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EPTDEMTOLOGY

In studying oasis malaria, reference should be made to
the "Man, mosquito, parasite complex" with special concentra-
tion on certain points that might be considered peculiar to
an 0asis. The classical defimition of an oasis 1s that at 1s
a depression in a desert area which leads to accumilation of
water.  Dependeat upen the amount of available water, a
certain mumber of human population settles either temporarily
or permanently in or around such a depression. The usual
source of water for permapent settlemsnt is from deep wells
(artesian wells) or springs. Another factor that governs the
mumber of settling people is the facility of availability of
water, Where the depression i1s deep and the level of water
15 near, there will be a contaimous flow of water from a dug
well without need for aay mechanical means. Such settlers
are usually not clever farmers, thus much umised water will be
available. DBesides, drainage 15 inadequate and the irrigation
canals are badly constructed, and so extensive sheets of
surface or seepage wabter accumulate. Thas will invate an
extensive breeding of mosquitoes with only a comparatively
small population who will be freguently bitten and thus highly
exposed to infection. Such settlers are usually primitive
and contented., They live on cereals, and many of them consume
a lot of rice and their i1ncome depends mainly on dates.
Neither the cereals nor the palms need much water and the rice
cultivation means an gccumzlation of pond-like water in the
field, Thus water is permanently accumitlating either umused
in wanter, spring and fall, or in the rice fields in summer,
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In the season of the dabe crop, which 1s usually the fall, many

of them sometimes legve their houses to build temporary huls in
the palm groves. They are thus more exposed to infection in such
huts 1f their houscs were sprayed. IMoreover, when their summer
temperature is high, many people either sleep outside in the open
courtyard or on the top of thelr roofs exposed to outdoor biting

of mosquitoes., The means of transport for shipping of the date
crop is either on camel back or by means of trucks, This also has
a bearing on importation both of mosguitoes and malaria, Bedouins
from the surrounding desert and caravans also visit such settlements,
either supplying them with vectors or contracting malaria Trom the
localtty, thus starting a difficult problem in malaria eradication
programmes.

The longevity of the mosquite and the efficiency of the vector
determine the prevalence and season of malaria, The ocasis usually
has a continental climate, very hot in summer days and very cold in
winter nights. VYherever an optimum temperature coincides with
sufficient humidity, a malaria outbresk develops. During the very
hot summer with low humdaty, the mosquitc development is fast but
1ts longevity is short so the transmission is -interrupted, The
gold wanter, on the other hand, delays mosquito breeding and reduces
or even stops parasibec development. As for the vector efficiency,
high mosquito density of even a poor vector like A.pharoensis or
A.sergenta, is able to cause much malaria as e.g. the Egyptian Oases.
In the case of an efficient vector such as A.stephensi very high
malaria incidence is expected, as occurs in the Katif Oasis of
Saudi Arabia.

The size of an oasis varies from a very small populataon settling
around a well to a very large mumber of big villages e.g. the
Al Hassa Oasis of Sgudi Arabiz whose population is about 100,000.
This obviously depends on the rumber of wells and the avallable
cultavable land, Tt 1s worthy of mention here that in scme countries
such as 1n the Egyptian Province of the U.A.R., there is a project
for the.expansion of two of these oases to utilize aboul ten times
as mach as the present cultivated land by increasing the mumber of
wells. In such cases, 1t is vital first to eradicate malaria from
the local population, second to guard against importation of malaria
with the new settlers and, last but not least, to limit and combrol
the water supply, build proper irrigation ditches and make proper
drainmage systems to keep the population healthy and prosperous.

Lastly the sparse distribution of the villages in an oasis is
an advantage somctimes, rendering them suitable places for malaria
research and trials of the different methods used in eradication,
On the other hand, this same property is a disadvantage in
eradication amd control operations, especially as regards supervisicn
and transpart.

METHODS OF ERADICATTON

In the Egyptian territory of the U.A,R. We have more than
40,000 pceople livang in four oases that lie to the west of the
Nile Valley. They were well known to be very malarious s nce the
vory old history., They were used as caravan stops for the routes
that pass between the Sudan, Egypt and North Africa. The wvector
species 1s mainly A.sergenti. There exists also, in the three
southern oases only, A.pharoensis, which 15 the main vector in the
rest of Egypt. However it docs not appear to be important in the
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oases, as most of the specimens were collected from stables, and
more than 95% of the blood meals tested were found to contain ox
blocd. Besides, after the eradication of A.sergentli from Dakhla
and Kharga Oases (Madwar and Shawarby), race cultivation was greatly
incrcased. Consequently A.charoensis bred extensively and desplie
o parasite rate of 2.5% during that year in Kharga, malaria incidence
steadily went lower and disappeared in 196C without any conbtrol or
surveillance effort.

In these cases we took the opportunity of hoth their malariouse-
ness and i1solation to undertake and evaluate the dafferent mothods
used in malaraa control.

In Dakhla and Kharga we tried the use of larvaciding and in
fact we were aiming at a vector eradication, and after a tremendous
effort lasting for three yecars we presumably succeeded in eradicating
A.sorgenti but not A.pharcensis or A.multicolor, Re-infestation
with A.scergenti took place two years later and the species estabe-
lished itself in Dakhla, and in another year in Kharga also., The
effort and the expenditure were not completely wasted as malaria
dropped dramatically (Table I). Since 1950 many new wells were
dug and nowadays there is an extensive projeet for land reclamation
ard well digging., Lucklly enough the ingidence of malaria has not
Increased and an attempt towards complete eradication by surveillance
i8 being mads.

In 1850, a residual spraying programme was wundertaken at Siwa
Qasis to try malaria eradication and compare the results and ex-
penditure, 1In spite of the persistence of A.sergenti, the only
local vector, malaris has also almost disappeared as shown in
Table IT, The expenditure in this campaign was about ome-tenth
of the preceding onc, The cost per capita for larviciding was
caleculated to be about 2,2 Egyptian Pounds compared to only about
0.2 for the residual spraying. Moreover the effort spent was much
less, OSurveillance is also being introduced to reach a complete
malaria eradication.

In 1955 and 1958 mass drug distributaion was evaluated in
Bshareya Oasis. Two drugs were tried namely Camoprim (camoquine
0.15 + primaguine 0.0l)} in 1955 and Pyremethamine (daraprim) in
1958, The isolated villages, Harra and Heiz were chosen for drug
distribution., They lic about 30 kms. apart. Their population
is about 650 and 350 respectively. Two other villages, viz.
Bawiti and Zabou, 18 kms. from Harra, wecre kept as controls.

Camoprim was distributed to everybedy in Harra in February
1955 at a dose of three tablets for the adult above twelve years of
age, two down to eight years and one until four years of age and
half 2 tablet below that. The whole dose was givon at bed-time by
owr staff. The drug has a hitter taste that was rejected by
children and infants. Side effects included nausea, giddiness
and headache that lasted for a few hours. Eight doses were given
at fortnightly intervals during February and March, with the idea
of radically curing the dlsease during the off-season to that by
the time transmission starts, all the parasite reservoirs would
have been elimineted. Results are given in Tables III, IV and V.
The condition of Malaria was surveyed during the latter part of
1954 1n Harra village (Table VI). It might be noted that the
three common species of plasmodium occur iu this village wath a
preponderance of P.malariae up to September and of P.falciparum
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during Oectober and November; the peak for both lies in November.
In Jamuary 1955 a pre~treatment survey showed an average parasite
rate of 9.7% (Table V) and the higher percentages occurred in the
lowest age groups. The post-treatment survey done at the end of
March showed an appreciable drop to an average rate of 2.3%.
However, it did not eliminate the reservoir as was expected.
Comparison of the months of Jamuary and April in the control
village (Bawiti, Tablo V) also points to a decrease of the parasite
rate from 12.1% to 8,94, Nevertheless, statistical study of such
differences signifies the effectiveness of the drug., The same
schedule of drug distribution was followed during September and
October of the same year. In that case the effectiveness of the
drug was mach more apparent as the parasite rate dropped from 4.3%
to 0.8% and at the same tame it was the opposite in the control
village where 1t rose from 9.2% to 13.5%. The latter rise was
especially prominent in the incidence of P.falciparum. However,
in October 1956, the average parasite rate was 15% out of 288
films examined.

It might thus be conciuded that Camoprim is an effective
suppressive but 1t was unable to eliminate the reservoir in the
given schedule, and further research as regards adjustment >f the
interval and probably the dosagc,1s needed.

In the case of Daraprim, a trial was made in 1958 to test the
residual effect of the drug in the two villages of Harra and Heiz
taking thc villages of Zabou as control. Daraprim 25 mgm. tablets
were distributed to all the population of Harra once every month
starting from the 22nd of June untal the 22nd of October. Children
up to seven ycars were given 1/4 tablet and between seven=twclve
half a tablet. In Heiz two doses only were given, the first on
the 22nd of June and the sccond on the 9th of Aungust so that on the
22nd of September the effect of the drug would have lasted for
about forty-five days. Blood colle¢tion Ifrom almost all the
ponulation was finished in about two-three days. The positive
cases were treated with one dose of simple camoquine in all these
villages. The results of blood examination starting from May to
November inclusive is given for each age group in Tables VI and A-D.

It might be noted that though the mumber of infants (Table VI A)
13 rather small in all villages, yet it shows that the incidence of
malaria among them was highest during September, October and
November. In the case of young children {(Table VI B) Harre, which
receivéd monthly daraprim, had the lowest incidence while Heiz
maintained the low incidence during July and August only. In
September, i.e. about forty~five days after the second daraprim
dose, the malaria percentage was very close to that of Zabou, the
control village. The older children in the next table (VI C)
showed a very similar picture. In the population above twelve
years, malaria showed generally a low percentage in all these
villages, much more so 1in Harra.

It may thus be concluded that the drug used in that way
appears to be a comparatively effective suppressive. It appears
also that 1ts effeoct does not last for forty-five days.
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It is worth while to mention also that in Harra there were
in all twenty-seven cases of malaria {5 vivax, 8 falciparum and
14 quartan) and eighty-eight cases in Zabou (3 vivax, 71 falciparum
and 14 gg;agb_a_g}. All these cases as mentioned above were treated
with Camoquine from 22nd June onwards and were apparently followed
during the period of the experiment from one to five months. Only
cne of the fourteen quartan cases of Harra had a second attack
during the period. On the other hand, fourteen of the seventy-onc
cases of falciparum of Zabou had two or more attacks.,
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Malaria in Kharga and Dakhla Oases, 1945-1958

R S S s S R R SN s I S I T e s S S T S S N NS S SN S S I O S o TR R o T Ry
Dakhla | Kharga
Year [No. of films| No. % No. of films No. [ 277
e | 2XarANEd | pOS. | pOS. | examined | pos. | pos. |
1945 961 141 14,7 S01 32 | 6.3
1946 6,847 946 | 13.8 2,532 208 | 8.2
1947 5,639 39 1.1 1,720 62 | 3.6
1548 1,968 & 0.3 1,37R 32 | R.3
1949 1,935 11 0.6 1,181 6 | 1.3
1950 3,878 51 1.3 3,880 o|o
1951 2,128 46 R.2 4,512 5 1 0.1
1952 5,577 1R 1.8 4,153 3| 0.07
1953 7,212 15 0.2 5,494 0] o
1954 7,735 2 0.02 5,627 1| 0.02
1955 1,405 0 0 623 0] o0
1956 1,316 1 0,07 692 c} 0
1987 1,771 i 0.06 795 0! 0
1958 2,056 0 0 B71 010

Note: The preliminary survey of 1945 started in November and
lasted one month.

1946 and 1948.

-

Dakhla to 1951 spray.

A larviciding campaign was carried out in both between

In October 1851, houses of Dakhla were spray-painted

B . T T T O B .

TABLR IT
Malaria in Siva Oasis, 1950-1958

%ﬂﬁ#:::i::z:::::ﬁ:ﬁ::: R SRR YR T T x::z::x::::::q

No. of films % Spray
Year _ examined Nb,_pos;l.‘bivqﬁ Pos, Painting
1950 541 97 18.8 =( survey)
1851 3,776 276 743 4 times
1952 4,583 71 1.5 twice
1963 1,543 15 0.9 twice
1954 853 7 0.8 once
1855 797 0 o -
1956 793 3 0.4 -
1957 678 11 1.6 -
1958 899 7 0.8 -




TABIE III - Malaria Survey (Harra Village) 1954

July August September October Novenmber
Are Tot. Tot. Tot. Tot. Tot.
g Sm. V. F. Sm. V. F. M. Sm. V. F. Sm. V. F. Sm. V. F. M
Group o
0~-1 6 0 O 4 O 0 © 0 0 12 0 0O 6 0 3 o0
2-4 32 0 O 4 0 0o 2 3 0 0 a 2 4 45 O 10 9
5 w2 30 0 @ 28 0 0 © 13 ¢ O 38 0 O 3 0 3 5
12 + 98 O O 98 1 0 © 286 0 O 185 1 O 161 0 1 1
Total 166 0 © 44 1 0 2 46 0 0 34 4 4 14 4L | 250 O 17 15 12.8
P SO O S . i
TABIE IV - Malarma Survey (Harra Village) 1955 (Camoprim Mass Distribution)
January End of March T T T June Sept. (before End of Oct. (After
(after Camoprim I)| Cameorim IT) Cameprim IT) .
-1 23 2 - - - 0 & 0 0 11 0 1 5 0 ¢ 0O
2 =4 86 1 5 9 O 0 5 49 O 0 7 35 0 © i9 0 0 O
5=-12 1124, O©0 10 93 0 2 4 3 0 0 1 5 1 3 3 0 2 0O 5.7
12 + 263 1 2 330 0 0 1 09 0 ¢ 1 176 0 3 168 0 0 O
Total 514 4 18 28 313 0 2 1 20 O © 218 1 7 4 4,3 |22 0 2 O 0.8
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TAMIE V « Malaria in Control Village (Bawiti) 1955

Janvary April June September November
AGE
GROUP Tot. Tot Tot. Tot. Tot.

Sm. V, F. M, % |Sm. V. F. M, % |Sm, V. F. M. £ |{Sm. V. F. M. % iSm, V. F. M, %

0-1 ¥ 0 4 35 {7 o0 2 391(3 0 3 0 7.6/ 26 1 6 5 4 {17 1 1 1 18
2 -4 60 0 7 15 36.4258 0 2 31128 |106 O 1 1212,2{ 72 1 10 7 25 {132 1 48 2 3B.6
5«12 B2 0 0 1% 17.d233 0 O 3% 6.0 |125 0 1 5 4.8/216 1 23 8 L.B1%0 0 38 6 26
12 + 32 0 1 1 3.3 33 0 0 1331372 0 0 2 05/467 0 7 3 24349 1 8 4 2.6

SIS W — - - : — e
Tetal 4B0 0 12 46 12,4594 0 4 49 8.9 162 0 5 19 3,776 3 46 2 L.2/1818 3 95 13 13.5J
_______ mmd e b s ssmmmmeesmenmeemdesssssscsssessescemssdoscsmcsomescosossesomkssss—cocosssessme—amed
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Daraprim Experiment

TABLE VI:

age group
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