the Bthiopian
vorder. There is o seracs of rocky hills ot intervals of cbout 40 - 50 kms.,
situaved in ihe centrel plain aorth to south.
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2.3 Commminicotions

Scrmor lics ab o readwey-junccion., Troan sScrviecs 05eYELE -0
Khartoum, T1 Obcid, Kszssola-Port Suden, and Roseires, quitc reedlerly
in the dry, irresularly during the runy scaoson. Mosb of the ville ces
of thc project arece ¢ be rerciicd by crr. However copdibion of roods
158 poor, noné boing mdcadamized .

TDuring reiny se~son all the roads are closed for motor-troilrc.
Regular stermer scrvitcs do nol ¢x3sb on the Blue Nile.

dinirel trensrort hes oo used conerelly during the rainy momihs amd
in:the Gey ssason as scveral oreas or. inaccessiblc for motor-vchiclces.

2.4 Mcteorology

The B.N.P. lics =~ 8¢ the Suden - enwrcly in the tropics. Climaie
conditions of porthcrm end southtrn project érca differ congiderabiy. In
Senney amnual oseilation of tHe monthly mesn . ctperabure renges bétwien
250 ~ 3200 = Januery bcing -the coolest and May the hottcst month« whcreas
in Kurruk, the range, ds beaween 26° ~ 319¢ - April usually beang the
hottest month. The mean miminum tompe raiures never fallielow 1690,

Rainy sceson lasits in Kurmuk from May until October, in Sanar from July to

September. Anpual ainfd 1l in Kurmuk (940 mm) is sboul <Couble the wu-atlt
in Sermar (47X mn). Relatove hwndity s low (less than 50%) execpt Guring
o1l omnedaobcly after the veiny s coson.

2.5 Housing condition

The round-lmt "tukul? is by frr the most prevalent tyoc of structhurs.
It 45 usually conmstrucocd of & woodgn freme, thatch-walls and a comecd
thaiched roof, Less ihen 10% of the tukuls are built of mud or bricks,
midwashed or whitcweshed. - The nomads are using tents mde of coarse
wool., Whin eosumin; mbbicd 1ifc, thoy stall out ue th ir tcnts under fhe
tukuls. Swbles arc rother rarc sinec it is obviously not neccssary to
shclter the animls,

3, OBJ=l IV S5 (F THE PROJECT

{a) To set up amalernrs erediection pilot project in the Fung District

of the Bluc Mile Prwvince, cxtending alang the Blue Mle from Semmar in

the north to the Ethioppan bordcr in the south, during a three yeors! pcriod
begimuang in 1956, by c et-bleshong measures of rtsidual spraying with
mscetlerdes end o ther appropriatc mco sures wilh ¢ vicw to stopping all
malaris transmigsion ain this hypcrendenic arsa.

(b) To carry oub investigations an the Fung District and the Gezira
irrigated Lrwa, m order to solve the prooloms conaccoed with a futurc mass
anti-malaria corprism havanr, moleria crocdicebtion as its objcctive.

(¢) To train local personnel, including malericlogists, entomologists,
saniterione 2nd lobor-tory technicians in method of malaries eradicetion
and enidemioloprcol surveillence.
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(d) The invcstigotions to be corricd out by the team to solve problems
relsvant with mation-wide malarie ercdicetion eampalgn will include.the
followi ngs

i, The restang habits of the vector or vectors of mlara in the
areae

ii., The biting habats of the molaria vectors and thoir sporozoite rates.

iii, The period of malaria transmission - whethor limlted or throughout the
year.

iv. The ¢ffective residuel, action of insectleidal formulations to define
the oycles of the spraying pericds.

Ve The d egrec of suscep'bibili’qy of the malaria vectors to various
insccticides.

vi, The effective dosrse of variocns insecticidal fermulations on
different kinds of structurcs.

viie The role of anti~larvel mcasures an certein arid arcas,

viii, The role of drug administration combincd with other control measures
in 5 topping melaria transmission.

ix. The problem of scasonal migronts.

4. TEE PILOT FROJECT

4.1 Orgemzation, s laff, offiges, tronsport

In December 1956 the team cotabilished itself in Semar and the first
stage wos reached in foril 1957 when all key positions were filled by the WHO
Senior Adviser, WHO Entomologist, WHO Samtarian and thcir National Counter-
parts.

Morcever the following awnliary national staff were posted te the
projects

A btlie¢ Health Qfficers
Sanitery Overseers
Iaboratory Techmician
Enbomological Technicians
Administratiwe staff
Mecham &

Drivers.

-t
e Mg o
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Offices, laboretories, insectarigm, storcs and sarages, were esteblished
in Semngr Hospital compound. Eqiipment, veincles, insectitides and other
supplics were provaded By WHO and UNICEF,

JBatal-transnorte tion apounts now to 10 landrovers (UNECEF and WHO).
The Malaria Pilob Projech works umder the direct responsi‘bﬁ'ity of the'
Mipistry of Healih (Dirccior of Mcdical Services).

4.2 Budpst

Th¢ ‘Milaria Pilot Project geis Its funds froh thics gources.
Procuremcnts were and ars as follows (in BS<Dollars for 1960 provisional
figures)s

1956 1957 1958 1959 1960 1964 “Total
WHO - ‘!1'6 s 1793 46’ 7’90 43 [] 385 313 ozbi? - 168;012
m = 43,1 000 43, 000 543 QOO ,800 - 174, 800
SUD.N- 48,000 72,800 86,800% 86,80 86,800 375,200

Govt.

x = including salaries of personnel paid out of the repgular budget of the

Sudan Ministry of Health { 3 National Counterperts and 6 Public Henlth
Officers.)

5, FPRE-OPERLTIO NAL MLLLRIA SITULTION IN THE PROJECT AREL

As alrecdy mentioned; malaric morbidity in the Blue Nile Frovince was
the highest for the Sudon. Gubside the Gezira irrigrted area, the fipures
were as follows:

TER TOPAE, POPYLIT ION NUMBER OF MLLARIL MAL.RTA MCRBIDITY PER
= {BWP.without GaI,A,) GASES 100,000
1951 /52 1,215,864 81,391 6,695
1952/53 1,215,864 84,723 65967
1954/55 1,215, 864 100, 808 8,291
1955/56 1,215,864 8lg}57 6,922
1956/57 1,215,864 115,792 9,523

Diagnosis wes mostly clinical.apd only'zp apout 1% of ke cases blood was
examinud for maleria parasites. A‘Acpgrﬁp‘g'm fhis P, falciperum was the
most comon Specics. Ibs percantase is 86,5 - 92 and thot of P,vavex 8-13.5.
Genersl splensmetric and parasitological surveys woré néd done unbil the
pilot project started its activiiics.

In 1957, pre-operational malaris survey in northcrn part of project
area, covering 38 villages evenly spread over the arca, showed the
following results: '
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Spleen Rate Icsc than 10% = Hypoendemic molerna 10 localities
Spleen Rate 10 - 50% = Mcsoendemic maleria 24 localities
Splecn Rate 50 - 75% = fyperendome melaria 4 locelities
Splccn Rale  Morc thon 75% = Holoendaenic malorie 0

In 1958, pre~opcrotional surveys werc corried out in the southern
part of the project area cover ng 21 loealitics cvenly spread over all
the repion, The followain is the result of this survey:

Spleen Ratc Less thon 10% = Hypoendemic malaria 4 localities
Spleen Rate 10 - 50% = Mcgoendanic malara 14 localities
Spleen Ratke 50 - 75 = Hyperendanic malaria 3 oczlities
Spleen Ratc More than 75% = Holoendemic malaria O

ldccording to above splcnometric findings the ratc of endemicaty of ail
loecalities in the project area is as follows:

Hypoendemic = 26%
Mcsoendemic = 64%
Hypcrendemic = 10%
Hol cendemic = -

It is to bs noted thot the velue of splenametry, apart from being
not sensitive enouf"h hes to be considered in relation to Infcetions of
Kala-Azar and Schistosamicsis which are comman in the area of the project.

According to rcsults of blood examinations of fever cascs in Sennaf
Hospital, thcre arc two pcaks of maleria incidencc the first in October
coinciding with thc - aanfal, and the other peak between Februaxy and end
of April, colneiding with :.rmna’olon of cobtton plantation. - The second
pcek is misawzg in the Ron-irrigated aveas.

6. OFERATIONS

Opcrations were scheduled to cover vhe Pilot Project rcgion wilth
residual ansecticide sprayang ( one round per year), except for a amall
arsa between Raghad -~ and Dinder-River, which was left untreated as a check
arca for malariomctrical and entomclozical assessmentse

Dieldrin 50% w.d.pe wes employcd as the insecticide of choicce.

Tn Mey - July 1957, Sennar @istrict and part of Northorn Fung were
sprayesd.,

I dpril - July 1958, he mpraying of the whole area wes earried out,
Dctails of spraying for two 'yesrs were as shown hersunders
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1957 1958
QOperetiens Oncretlons
Numbcr of wallascs covered 654, 1,232
Numbor of structurcs spraycd 35,851 9,695

Nunber of population’ directly protocted 222,028 453, 480
Total ‘surface tr_s%td with dicldin > b 077,049 I 10,531,940

Total surfece arca trertcd with DDT - 833 800-

Average surface pecr eapita 2945 1’12 23.4 1‘12

Tobel dieldyin 50% W.d.H, uged 1.t 5,921 Kg.. 10,248 _Kg.
Totel DOT 75% wid.pd used 5 230 Eg.,
Dosage of "app‘licatiion oft dieicdrin Ouli9g i 05 ¢ 5
Dosage of splicetion of DDT - 2.0 g/m
Total workiinz days 45 76

Total man-hour for spray-men only 23,4772 by 965

Daxly Output per workar 1,500 1,200 = 1,500 W2

DDT on a minor scelc was used in 1958 progromme on an expéeramental
basis.

The output per spray-men dcpended on the locad teporraphy of the arcas
(flac or mlly, open or with jungle or demse bush, ctc.), availability
of water, and disionces between snhebitéd plaves {dispersion index).
Neerly 100% cowrage had been achievod with edception of the nomads-of
whom ‘only 10,000 could be traced and protected by residual sproying.

For maintenance of the 100% coverage asgpeclad Pilot Study Zone of 108
villages with 75,000 populatdon s Béen seb up around Semnar immedtately
after generdl spraying operatioms 6f 1958. ° Here 100% covorage was:econdinuously
achieved from July 1958 to' Jamuary 1959 by spraying of new and disturbed
surfaces and nomads bents. Fortnightly visits by 8.0s were arranged for
this purpose and for debection, blood exemmation and trecatment of fever
cascs arid for monthly collectzon of Plood slides of postescosondl born.
infents.,

In 1959 2 'speefel spreyin: compeirn has been arronged for the
temporary Gotton-vickers! huts ebtatilished in the pilot study zones

Mrber of temporary hut® Sproyed seecesssssessersess 8,658

Number of >disturbed Ints risproyed.sseeesnerrene snime 1,119

Mumber of populetdon protecied seiverscecnvscoranness 9,000
Superficial arer SPrayEd «ieseccsdnesacbosnesonssoss30E,000 W
To'ta]- dicldrizl 5% W.d‘?‘ used A A NRERNEFEREFYX RS EXEZREMNERMNSE] l|!28 Kg' 2
Dosege cf application of di€ldrin ceveeessssscorancss 0.55 gfm

In February = Mareh 1959 four sproying tcoms moved to the southern
project area, where the nomads are uswally gathering at this sesson and the
fellowing achievancnts were mads:
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(a) 4 census, which reveoled, thet the number of nomods in the project
area is in fact only about 30,000, i.c. much lowar thon siricd an the officzcl
CENSUS,

(b) Sinsle dose trcatment wath Camoouine o each nomad in the following
dosages

Morc thap fiftecn weors old -~ 4 iablews (600 mg).

7 - 15 yeers old - 3 teblets (450 mg).
2 = b ycors old - 2.toblels (300 mg).
Less then 2 yerss old -~ 1 teblet (150 mg).

4 total of 93,000 teblcts wers thus adminisvered. This mecswure
aimed nt an aceeleraicd reduction of malarze rceervoirs

(¢} The spraym- compaisn wes as follows:

Numbcr of comdhs 8010700 seeevrassenconcves 233
Numbcr of Lonbs and hubts spreyed sesesess. 8,311
Number of population protected .evevseeens 29,302

Total surfrce sprayed c.eseeavensscsness«a190,885 MZ
Totol disldrin 50% wedeDa 186d coeavaveves 352 Kg. 2
Dosage of gglicetion of dacldrin «evesnees 0.62g/m
Average surface per & 1tE -veieevessfoonces 10m

In 1959 the generzl spraying caupoign from April - July has cowvered
the tobel operationel arca, ajain mainly with dicldrin; DDT s becn used
for protection of 7,000 population (for co.parative asscssments).

Mumber of villages covered vevvivescass 1,398
Number-of strueres spraycdeeecveesess. 92,984
Nurber of population dircetiy protected. 469,560
Total surfacc treatcd with dieldrin ...11,919,600
Totol surfoce treated with DDT..vveaes. 227,200

Averare sarfrce per 20150 vhveeevrvans 25.0 Mz
Total dieldrin 50% W.d.D. USEd vewsnees 15,479 Kg.
Total IDT 758 WedeDe USCA tivrvesvnnnns 642 K. 2
Dosoges of onplichtion of dieldran ..... 0.65 g/m2
Doszre of applic-tiom of DOT sveeancses 2.1 g/m
Totdl munbcr of working GBS eesvecsses 90

‘¥an-hours of 21l WOrkirS sesecesvassacs 68,120
Daily outoub pcr Sproy=min cieesecessss 1,899 g

For the Pilot Study Zone the same proccdurc @5 i 1958 was rosumed
after genernl spreying. IL is plomned that in 1960 to expand this area
under 100% covirege amd survelllence to the whole of the ¥957 operational
reglon.
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Mlariomciricsl Assossments

In 1957 examaridi-n of blood slidcs off josteopcre uionel born
infrnic were done o8 snown nnder®

Be, of Slide Moo off Fladee osivive
Bvammn-d For ¥hla-~go
_July 1957 277 1
Sagust 1957 70 o
Scotcnber 1957 120 4
Ociober 1957 90 3
November 1957 157 7
Decenbor 1957 130 5
Jamary 1958 182 6
Februocry 1958 133 7
¥rch 1658 106 4
Total 1,005 35 = 3.,1%

In Aupust 1958 the monthly.blood examinotions in pogt~se~sonal born
infonts have been resumed on o larse scrle ancluding the Pilob Study Zone.

Ho. 'of Vaillages! . No. of Slides No. of Slides
Covered o )} Bxamuncd ~ - Pogitive

furust, 1958 50 288 2 5.fs
Sepuenber, 1958 gl 523 1.2,
October, 1958 86 482 2 n.f. + 2 pav.
Nowenber, 1958 99 566 2 o.f,
Desember 1958 80 477 -
Januery, 1959 95 533 1 pot.

Toteol 2,869 10 = 0.34%

Only 7 cub oft ghert 600 vo ulorly s ned pos tes.csopal born infonts
mve contracocd malerie (in 7 dificrent vallapes).  Since none of the post—
operataoncl torn inf-nis hos shown meloric 1rfcobion 1y, the coscs misht be
intcrscasonal anfeelion, "scrszsonM "t e uhdersbtood ds main transirssion
scason. The childicn »ar.e1uwe roto 258 oRC by (xemination of 3,335 bleood
slides of ths Pilot Study Zong wos 4%. ¥or 1959 ithe figures arc ziven
bckow (observetaions W11 25/9/59).

No. of villazes 1lo. of ¥, of Slides Ave of infrats
Covered Slig’f»cs Posidve
Bxomincd
fugust 1959 62 308 0 -
Scpt. 1959 83 424, 0 -

Tobtal 832 0 = 0.0%
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LAs for es the posi~s.cso nel malaria surveys arc coneceracd, the
following were obteined n 1958/59 in the ro-visived loealiviess

SFLEEN RLTES PAR.LSITE R.TES
Pre-Omer. Post-Opr, Pre.Opr. Pout-Oper,

After onc Serson

0f Protection 14.0 19.6 11..3 4.0
(1957)

After two Scasons
of nrotectiom
(1957-1958) 15.8 6.9 10.2 1.8

For the whole project arca under inscciicicdel treatment, whether
protectcd since 1 or 2 swesons, & stoelacvically significant drop of the
parrsite rate has bown -~roved; rosardings shlocenmies only for the 1957
operational arca, whercas the yegion protcceted since 1958 has ewcn .shown
an increase, whach 18 most liksly duc to Kala Lzar and schistosomiasis,

For the 1957 operational erca splepometry hes still mainteined a scatistacal
correlation to the perasitologierl findings.

The overall above fandings indi ate o drametic fall in the infent
parcsite rote, as well as in the general maloma incidence.

In the Postwscrsonel surveys 1958-59 ihe specics dastrabution hes been
found as followss

P, faleciparum 94.2%, P. vivex 5.8%, P. maloria Nil.

Thus there 15 no 51 nificopl chonce in the specics distributim
compared with pre~operationcl findings.

5. LCHIEVEMENTS

The Malrria Pilot Project scums to come close to achicvement of its
objcetive of mleria arodicntlon. The following eriteria should be
considereds

7,1 There has bewn 2 gignificent drop of-paresite ratcs in the area
under insectreidal trectment vith diaeldrin. The longer protection, the
more obvious was the ripression. The decrease of perasitc rates
corresponds about to thc nesural rerression rete for untressed faleiparum
malaria cases,
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7.2 The resulis of blood exemintbtions in pos mperﬂucmd torn 1nfants
andieete at leasiy drastic reduciion of malaria transmissiaon (eomplete
interruption in 93.5% of the villaces) for 6 muths afber rcsidual
inscciicade spraying.

7.3 Specisl attention to nomads scosonal lébourcrs in the. Pilok Study
Zone has prevenyed owtbreak of epidemies and maintained iy pm'hecmon of
the settled population.

7., The interrupbian of malaris “tromsmysston hes brought the pre-
existent immamty level neorly down to a@ero {1957 operational area,

2 seas. prot,). Therefore the system of actlve case-finding hag turned oub
to0 be extremely wolfisle” in these regions approaching malaria eradicatzon.

7.5 Entdiological studics showed that A. gambise 18 the only spccle so far
Yneriminatced as vector. Its 1ife is much Influenced by rainfall, Haain
pools and river bed pools are favourall e breeding placcs. It ig susceptivie
to all chlorinated Hydro-carbems. It is endophylic. Qut of the hine
species of fAnophelines collected in the areca sporozoites were cbserved orly
in A, gembiae during the monthsof September, October ond November. With

the occurrcnce of an imitial rainfall of 150 mm., pocls necessayy for
wnereased output of L. gembiac, are formed and melaria’ tmnsmlsslon takes
place soon afterwards,

7.6 Rezprding the usc of inscclicide, the camplete diseppcarance of

L gamblae in sprayed 2rea and 1ts high prcvalence in check ares and in
unspreyed nomacic camps points to a very effceiive control of Dieldran
over A, gambice. Incltusion of Nomads' cemps in the,rcsidudl spraying
coverage 15 necessory. Thas is agein beset with the pracuicel difficuliies
due to their.mobilify. Avother imporianmt poiny for cons:rderstion is

sui talile arr.nzeament for leaving undisturbcd the spreyed ‘surfaces at least
eix months afver spraying., Hepalrs 1o the roofs and pew plastering of
inner surfoce of the walls werc obscrved ab scveral wlaces, thus providing
new untrcated surfzce-in the controlled area., This con be awided by
good public education. Compevetive studies on DOT and Dicldrin are
procccding. If DDT as cfiecctive enough it 18 preferatle for cost and
human toxacity being low.

7.7 Reg-rdang trainin , it wos g;ivm to 26 pcrmanent Projcet Staff, all
120 P.H.O. and P H,I, of Sudan and to the findl class swudcots of Schocl
of Hygience.

7.8 Reprding the use of drurs, chloroquing and amodiaquine proved valuable
for fever casc treotment, and singlc dose mass trectment in moving
reservoirs as Nomads,. Tbc fact thet P.falelparum is the predominant specice
is of grect importance in malaria eradication campairm as it is amenable to
radical curec.
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8. SPECIL.L ]?ROBLEI".B AND FUTURE DEVELOPMENT

8.1 Duration of Milsriz Transmiscion Scogon

Wherces 1t 1s known that the, main transmission secason™mn the unirrigated
parts of the ngrthcrn project area lasts only from July to December, little
information is aveil"ble about the duration-of the tronsmission scosen in
the southern sectors. Asg 1t il probobly much langer or even perenni~lduc
to the.Tonger rainy scason, this problem deserves special atiention,
pardicudarly an rcgpect to the residual insccticidel action.

8.2 The present situation suggcsts the necessity 9f 2 spraying rounds

per year an the irrlrated parts of the northern pmjec‘b area, and most
probably an all southern sectors. As the problem for the latter is closely
linked with the duration of residual insccticidal effecot 2nd wath the
practical accessibalaty of the arca aftcr the rainfalls, this matter deserves
a thorough invcstigation to find nr-ctical solutions.

8.3 Full Coveragc by Insecticlidal Spraying

The rainy senson is the maan transmission season in the project area,
however, also the sceson for construction of new aml repair of old huts
as the gross becomes awvealable, Since during rainy season only animal
transport with all disadvantages remmrding lor speed and limited load is
practicable, thc presant s toff 18 not sufficient to assure maintenance of
1008 insectaicidol coverage in all but the palot _tudy zone. A woy of
achieving the maintoined coverage for the whole project area has to be
sought.,-

8.4 Check of Mlariz Trensmssion in the Southern Scctors

It has been pointed out, thet the curation of transmission s¢ son in
the southern projcet arca has still to be ewluated. This is a task for
the dry scason. For examination of the efficiency of the applied measurcs
the same proccdurs as for the Pilol Study Zons sccams to be feasikle, 1.6,
monthly blood e xamrmation in post-operstaonal born infents. It would be
sufficient to cover about 30,000 population. As this eertaanly absorbs
a considerable nunber of staff, increase of personnel will be indispensable.

8.5 Nomads, Seascnal Workcrs, Introduction of Malaria

The special campaigns for protsction of nomeds and cotton-pickers hav.
proved to be of utmst value also for prevention of malaria cutbreaks in the,
settled population. A system as adopted in the Palot Study Zone would ¢
certainly reduce the risk to 2 minimum if applied in the whole project arca.

The introduction of malaria from neighbouring arees, particularly from
the heevily infested Bthiopian border mme bears potential donger, 1
solution has to be sought in specding up the start of maleria eradicotion
in Ethiopia.
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8,6 Next Stoges of Malerae Erodacotion im the Pilot Progcet

If the ochicvamints continué to be as favourablc as seen .80 fer, the
Hase of at cek mey be bermirmoicd 2fter four yeare of 2nseciicidal
protection; thot is in 1960 and 1961 rcspectively, provided thod
conditims for consolidstion are fulfilled, for the swe recson a well
egbablighed purwillance 1s mmortant. For the northern nroaect arca
surye:gllanca is c¥pected tostart working ot full séale errly in 1960,
dépending of availsbilndy of sufficient transportation.

Singe WHU assigiiance to the project will-erd in'December 1960, establish-
ment of gurveillamce m the souihern project arca will be lef¥, to ‘the pational
glde. A vcry careful Surveillencc is nceded to consolidate rnd maintain
achievements.

9. Conclusion

I am fAlod v¢ pomnt out thats

(a) The projoct materialized 1Ls objcetives and thet the threc P'trtias
concerned 1.c. the Sudan Governmend, WHO and UNTTEF have cerriedoutl’
their rcsponsibilitics in 2 mosS commendable way.

{(b) Goopd results werc ochisved and: of these the treining of staff and
incrimination of the veewor werc: of the imost im-orilence.

(e) Errarectach of maleorie an Suden ooocars to be possible subgect to the
aveilability of inbtarmationcl fanancitl dnd lechniecol assistones. As thas
programmc Will bc ¢ mhther of natiomal as well as intcrnational 'concern,
the cooperation of neighbourans countries of the Fastern Mediterroncam

and African rcva.ons, and the synchreonization of thoir eracdice tion progremmes
have to ‘be sssurcd well in advanec, so thot - wanegessary cfforts and

heavy expcndaturcs ean be avoided.
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