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1, '. The Administration recommends an apportlonment of $3h,000 to the

Sudan for insecticides, eprayere,‘leboratory equipment and transpnrt to extend
one area covered by the Sudan's antipmalaria work. - This would be in the : Blue };
Nile province where SOO 000 people 'in the Gezira irrigated area are already
covered, and it is prnposed to ¢nver an additional 200,000 in the surroundlng
7area durlng 1056 . 'The Government would increase its expendlture in malaria
cotrol by the equivalent of $70, 000, to a total of $170,000 equivalent.

2:" f_ This 1is recommended as’ the first year of what is 1ntended to be an
expandlng eradication campaign. Discussions have started about extendlng the
additional coverage to 500,000 people in 1957 and 1,000,000 in 1958, However,
the working out of a plan of operatlons for eradication depends on the visit of
a WHO malariolegist which is to take place in the second half of 1955.\ The -
Administration expects to make a recemmendation to the next sessiori of the Board
_for aid, to this project if an eradication plen 1s agreed on. v o

The malaria problem in the‘Sudan

3 The Suden, with its very large area of abnut 2, 67h,000 square ‘
kilonetres, is a sparsely inhabited country its population of 8,76h,oh8 showing
an overall" den31ty of about 3. 3 inhabitants per square kilometre.‘ About
2,843,000 people, however,. are. concentrated in a very limited area, alcng the
banks of the Nile and in the Gezira district. In ‘these parts of the country
the density of the population rlses tn an averege of about 100 persens per square
kilometre, Ow1ng to the geographioal p051tion«of the country; whlch extends .
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from 3°h57.to 219507 latitude North, climatic conditions are not uniform.
Modifications of rainfall, relative humidity, and temperature occur progressively
from south to north and the climate passes from the equatorial to the desert type:

h. Malaria is one of the chief health problems in the Sudan. It is the
principal cause of sickness of the population and is thus responsible for its
major loss of agricultural efficiency. Malaria is also a cauce of many still-
births and, especially in the south; of high infant moriality. During the past
four years about 1,128,081 malafia’casgs attended the hnspitals! dispensaries,
and dressing statlons; this means that half of the tntal pepulation in the
relevant area received treatment for malaria, According to the records of the
year 1951~1952 malaria represents 5.2 per cent of the total number of new cases - -
treated, being followed by trachoma 3.5 per cent and syphilis 2.9 per cent.

e ‘Due to the variation from south to north of four main factors, namelys:
rainfall, rise and fall of the Nlle, irrigation, genefal temperature and humidity,
the character of malaria differs considerably from one part of the country te the
other. Anﬁpheles gambiae is the main vector species of the Sudan. Plasmodium

falciparum is the prevalent parasite throughout the entire country and is widely
dominant both in the northern and southern areas,

6, The distribution of malaria morbidity over the nine provinces of the
Sudan is shown by the following figures, which have been computed by comparing
the ratio of treated cases against the provincial pepulations

-

Province Area square Population Malaria

kilometres morbldity
Northern province . 460,000 715,549 2, 7%
Khassala province 343,000 788,230 2.8%
Bahr el Chazal pravince - 212,000 770,960 9.6%
Blue Nile province o 140,000 1,840,582 4,62
Darfur province - - Ls0,000 1,000,570 178
Equatsria province : 195,000 632,891 L%
Khartoum province o 23,000 , 186,420 2,8%
Khordofan province ' 375,000 1,671,62¢ 2,5%
Upper Nile province . 236,000 852,216 1.3%

/Present malaria control seees
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Present malaria control

7 . Malarie control in the.Sudan-has passed through all the phases

of technical progress g0 that 1t can be sald.that all the devices which

are known to be beneficial in reducing the effects of the disease have been

‘employed‘in different rarts ¢f the country; In varylng degrees. Up, %0

1951, the maln ‘emphasls was on anmﬂ-larval meagures. However, some experiments ..

-were carried out in 19&9 and 1950 with the spraying of insecticides, and.

from 1951 onwards this method was used more widely. Residuel spraying .
operatlons are now w1de1y used in pewemete* sprayinn of major towns, in smel.
towns, in some rural areas in the ma*or cotton cultivation schemgs and

vhenever condit¢ons of ez cepuional ep*demic r isk suggest it- IarVQl control
measiires are 84111 used on a Jargc scales  The bulk of tke anti-malarla ;
operations: LB presentky centred in the Flye Nile Province and in the Nortnern

Province in view of their economic importance which is due mainey to cotton
production in irribated areas. It is roug ly estlmated that 8 pormlation _'
of 3,000 OOO vas d;rectlv nrotected dur;n" the year July 1953 to June 395L as a

result of measures againe either the 1arva or adult mosqulto.

Plans of Lhe Gowernment *or futvre ma1ar1a work

8. _' The Governmenx w1shes to expand malaria operations first of all ‘
in two main areas' e

a)pthe Northern Province, ..
b) the Blue Nile Province .

°r The Northern Provinee,between the Egyptian border and the KhaftOAm )
province,.in the stri§,of,gultivétedrland-along*the Nile, has a population of
ebout 715,000. .At the request of the Government, a WHO malariologist visited |
this area in November-December 1954 for which, in June 1954 ; the Government

had elreedy requested assistance from UNICEF -and WEC. -.The-course of -
developments was changed , however, due terXceptional height.of the flcow.of the
Nile during.&ugust,September and Cctaober of that year. The Egyptlan Government
fearing a second anopheles gembiae invasion of Upper Egypt similer to thet of 19L2.
cffered the Sudan Governrent assistence in a gpraying campalgn to be carried cut

/aIOgg thé*bé§£s.6f the Nile.;,
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along the banks of the Nile south nf the frontier up to the fourth cateract. As
there was a risk of epidemic outbreak, this was accepted by the Sudan Goverument
and spraying operations were carried out between September 1955 and February 1955,
It is the dntention of the Government to continmue malaria control operations in
this area in subsequent years. International technical assistance is being
solicited and the prssibility of requesting UNICER assistance may arise later if
"develnpments so require.. ' ‘

19, The Blue Nile Province4ie to a great measure the centre of the wealth
of the Sudan, as it contains the Gezira irrigated area, which is the seat of a

most intensive and profitable cultivation of cottrn, There is every prospect

that ﬁhe economic importance of the province will be greatly intensified when new
irrigatioh works higher up the Blue Nile are put in hands There is a very lively .
appreciatinn in the Sudan of. the health conseduences of alterations in the water
balance of the countryside, and the authorities wish to take all possible steps

to avoid a repetition of some of the undesirable by-products which followed the
start of the original Gezlra irrigation in 1925, especially as regards malaria
resulting from the increase of annpheles thus stimlated, An immediate
consequence of the new irrigation work will be vastly tm inerease the breeding
grounds for the main malaria vector in the prnvincee A. gambjae and perhaps

also A. pharacensls and A, rufipes which are als» present, Clearly a circumstance
of great danger will be created frr increased malaria transmission unless proper '
precautions are taken,

11. The total population of the province amounts to some two million people,
one and a half million of vhom live outside the Gezira irrigated area. That area
has been under continuous agricultural development for thirty years and as a
result has been an all-weather road systemy it has alse a prosperous econcmy

and a health department organized as a separate and semi-autonomeus unit of the
provinciai-health service, -'This‘unit affords protection against malaria by a
twice~yearly residual spraying with gammexane,

12,  In 1951, before residual spraying started, 35200 eases of malaria were
reported in the Gezira irrigated area. In 1954, ‘he third year of residual
spraying, there were only 600 cases reported, The extent of the activities

/are shown by the following figuresecsseses
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are shown by the following figures:
Quantity of gammexane used during 1954 - .1bs, 170,000
Total number of ronms sprayed. (each S o
approximately 500 sq. ftu) .. . o . 265,000 .
Total sum spent for insecticides and transoort o
(out of which %& k4,000 for 1abour) o - IE 18,650
No. of mosquito men | o S b L1
No. of Sanitary Overseers o . 5 7
No. of spraying cycles per anmum | 2
No., of vehicles (lerries) . - S 8
3. It is the intention to cantlnue malaria control by these means 1n the

Gezlra area, mconomically the aroa can afford the cost, and there is every nope
that the control can be rendered more absolute. The authorities are conscious
that they have »een prnceeding somewhat empirically and they wish to‘§gcréa5e the
amount of scientific malariology being dohe, "Uﬁfortunatély, the Suaén Government
does not have.suitable staff for this work,’ angd it 13 therefore proposed that
international staff required to assist in starting the malaria control in the
remainder of the Blue Nile province will also include the Gez ira area in their:
sphere of activities, ”

1, In the remainder of the Blue Nile province, with a population of
approximately 1,500,000, attempts have been mace at malaria controi and the
Provincial Health Officer can mobilize 50 3—man sbfay teams, These effbrts have -
been hindered by the great dlfficulty of d01ng two sprayings with gammexane

during the rainy period. In 1954, 75,000 malaria cases were known to the
authorities, The Government's plan for the iuture 15 to cnncentrate the malaria
control effarts on the areas vhich will be first affected by new irrigation, and
to extend the work by stages from these areas as a base, It is for the malaria
control work in these areas that UNICEF and WHO assiétance is now being requested
by the Government, ‘

/l)-‘lp A Stu@ eesan
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'15. The transmissilon seagon occuples the four months from mid-July
40 mid-October. During those four monthe movement around the province

(the present Gezire irrigation arca excepted) is 4ifficult owlng to the
rains. If protection is 10 be given to the porulation by resldual
svraying, the work should be eamp;eted'by midﬁﬁuly'and‘its efficacy mst '
perslst until the end of the transmigsion scascn.

16. As has been suggested abo&e,_the new irrigation work will
greatly increase the malaria danger because ¢f the increase of the vector
species. It is therefore loglcal, before that increase takes place, to ‘
take all possible steps to reduce the vector's chances of finding an infectlve
blocd diet.

17- This meens sterting melaria control now - while factors favour
control‘and before the human population is greatly increased. Insofar as

it is possible at thie stage to make an estimate, there must be from 3 to 5
years avallable to the health aunthorities to secure a good dvasgis of

control before any large scale change will teke place in insect-human ecology

ag a result of irrigation.

v

8. The Government would propose, if it can obtain the

necessary asgistance, %o extend protection ocutside the Gezira area to an
additional 200,000 people in 1956, expanding to 500,000 in 1957 and

1,000,000 in 1958. The Gezira irrigation area, around which the project would
extend , 1s a potential central core for eradication. Natural barriers exist

to the north-east and north-wes’t in the shape of seml~-desert reglons which are
only sparsely inhebited. The medn expension of the project will be to

the south and west, whefe cnce again there 1s a natural 1imiting barrier in the

/semi -desert and ¥goz"
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semi-desert and "qoz"sami areas of northern Kordofan Province. To

the east lie the mountains of Ethiopla, where only the river valleys

glve danger of re—infection. It 1s to the scuth that one must 1ook

in order %o find the expoced flenk of the area it is proposed to

protects Though the Blue Wile Province is .largely mede of the -dry
central clay plain which stretches over ite border in the soutiern pdft"
into Kbrdofan and Upper Nile Prouvinces, it 1s touched at one point by

the flood plain region of the Upper Nile, which is an excellent mosquito bVeeﬂing
ground. It will be necessary to investigate how large a dangar of - .
re-infection this presents, anl what barrier steps will be necessary. It
would be wrong to meke too much ¢f this at the moment because the Upper
Nile Frovince 1s not densely Inhabited, and the swamp country does not .
actually eytend 1nto the area where control is proposed

1. A umo malariologisu will be visiting the Suden in the second
half of 1955 to 1nvest1gate and discuss with the: Government the geheral
gtrategy for’ eradication, and to help prepare e plan of operations for
the next few years.

20. The Administration‘considers %haf:it would be wlser to await

the results of.this work befdre consldering allocations for 1957 and a plan
extending into later years. However, ald to extend coverage over an

additional 200,000 people in 1956 18 recommenced now, in ‘order to alléw this
work to start as proposed by the Government in the first half of 1956. Otherwise,
another year will be lost, cne of the few remaining before irrigation aggravates
the problem. Moreocever a Government request (since modified) hes been
antstanding siﬁcéijune 195k. WHO gives its technical approval to this 1956
extension; the Crgenization algo ezpects the large plan t0 be succesafully
prerared later in’ 1955 and 1s vreddy to contribute technical assistance for

1ts execution. ‘ ' )

4

/Plan of operations....
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Plan of operations

A. A fully detailed plan of operations will be prepared following the
visit of a WHO melariologist in the second part of 1955, ‘Based on initial
studies by WHO, UNICEF and Government representatives, however, and with the
, technical approval of WHO malaria experts, it is‘proposed to extend spraying
operations in the Fung arezs of the Blue Wile Province to cover an additional
200,000 persons. it is proposed to use an insecticide which offers good
protection through a single spraying carried out before the rainy season.
Dieldrin is therefore being proposed with the possibility of transfer to-
another insecticide should further technical study on the spot show it to

be desirable, International helﬁ would be wanted not only for supplies

and equipment but also for the provision of trained staff, and WHO is
therefore expected to provide one malarioiogist and one‘entomologist.

These staff will make their advice available to the jiezira area also,

2. Corresponding Sudanese staff of good general experience will work
with the international staff so as to gain specialized experience necessary
for later independent work. A4 total of 100 field men will be available.

UNICEF commitments

Be UNICEF is requested to provide the following:
a) Dieldrin, 50% wettable dispersible
15,000 1bs - $L7,0C0 -
b) Sprayers, .
100 _ ' 2,500
c) TIransport: -
4 Landrovers 4 x 4 ‘ Y 8,000
d) Laboratory Equipment ' 2,000
Contingencies 1;500
Freight 3,000
Totals | 34,000

/ Note on supply requirements;;..{
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Note on supply requirementss

a) Insecticides and sprayers:s Pending final details to be agreed when
the plan of operations is concluded on the basis of the WHO expert!s
visit, the above calculations are based on a dosage of 0,f grs, nf
technical insecticide per square metre applied to .an average surface
area of 45 square metres per rmom, There are approximately two
persons per room.

b) Transports In 1956 the Govermment will provide 8 trucks for transport
of personnel and supplies. The L vehicles requested from UNICEF will
be used for supervisory duties, ,

WHO Commitments

2L. The WHO Regional Office for the Hastern Mediterranean has participated
in the planning of this programme and the project has the technical approval of
WHO which will provide the follnwing personnel out of Technical Assistance fundss
a) 1 short-perm consultant malariologist in 1955.
\ b) 1 malariologist and 1 entomologist for the whole of 1956 and 1957.
¢) 1 fellowship for one year in malariology or entomology, in each
" of the years 1956 and 1957, '
b) and ¢) are subject to supply assistance being available to make

the project possible,

Government commitments and matching

25. Estimated expenditure by the Government during 1956 in carrying out
its anti-malaria programme is & 170,000 out of which & 25,000 ($70,000) would be
new expenditure.

Target time schedule

26. The first year's insecticides, sprayers and vehicles are requested for

arrival in the Sudan early in 1956,




