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STATISTICAL DATA M E  EPL'ZNIOLOGICAL I!DGa%TION 

1. Background Infomatior1 on 1968 Outbreak - -  ----- --.-- - 
The number of registered pat ients  i n  1968 outbreak amounted t o  102, 

and t h a t  i n  Upper Nile Province 75, i n  Kassala 9, i n  Blue Nile North 8, 
and i n  Blue Nile SouVn 10 patients.  Tne first case occurred i n  Renk on 
27 March a f t e r  he had nr;-ivea v i a  Malakal from vi l lage Welding i n  Nassir 
Dis t r ic t .  The epidemiological investigation proved t h a t  smallpox cases 
had been occurring i n  the region a lo~lg  tne Sudan-Ethiopia border a t  l e a s t  
two months before the f i r s t  case got t o  hiowledge of the health services. 
The import of infectioil  from Gambela Province i n  Ethiopia i n  which smallpox 
pat ients  had been not i f ied i n  December 1967 was made responsible f o r  the  
1968 outbreak i n  the Sucian. Ihe l a s t  case from Upper IITlle Province was 
reported on 3 June, and from Blue Nile Province the l a s t  two cases on 
16 June 1968. The containment vaccinations performed on a large scale 
during May 1968 amounted to :  

- i n  Upper Nile Province, 452 256 (out of them 61 per cent primary) 

- i n  Blue Nile North, 131 247 (out of them 12 wr cent primary) 

- i n  Blue Nile Soutn, 506 768 (out of them 19 per cent primary) 

The containment vaccinations performed on large scale and other implemented 
measures ( i so la t ion  of pat ients  and quarantine of contacts) stopped the 
outbreak a t  the  beginning of rainy season. 

2. Smallpox Outbreak iii 1969 --- - -- 
2.1 General on Registered Patients 

Table 1 gives the t o t a l  number of registered smallpox patients 
according t o  Provinces. A s  i n  the preceding year the hardest s t r icken 
province was once more Upper Nile with 72 cases and no death. The 
above province is  followed by Blue Nile idorth with 18 cases out of them 
2 f a t a l ,  and by Blue Nile South witn 14 cases out of them one f a t a l .  
Only two more provinces regis tered some smallpox patients:  Khartoum 
Province 7 pat ients  and Equatoria Province 4 patients.  I n  a l l  the  
other provinces no cases were registered. !the per cent di-stribution 
of regis tered pat ients  by provinces i s  a l so  given on m b l e  1. 
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Table 1 - Total :Jumber of Smallpox Cases and Deaths 
i n  the  Suda;i i n  1969 by Provinces 

i ;4utnber Deaths out 
Province 

of Cases of Cases 

Upper !Jile 
Blue Nile North 
Blue Nile South 
m a r t  oum 
Equatoria 

- 
?$ t o  Total 

Total 

2.2 Time Distribution of Registered Patients 

72 
18 
14 
7 
4 

3 

Table 2 below shows the d i s t r ibu t ion  of regis tered smallpox 
pat ients  by weeks. There was a wave of pa t ien t s  i n  January which 
was followed by another wave i n  Aprii. 

0 
2 
1 
0 
0 

Table 2 - Distribution of Registered Smallpox Patients 
by Weeks i n  the  Sudan i n  1969 

Week I Number of 
Registered Pa t i e r i s  

December 1968 

5-11 January 
12-18 January 
19-25 January 
26 January - 1 Feuruary 
. 2- 8 February 

9- 15 Fe bruavj 
16-22 February 
23 February - 1 IvIarch 
2- 8 March 
9-15 March 

16-22 March 
23-29 March 
30 March - 5 April 
6-12 April 

13-19 April 
20-26 April 
2? A p r i l -  3May 

I Total 
-- 
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The f i r s t  regi-tered pa t ie r t ,  e male child, 2 years of age, 
f e l l  ill on 27 Decenber 1968 a f t e r  :le had arrived on 25 December 
w i t h  h i s  mother from Kanjbek t o  Ado?&, both vi l lages  being located 
i n  the Sobat Rural Council, Upper NZle Province (see Annex VII). 
He was covered with very old smallpox scars. More or l e s s  a t  the 
same.tSme another p ~ t i e n t  f e l l  ill and was admitted t o  Ed Dueim 
Hospital on 8 January 1969 a f t e r  he had t ravel led and passed several  
vi l lages  along the :obat River. Tne original place from which he 
s ta r ted  h i s  t rave l  was a vi l lage called Kowt i n  Nassir District. 

There are  soiae indications that i n  December 1968 there  was 
another pat ient  vho had come from Bor and was suffering from small- 
pox, i n  a camp of seasonal workers called Tambul, near Rufaa, i n  
Blue Nile Province, North. 

The l a s t  registered patient was a 5 years old g i r l  detected by 
routine checkup at Hi l l a t  E l  Denka, a res ident ia l  quarter i n  Malakal 
City, Her infection most probably occurred a t  Cowboy Village near 
Akobo. 

2.3 Age and Sex MstributSog 

The t o t a l  of 115 patients registered i n  four provinces discloses 
the age and sex d is t r ibu t ion  a s  given on Table 3. ?he age and sex 
dis t r ibut ion of pat ients  by provinces is given i n  Annex 11. 

Table 3 - Age and Sex Distribution i n  Registered 
Smallpox Patients I n  the Sudan i n  1969 

The age group 1-4 contributed nearly t o  the same number of 
pat ients  (27 patients or  23.5 per cent) a s  two other--age-groups together, 
namely 5-9 and 10-14 (26 pat ients  or  22.6 per cent).  Ws.finding 
i s  surprising if the large number of containment and preventive 

Age in 
Years 

Below 1 
1-4 
5- 9 

10-14 
15 and + 

Total 

Iviale 

2 
14 
7 
5 

66 

Female 

1 
U 
7 
7 

21 

49 

Total 

3 
27 
14 
12 
59 

115 

$ Out of 
Total 

2.6 
23.5 
12.2 
10.4 
51.3 

100.0 
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vaccinations performed in the same regions as in the past year is 
taken into consideration, and during which no doubt the largest 
attention had to be paid to young children. The age 15 years and 
more contributed to 59 patients out of the total, or to 51.3 per cent. 

lZle sex distribution shows that out of 115 patients, 66 or 57.4 
per cent were males and 49 patients or 42.6 per cent were females. 
The male and female patients are equally represented in the age 
groups 1-4 and 5-9, i.e. at the age at which the local customs do 
not influence this distribution. Due to local customs the females 
in higher age have less outlooks to go for medical examination. In 
addition they are tied to home and they do not travel as their 
husbands do. Hence they are less often detected by medical exami- 
nation and they are not so much exposed to infection unless it is 
imported into household by their husbands. 

The age and sex distribution of patients by provinces (see 
Annex 11) more or less conforms with the results obtained-in the 
total. The exception is Upper Nile Province in which females 
prevail over males (42:30). 'J3e reason for this inconsistency 
with general finding is mknown. It majr be the fact that in 
Upper Nile Province the outbreak involved many villages in which 
the attacked communities had the usual relation between both sexes, 
or even a prevalence of females because of abscence of male seasonal 
workers. The age distribution, however, shows again a considerable 
number of patients in the youngest age group 1-4 (18 patients), and 
is nearly the same as in two other age grnilns together, namely 5-9 
and 10-14 (20 patients). 

In Blue Nile Province, North and South, the sex and age distri- 
bution was under the strong influence of contact outbreaks in the 
seasonal workersf camps which do not represent a normal co-tjr as 
judged from the sex and age point of view. The prevalence of grown- 
up men in such camps is usual. 

In Khartoum Province in which all 7 patients must 5e considered 
imported the absolute prevalence of men and absence of women among 
patients is under'standable. 

The registered patients in Equatoria Province are considered 
only a fraction of t c e  actual number. Any comments on the sex and 
age distribution would be displaced. 

.2.4 Geonra- stribution 

Taking into account the fact that all the Khartoum cases have 
been imported and that the number of registered patients in Equatoria 
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Province i s  $03 sx~l,: fo r  analg.sis, there are  only two provinces 
l e f t  i n  which the information on geographic dis t r ibut ion of pat ients  
i s  of considerabl-e epidemiological ~ n t e r e s t .  

I n  Upper Nile Province (see Annex I) there were two regions 
hard h i t  by the outkeak:  the Sobat Region on both banks of the 
r ive r  of tnt- same nicine, and the Sor Region which extends from Bor 
t o  Malaksi ale-g the road connectin& the above two towns. m e  
former region contributed 16, and the l a s t  49 patients. m e  dif-  
ference of 7 patients t o  the t o t a l  of 72 covers the patients who 
were imported t o  Maiakal and other places from the above two regions. 
Annex I11 gives the Lietails on the infected v i l lages  i n  both regions. 
It is interest ing t o  mentfon t h a t  in 1969 i n  the Sobat Region, so 
f a r  a s  it i s  known, quite a number of other vi l lages  were involved 
a s  i n  1968. In addition, the Bor Region was hard h i t ,  h i c h  had 
not been the case i n  1968. 

In  Blue Nile Province, North (see Annex IV) eighteen cases i n  t o t a l  
occurred w i t h  the following geographic distribution: Kilo 65 Village 
near Managil - 9 patients;  Managil town - 2 patients; Ed Dueim - 
3 patients;  Rufaa .- 3 patients,  and Wad Medani - 1 patient. 

In  Blue Ntle South il4 patients were registered, 10 a t  -10 11 
Village near Sennar, and 4 a t  Sennar town. 

Annex V shows the d is t r ibu t ion  of a l l  registered pSltients by 
provinces and a t  the same time t h e i r  dis t r ibut ion 'by weeks as afignged 
accordihg t6 the date of onset. m e  graph sholrs the dynamics of the 
outbreak i n  Upper Nile and Blue Nile Provinces. 

2.5 Vaccination Status of Patients 

Table 4 gives the mmmary on vaccination s t a tus  of patients 
who , f e l l  ill during %he 1969 smallpox outbreak i n  the Sudan. In 
t o t a l  only two patients out of 115 gave a h i s t o r j  on previously 
effected vaccination. A 30 years old t a x i  driver had been vac- 
cinated m a n y  years ago.' His vaccination scar, however, was not 
ahecked. A 5 years old female ch i~d 'was  claimed by her mother 
t o  have been vaccinated early i n  1968. A large and keloid scar 
was 'found on her l e f t  upper arm where smallpox vaccination fs 
usually perf orhed. 
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Table 4 - Vaccinatioii S ta tus  i n  Registered Smallpox 
Pa t i en t s  i n  1969 Outbreak i n  t h e  Sudan 

Province 

3. Surveil lance and Containment A c t i v i t i e s  -- 

Upper Nile 
Blue Nile North 
Blue Nile South 
Khartoum 
Equatoria 

According t o  the  Plan of Operation sigaea b-: the  Government of the  
Sudan and by WIIO, smve i l l anca  and containment a c t i v i t i e s  i n  the  country 
a r e  t h e ' r e s p o n s i b i l i t y  of t h e  permanent s t a f f  of the  e x i s t i n g  heal th  
services  except i n  th ree  provinces (Darfur, Kordofan, and Blue Nile) 
which a r e  a t  present  under the  a t t a c k  phase of the  Smallpox Eradicat ion 
Programme. The l a t t e r  have had spec ia l  s t a f f  assigned t o  the  a t t a c k  
phase. Abeut 50 per cent  of the same s t a f f  w i l l  be l a t e r  resprtnsible 
f o r  t h e  maintenance phase. A t  present  the  above s t a f f  i s  a l s o  i n  charge 
of smallpox emergency. The above arrangement d id  not  provide good 
f a c i l i t i e s  i n  containment a c t i v i t i e s  i n  Tjpper Nile Province which is  not  

72 
18 
14 
7 
4 

under a t t a c k  phase but  was s t r i cken  by the  hardest  outbreak i n  two can- 
secutive years  (75 p a t i m t s  i n  1968 and 72 p a t i e n t s  i n  1969). 

A t  t h e  Smallpox Eradicat ion Unit i n  t h e  filinistry of Health, Khartoum, 
a spec ia l  team i n  charge of epidemiological inves t iga t ion  has not been 
es tabl ished yet .  

0 
0 
2 
0 
0 

A s  long a s  t h e  smallpox s i t u a t i o n  was eonsidered normal t h e  sur- 
ve i l l ance  i n  the  f i e l d  was mainly based on a network of medical services  
i n s t i t u t i o n s  a t  which p a t i e n t s  c a l l  f o r  treatment. When the  f i r s t  cases  
were diagnosed the  checkpoints along c o d c a t i o n s  and a t  entrance gates  
t o  towns were established,  a t  which medical examination and vaccination 
of passengers were c a r r i e d  out. I n  Bor Region f o r  example f i v e  times 
more p a t i e n t s  (41) were detec ted  by checking points  and vaccination teams 
than by t h e  rout ine  channels provided by hea l th  services.  When a small- 
pox pa t i en t  was detected. his h i s to r . -  was taken a s  t h e  guideline f o r  
d i rec t ing  vaccination teams t o  v i l l a g e s  suspected of having been infected.  

I& 72 I 
12 
7 
4 
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Among the imalemented containment measures the following must be 
mentioned: isolation of patient, quarantine of contacts, containment 
vaccination of permanent inhabitants and passengers discovered at in- 
fected villages. 

Isolation of patients and contacts was carried out in shelters built 
6f material at hand or in tents In the vicinity of infected villages. 
'Ibis practice proved to be much better than isolation at hospital wards 
which do not enjoy isolation facilities and hence may cause intra- 
hospital infections (Ed Dueim). 

Annex VI reviews the summary on vaccinations performed in the Sudan 
during the first quarter of 1969. fn Upper Nile Province, in the men- 
tioned period, 388 0 3  vaccinations were performed partly in tnfected 
regions (containment vaccinations) partly at different checkpoints (pre- 
ventive vaccinations) . ?he number of vaccinations performed in 1968 and 
1969 approaches the total number of population of that province. However, 
in this figure the passengers from other provinces are also included and not 
only.the permanent inhabitants. So a nearly 100 per cent coverage is 
factitious. 

In the Blue Nile Province North and South the figures on containment 
vaccinations and of vaccinations performed in the attack phase of the 
Smallpox Eradication Programme are given as surmnary. For that reason 
no opinion can be made on the extent of containment vaccinations and their 
coverage. 

I1 COMQt#?l3 AND DISCUSSION 

1. The 1969 Outbreak - General 
?here is no doubt that the notified patienks - wh6 have either called 

at health centres for treatment themselves or have been detected at dif- 
ferent checkpoints or by vaccinating units during containment'activities 
in.the field - represent only a fraction of the actual patients who fell 
ill with smallpox within the first four months of 1969. %is particu~arly 
applies to Bor Region, Upper Nile Province in which five tfmes more patients 
have been detected by the mentioned unconventional methods (checkpoints 
along connmuLication channels and at entrance gates to towns) than by the 
routine channels provided by the health services institutions. 9he above 
finding in Bor Region may be.an exception or perhaps not. The-epidemio- 
logical investigation so far possible and performed did not supply a 
reliable clue on the fraction of missed patients. Nevertheless, there 
is no doubt about their existence. 
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Ihe large t e r r i t o ry  stricken by the outbreak does not speak i n  
fatrour of the supposition t h a t  the outbreak spread from a single epi- 
demiological centre, i n  sp i te  of the f a c t  t h a t  the dis t r ibut ion of 
known patients by the date of onset could nake such an impression a t  
f i r s t  sight. It mst be stressed once more t h a t  only a f rac t ion  of 
patients was deal t  with. The l a t e  detection of outbreak i n  Bor Region 
was due t o  administrative reasons which interfered hard with r e g ~ ~ l a r  
surveillance. 

The towns and vi l lages  a t  which the f i r s t  patients f e l l  ill, and 
iccording t o  which they were registered, i n  marqv instances do not cor- 
respond to . the  places a t  which the infect ion had taken place. Later 
~ n l y ,  when the f i r s t  case caused some additional contact patients, the 
2f f ic ia l  reg is t ra t ion  provided a more re l iab le  geographical distrlbution. 

Two smallpox outbreaks i n  the Sudan which took place i n  two con- 
secutive years (1968 and 1969) and which partly involved. the same region 
along the Sobat River i n  addition t o  Bor Region stricken i n  1969, open 
zn interest ing question on possible connexion between them. 

It is not by chance lhat two successive outbreaks s ta r ted  more or 
less  a t  the same time of the year which marks the s t a r t  of the dry season 
md which coincides w i t h  large sh i f t ing  of population from the South t o  
the North, particularlgr t o  the Blue Nile Province, f o r  seasonal works. 
Two main communication channels are used by seasonal workers: the valley 
along the Sobat River from the South-East and the l e s s  defined and more 
sp l i t t ed  communication from Bor t o  Malakal used by workers coming from 
the South(see Amexcs VII and VIII). A t  Malakal these two communication 
channels merge. A l l  possible means of traqsportation, .e.g. steamers on 
the Nile, cars on roads and trucks, and even walking on foot a r e  under 
use. From Sennar onward. the railway is available too. The geographic 
and time d is t r ibu t ion  of registered patients strongly speak i n  favour of 
the supposit3on t h a t  the sh i f t ing  crowds from the South of the country 
imported the smallpox virus  from the regions they were coming from. 

The f i r s t  known pat ients  i n  the Sobat Region f e l l  ill a t  the end of 
December 1968, which marks the beginning of the iiry season. The contact 
outbreaks a t  Kilo 65 Village near Managil and 8.t Kilo 11 Village near 
Sennar, and the suspected but not proved outbreak a t  Camp Tambul near 
Rufaa, a l l  of them i n  Blue Nile Province, give quite a re l iab le  clue t h a t  
the f i r s t  cases i n  a l l  provisional camps s e t  up f o r  seasonal workers by 
the I r r iga t ion  or  an~+uher Administration took place i n  December 1968 or  
early i n  January 1969, and. among seasonal workers who had come from the 
South of the Sudan mainly from Bor Region. 
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When the rainy season approaches and the seasonal works i n  Blue Nile 
Province a re  coming t o  t h e i r  end, the  same crowds s h i f t  i n  the  opposite 
direct ion t o  reach t h e i r  v i l l ages  of or igin  before the s t a r t  of the  rainy 
season during which they cu l t iva te  t h e i r  land and get  stuck by mud. Any 
contact between t h e i r  vi l lages  i n  the  bush and towns is cut down due t o  
mud which makes t r a v e l l i x  by any kind of vehicle and even on foot  impossi- 
ble. It means that the heal th  services a r e  a l so  cut off  and any sur- 
veil lance i s  not feasible .  

The typical  s e t t l e m ~ n t s  i n  the  bush a re  small, consisting of a few 
houses or enclosures, and they are  scattered. 'key are  not permanent 
and t h e i r  inhabitants often s h i f t  t o  another place a t  which they build 
a flew settlement wi'th material a t  hand. Wen during the  dry season the 
scat tered bush settlements cannot be e f f ic ien t ly  or  completely surveyed. 
The smallpox virus,  however, i f  and when present i n  such communities, has 
no doubt good outlooks f o r  survival i n  both the  d r y  and rainy season. The 
firm family t i e s  support such survival because the family must be considered 
according t o  much larger  t r ibes '  feel ings  which includes a l l  the  re la t ives .  

The above comments have shed more l i g h t  on the reasons f o r  which two 
consecutive outbreaks s t a r t ed  a t  the beginning of the  dry season and f o r  
which they extinguished w i t h  the  s t a r t  of the  rainy season. The contain- 
ment measures no doubt stopped a fur ther  spread of the  smallpox virus  i n  
the  comunit ies  under permanent and good surveillance of the  health services. 
However, it is more d i f f i c u l t  i f  not impossible t o  claim the same r e s u l t  i n  
the  remote bush regions which a re  completely out of the  reach o f a t h e  health 
services durfng a l l  the  rainy season and most probably a l s o  -in& the dry 
season. The administrative reasons which i n  the same regions, in te r fe re  
hard w i t h  epidemiological investigation and permanent surveillance delay 
the  f i n a l  answer t o  t h i s  question. 

2. Contact Outbreaks 

When the  smallpox v i rus  had been imported in to  crowded communities 
not protected by vaccination, the  contact outbreaks took place. The 
number of pat ients  and duration of such outbreaks depended on the time 
a t  which the pat ients  were detected f o r  the  f i r s t  time and on implemented 
containment measures. It i s  c lear  t ha t  the  provisional camps of seasonal 
workers i n  Blue Nile Province b u i l t  by d i f fe ren t  administrations f o r  people 
from the  Smth  were i n  t h i s  respect the  most sui table  communities, since 
t h e i r  inhabitants were not protected by vaccination and the probability of 
import of smallpox virus  was the la rges t  (see Annex IV). 

Kilo 65 Village near ivlanagil s e t  up by the  Trrigation Administration 
was s t r icken by such a contact outbreak which resul ted i n  nine pat ients  
out of them two f a t a l .  Tie infect ion was imported -by a v i s i t o r  from 
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Bor Region who a r r ived  t o  Kilo 65 Vil lage on 2 January and who was 
already ill upon h i s  a r r i v a l  su f fe r ing  from prodromal symptoms. He 
died on 26 January and the  diagnosis  of smalipox was s e t  up a f t e r  h i s  
deatn. Iiis contacts  i n  the  same enclosure consisted of th ree  houses 
of r e l a t i v e s  who s t a r t e d  f a l l i n g  ill i n  the  period from 10 t o  28 January. 
The main wave from 26 t o  28 of January contributed seven pat ients .  The 
containment vaccination performed upon h i s  death and the  i s o l a t i o n  of 
contact  p a t i e n t s  from the  same enclosure i n  provisional  s h e l t e r s  outside 
t h e  camp stopped t h e  f u r t h e r  spread of the  infect ion.  

Kilo 11 Village a t  Sennar w a s  t he  scene of a  s imi la r  outbreak due 
t o  contact  in fec t ion  which coct r ibutea  t e n  pa t i en t s  with one death. The 
above camp had been b u i l t  recent ly  by the  I r r i g a t i o n  Administration as an 
extension of t h e  permanent Camp Yuboster. This camp was not occupied 
till the  a r r i v a l  of the  seasonal workers wiY9 t h e i r  f ami l i e s  from the  
s imi lar  Camp TdmSul near Rufaa, This happei~ed. some time i n  t h e  middle 
of J a m r y  1969. The first checking of Kilo 11 Village was done on 
9 March when a worker who ca l l ed  f o r  treatment a t  t h e  out-patient  s t a t i o n  
of Sennar Hospital  was dragnosed a c l e a r  cut  smallpox case. The f i r s t  
checking of Kilo 11 Village detected an  add i t iona l  pa t i en t  i n  t h e  same 
s tage  of disease,  f u r t h e r  a  10  years  o ld  g i r l  with more advanced disease 
who c a l l e d  f o r  treatment a t  t h e  same out-patient  s t a t i o n  on 27 February 
and w a s  re turned t o  camp, and her  19 years  o ld  s i s t e r  as a cured case i n  
the  sca r  stage. She was most probably the  f i r s t  missed pa t i en t  i n  t h a t  
camp. Her h i s to ry  incriminated Camp Tambul near Rufaa as the'  place of 
i n f e c t i o n  i n  which she a h i t t t d  t o  have had i n  December 1968 very close 
contact  w i t h  a man who :?ad paid a v i s i t  t o  Ynat camp, and who according 
t o  he r  opinion suffered from the  same disease. He had come from Bor 
Region. m e  repeated checking on 12 March detec ted  th ree  concealed 
p a t i e n t s  i n  addit ion.  The conta iment  vaccination completed on 11 March 
and i s o l a t i o n  of detected p a t i e n t s  and t h e i r  c o ~ t a c t s  a t  provisional  
hosp i t a l  i n  t e n t s  near t h e  camp d id  not  prevent four  addi t ional  pa t i en t s  
with one death. A l l  of them f e l l  ill from 12  t o  21 March. 

The epidemiological inves t iga t ion  done a t  Camp Tambul near Rufaa 
could ne i the r  confirm cor  r e j e c t  t h e  supposed connexion based on h i s to ry  
of t h e  f i r s t  missed case detected i n  l a t e  sca r  stage. This inv.estigation, 
however, was done a f t e r  four  months when t h e  o r i g i n a l  workers were no longer 
present there .  In addi t ion  the  o f f i c i a l  information on departure of 
workers t o  Kilo 11 Village d i f f e r e d  from t h e  one supplied by the  Kilo 11 
Village Office f o r  about s i x  weeks i n  s p i t e  of the  f a c t  t h a t  t h e  workers 
on t h e i r  way from Cam2 Tambul. t o  Kilo 11 Village d id  not  s top  anywhere and 
spent two days only o , ~  t r a v e l .  

A t  t he  Ed Dueim Hospital  two addi t ional  contact  cases due t o  in t ra -  
hosp i t a l  in fec t ion  happened a f t e r  t h e  index case had been admitted on 
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8 January. H i s  history disclosed a journey during which he had passed 
several vi l lages  i n  the Sobat Region a t  which at t ha t  time the infection 
was already present, and from there he proceeded t o  Malakal, Renk and 
Kosti. Another pat ient  who h ~ d  been treated at the same ward and a 
v i s i to r  t o  h i s  fa ther ,  both of tinem having f a l l en  ill about 20 January, 
were victims of intra-hospitai  infection. 

3. Regional Outbreaks - 
The name "regional outbreak" has been selected intentionally t o  avoid 

boundaries of the administrative units. The spread of smallpox as of any 
other communicable disease follows available c o ~ c a t i o n s  along which 
natural  resources and mtirketing places supply passengers with necessary 
l iv ing  f a c i l i t i e s  and utensil& i n  the broadest sense of the word. The 
marketing places along cornnn?nications offer  people the opportunity f o r  
s e l l i ng  products and a r t i c l e s  of t h e i r  socio-economic ac t iv i t ies .  , 

Two regional outbreaks, i n  Sobat Region and i n  Bor Region both i n  
Upper Nile F'rovince, w i l l  Se discussed i n  this sect ion of the report. 
They contributed for. the largest  number of patients. A t  ~ a l a k a l  both 
the regions i n  question merge, while i n  the South of it they touch each 
other and no firm demarcation can be s e t  between them ( ~ n n e x  I). 

3.1 Sobat Reaional Outbreak 

Under Sobat Region, f o r  the purpose of this report ,  is  understood 
the par t  of the Upper Nile Province which extends from the Sudan- 
Ethiopia border t o  Malakal on both banks along the Sobat River. While 
i n  the 1968 outbreak the Nassir Rural Councdl was considered the main 
source from which the spread of infection took place, this was not the 
case i n  the present outbreak. The main flare-up has s t r icken t h i s  
time the Sobat Rural Council which extends t o  the North-West from the 
former one i n  the Malakal Direction. 

I n  the short  span of one month only (from 27 December 1968 t o  
29 January 1969) eight vi l lages  were involved (~an jbek ,  Adong, Manyang, 
Malijock, Diak, U r u r ,  Koro, and   agar) and i n  t o t a l  sixteen pat ients  
were registered with none f a t a l  (see Annex I). 

The f i r s t  knovm and registered case was a male child of 2 years 
of age who arrived from Kanjbek t o  Adong with his mother on 25 December. 
Only two days l a t e r  he was brought t o  Adong dressing s t a t ion  f o r  t rea t -  
ment. The ill child was staying with h i s  mother a t  Adong i n  a she l te r  
and the next pat ient  a t  the same vi l lage was a man of 18 years of age 
who stayed next door t o  thz t  shel ter .  He f e l l  ill on 10 January. 
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If t h e  mentimed ch i ld  i s  sunposed t o  be the  index case i n  the  
Sobat Region outbreak, then the  idec Lion spread very f a s t  from Adong 
which i s  a known marketing place t o  neigLhbouring v i l l ages .  Such a 
r o l e  of the  f i r s t  :mor,m p a t i e n t ,  however, was ne i the r  confirmed nor 
re jec ted  due t o  lack of epidemiological inves t igat ion.  A c lose  
contact  of the  other p a t i a n t s  who f e l l  ill i n  t h e  outbreak with a 
2 years old child. who alozle could have contributed t o  such a f a s t  
spread of in fec t ion ,  i s  hardly to be supposed. The v i l l a g e  Kanjbek 
must be considered the   lace a t  which the  in fec t ion  of tha t  male 
chi ld  took place. i-Ience there  i s  no f i r a  reason agains t  speculat ion 
t h a t  the  in fec t ion  of o ther  pa t i en t s  from d i f f e r e n t  v i l l a g e s  a l s o  
took place a t  Kanjbek o r  a t  any other v i l l a g e  c lose  t o  it. So t h e  
f i r s t  known pa t i en t  i n  t!:e Sobat Region outbreak who came from Kanjbek 
and was diagnosed at  Adong Dressing S ta t ion ,  most probably carnot be 
considered a s  the  index case.  It is possible t h a t  tine in fec t ion  had 
exis ted  a t  Kanjbek o r  a t  niiarly v i l l a g e s  close some time before it 
went t o  t h e  knowlec?ge of the  hea l th  services .  

3.2 Bor Reaional Outbreck 

For the  purpose of t h i s  r epor t  under Bor Region i s  understood 
the  l a rge  p a r t  of t h e  Upper Bi le  Province which extends from Bor t o  
Malakal. Two means of t ranspor ta t ion  e x i s t  f o r  t r a v e l l i n g  i n  t h i s  
region: steamers on the  White Nile and c a r s  which regu la r ly  operate 
on t h e  Bor Malakal road e i t h e r  v i a  Mogogh or  v i a  Waat. Par t i cu la r ly  
the  last mode of communication i s  of i n t e r e s t  f o r  our  discussion 
because it ge t s  very c lose ly  t o  some v i l l a g e s  i n  the  Sobat Region. 

In  the  above region forty-nine p a t i e n t s  were reg i s t e red  with 
no f a t a l i t y  s o  far kno:m. Out cf these  p a t i e n t s  only e i g h t  ca l l ed  
on t h e i r  own i n i t i a t i o n  a t  hea l th  cent res  f o r  treatment. The large 
lilajority amounting t o  forty-one was detected a t  checkpoi~bs  s e t  up 
a t  the  entrance gate t o  Malakal and Bor, or  were detected by vaccina- 
t i o n  teams when they came t o  v i l l a g e s  f o r  c o n ~ a i m e n t  vaccination. 
The p a t i e n t s  detected by both mentioned approaches were a t  the  time 
of detec t ion old cases i n  convalescence. It has t o  be mentioned 
t h a t  the  above region cannot be ~ f f i c i e n t l y  surveyed by the  hea l th  
services  due t o  administrat ive reasons. 

The time and geographic d i s t r i b u t i o n  of r eg i s t e red  p a t i e n t s  
over the  above region i s  very in te res t ing .  The e a r l i e s t  known 
cases  took place i n  t h e  northern p a r t  of Bor Region i n  the  v i l l ages  
of Fidiad ,  Mogoglh, Jzne t ,  and DuX Fadia t ,  while l a t e  i n  Piarch and 
Apri l  the  Central and t h e  Southern p a r t s  of the  Region were more 
involved. as judged on avai lable  information ( ~ o n g o r  , Palew , J a l e t  , 



WHO m o  

Anghoi, Makwak, Bor). From t h i s  information one could form the 
opinion tha t  the infection had spread from the Sobat Region and 
had f i r s t  str icken the Northern par t  of Bor Region, and only l a t e r  
moved closer t o  Bor . This opinion, however, does not comply with 
the findings i n  the Blue Nile Province i n  which the index cases i n  
the camp contact outbrea2s (Kilo 65 Village at Managil, Kilo 11 
Village a t  Sernar, and probably Camp Tambul near Rufaa) were workers 
who had come from Bor and i t s  surroundings l a t e  i n  December 1968 or 
ear ly  i n  January 1969. So it is more l ikely tha t  the outbreak i n  
the Southern part  of Bor Region was detected with considerable delay 
when checkpoints at entrance t o  Bor were s e t  up. The infection, 
however, had been present i n  poorly surveyed vi l lages  since long 
before. A s  already mentioned, administrative reasons interfered 
hard with a reasonable surveillance. 

4. Apparently Isolated Single Patients 

The sh i f t ing  crowds of seasonal workers from the South carrying 
smallpox infect ion with them during t h e i r  t rave l  or l a t e r  when se t t led  
down a t  f i n a l  destination came no doubt i n  contact with the permanent 
iniiabitants of vi l lages  and towns along communications and with the 
inhabitants of towns i n  the v ic in i ty  of which the provisional camps f o r  
seasonal workers had been bu i l t .  Larger vi l lages  with ~narketing places, 
towns a t  road and railway crossings, r iver  ports along the White Nile 
were no doubt the points a t  which, during t rave l ,  a few hours or days' 
stops were made f o r  d i f fe ren t  reasons ( r e s t ,  change of mean of transport ,  
shopping, v i s i t s  paid t o  re la t ives  etc.  ) . These stops during which a 
short  contact with the indigenous population occurred are  no doubt re- 
sponsible fo r  the f irst  cases which happened i n  some towns along com- 
munications (Malakal, Sennar, Wad Medani, Kosti, Ed Dueim e t ~ . ) ,  and 
perhaps a l so  i n  some vi l lages  (~ongor ,  Duk Fadiat ,  Mogogh, Waat etc.)  . 
In c i t i e s  and towns which enjoy good health services f a c i l i t i e s  the 
containment measures implemented on time prevented the fur ther  spread 
of the infection. The same cannot be said about vi l lages  i n  which f i r s t  
cases could have caused contact outbreaks tha t  have come t o  the knowledge 
of health services with delay. Later, when the infect ion w a s  already 
present, v i s i t s  paid t o  such vi l lages  by permanent inhabitants of towns 
could have a l so  contributed t o  spread the infection. 

It i s  c lear  t ha t  epidemiological investigation, or  be t te r  said the 
history given by apparently isolated single patients,  did not give always 
a re l iab le  information on the source of t h e i r  infection. During the5r 
journey, such pat ients  usually v is i ted ,  within a for tnight  before the onset 
of t he i r  disease,  several places known t o  have been infected a t  t ha t  time. 
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So it was not  possible t o  d e t e c t  the  v i l l a g e  at vrhich the in fec t ion  had 
been contracted. The same app l ies  t o  v i s i t o r s  from infected  v i l l a g e s  
about whom the  information was continually changing i n  the  h is tory .  
Such v i s i t o r s  have sometimes even been denied; Nevertheless, t h e  source 
of in fec t ion  i n  such p a t i e n t s  had t o  be i n  infected  v i l l a g e s ,  o r  the  
in fec t ion  was imported by v i s i t o r s  from there .  

I n  1%9 t h e  Sudan was s t r i cken  by another consecutive smallpox outbreak 
a f t e r  a similar outbreak i n  1968. The t o t a l  number of p a t i e n t s  amounted t o  
115 with three  f a t a l .  

The Upper N i l e  Province was repeatedly s t r i cken  tile hardest  and t h e  number 
of p a t i e n t s  i n  t h a t  province was seventy-two wit ' l ;  no f a t a l i t y  s o  far known. 
The region along the  Sobat River and the  region between Bor and Yilakal ,  both 
of tl~em being main communication channels from the  Sout11 and from the  South-East 
t o  t h e  Northern p a r t s  of the  country, were t h e  main scene of the  outbreak. I n  
December, a t  the  beginning of dry  season, the  above communication channels a r e  
every year used by crowds of seasonal workers coming from the  South and South- 
Eas t  on t n e i r  way t o  the  North, p a r t i c u l a r l y  t o  Blue Nile Province f o r  cot ton 
crop, sugar cane works, clearance of i r r i g a t i o n  canals e tc .  The coincidence 
of outbreak with t h e i r  t r a v e l  i n  s p i t e  of i t s  l a t e  detec t ion strongly speaks 
i n  favour of the  supposit ion t h a t  t h e  crowds of seasonal workers spread along 
colnmunications the  srnallpox v i r u s  brought with them from bus11 v i l l ages .  The 
outlooks f o r  i ts survival  a t  v i l l a g e s  i n  the  bush and the  reasons f o r  usual s top 
of outbreak a t  t h e  beginning of the  ra iny season were discussed. 

Smallpox p a t i e n t s  detected and reg i s t e red  i n  a l l  the  other provinces must 
be considered iinported. This p a r t i c u l a r l y  app l i es  t o  Blue Nile Province i n  
which the  large  majority of seasonal workers i s  engaged. The t o t a l  number of 
p a t i e n t s  i n  t h a t  province amounted t o  thir ty-two ( ~ l u e  Nile North 18 p a t i e n t s  
and Blue Nile South 14 p a t i e n t s )  with th ree  f a t a l  cases. The contact  outbreaks 
which took place i n  provisional  camps of seasonal workers immediately upon t h e i r  
a r r i v a l  support the  above suppositior,  of v i r u s  importation. Only a few cases 
were detected &?long permanent inhabi tants .  

To Kilartoum Province seven p a t i e n t s  were imported e i t h e r  from Blue Nile o r  
Upper Ni le  Province. The same cannot be claimed with c e r t a i n t y  f o r  the  four  
p a t i e n t s  r eg i s t e red  i n  Juba, Equatoria Province. 

IV RECOMMENDATIONS 

1. It i s  advised t o  e s t a b l i s h  a t  t h e  Central  Smallpox Eradicat ion Unit ,  
Ministry of Health a spec ia l  team that w i l l  be i n  charge of survei l lance ,  
epidemiological inves t iga t ion ,  a c t i v e  case de tec t ion ,  and containment 



activities from the methdology point of view. The routine activities 
concerning smallpox infection should continue also in the future to be 
the responsibility of the existing health services trained and supported 
by the above special team. 

2. The registration of smallpox patients including forms does not serve 
its purpose at present. The forms under use should be abolished and 
replaced by the "Investigation Form" used by Smallpox Eradication projects 
in other countries. The weekiy and monttlly reports on smallpox incidence 
are recommended to be processed and compiled by the Central Office on the 
basis of individual investigations forms submitted from the field. 

3. The information on performed smallpox vaccination in the country 
should be differentiated and submitted according to the following categories: 

Category I: Vaccinations performed in the attack phase of Smallpox 
Eradication Progranune, 

Category 11: Containment vaccinations arranged by localities in 
which they have been performed because of detected 
smallpox infection, 

Category 111: Preventive vaccinations performed in the routine 
national vaccination programme, at checkpoints along 
communications and at entrance gates to cities and 
towns. 

4. Passengers from the South of the country should be in the possession 
of a valid certificate on smallpox vaccination, and if feasible the purchase 
of tickets for any public mean of transport should be bound to and con- 
ditioned by such a certificate. 

5. Any Administration that uses to appoint seasonal workers must check 
smallpox vaccination certificate in workers and their family members before 
they are permitted to work and are admitted to provisional camps. The 
local Administration Office is fully responsible to comply with the above 
request. 

6. Health institutions and medical services are recornended to perform 
a weekly checkup in all provisional camps of seasonal workers on their 
territory with the objective to establish vaccination status in inhabitants 
(scar survey) and to detect smallpox patients soon enough to implement 
containment measures on time. 

7. The isolation of patients and quarantine of contacts should continue 
in shelters, huts, in tents etc. near infected villages. Hospital wards 
are not recommended for this purpose because of limited isolation facilities 
and risk of intra-hospital infections. 



EM/SE/L~ 
page 16 

WHO EMRO 

8. Experience i n  two consecutive years collected i n  Upper Nile Province 
has proved t h a t  the surveillance and containment a c t i v i t i e s  f a r  exceed 
the f a c i l i t i e s  made available by the exis t ing health and medical services. 
For tha t  reason it is recommended t o  appoint special  s t a f f  t o  be i n  charge 
of tnese a c t i v i t i e s  i n  t ha t  Province, or a t  l e a s t  to reinforce the permanent 
set-up of s t a f f  with the approach of dry season. 
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D I S T R I B U T I O N  C A S E S  O F  SMALLPOX BY AGE AND S E X  BY P R O V I N C E S  
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ANNEX V 

CASES OF SMALLPOX BY WEEK PERIOD 

. Upper Nile 

Prnvln,e 

lipper Ni le  

Blue Nlle 83~1th 

Blue Nlle North 

Equatoria 

Khartoum 

Total  

. Blue N i l e  ge m m 
z m 
<: 

Week Period - 

: December 
1968 

1 

1 

2 

January 

5-11 

6 

2 

8 

February 

12-18 

5 

1 

6 

2-8 

1 

1 

Wrch 

19-25 

8 

2 

10 

9-15 

1 

2 

3 

. Total  

72 

14 

i 
18 

4 

7 

115 

26-1 
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A p r i l  
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6-12 

7 

1 5 1 7  
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11 

1 

------- 
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20-26 
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1 
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ANNEX VI 

SUMMARY O N  PERFORMED SIULLWX VACCINATIONS DURING 
FIRST Q~JARTER 1969 IN THE SWAN BX PROVINCES 

* P ~ v i n c e s  under At tack Phase o f  SE Programme. 
o t h e r  Provinces Containment and Routine Vaccinat ions  only. 
Total  i n  Provinces under At tack Phase amounted t o  800 108 Vaccinations.  

Province 

Blue Ni le  North* 

Blue Ni le  South* 

Darfuf l  

K ~ r d o f  an* 

Northern 

h s s a l a  South 

Upper N i l e  

Bahr e l  Gbazal 

Equatoria 

Khartoum 

m TAL 

January 

Primary 

4 969 

~ 6 6  

N i l  

16 971 

617 

167 

74 390 

5 710 

143 

687 

105 220 

February 

Revacci- 
n a t i o n  

24 2 4 ~  

1 170 

N i l  

88 756 

N i l  

425 

45 481 

3 855 

N i l  

18 

164 145 

T- t a l  

- 
327 412 

60 654 

127 692 

284 350 

2 313 

3 451 

308 037 

37 656 

30 471 

102 735 

1 364 771 

Tota l  

56 741 

26 205 

50 168 

62 807 

279 

519 

147 046 

4 225 

27 813 

23 495 

March 

To ta l  

29 209 

2 336 

N i l  

105 727 

617 

592 

120 471 

9 565 

143 

705 

269 365 

Primary 

12 989 

7 453 

50 168 

15 058 

279 

19 

103 269 

2 491 

27 522 

18 219 

237 467 
161 831 I 399 Z98 

Primary 

61 770 

Revacci- 
n a t i o n  

43 752 

18 752 

N i l  

47 749 

N i l  

500 

43 777 

1 734 

291 

5 276 

Revacci- 
n a t i o n  

179 692 

T o t a l  

241 462 

32 n 3  

77 524 

115 816 

1 417 

2 34C 

120 520 

23 866 

2 515 

78 535 

696 108 

11 924 ' 20 189 

77 524 

27 074 

1 407 

222 

71  944 

15 723 

1 956 

18 654 

288 198 

' N i l  

88 742 

10 

2 118 

48 576 

8 143 

559 

59 881 

407 910 
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SURVEILLANCE DE LA VARIOLE 

SMALLPOX SURVEILLANCE 

Fig. 1 

Incidence de la variole dans le mode, 1967-1969 - Worldwide Smnllpox Ineid~ee, 1967-1%9 
Cas 

Canes 

Note. -La zone en grip nprkenls I'6cart rtnlrs ler incidcncss rnaximale~ ct minimales obssrv6R au coun de Is periods 1962-1966 - Thc m area reprcwnts the R ~ S  
bstwkn the hiphssl and lowat incidence reporled during the five-year period 1962-1966. 

Tid & part du RelevJCpidern. hebd.. N O  33, 1969, pp. 497-502. Reprinted from Wkly aidem. Rec., No. 33,1969, pp. 497-502. 
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Au 13 aoat 1969.27022 cas de variole avaient Ctenotifik iI'Orga- 
nisation. Le nombre de cas enregist& en 1968 pour lamheperiode 
ttait de 47 469, soit une diminution de 43 %en 1969 par rapport A 
1968. Ce t a u  de m i o n  s'est mrlintenu depuis le debut de I'annk 
malgrC les pro* rialids en matiere de notification dans tous les 
pays endemicit6 variolique. 

Si I'on compare le nombre de cas signal& en 1969 au chiffre 
wmspondant de 1967, la baisse est encore plus marquk. 1967 est 
l'une des deux am& de la dernikre dkemie oh I'incidence a W 
la plus &lev& (I28 185 cas). 

Lafigure I montre I'incldence de la variole dam le monde au cours 
des dernieres annks. La situation en 1967-1969 est comparke A 
celle de I ' a ~ k  de plus haute incidence (1963) et de plus faible 
incidence (1964) enregist* au cours de la pbriode de cinq ans qui 
a prCcedt la decision d'intensifier la campagne mondiale d'badica- 
tion de la variole. Le recul constant observe depuis trois ans est 
encourageant, mais, titant donne les variations cycliques constatks 
dans le pa& sur des periodes de plusieurs a n n h ,  il convient d'ttre 
prudent dans I'ktablissement de projections pow I'avenir. 

Soudnn 

Au debut de 1969, des Cpidemies de variole importantes ont Bte 
signal& au Soudan pour la seconde annke w h t i v e .  Comme 
ce pays avait kte consid& provisoirement comme non-endemique, 
ces CpidQlies ont revetu une importance toute particuli&re. 

La variole a endkmique au Soudan jusqu'en 1963. Aucun cas 
n'a CrC signal6 cette annk-la, ni I'annk suivante. En 1965, 69 cas 
ont Cte rapport& qui tous, pense-t-on, ttaient import&. Aucun cas 
n'a plus W notifib jusqu'en 1967 ou 9 cas, probablement encore 
import& de dgions d'endkmie liitrophes, out Cte enregist*. Des 
1968 le Soudan n'Ctait donc plus considkre comme un pays d'endkmie. 

De mars A juin 1968, 102 cas ont Ctk signalb. ' La source de 
I'infection paraissait etrc Gambela dans la Province d'Ilubabor en 
Ethiopie. Trois provinces etaient touchks: Haut-Nil: 75 cas; 
Nil Bleu: 18 cas; et Kassala: 9 cas (figure 2 ) .  La vaccination et les 
mesures prises ont paru endiguer I'kpidBmie vers la mi-juin 1968. 

Toutefois, en d k b r e  1968, la variole a rkpparu dans les Pro- 
vinces du Haut-Nil et du Nil Bleu. A la mi-mai, 125 cas avaient etk 
signal&, pour la plupart dans les mtmes &ions qu'en 1968 
(figure 3). Les provinces affectks 6taient les suivantes: Haut-Nil: 
73 cas; Nil Bleu: 33 cas; Khartoum: 7 cas; Equatoria: 12 cas. Trois 
d& ont Cte enregisbes. Lcs cas Ctaient repartis sur une pbriode de 
cinq mois, avec un premier sommet en janvier et un autre A fin mars 
(&we 4). Le second sommet ktait principalement dii aux cas ori- 
ginaires de la Provim du Haut-Nil. 
Le tableau 2 montre la repartition des cas par age et par sexe. La 

premik  cornpond Ctroitement a la r6partition par groupe d l g e  
de la population. La proportion des sexes varie beaucoup du sud au 
nod.  Dans les Provinces mbidionales du Haut-Nil et d'Equatoria, 
on a relevt 40 cas chez lea personnes du sexe masculi et 44 chez 
celles du sexe ferninin. En revanche, dans les Provinces septentrio- 
nales du Nil Bleu et de Khartoum, on a relev6 32 cas chez les per- 
sonnes du sexe masculin et 8 seulement chez celles du sexe fkminin. 

Through 13 August 1969, 27 022 cases of smallpox had been 
reported to the Organization. During the same period in 1968 
47 469 cases were recorded. At this time in 1969 there is thus a 
decrease of 43 % compared with 1968, a level of decrease that has 
been quite consistent since the beginning of the year in spite of 
continually improved reporting from all of the endemic countries. 

A comparison of the cases reported at this same period in 1967 
obviously shows an even greater d-, as 1967, with 128 185 
reported cases, was one of the two highest years of smallpox incidence 
during the past decade. 

The global pattern of reported smallpox incidence in more recent 
years is noted in Figure I where the incidence for 1967-1969 is 
plotted against the range between the highest year (1963) and the 
lowest year (1964) during the five-year period before commencement 
of the intensified programme of global smallpox eradication. The 
consistent decrease noted during the past three years is encouraging 
but, in >+ew of the past record of cyclical variations over periods ' of several years, should be viewed cautiously as a basis for f u t w  
projections. 

During early 1969, signscant outbreaks of smallpox were reported 
from Sudan for the second s-sive year. As Sudan had been 
provisionally considered to be nonendemic, these outbreaks were. 
of particular concern. 

Smallpox had been endemic in Sudan through 1962. No cases 
were reported in 1963 or during the following year. In 1%5, 
69 cases occumd which were attributed to importation. No cases 
were reported subsequently until 1967, when 9 cases occwred, 
again presumably due to importation from ne ighbou~g  endemic 
areas. Consequently, by 1968, Sudan was regarded as no longer 
being an endemic country. 

In 1968, between March and June, 102 cases were reported.' 
Thc source was believed to have been Gambela in Ilubabor Province 
in Ethiopia. Cases occurred in three provinces: Upper Nile: 75 
cases; Blue Nile: 18 cases; and Kassala: 9 cases (Fiure2) .  Vaccin- 
ation and containment measures appeared to have terminated the 
epidemic by mid-June 1968. 

However, in December of 1%8 smallpox re-appeared in Upper 
Nile and Blue Nile Provinces. By the middle of May, 125 cases 
had been reported, for the most part in the same anas as in 1%8 
(Figure 3). The affected provinces were: Upper Nile: 73 casts; 
Blue Nile: 33 cases; Khartoum: 7 cases; and Equatoria: 12 cascs. 
There were three recorded deaths. Cases were distributed over a 
five-month period, with an eady peak in January and a late one at  
the end of March (Figure 4). The second peak was due mainly to 
cases in Upper Nile Province. 

The distribution of cases by age and sex is shown in Table 2. The 
age distribution corresponded dosely to the overall age distribution 
of the population. The ratio of the number of cases in males to 
the number of cases in females differed widely from South to North. 
In the more southerly Provinces of Upper Nile and Equatoria there 
were 40 cases in males and 44 in females. In contrast, in the more 
northerly Provinces of Blue Nile and Khartoum, there were 32 
cases in males and only 8 reported in females. 

Tableau 2. R6parMiw par Age et par sexe des 125 cas signal& au Sudan en 1969 
Table 2. Age and Sex Distribution of 125 Reparted Cases, Sudan 1%9 

Y cornpris 1 cas (Lge el scxc inconous) Ata,  Province du Haul-Nil -Includes I caac in Atilr. Upper Nllc Province, age and sex unknown 

I Voir No 39, 1965, pp. 497-499. 

Pourantar du total 
PsrOCnl of total 

2.4 
22.6 
12.9 
10.5 
51.6 

Nornbre de a s  -Number of c a w  
Groupc d'&gc -Age group I I F 1 Total 

I Sa No. 39, 1968, pp. 497-499. 

Moins d'un an - Less than one year . 
1-4 anslyears . . . . . . . . . . . .  
5-9 anslyears. . . . . . . . . . . .  

10-14 anslyears . . . . . . . . . . .  
15 + . . . . . . . . . . . . . . .  
Total . . . . . . . . . . . . . . .  52 I 72 I 

1 
I5 
8 
6 

41 

125 ' ( 

1 
13 
8 
7 

23 

3 
28 
16 
13 
64 



Fig. 2 
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Des 125 malades, deux d e m e n t  avaient eM vain&; I'un plu- 
siem annb auparavant et I'autrc, une filktte de cinq ans, en 
1968; elk avait m e  grande cicatrice au point de vaccination. 

Les deux premiers cas ont 6t6 identifib en m b r e  1968, I'un 
dans le Haut-Nil, I'autre dans le nord de h Province du Nil Bku 
(mbleau 3). Des cas ont wntinu6 B se produire dans une large 
dgion du Haut-Nil jusqu'8 mi-mai. Dana le nord de la Province 
du Nil Bleu, aucua cas n'a Ct6 signal6 aprts la premikre semaine de 
mars. Dana le sud de la province, la maladii a 6tC obserde db la 
demke. remaina de janvier jusqu'i la premien semaine de mai. La 
Province d'Equatoria n'a signal6 dcs cas que vem la fin de l'dpide 
mie, &fin mars r mi-mai, mais on consi&re que les mpports pm- 
venant de atte provmce sont inmmpkts. 

Cornme en 1968, la poussCe 6 p i w u e  a mmmend en mtme 
temps quc la saison &he, whcidant avcc les grands rnouvements 
migratoircs des travailleurs agricoles du sud ven Ie cent%. Il y a 
deux voics prkipaka de migration: I'une, dam la Province du 
Haut-Nil, de la ville de Bor se dirige vers le nord en suivant le Nil 
Blanc par voie ternstre ou par voie fluviale; l'autre suit le fleuve 
Sobat. Ces deux murants de population se rejoignent A Malakal 
dans la Province du Haut-Nil et mntinuent vers le nord jusqu'8 
Khartoum. Les travaiUeurs enunhent leurs families et sont lo& 
dans des constructions provisoires ou dans de grands camps a d -  

Among the 125 patients, only two gave a history of p~cvious 
vaccination, one of whom had b a n  vaccinated many years before 
and the other, a five-year-old girl, who was said to have been vac- 
cinated in 1968 and had a large scar at the vaccination site. 

The 6rst two cases identified occumd in Deoember 1968, om in 
Upper Nile and the other in Blue Nile Province North (Table 3). 
Cases continued to occur over a wide area in Upper Nile mtil the 
middle of May; in Blue Nile North cases continued only until the 
first week of March, but in Blue Nile South, cases oaumd h m  
the last week of January until the beginnimg of May. Equatoria 
mported cases towards the end of the outbreak, fmm the ?tter part 
of March until mid-May, but repomg from that province wss 
considered to be hmnplete. 

The outbreak, as in 1968, coincided with the beginning of the dry 
season when large numbers of agricultural workenr migrate from 
southern to central Sudan. They follow two main routes: one 
in Upper Nile Province from the city of Bor northward by highhishway 
or boat along the White Nile River; the 0 t h  along the Sobat Ww. 
These streams of people merge in the city of Malakal in Upper Nile 
Province and continue to move northward as far as Khartoum. 
The workers wme with their families and reaide in tempomy horns ' 

or large government-built camps, in several of which outbrcalrs 
occurred. Vaccination coverage was poor in the wary popula- 



Fig. 3 
SoPdna, 1969: DisMbaUm sjhgrapbique des cas - Sadan, 1969: Geographic Disbibubion of Crises 
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nag& par I'Etat; dans plusieum d'entre e m  des poussh  6pid&miques 
sc sont produites. La couverture vaccinale de cette population 
migrante etait faible et la maladie s'est beaucoup plus manifest& 
chez elle que parmi la population ddentaire. Les migrants rentrent 
chez eux en juin avant le dtbut de la saison pluvieuse. Pendant la 
saison des pluies, les dbplaaments sont beaucoup plus rare et 1 s  
activites de surveillance deviennent pratiquement impossibles. 
Lcs particularit& de l'epidemie etaient les suivantes: elle a touche 

une vaste. zone et a dur6 pendant au moins cinq mois. Un t r b  grand 
nombre de villages ont kte touch&; dans le Haut-Nil, par exemple, 
les 73 cas signal& etaient repartis entre 25 villages, avec un cas unique 
dans 12 d'entre eux. Ce tableau 6pidemiologique paraissant insolie 
pour la variole, on s'est e f f o d  de savoir jusqu'a quel point les 
rapports ktaient complets. C'est ainsi que dans la region de Bor, 
Haut-Nil, 59 cas ont 6t6 dhuverts  dont 8 seulement avaient Cl& 
signal& par les voies normals. Lcs 41 autm cas ont eti dkpistes en 
des points de cmtr6le ttabliv le long d s  voies de circulation ou par 
des &uipes de vaccination qui ont visit6 les villages pendant l'appli- 
cation des mesum d'endiement. La plupart de ces malades 
etaient en convalescence et le rep6rdge des contacts 6tait difficile. 
Il est probable que des situations analogues ont exist6 ailleurs et 
qu'un grand nombre de cas n'ont pas ete signal&. 
Les mesures d'endiguement ont consW ~3 isoler les malades, en 

g k h l  dam une habitation sp&hiement mstruite a cette fin hors 

tion and most of the cases occumd in migrants rather than in the 
sedentary population. Before the rainy season begins in June, the 
migratory population moves back to their permanent homes. 
During the rainy season, movements are much restricted and sur- 
veillance activities become virtually impossible. 

The striking features of the outbreak were its widespread occur- 
rence over a large area and its continuation over a period of at 
least five months. A very large number of villages were involved; 
in Upper Nile, for example, the 73 reported cases were distributed 
thmugb 25 vdlages. Twelve of these villages reported single cases. 
As this seemed to be an unusual pattern of occurrence for smallpox, 
efforts were made to deteniine the wmpleteness of reporting. In 
the Bor region of Upper Nile, for example, 49 cases were f m d  of 
which only 8 were reported through normal reporting channels. 
The other 41 cases were d e w e d  at check points set up along travel 
routes or by vaccination tcams visiting villages during containment 
actions. Most of the patients found in these operations were wn- 
valescent, and the tracing of contacts was d i i l t .  It is probable 
that similar conditions prevailed elsewhere and that large number 
of cases were not reported. 

Containment measures consisted of patient isolation, usually in 
special h o w s  built outside villages, and of vaccination programms 



Fig. 4 
Swdan, 1969: Distribulion des cas par semPine - Sudan, 1969: MPtribution of Casm by Week 
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du village, et A mettre en ceuvre un programme de vaccination dans 
les villages touch& et leurs environs. Des postes de vaccination ont 
en outre W etablis en trois points principaux le long des voies de 
chdation. Les villages wnstmits pour les ouvrien agricoles ont 
mrtia&ment retenu I'attention. En mai, la poussC epidhmique 
wmrnenFait A dkliner et les saisonniers rentraient chez eux. 
Ces grandes widhies sumenant dans de vastes zones pendant 

a n n h  wnskutives donnent B penser que la variole pourrait 
!tre redevenue endemique dans le sud du Soudan. Le programme 
i'hdication de la variole &era des efforts particuliers et une 
burveillance intensive, uotarnment Vera la fin de I 'm&, a6n d'&iter 
me nouvelle kpidemie en 1970. 

in and around the dected villages. In addition, vaccination posts 
were set up at three main points along the travel routes. Tbc vinagcs 
built for the agricultural workers rtceived special attention. By 
May the outbr;ak was subsiding, and the migrants were retarnins 
to their homes. 

The appearance of large epidemics over a wide area in consecutive 
years suggests that smallpox may have again established itself in 
endemic form in the southern part of Sudan. Special efforts by 
the Smallpox Eradiition Programme, with intensive surveillance, 
particularly during the latter part of the year, will be nccmary if 
another outbreak is to be prevented in 1970. 

Tableau 3. Soudan, cas de variole par province et par semniw, d6cembre 1968 - ma1 1969 
Table 3. Sudaa, Cases of Smallpox by Province d Week, December 1%8 - Mny 1969 

Y comprL 1 caa (dais #apparition & la maladie, inconnuc) P Atar, Province du Haul-Nil - Id& 1 case in Afar. Upper Nik Rovioa, date of oavt &OM. 

Rovinm 

Haut-Nil - Upper Nile 

Nil Bleu - Blue Nile 
Sud - South. . . . 
Nord - North . . . 

Equatoria . . . . . . 

Khartoum.. . . . . 

1968 

Dec. - Dce. 

52 

1 

1 

1969 

Janv. -Jan. 

1 1  2 1 3  4 1 5  

6 5 8 3  73 

1 15 
2 1 2 7 1  I8 

2 2 3  7 

Total . . . . . . . . I 2 I * I  61101111 I [  5( d l  .I (1 2 I  S (  61161 71151 I t  2 I  2 I  7.1 I=* 


