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Supplementary agenda item 2

PRESENT PROBLEMS OF YELLOW FEVER IN AFRICA 

(Report by the Director-General)

The Director-General has the honour to submit to the Twenty-third World Health, Assembly 
the following report on the recent experience of yellow fever in West Africa. The data on 
the outbreaks are based on a report by a WHO consultant.

1. Description of the outbreaks

As a result of mass vaccination campaigns which started in 1939 and were carried out 
until 1960-1962, epidemic yellow fever was not observed in the vaccinated countries of West 
Africa from 1953 until 1964-1965. It still remained active in human beings however, 
particularly in areas where systematic vaccination had not been carried out. There were 
small outbreaks in Ghana, Nigeria and Sierra Leone and epidemics in Congo (Kinshasa) in 1958- 
1959, the Sudan in 1959 and Ethiopia in 1961-1962. Attention was drawn to the danger still 
existing in West Africa in 1963 (three cases in Ghana) in 1964, (six cases in the Bissao area 
of Guinea) in 1965, (a large epidemic, with 243 cases, in Senegal) and in 1967 (five cases 
in Liberia).

In October and November 1969, yellow fever broke out more or less simultaneously in five 
countries: Ghana, Upper Volta, Mali, Nigeria and Togo. One must go back to 1939 to find a 
similar experience in West Africa. The happenings in 1969 emphasize that yellow fever has 
never ceased to be a danger in Africa and that it will continue to reappear if vaccination 
coverage is insufficient.

The epidemic observed in Dioubel, Senegal in 1965 established three important points:
(1) those populations previously vaccinated were not affected; (2) vector control and 
vaccination can be started very rapidly when an epidemic occurs or threatens, provided the 
necessary personnel, supplies and equipment are readily available; (3) the speed of inter
vention could be considerably improved by instituting permanent effective surveillance of 
yellow fever.

2. Yellow fever in 1969

In chronological order of official notification, yellow fever broke out successively in 
Ghana (10 October), Upper Volta (7 November), Mali (14 November), Nigeria (21 November ).and 
Togo (28 November).

2.1 Ghana

The epidemic started in reality during the last two weeks of August and extended along 
the northern frontier with Upper Volta. The population of this region is about 946 000. 
Hospital records in Navrongo, Sandema, Paga, Nandom, Lawra, Sirapa and Bawku revealed 250 
icteric patients with suspected yellow fever but it is likely that there were also some in the 
rural areas. The cases were among both children and adults who had never been vaccinated.

The diagnosis of yellow fever was first confirmed by liver necroscopy in Ghana and by 
sero-conversion of paired sera sent to the WHO Regional Reference Centre for Arboviruses, Dakar, 
but for want of adequate samples the virus was not isolated either in man or in the vector.
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From what we know of the epidemiological situation in this savannah region, we may assume 
that the vector was Aedes aegypti.

2.2 Upper Volta

The epidemic, which was severe in the districts surrounding Ouagadougou among a 
population of 925 000, commenced about 8 October and ended after the first week of December. 
It was well investigated by the rural health service of Upper Volta, and was in a number of 
ways similar to the epidemic in Senegal in 1965. Diagnosis was supported by histopathology 
and despite the many cases the virus was not isolated from man or from vectors because of 
inadequate sampling. The number of cases is not known but there were at least 86 deaths.
The vector was probably Aedes aegypti.

2.3 Mali

Twenty suspected cases and five confirmed cases were found at the beginning of November 
less than 100 km north-west of Bamako in a population of about 90 000. Although we do not 
have precise epidemiological information, it seems that the epidemic remained very limited. 
The five cases were diagnosed by histopathological examination carried out in Bamako and 
examination of two necroscopy samples sent to the WHO Regional Reference Centre, Dakar, 
confirmed the diagnosis. The vector was probably Aedes aegypti.

2.4 Nigeria

The first cases appeared at the beginning of August in the region of Jos, north of the 
Plateau Province (Benue Plateau State) which has 1 400 000 inhabitants. The peak was 
attained during October and the epidemic ended at the end of November having certainly been 
responsible for many more than the 114 cases found in the epidemiological study.

Yellow fever was first confirmed by the increase of specific antibodies in paired sera, 
then by the isolation of the virus from man and by histopathology.

There appeared to be more cases in adults than in children. The population had never 
been systematically vaccinated. (This is in contrast to the French-speaking areas where 
most cases were in children. ) Infection did not appear to occur in the houses nor did it 
appear to be associated with any particular kind of employment. This indicates that 
Aedes aegypti, present in some places, did not play the primary role. The epidemic occurred 
in a region where there were many possible vectors (Aedes simpsoni, A. luteocephalus,
A. vittatus, A. africanus) but very few A. aegypti, at least at the time of the investigation 
of the outbreak. Four viruses (not yet identified) were isolated from 446 specimens of 
various species of Aedes but only one A. simpsoni was included. Three of these isolates 
were from A. luteocephalus and one from a group of unidentifiable (damaged) Aedes probably 
containing luteocephalus.

2.5 Togo

A death suspected to be due to yellow fever was notified on 13 November 1969 in the 
north of Togo (District of Dapango) and was confirmed by histopathological examination at 
the WHO Centre, Dakar. The study carried out did not disclose any other cases but later 
one case was reported in January 1970 in the plateau region. No virus was isolated and no 
information has come to hand on the vector responsible.

3. Comment

For want of an adequate sampling for virus assessment, it is not possible to incriminate 
the vectors with certainty. That the only isolations obtained in Nigeria were from 
A. luteocephalus may have been because the greater part of the collection was this species.
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It is also important to note that the collections were made some time after the start of the 
outbreak. Aedes aegypti was probably responsible in Ghana, Upper Volta, Mali and Togo.
We are familiar, since the epidemic in Senegal, with the epidemiology of the transmission of 
yellow fever by Aedes aegypti in rural savannah regions. In Nigeria, the major vector was 
probably Aedes simpsoni or other woodland species such as A. luteocephalus and the means of 
transmission in this epidemic are less easy to understand. Aedes simpsoni is found in the 
central part of Ivory Coast, of Dahomey and of Togo and, if it is a strain that bites man, 
could originate a type of epidemic similar to that which occurred in Nigeria.

In all the countries concerned, the appearance of yellow fever was related to the 
rains.

The outbreaks in Ghana, Upper Volta and Togo may have arisen from a single focus but 
it is difficult to establish a common origin for all the outbreaks - particularly that in 
Nigeria which is far removed from the other countries attacked.

4. Resume of numbers of cases and deaths

No certain figures for cases and deaths are available. Estimates are as follows:

Nigeria - from 100 to 200 to several thousands of cases.
Ghana - at least 250 cases and over 70 deaths.
Mali - at least 20 to 30 cases.
Upper Volta - at least 86 deaths.
Togo - one confirmed death only. One other case discovered in the area

several months after the first.
Ivory Coast
Niger - no cases but at risk from outbreaks in contiguous countries.

5. Control measures

These were primarily vaccination - first in the epidemic areas and then in an 
expanding circle around - with emphasis on concentrations of population and main routes.
In Upper Volta where the vector was A. aegypti it was possible to mobilize vector control 
activities rather quickly. In all villages surrounding Ouagadougou where deaths occurred 
the houses were sprayed with a residual insecticide and larval breeding sites were treated.

6. Doses of vaccine delivered

The number of doses delivered up to the end of 1969 are given by country in the attached 
table. Altogether about 3.8 million doses of 17-D vaccine were distributed.

In addition about 2 million doses of Dakar-strain vaccine were delivered in the same 
period (700 000 doses to Niger, 200 000 to Mali, 300 000 to Upper Volta, 350 000 to Togo,
100 000 to Senegal and 60 000 to Chad).

7. Administration of 17-D vaccine

The vaccine was administered by pedojet, principally by the teams engaged in the 
measles-smallpox vaccine programme which has been in progress for some time and which was 
organized jointly by the individual countries and USAID.



8. Prospect of outbreaks in 1970

Taking into account the experience in 1969 and experience in previous epidemic periods, 
there is every possibility that further epidemics will occur in the rainy season of 1970 
(which begins in July) either in the same or in neighbouring countries.

9. Requirements for the period May 1970 - July 1970 and October 1970 - June 1971

In consultation with some of the countries concerned'*' realistic estimates of external 
aid requirements for vaccination programmes for the periods before and after the next rains 
have been prepared and are listed in Table II.

In addition to what the countries can provide themselves the cost of external aid is 
estimated as follows:

US$
May - July 1970 October 1970 - June 1971

Vaccine 17-D 183 000 126 000
Vaccination equipment , 57 000
Refrigerators and cold boxes 15 000
Transport 127 000
Running costs (vehicles etc.) 12 000 8 000
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394 000 134 000

10. Commitments of WHO

For the immediate future WHO had entered into the following commitments:

(1) Establishment of a reserve of 2 million doses of 17-D vaccine for use in 
emergencies.
(2) Establishment of an emergency team (epidemiologist, virologist entomologist) 
ready to move immediately (at the request of the government concerned) into an area 
where the occurrence of cases is suspected.
(3) Establishment of a co-ordinator to collect and distribute information, to 
distribute vaccine to points of greatest need, and to advise on other types of assistance 
which countries may require.
(4) Establishment of emergency stocks of insecticides and equipment for vector 
control.
(5) Establishment of co-ordinated research programmes.
(6) To give such other help as lies within its capacity.

Dahomey, Ivory Coast, Mali, Niger, Senegal, Togo, Upper Volta: no estimates have 
yet been made for Ghana and Nigeria.
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11. Investigation and research

Experience in 1969 has shown that the natural history of yellow fever in West Africa 
is very complex and varies from area to area. It is necessary to set up a comprehensive 
research programme to study three main subjects:

(1) The animal reservoirs
(2) The vectors
(3) Regular serological studies on human beings

(a) to determine levels of immunity in different age-groups of populations 
at risk
(b) to determine if yellow fever virus is spreading silently in populations 
at greatest risk.

12. Animal reservoirs

A tentative plan has been prepared for a study over a three-year period of the 
circulation of yellow fever virus in monkeys, bush babies and other wild vertebrates in 
the region of Upper Volta, Ivory Coast, Mali and perhaps Dahomey. The study would be made 
during three successive dry seasons, each lasting seven months. The sera and other 
laboratory specimens collected would be examined at the WHO Regional Reference Centre for 
Arboviruses, Dakar.

The total cost of the study is estimated as follows:

Transport and equipment US$
Capital cost 10 500
Running costs and maintenance 26 500
Scientific personnel 31 000
Other personnel 11 000

79 000

In Senegal a similar complementary study on a smaller scale and covering one season only 
could be carried out at an estimated cost of US$ 15 000.

13. Research on vectors

(1) A Contractual Technical Agreement has been completed with the Centre Dakar-Hann, 
ORSTOM, for surveys of the distribution and density of A. aegypti in the towns and 
villages of Senegal, Cameroon and the Central African Republic, as being the only 
francophone countries remaining in which such surveys have not been done. Assessments 
will also be made of A. simpsoni, and the formal Index for use for this species will
be developed.
(2) The African Regional Office will engage the services of an entomologist consultant 
to make a survey of Aedes aegypti in Ghana during six weeks in September and October 
1970, and another entomologist to be seconded to the Virus Research Institute, Ibadan.
(3) There is now adequate information upon which programmes for the control of
A. aegypti in urban conditions can be based. Research is now required to determine 
the effect in West Africa of the application of insecticides through the ULV technique 
from the ground as well as from the air for the control in semi-rural conditions of 
A. aegypti. A. simpsoni and other sylvatic species.
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(4) Virus isolation from pools of A. aegypti and other Stegomyia species should be 
taken in areas where the possible incidence of human cases in 1970 and/or the results 
of the antibody survey in markers indicate that the virus is circulating.

14. Serological studies

Areas where these studies can be made are being investigated in Senegal, Upper Volta 
and the Ivory Coast. The cost has not yet been fully ascertained but will be relatively 
small, possibly between US$ 5000 and US$ 10 000 over a two to three-year period.

15. Research in Nigeria and Ghana

Details of possible programmes in these areas are not yet to hand.

16. Other research projects

In addition to the research outlined above, there is urgent need for further study of 
the possibilities of developing 17-D type vaccines of greater thermal stability and of 
pursuing studies of combinations of vaccines.
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TABLE I. DELIVERIES OF 17D VACCINE MADE OR ORDERED ACCORDING TO DIFFERENT SUPPLIES

Country
Government of 
the country 

Doses

Purchased 
by WHO1 
Doses

USA

Doses

France

Doses
Total

Nigeria
(25 November 1969) ? 100 ООО (1 ООО ООО

' 9
- 1 100 ООО

Mali
(5 December 1969) _ 120 ООО 200 ООО . 320 ООО
Upper Volta 
(8 December 1969) 45 ООО 200 ООО 300 ООО 100 ООО 645 ООО
Niger
(9 December 1969) - 25 ООО 20 ООО - 45 ООО
Togo
(11 December 1969) 200 ООО 20 ООО - 50 ООО 270 ООО
Ghana
(13 December 1969) 80 ООО 375 ООО - _ 455 ООО
Ivory Coast
(16 December 1969) 715 ООО 205 ООО - - 920 ООО

Totals : 1 040 000(?) 1 045 ООО 1 520 000(?) 150 ООО 3 755 ООО

The supplies of vaccine envisaged in telegram SSO AFRO 0215 of 18 November 1969 are taken into account and are 
reckoned as delivered by the Pasteur Institute, Dakar.

Date on which the situation was examined.2
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TABLE II. SYSTEMATIC YELLOW FEVER 17D VACCINATION PROGRAMME IN WEST AFRICA: 1970-1971 
WITH INDICATIONS OF THE COUNTRIES' NEEDS IN EXTERNAL ASSISTANCE

Country

1969 Emergency Systematic Programme Planned 
Vaccination Programme (1000 vacc.)

No, Vacc.
Teams

available

External material assistance required

No. vacc. 
(1000)

Age 
(years)

May-July 
1970

Oct.-Dec. 
1970

1971 No.
POJs

POJ
Spares

$

Deep
Freezers/
Fridges

Ice
Boxes

Cold
Dogs

Land
Rovers

Peugeot
404

(Bachia)
Petrol 
(1000 1)

Viscero-
tomes

17D Vaccine 
(1000 doses)

Dahomey
17D Dakar 
100 6/ 12-15 100 400 1500 7 7 0 0 112 0 0 - 3 2000

Ivory Coast 281 6-15 500 500 lOOO 12 24 12 (P) 0 192 0 12 60 10 2000

Mali 210 132 6/
'12-14 - 365 - 10 10 10 (P) 10 160 10 0 50 2 365

Niger 90 700 to 1 О 200 200 - 14 0 14 (P) 0 224 10 0 - 5 400

Senegal 240 410 б/
'12-14 260 300 300 11 10 0 0 176 6 0 - 0 600

Togo 24 47 0- 9 330 700 - 4 0 1 (E) 10 64 0 2 - 5 1030

Upper Volta 645 1-12 465 240 330 9 0 3 (P) 
2 (E)

0 144 0 0 - 2 570

Sub-total 1590 1289 1855 2705 3130 67 51 39 (P) 
3 (E)

20 1072 26 14 110 27 6965

Ghana

Nigeria

Grand Total

•  •
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