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During the period July - December 1958, a regional epidemic of
unesual intenstty and scope struck throughout most of the massive high-
1land area of ¥Wthiopia bebween elevabions of 1200 and 2200 metres. AL
least four of the central highland provinces - Shoa, (cjjam, Beghemder,
and Wollo - were severcly affected, with numerons local districts
experiencing outbreaks of a fulminating character, accompanied py high
mortality, Morbidity exceeding 75% of iLhe population was commonly
observed in many of the local settlements anc communities,. Qther
provinces lying at lowsr elevations bordering on the Sudan, Kenya and
Somalia were vouched only in the highland parts of their territory
where climate and topogravhy arc comparable to that found i1n the central
plateau provinces, The federated state of iritrea, which borcers
Ethiopia on the north and northeast, apparently escaped the epidemac,
as «no reports ar records of urusual occurrence Were cocumented by the
Tritrean Public Health Deopa~tment,

General Observations of the 1950 Epidemic

Ir retrospect, the malaria epidemic of 1958 can be said to have
made 1ts first appearance in lale June of 1958, although no onc in the
medical services al the time knew or suspocted that an cpidemic of
unusual propo-bions was 1n tho beginning stages.

By coincidence, onc of our malaila swrvey parties hcaded by
Najjar discovercd a malaria outbreak of unusual severity while con-
lucting, routine investigations in labte June 1958, near the area of
Bahar D>, wheie the Blue Nile River mekes 1ts exat from Iske Tana,
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The lake lies ¢t 1,800 metres clevovion and cutbreaks of mlaria of
varying intensily occur rogularly cach yeer 1n the surrounding area,
but, the aczk prevalence normally comes in the monvhs of October and
November, reflecting the inbense wmalaria transmission of Scoptember,
While it has becn rcoported by Covell (1952) that small outbreaks do
someTines occur 1n June, just pr ceding, the advent of heavy rains in
July, the findings of Hajjar and his party _.ave cvidence of a
widcspeead 1llness of uncommon severitye The local inhabatants were
grestly cislroessce over the prevalence of 1llness, as Junc 1n most
of their memorics was not rogardcd as an unhnealthy month. Various
local residents living at a place called Gange (1,850 metres clevation)
on the .ndessa River commented thot the wcason was most urmusual an
that the malaria cpidemic was under way now rathcr chan the usual
timc 1n the Septembor-Noevember leriod,

Blood erxaminations of thirty=five suspected maloria cases av
Gange yieldud twenty-two posiiive for P, falciparum, one P. vivax
and tnrec mixed infections. v Sebatamil, located a few kilometers
outsree Bohar Dar, an examination of forty-eight blood films yrelded
ten posibives, nine of which were P, falciparum ancd one mixed
infecvion, In Bahar Dar there were minc pesitive P, falciparum and
one P, vivax oubt of 137 blocd film examinations of school children
and occupants of the local jail, The combinec gamctocyte rate for
Ganjge, Scbatamit and Baher Der wes 31%,

fLnopheles gambiae was the only vector specics found in asparator
collections made from 1nside humah dwellings,. ..t Ganje an average
of 100 engorged females was teken from five dwellings in collcctions
Timated Lo fiftecn mumtes por dwelling.

4 Low months later, in the September-November perioc, the whole
of the Leke Tana region and the upper Blue Nilc valley were the
scéne of o catastrophic cpidemic which prostrated the majority of
the population in most districis,

In the DDT resicual sprayed Dembia Plain malaria pilot project
covering an grea of 2,500 squarc kilomcters on the porth end of
Iake Tans, 1t 1s significant to nouwe that.only cighty cascs were
reporocd 1n an estimetod populotion of over 60,000. No dioths Ifrom
melaria wore recorded, and therc were ne cases in the 0~1 age group.

The ¢uicenmic which devoloped in Beghemder Province was
paralleled in gencrogy throughout most the haghland areas within
the boundarics of 3hoa, Gojjam, wollo and portions of Wollega,
ATUSS1iy Harrar, Sidamo and a few diastricts in Tigre Province,

In Shoa Province the epidemic was regional in scope with
reports of epidemice coming from all districts. However, only a
fow districts out of the many which reported epidemics were
visited by qualified investigators and them only briefly. In the
Zuguala Plan (1,850 metres elevation) and Inke itkakar dastrict
(2,000 metres elevation) located about bwenty kilometers soubh of
ACd1s Ababa, morc complete information was gathcred than was

uswally possible,
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The above affected areas cover about 3,500 square kilometers
between 'ddis Ababa and the WHO-assisbed Awash malaria pilot project,
whose headguarters at Nazareth are situated about 100 kilometers
south of Addis ababa at an elevation of 1,500 metres,

The first indication of a malaria epidemic in the Zuguala
Flain came to the attention of the Point IV malaria team in early
July, 1958, by way of a reouest Tor medical help from a large
landholder whose workers were nearly all ancapacitated by severe
1llness, Malaria was confirmed by laboratory diagnosis showing
that most infections were caused by P. falciparum. The epidemic
sibuation contimed well into December, 1958, when malaria was
st11l a common 1llness in nearly every settlement and village
whose inhabibtants had not bheen reached and gaven chloroquine
tablets by anti-eprdémic workers, The population of the
Akaki~7uquala area is probably no less than 150,000 inhabitants
and only a winority of the population = probably less than 20k -
escaped malaria and mortality was estimated at 10, Anopheles gambiae
was the only vector found in the dwellings inspected,

The towns of Akaki, Debre Zert and Moggio on the main highway
passing through Zuquala had been house sprayed with DDT in June,
1958, by the WHO malariz team, This work gave good protection to
the local inhabitants, as no evidence of an epidemic was noted 1n
these places,

Replies to enguiries made oi the history of malaria in the
area indicated that no epidemic of similar intensity and scope
had ceccurred in at least fifteen years,

From Zuguala the epidemic cxtended many kilometers up the
headquarters of the Awash River, where severe ocutbreaks were
observed as high as 2,150 meires by Najjar (1958). He disclosed a
rnumber of locally transmitted outbreaks between 2,000 and 2,150
metres while conducting investigations in late November on the
highway between Addis ..bano and Jimma, only thirty-five kilometers
from Lddis Ababa,

Northwest of \ddis .\baba severe malaria outbreaks were reported
early in Avgust from the Mulu Community Development Unmit, the Mugher
River valley and other tributary river valleys of the Blue Nale,

The topography of the area is charccterized by elevated tableland
2,200 to 2,800 metres high, deeply cleft by canyons and valleys

of 1,500 to 1,800 metres elevabtion, This land configuration is
typrcal of the upper Blue Nilc tributary system of which this
country 1s a part, The valleys and canyons are Seasonally malarious,
while ithe surrounding highland is largely malaria free. It was
reported from the Mulu commumzty (Sanford, 1958) thet while malaria
is geen everv wear the 1958 scason experienced the most severe
outbreak ever observed since cstablishment of the commumity

twenty yeoars ago,
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The experience at Mulu was but one of many hundreds of similar
wstoncees of fulmineting outbreaks reported by anti-epidemic
workers who distributed melaraia drugs to villages and settlements
throughout a vast region covering thc upper Blue Nale River valley
and 1ts iributaries which drain the larger part of the central
plateau covering four provinces,

Malaria epademics of varying intensity developed in the towns
and villages located along the slopes of the eastern escarpment
between elevations of 1,400 and 2,000 metres. This geographical
district cxtends nearly 600 kilomcters north from Debra Sina in
Shoa Province to Adigrat in Tigre Province, The main highway from
Addis Ababa to Asmara, FEricrea, passcs through much of the alfected
territory. Outbreaks of exceptional severity were observed at Inke
Hiak (1,900 metres) ncar Dessic, Wollo Province, as well as 1n
mmecrous obther settlements, villages and towns as far north as
Mrkelle, Tigre Province (Sechallor, 1958),

Sigmficwntly, no malaria outbreaks werc obgerved in the DDT
residual sprayed villages of the ICA-assistod Xobe=Chercher malaria
prlot project, at Alamata, but severe epidemics occurred in adjoining
unsproyed arcas,

The malaria situation in the upper Takazze River valley and its
tributary valleys in Tigre and Beghemder Provinces was not properly
evaluatcd because of the remoteness of the greater part of this large
drainage ~rea. However, investizations made near Makelle and Samre
indicabed on unusual incidence,

Klsewhore in Tthiopra reports of unusual malaria occurrence were
never confirmed because of the inaccessibility of the arcis,

On the basis of reports received from medical missionary
stations ond govermnment hospitals in Sidamo, Kaffa, Arussi, Harrar
and Gemu Goffa Provinces, malaria appeared in the highlands of
these provinces, The outbreaks were ol sufiicient intensity to
elrcit spoccaal attention and motivate sccking supplementary medical
o1é¢ from the central Govermment,

Vector Prevalence

Records of the prevalence of vector mosquitoes during the
epidumic period are incomplcote, The shortage of qualificd cntomo=
lop1cal personncl limited our observations to spot checks at wvarious
localitics ot different times, Ne svstained observaticns ab one
p rticul'r locality were possible, nevertheless, enough data was
accumulated to clearly show that Anopheles gambiae was the only
veotor involved in epademic transmission, sll adult collections
madc from the ILake Tana area yiclded Anophclcs gambiae, These
were also the findings in collecbions from the Blue Nile Valley
and 1ts tributaries, the upper Awash River valley and 1ts tributarics,
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bthe malarious areas of the eastern slope of the plateau along the
main highway from Addis iAbaba te idsmara, and the upper Takazze
River watershed, Since collecticns and chgservatilons vere made at
irregular intervals from scatiered localitics, the data is
inpulficient for purposes of detcrmining tne voctor \nopheles
rensity at different localities during, the course of the

epldemic period,

The available cdata indicated that A,.gambise was abundant an
some areas in June through Septewber, 1958, with the numbers falling
off rapidly thereafter. In November and early December, a month or
more following the end of the rairy season, 1t was &common experience
to find from 50% to 75% of a village population prostrated with
malaria, with an average vector andex of only two Anopheles gambice
or less per dwelling, In many areas neither the adult Anopheles nor
thcir breeding places was evident within many miles of a malaria
stricken village, Investigators were often puzzled by the apparent
paradox of widespread malaria in thc absence of vectors, Situations
such as these were merely indicative of the brevity of the trans-
mission season in much of the malarious areas of the ecuntry,
particularly at high altitudes and in semi-arid tracts, Investigator.
previously menticoned, especially Covell, Melville and Wilson, obssrved
and remarked on the brevity of transmission as one of the important
epriemiological features of malaria 12 Bthiopia,

Clmmatological Factors

The weather of 1958 was significantly higher in rainfall,
temperature and relative humicity than previous ycars, according
to the Imperial Fthropian Government meteorologieal reports and
records (Lissiecine, 1959).

It was reported that precipivation in 1958 was generally highe«
than any prorious yoar on record, periicularly in the highlands
and western slopes, The high total, howcver, wag not so much a
result of an cnormous rainfall during the wet season as 1t was the
dastribution of rain, which fell in apircciable amounts during
norm™ 11w Avvr me. he hefore and after the normal wet season of
July through September,

In Shoa Province raoinfall cxcecded all previcus yeors on
rccord. This was alsc true for the provainces of Beghomder and
Gojgam, where the epidemic reached disastrous proportions. 1In
the highlands tracts of Herrar, Sicamo, wollega, Illubabor and
arussi Provinces, rainfall excecded all previous years Ol TeCOIG,

In Wollo Province rainfall showed wide variations at different
stavien. , but the average for the provinces was more than the
average of previous years,

In Tigre Provincc, which borders firitrca on the south, the
annual rainfall wos generally less than average; howcver, the recor
ab sorme stations cxceeded previous years.
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The everage daybime temper ture in 1958 was highcr than any
previous year on rcecord at mosct stazions, Maximum daytime
werprratures were also higher than usual and naghts were warmer,

This wac reflected 1n the lumitec and slight frost observed in
1958 as compored Lo provious years in which widespread heavy frost
oceurs regularly in most mounteinous places and in many high valleys,

The yearly average relatvive humidaity was higher in 1958 than
previous yeurs on rceord, This is attributed to the fact that
rainfall was Castributed in the normally ¢ry menths, resulting
thereby in a gencrally hishor relative humidity for all the monthc,

During the dry scason, ihe cvercge relative humidity in the high-
lJands 15 vsually less than 50%. In 1958, 1t approachcd 60k and very
often execeded this figure. During the wet scason average rolative
humidity varicd bstween B0 - 90%,

Plasmodaa

Plasmodium falcaiparum predominated 1n all the epidemic areas
wnvestipated during the ecarly stages and up through October at the
time of peak prevalence, The following are oxamplcs of Plasmodium
speeles distribution found in widely separaeted localitics at
ciffcront wimes:

Blooc examinntion of 231 fever cases from sprayed and unsprayed
villages in the northern area of Toke Tana yielded forty-five positaive
slices from Scpbember through Novenber, of which 89% were P.falciparum,
Ls P Povavax, 2% P. malariae and L% multaplc infcctions,

In vhc Kobo-Charcher area scventy blooa cxamainations of fever
cuous 11 Octeboer, 1958, yielded thirty-two positives, of which
P.falciperum  accounted for 87% of the infections,

Cut of 1600 blood cxaminavions of fever cases and cases with
fever hastory made during the period September 1 through December 12,
1958, from all arcas, there werc 675 positives, P.falciparum
accounved for 71% of the infcctions, P, vivax 22%, P. maleriee 3% and
multiple infoctions b, There was no significant differencc nobed
1n the parasite ineidence in the different age groups, thus indicoting
a leck of commun~l amrmunity among the population cxamined.

In prciuminary surveys covering the same gencrel areas madc 1in
all scasons of the yoer from Scptember, 1955, throug Scptember, 1957,
3,608 blood cxaminotions yielded 618 positives., In this scries
P, faleiparum ~ccounted for 56% of 211 infcclions. On a scasonal
basis P. folcaparum  fluctuated from a low of 25% during the dry
sezson aonths of the spring to 62% in the peak maloria scason of the
sutuwmn Tollewing the summer wel season.

Morbidity -nd Mortality

Only estinutes of mortality .nd morbicdity arc available for the
epidemic, as ne rclicble system of (iscasce reperting or rcgistrations
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of death has been cstablishcd i1n Wthiopia. The available wnformation
15 vased largely on rcooris of ficld investigaticns by Ministry of
Public Health personncl ond internctiencl specialists who participated
in an anti-cpidemic combrol orogramme, The progroamme pramarily
mvolved the discributieon of antimaleria drugs hy an orgenization of
over 500 pcople who wore drawn irom public health agoneies, governs
ment hospatals, Point IV cooperacive agrncles, the various medical
missionary cstablishments, WHO, the nolice and the Ethiopian Red
fross, In this programme about four millicn chloroquanc tablots

were distributed at an everage of four teblels per patient,

Othcr sourcces of informotion cn vhe enidemic werc the unproece-
dented number of requests for medical assistancc received by the
Minisiry of Public Heelth from provincial ond lecal district officials,
The origin of the requests provicded a basis for roughly determining
the geographical duistribution of the epidemic and when placed
togebher made possible a crudec assessmend of the relative seoverity
of cprdemacs at duffercnt localitics,

In the early stages of the epidemic in the July-iugust-Scptember
period, 1% was assumcd by many local officials thal the reported
outbrcaks werc opidcemic typhus or cpidcmic relapsing fover because
of the relatively high altitude ol the affccred arcas. In some
1nstanccs emergency anti-cpidemic measurcs werce institutcd against
these discases before 1t was discovered through laberatory diagnosis
that molarin was the cause of the problem,

Of all the numerous rcports recceived, the cstimates of mortality
and morbidity from epidemic districts of Beghemder Provaince are the
most complete and reliable, The provinciel capixtal ot Gondar is
the sitc of the Gondar Public Hoalth Collcge, whose directer and a
number of his professionnl gtaff also provide public health services
for the province. The college staff, including semior students and
interng, werc invelved 1n conducting investigations and contreol
mcasurcs throughout the cpidemic period and were instrumental in
sceuring decum.ntation of the scopc and intunsity of the epidemic,
particvlarly around Ioke Tane and adjormng districts, However, in
the absonce of o reliable pooulataion census of the variocus schbblioments
and villages investigated, omy vitel stavisties reported must be
nec.ss5arily regarded as rough ¢ svmmotes, cven when mude by
aolified medical investigators,

Makomnen (1958), roporting on his investigations of minc vaillages
ncar Lake Tana, indicateé that out of » combined population cf ncarly
l4,000 1nhbatants 3,000 contractcd malaria and b96 died during the
first frur nonths of 2 six-month cpidemic period,

Wasti (1958), reporting on ninc districts near ILake Tapa with
a combine€ estimated population of 170,000, gave the number of
maloria casces cs 83,000 anc the deeths ain excess of 5,000,
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Ryder (1955), rcporbing on wnvestigations made in 326 villages
with ¢ combined cstimricd population of 131,000, gave the number
of mal .ria cases as 75,100 in a threc-month pericd and the number
of ceaths atiribuvbod to wwlarie as L,736.

Schaller (1958) reported 203 deaths and 959 clinically diagnosed
melarys cases from s ven villapss (populition wnrdwortcd) in the
vicimiby or Iake Hiak, wollo Provincs, The areca lics at 1,900
metres clevation,

Kassaye (1958), reportin, on investigations made 1n the Ganje
sisvrict with an estimated population of 10,000, gave thc number
of malaria coses as 5,207 from October 13 through deccwber 17,
1958. The number of deavhs attraibuted to malaria in thais Jdistract
werc 1,064 from Moy through Scptember, 1958,

The acmission records of the Sevenlh Day Adventaist Hospital
at Debrs Tabor, Beghemdcr Province, indicatoe a most unusual year
Tor melarite The hospital 15 situated on the haphlands above and
te the west of Take Tana ot 2,600 metres eluvatien, This 1s well
above the highest lamits of wmalaria tronsmission. In 1958 there
vcre 2,780 malaria cases Ciapnosed and trected. Of this total number
2,513 werc trcoted in October, Novembor and December, 1958, In the
precedangs ton=yeor peried; which is as far o5 the records go, the
mmbcr of molaria pelients only excecded 100 cascs in 1953 and 195h
when 271 and 159 cases, w speetively, werce noted, The higher totals
in both these veors coincide witn an cpidemic of malaria reported
from the Igke fanr area in 1953 (Nojjar, 1956). .ccording to the
case hstory recercs, none of the petients werc residonbs of Debra
Tabor. 111 of them travelled or wore corried by friencs and relotives
to the hospatal from sctilements and villages lying at clovations
butween 1,800 and 2,200 mevres surrounding Debra Tabor,

4t Dubro Zeit, Shoa Provinee, forty-faive inlometers southcast
ot Adis (clevation 1,850 metres), 2,553 cases of melaria werc
treated ab the govermment hospital curing Octeber and November, 1958,
as comporce to 417 in the samc seried of 1957, L9O in 1956, 537
in 1953 on¢ 574 1n 1952,

. swmilar picture 1s rovealed from the S5.1I.M, Hospital at Soddo,
1Jollamo Provaincc, where 3LT maleris cascs in October and November,
1958, were recordod, as compored to 139 cases in the same period of
1957 and 135 crscs in 1956,

From the Iokemt Swedish Mission Hospital, 1,212 malaria cases
were rocorded during the peried of Qcteober and November, 1958,
During the same perioc of 1957 the records show 593 cascs of malaria,

The combing ¢ records of malaris cases r.corded by fave .ddis
~bobo hospitals show 2 wotal of 2,512 diagnoscd and treabed during
1958, Tccords of provicus vears °re act availablc, While many of
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the casces were reportcd as being indigenous to iddis . baba, there
18 wnsuffacicnt evidence in the casc history records to conclusaively
support such a ¢ctermination.

The accomponying Tables I and JI provide date on malarae
adwissions for 1958 and the rovious ¥errs on record as reported
from a mumbcer of principal hospitals 1n Wthionias

able T

Numbor of Malorie C.oses Diagnosce and Treated in 1958

Compored te the average of Previous Ycars on Record

As Reported from Ten Hosritols in Ethiopia

Aaverage No,

Numbcr Malaria
Name of City and Malaria Cases for
Hospatal Province Casecs Previous Years
1. Seventh Day
£venbist dcbra Tabor,Beghemcer 2780 126
2, Government  Debra Zeit, 3noca Logl oh8
3. Govermment  Jimma, Kaffa 670 186
he S.I.Mission Soddo, Sidomo 1348 713
5. Swedish
MLssion Ickemt, Wollcga L1366 2070
6 M s, (118
Lbaba 3 1ddis Ababz, Shoa 2512 Not available
*

~td1s wbaba hospitals are as follows: Empress Zauditu, Ethio-Swedish,
Princcss Tschay, Dcjazmatch
Balcha and Tckle Haimanot,
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Table II
Nurtbcr of Mzl ria Coses
Diagnossd and Trected by Month of Admission
For 1958
Name of
Hospatel J F M A M J d A S [ | D Total

=3 — — —

1. Scventh Doy
Sdvembast 20 6 20 19 30 51 58 22 L1 5h9 1545 419 2780

2. Govermeont

Hospital 42 51133 33 90130 155 98 465 1433 1140 34y Lodh

3, Government
Hospital Y 4 2 5 10 L 10 10 1 197 304 109 670

L.5.J.Miss20n 23 4t 85143189136 74 55 5y 128 219 198 13L8

5. Swedash
Mission 367 L78 Lh1 289 281 217 19 @3L 367 733 L7P9.289 L3éé

6, iddis
vheba 183 204 300 151 148 162 132 77 123 315 L28 288 9512
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The mumber of malaria cases and desths can only be estimated,
as guch records are not mainlained except 1n the few hospitals and
clinies which serve only a relalively small proportion of the
Dopulation,

The pooulation o. Tthiopia 1s ofsicially reported as 18,000,000,
of which an estimeted 8,000,000 live 1n malarious areas. Of this
mrber, 1t appears vhat at lesast 3,000,000 to 3,500,000 contracted
malarie duran, the six-month epidemic period of 1958. The case
fatalitr rate was knoum te have reached as high as 25% among the
I11=nourishcd pepulation of mamr vaillages 1n the famine area, In
other dicoricts svailable wnformevion based on sample checks and
enquiries incicatec a case fatality of from five to ten per hundred
cases. Usingz & mimumun of five ccaths per hundred cases and
3,000,000 cases as our total worbidity, the deaths due to malaria
would anount to 150,000,

Although the basis for determining morbidity and mortality is
admittedly f{ragmentary from a statistical standpoint, nevertheless,
when such information is weaghed together with the subjective
evidence, the entinated morbicity and mortality appear reasonably
cons' rvative,

The severity of the epidemic makes a more lasting impression
in readang- the narrative cdesceriptions contained in the reports of
anty~eprdemic malaria personnel who worked in the rural areas
conducting investigations and adminictering antimalaria drugs,

Taddese (1958), in reporting on investizations made in late
October in areas of the Blue Nale valley, wrote, "It as hard to
find a healthy person in a family, There are not ehough healthy
indivicuals remainin to fetch water for the oick. Many peoplc
are dying-- ag many as twenty nmersons out of a hunared sick,

The crops which are undttended for lack of guards are being
destroyec Wy babeons, v11¢ pigs, birds and other wild life M

Mamo {1958), in reporting on investigotions made south
of Take Tana (Bah.r Dar to CGanje), commented as follows: #0n
October 13 we treated many maleria patients ab Bahar Dar——
everywhere we went we et cases of the same complaint, On the
hith we went to Ganje, treating meny patients on the way, As we
approachcd the interior of Gange we came close to a big and deep
river which we could not cross, .o remained on this side of it
an¢ visited villages callec Dishet, Wandata and Sarualka, ‘e
saw many petients in their beds; prectically everybody is sick,
Over 500 people died since the cpidemic outbreak three months
ago, The poople saixd there 1s a slight epaidemic every year but
once a scrious outbreak w=s only known about thirty years ago.t

Mogucs (1958), conducting investigations in the north of
Gojjam Province in latce October, wrote: %"In each house we were
able to Tin¢ threc or four patients who complained of subjective
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sympboms, such as chilling, severe headaches, sweating, pain in
the back and cxtremitics. The objective symptoms were jaundice,
anemia, cmaciation, high fover, ..ficr four or five relapses,

the headaches and pein became unbearable for many patients, who
then exhibited & muddling delirium with coma, ending in death.
Host of the patients were between the ages of five and twenuvy
years; second in frequency were infants and pre-school children.
Since they are far away from even the sumplcst clinic, which
means no possibility of saving taeir lives, they arc dying like
bees 1n a smoked hive ¥

Many other reports alony the some veoin were made by malaria
workers from widely scperated areas of the country.

Chloroguinc tablets were used, primarily in the anti~
cpademic work, with gratifyang resulis, In threc to four days
after treatment, many seriously 111l pabients rccovered sufficieni=
1y to assist in the harvest,

Discussion

The regional nature of the 1958 malaria cpidemic is well
cotablished., It covercd a region of no less than 100,000 oy uarc
miles of the heavily populcted rural districts of Tthiopia and
lasted from the end of June until the muddle of December, It
reached into high elevation arcas rarely cver invaded by the
disease anc overwhe Imed a large succeptible population whose last
previcus major contact with the diseasc probably goos back at
lecast a decade and possibly longer. This 1s indicated by the
acute, widcspread illnees and high mortalaty observed, together
with information on the epidemic history piven by the local people
and Burcpcans of long residence in Ethiopia.

In somc districts of Shoa and Gojjam Provinces, the high
nortalaty was undoubtedly aggravated by faaine conditions result-
ing from a depleted hervest in 1957, The natural defenses of a
consilerable population were thus ill preparcd to resist the
onslaught of a virulent falciparum parasatc, ~hile such factor§
as faminc and parasite viruvlence may hove exerted considerable
influence on the mortality rate seen in some districts, the effects
of umusual weathcr concitions in 1958 favouring the development
of the main vector and the parasite offoers a morc plausible
basis for explainming thce causce of this epidemic,

As mentioned previously, the weatner of 1958 was unusual
in that the recorced procipitation, temperature and relative
humidicy were Yigher then past years on rcecord in the highland
provinces where the epidemic was most pronounced, Another
significant difference record d was in the distribution of rain,
which in 1958 fell during normally dry months in appreciable
quantities,
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Considering these weather factors in the 11 ht of wvector
mosquito prefercnce, 1t is evident that the propagation, longevity
and daspersal of the principal malaria vector mesquito, Anopheles
gambiac, was cnhonced, Such factors would also lavour development
of the extrinsic cycle of the parasite Plasmodium falciparum,

Taking this combinstion of vecbor and parasite opcrating under
opbimum conditions of devolopment in a large, susceptiblc human
porulation, we have then the cssential ingrodients for the gencration
and explosive rise of an eprdemc such as was seen in 1958,

In explaining the causc of the rogioncl epidemic inNorthern
Sind, Indra, in the aubtumn of 1929, Covell (1936) stressed the
importance of envircommental factors favouring the propagation,
longevity and activaty of the vector mosguito in an £vea inhabited
by a population in which the communal immunity to walaria was at
a low lovel, Bxcessive rainfall which preceded the Northern Sind
epidenic was attributed to be the prccipitating factor since 1t
produced favourablc conditions for the cdevelopment of the vector
anophelcs culicafaelcs.,

We feel that these factors elucidated by Covell-- favourable
weather conditions for the vector and lack of communal immunity
among the populotion at risk-- were the underlying basis for the
Ethiopian epidemic of 1958,
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(The 1958 Maleria Eoidemic Bthiopla - Annex I)

BACEGROUND INFORMITTION TO THE MLL.RIA
PROBEEM IN TTHIOPTA

by
Ruseell E. Fontaine

and
Abdallah B, Najjar

Description of the Country

Tthiopia lies between L and 16° north latitude in East Africa.
It 15 bordered on the east and scutheast by the Somalia territories,
on the south by Renyz, on the west and north by the vast lowlands
of the 3udan, and on the northeast by the Tled Sea. The total area
of the country, including the federated state of Frilrea, covers
nearly 400,000 square miles, a larger territory than France and
Germany combined, Ethiopia is essentially a highland country, as
the altitude generally exceeds 1500 meters and there 1s comparatively
11ttle terrain below 1000 metres.

The oubtstanding land feature is the massive plateau and
mountainous terrain which caps most of the central =ond northern area
of the country, This is usually referred to as the "highlands",
and it rises by a series of step-like escarpments from desert and
semi-desert lowland on Lhe east and southeast, The highest peaks
exceed h,000 metres ani extensive mountain ranges traverse the land,
The altitude of plateau tracts 18 variable waith the highest table-
land ranging between 2,500 and 2,800 metres, The configuration
of the plateav is sculpturcd by an irregular pattern of deep chasms,
canyons and valleys whose conbours follos the direction taken by
the major rivers and thelr tributaries, DMany of the deeper canyons
drop a sheer 1,000 metres from the surrouncding tableland, and
cleavages of 500 metres deep are common., The great Raft Valley,
which exvends in a northecastorly dircction from Lake Rudolph to
the Red¢ Sea, bisects the plate8l imto sub-equal parts, The
differential 1n the altitude betwecn the rims of canyons anc valleys
and toeir bottoms is such as to result in marked differcnces in
climate ranging from tropical conditions in the camyons tc a
temoercve elimote 1n the tablelancs, all within o few kilometers
apart, In some areas of the country, the rise from lowlands to
highlands i1s morc sloming, and changes of climate and 1ife zones
are luss sharply defined,
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Desert and semi-arid trocts form ¢ large part of the
country. The Ogaden and Houe cistriets cover an extensive area
of semi=arid tcrritory in soucheast Wthicoia. The Danakil
counorv 18 3 torrid wasicland of lava 'nc¢ bare volcanic pezks
which exten s many kilowm ters Ifrom the woce of the castern
csearpment of th. contrel highlonds to the TMed 3eca, On the
vest, the highlands descend by o series ol proad tcrraccs Lo a
nrrow belt of frasoy sovannah country bercering the Sudan,

Climate

The variable topography which characterizes the land features
nas o darcen offcct on climote which 1s likewise variable, copend=
1ng on the altitude and particular geographicol location. Broadly
speakin., the climate of Sthiopia 1s Cavided 1nto a dry amd wet
seascen, tite latter occurraing cvuring th. nunths of June through
Septenber, cowncicing with the moisture locden south~-cast monsoon,
At .ddis .baba, Gondar, Oessic anc Lokapt, which lic above
2,200 nmetres elovation, rainfall cenerally exceeds 1,000 mm
anmually, with nearly 80% ol the preciprbation occurring during
the four wet season rnonths. The amount of rain decreascs with
drops 1n elcvetion, For exampls, at Dobre Zeirb, which lies ot
1850 metres, ammucl reinfell averages about 200 mm less than
déis Ababa, whilc at 1500 metres at Awash, 1t 1s LOO mm less
than ddws Abasa, In the Gore =2nd Jirme districts in the highlands
of the westcrn provinces, rainfall s heavy znd 18 more uniformly
dretributed throughout the yeer, gencrrally oxcoedin, 1,900 mm
annually. A Cifferent scasonsl pattern of rainfall occurs in the
Ogaden and Hew!' districts adjoinia. the Somell country. Here
rains fall betycen Horeh and Moy and 2.a1n Juring October and
November , but total precioitation i1s unfer 40D mm 1n most places,
Below clevations of 600 mctres rainfall is uwsually light, In
the low-lyin, Menalkal descrt in the northoass, annual precapita-
t1ion 18 under 100 rim.

In Eratrea, rainfall in the highlands 15 considerably less
than in comparcble c¢levaticns in Tthiepra, In smara, which
lics at 2300 metres altituce, the avera.c rainfall is less than
SOO Tl o

TThile most of the haghlands cxperience 2 distainct wel and
dry season, intermittent rains of varisble quaniaty mey fall
from February through May,.

Becaus: of the secsonzl rainfall and mountainous terrain,
rivers and sircams arc gonerally swift flowing and subject o
wide fluctuations in depth. Floocds arce coumon curing the
ralny season,

Temncratures, as 7ith rainfall and humidicy, are closc
i L] k]
associ~ted with rltitude. In the highlands of the north central
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provinces, at deis lbaba, Dessic onc Gondar, the average yearly
temperature is betwecn 15 ond 18° C. The warmest menths are
Mareh, April and Mey, beiore the wet season, The coldest are
Wovember, Deccmber and Januar, , when minimur bemperatures may
fall to )° C. ™uring the rainy scason, the minimum range 1s

6° to 10° C. As clcvibions docicase, tenocratures risc rapidly,
and relative hunidity falls. 1In bthe lowlying Danakil desgrt

and along the Sudan border, tempcralures often excecd LOTC,

At clevations of 300 - 400 mctres, the amplitudc of ammual meen
temperature 1s 24°- 28°¢,

In the northern tableland the yeororly average ralative
humidity 15 between 50 - 70% and decreases in the dry season to
30 - b0, It 13 conciderably less at lower clevations,

Population

The populotion of Tthiopia has been variously estumated at
12 to 20 million, The official .stimote reported is 18,542,700
inhabitants, The highland areas above 1,500 motres elovation are
the most denscly eedtled areas, The population at risk to malar:a
is bclieved to be about 8,000,000 persons, In the central and
northern highlend provinces of Shoa, Beghender, Wollo, Gojjam
and .0llega, where the 1958 epidemic was most pronounced, the
population 1s rstimated to number nearly 9 million, However, a
considerable proportion of the inhabitants live above the
altitudinel limits of melaria transmission; that is, except
those who temporarily cescend to lowor elevaticns for farming
or other purposcs. This is often the pattern of local movement
by many high¥and inhabitants, "Thile peoplc have learned to avold
malaria by erccting their dwellings on the highest ground avajl-
able 1n a particular locality, they often contract the discase
while remaiming overnight to tend their ereps which are planted
‘in the richer valley land whorc enviromental conditions permit
malaria transmission.

Because of the rather cool cvemin,s and the frequency of
rainfall, people invariably slcep indoors in the epidemic malarious
arcas. The typrcal dwelling is o circular hut built of mud
(chiea) walls supported by staves scl upright from the ground,

The roof is usually wade of thatch or, sometimes tin shects arc
uscd, Mosquitoes readily entoer these huts to fecd and rest
under shelber,

Vectors

Anopheles gambjlae 1s the main vector in Ethiopia. Anopheles
funestus plays a definite secondary role, but in localities of
endemic malaria near lakes, rivers and marshes situated in the
deen valleys and lowlands, 1t may exceed Anopheles gambiae in
importance, L.pharcensis is also a vector but evidently a wminor
one insofar as epidemic transmission 18 concerned, 4. gambiae
is found at all levels of elevalion huit rarely above 2,100 metres
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and then only for brief periods thon temperature and breeding
concibions are surtable, Itc peneral odeptability fto a wide
variety of aquatic habitats gives 1t o big advantage over other
vectors in biotic ootenbial,., Durin;, the dxry season when breeding
places are scarce, sprewmens are ciiiicult to find excopt in
proxmmity to permanent rivers, springs ond some mershes and lakes,
v 1th the advent of the webt season, the species rapidly extends
1ts renge and increases in number as 1t finds new breedaing places
in almost every type of temvorary water collection, including
seasonil swamps, seasonal scrcams and {looded areas. The higher
relative humidity and more generally favourable temperatures
durin; the wel season faveovr. Jissersal and adult longevaity. In
Sepuember, near the close of the wet scason, A. gambiae populates
most of the highlonds, pl:ins and vallews below 2,000 metres
elevation. Transmission 15 thereby extendec and accelereted at

a raprd rate, being limited mairly by coldcr temporatures of
higher eltitudes, With lhe drying of ©v.ac breccin: sources anc
lovering of the dairly mean tempercture cnd humicity followaing the
end of thc voins, the A, gambine peoulation is quickly decimated
zn” {le specles oncce again hocomes restrictec to 1ts narrow dry
Seasan rangc.

Prrasiic Species

P, faiciparum 15 by far the prodominant species throushout
Sthiopix, [his has boon made evident in previous findings of
Italicn ane British invesuigators and moi¢ racently by Point IV
and VHO meloria curvey tceams who have gathered data from many
disiricus or the country at all ocasons of the yecr. However,
seasonel varistions in frequency have been cohserved. IDuring the
¢ry season moruvis of Merch, Apral ind II 7, P. vivax and Puaaloriac
are either ecually common or the Lormor may—éxceod P, falciparum
1 SYedBency.

The typical proportions of specics ircquency fcund on the
wverage are: P, falciprrum, 60%3 P,vivax, 25%3 and E.malarlae,
5%, Mixed infccilons ase quiie cormon, P.ovéle has not been
wWeontificd in Stuzomy as far o3 13 known,

Two strains of P, falcipirum exisi, the dominant clessical
strain anc the occosionally oboo-ved Abyssinian type. The morphology
of thc latter 1s similer to the Maloyan sorain wiich 1s characterized
by the large chromatin Cov and " intensely st inec and above
everarc size cytoplasm (Macgraith, 1958). On the basis of many
munerecs ol olood f1lm exsminatlons durin. the cpidemic of 1958,
vie Auyssinian stroin wes the nore frequently observed,

Tprdenrelosy of Molarian in Ethiopia

The occvrrence of a regional e~idemic would not come as a
surpristc to malariclogists who have studied the mnrlaria problem
in Zthiopia. Covell {1957), rccporting on the results of malaria
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1nvestigations made dursng the antumn of 1955, concluded that
malaria 1s predominantly son epidemic disease in the greater part
of Ethiopia. Earlier investigators —- notably Mclvillie, Wailson,
et al (1945) ond Corrodetti (1938) ~- also presented cvidence of
the epidemic character cf malaria, More recent studies of the
malaria problem in throc TCA - ond WHO - assisted malaria pilob
projects 1n Ethiepis furthor corrvoboratc thesce findings.

Melarin is markecly seasoncl 1n incidence and is governed by
the petitcrn of rainfall, .us the ncevy rains of the southeast monsoon
droew to a c¢losc in September, maleria incicence rises sharply,
raaching a peak prevalence in the Octobcr-Hovember pcriod, 3By mid-
Deccmber the main malaria scason 1s over, During the subscquent
si1x~month dry season, transmission is ncgligible in most areas for
leck of vectors, their nambers having boen greatly reduced by the
paucity of suitahle broeeding places, In the Haud and Ogaden
districts wherc rains occur 1n both the spring and fall, there are
two malaris scasocns,

Centers of endemic and tvperendemic malaria pre found mainly
along the dcep valleys of the mejor rivers and alsc in c¢lose
proximity to springs, marshes, ponds and some lakcs which are
conducive to year-round anopheline vector brecding. These prominent
endemic cent rs and othor less well defined and secatvered foci
maintarn transmission during the prolonged dry season and provide
a sourcc of infection for the spread and recurrent annual increase
in malaraza incidence associated with the wet season. In years
exceptionally favourable for the propagation of vector mosquitocs,
malaria may be diffuscd far beyond its regular scasonsl range, thus
resulting in a cyclic epidemic occurrerncy of rogional exbent,

Malaria exnibits a discrole cistribution reflecting the
variability in temperalure, rainfall and topography. The degree of
cnacmicity may vary worke dly within rolatavely limatcd areas. For
cxample, highlv endemic malar_ous areas sucn 2s are found along
river vallcys lying at 1,000 to 1,500 mctres arc somctimes situated
only a few kilomcters away from epicemic areas or malaria-free areas
in nearby tablclands, Geographical barriers such as mountain ranges
and descrts often i1solate one malarious area from another,



