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Poliomyelitis Vaccination in Ibadan, Nigeria,
during 1964 with Oral Vaccine (Sabin Strains)*

A Report

POLIOMYELITIS COMMISSION
OF THE WESTERN REGION MINISTRY OF HEALTH, NIGERIA1

A mass vaccination campaign of children under 3 years old was carried out in Ibadan
in late 1964, following a marked increase in the incidence of paralytic poliomyelitis the
previous year. Two doses of Sabin-strain attenuated poliomyelitis vaccine were given
-the first of type 2 virus and the second of bivalent vaccine containing type I and type 3
viruses-with an interval offour weeks between doses. Although serological tests indicated
a low antibody response, there was a pronounced and sustained fall in the incidence of the
disease.

It is concluded that the immunization schedules currently recommended in North
America and Europe (namely, three doses at intervals of 4-8 weeks) are not suitable in
Ibadan and similar cities in other parts of Africa, where the type of schedule used in this
study is preferable. The virtual elimination of the diseasefrom such regions is not atpresent
a practical proposition, but the annual repetition of mass vaccination campaigns should
prevent any increases in its incidence.

Ibadan is a large city in Western Nigeria, with a
population estimated in 1963 as 850 000. About
650 000 people live in the 12 square miles (31 km2)
of Ibadan Central, in some 40000 residences, giving
an estimated population density of approximately
50000 persons per mj2 (approx. 19000 per kM2).
Since the city is one of the most important trading
centres of Nigeria, there is a large daily influx from
surrounding areas. Sanitary conditions are in general
poor: there is no water-borne sewage system for
Ibadan as a whole, only about 10% of the houses
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have a water-closet system and about 3% are on con-
servancy service. About 50 %-60% of the compounds
appear to have no devices for night-soil disposal. As
in many other tropical cities, the medical services are
inadequate for the needs of the population.

Until comparatively recently, paralytic polio-
myelitis was not regarded as a serious problem in
Nigeria. The first report indicating the extent of
the disease in this country was published in 1961 by
Collis and his colleagues (Collis et al., 1961). It
was based on a study of 350 cases of paralytic polio-
myelitis among young children who had attended
outpatients' clinics at the University College
Hospital, Ibadan, during the previous three years.
The findings suggested that the maximum incidence
of the disease was in children between 1 and 2 years
of age, that the disease was progressively less com-
mon among older children, and that it was rare in
children above the age of 7 years. Notifications of
the disease since then have confirmed that the
epidemiological pattern of poliomyelitis among the
indigenous population is that of " infantile para-
lysis ", affecting predominantly children around the
age of 2 years.
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Until 1961, there was no information about the
prevalence of various types of poliovirus within this
community; in most cases the diagnosis of polio-
myelitis was based on clinical findings. Since then,
virological studies at the University College Hospital
(UCH) have shown that polioviruses types 1 and 2
are mainly responsible for paralytic illness in this area
and that at different periods one type or the other
has predominated. Thus in 1961, type 1 poliovirus
was the prevalent organism, but it was replaced
during the first nine months of 1962 by type 2. After
this, type 1 was the predominant type, but it was
again replaced by type 2 in April 1963. There was a
change back to predominance of type 1 in October
1963; the change on this occasion coincided with a
sudden increase in the incidence of paralytic polio-
myelitis.
When this rise in the number of notified cases of

paralytic poliomeylitis was noted in November 1963,
the Poliomyelitis Commission recommended that a
vaccination campaign be undertaken in the city of
Ibadan.

Details of the incidence of paralytic poliomyelitis
in Ibadan are given in Table 1.

TABLE I
INCIDENCE OF PARALYTIC POLIOMYELITIS IN IBADAN

1960-64

Number of cases

1960 |1961 |1962 1963 1964

January 0 5 7 6 55

February 2 7 12 3 47

March 10 6 9 0 32

April 37 5 6 0 43

May 20 4 5 0 26

June 11 7 16 2 29

July 7 2 5 5 37

August 7 0 7 6 32

September 3 9 15 3 7

October 6 7 4 7 0

November 9 10 5 60 0

December 7 19 7 56 0

Total 119 - 81 98 | 148 308

MATERIALS AND METHODS

General plan
It was originally intended to carry out a mass

vaccination campaign in Ibadan during the period
of maximum incidence of the disease, i.e., in
November and December 1963. It proved impossible,
however, to obtain supplies of vaccine at that time.
When vaccine became available, the incidence of
the disease, though still well above that reported in
previous years, was already declining. It was never-
theless decided to proceed with the immunization
campaign-firstly, in the hope that immunization
would accelerate the decline in the incidence of the
disease and that future epidemics in Ibadan might be
prevented by a follow-up programme of routine
immunization of infants, secondly, to obtain infor-
mation on the effectiveness of oral poliomyelitis
vaccine given on a large scale to children living
under poor sanitary conditions in a tropical city
and, thirdly, to gain experience in planning and
executing a large-scale immunization campaign
under the conditions existing in Ibadan.

Vaccination was offered to all children over
3 months and under 3 years old; on the basis of
previous antibody studies this would include about
90% of the children who were potentially susceptible
to the disease (Montefiore et al., 1963). In the
absence of accurate statistics, the number of children
in this age-group was not known, but was roughly
estimated to be about 40 000.

Vaccination programme
Sabin-strain attenuated poliomyelitis vaccine was

used in a two-dose schedule. The first dose con-
sisted of 10b 8 TCIDso type 2 virus. The second dose,
which was given four weeks later, consisted of
l06 3 TCIDso of each of type 1 and type 3 viruses.
The vaccines were supplied as stabilized magnesium
chloride suspensions. Before use, a sample of each
vaccine was titrated and shown to contain the stated
concentration of virus. The administration of each
dose of vaccine was completed over the course of
three days.

Vaccination centres. Twenty-nine vaccination
centres were set up throughout the town, mostly in
hospitals, maternity homes and dispensaries. Each
centre had a staff of 8-10 persons headed by a health
sister or a health superintendent. Considerable
attention was given to the training of the vaccination
teams in the handling and administration of the
vaccine.
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TABLE 2
ATTENDANCE RATE FOR VACCINATION

Number attending Estimated coverage (%) Return rate (%)

Dose Date Age (months) Age (months) Age (months)

3-11 12-23 24-35 3-35 3-11 12-23 2435 335 3-11 12-23 | 24-35 3-35

First 4-6 Aug. 18989 20 862 13 940 53791 82.2 99.3 70.3 84.1 - - - -

Second 1-3 Sept. 16104 17 544 11 679 45327 69.7 83.5 58.9 70.9 84.8 84.1 83.8 84.3

Registration and records. Each child was registered
on attending for the first vaccination. A simple
registration form was used which indicated the
number of children who attended for the first
vaccination and also provided a record of the
numbers who returned for the second dose.

Sampling for serological tests

Blood specimens and rectal swabs were taken from
a sample of the children who came for vaccination
on the first day of the campaign. One hundred
children (at one centre, 101) were selected randomly
at each of four sampling centres (Inalende, UCH,
Oke-Offa, Oranyan). Since each of these centres
was in a different part of the city, it was hoped that
the various socioeconomic groups would be
represented in the sample. The name, age, sex, and
address of each child in the sample were recorded;
this made it possible to trace some of the children
who failed to keep subsequent appointments.

Rectal swabs were taken from those children in
the sample who returned for the second dose of
vaccine. These children were asked to return four
weeks later, when both blood specimens and rectal
swabs were taken.

Examination ofspecimens

Immediately after the specimen was taken, each
rectal swab was placed in 2 ml of a carrier medium
consisting of Hanks' lactalbumin solution con-

taining 0.1% sodium bicarbonate. The specimens
were then sent to the laboratory within two to three
hours and were stored at -50°C. The rectal swabs
were examined for the presence of viruses by standard
methods, using Hep-2 cultures in roller-tubes
incubated at 36°C. Isolates were screened against
trivalent poliovirus antiserum, and any virus that
was neutralized by this reagent was tested against
the individual poliovirus antisera.

Blood specimens were also sent to the laboratory
within two to three hours of collection, and the
serum was separated and stored at -20°C. Serum
samples were examined for antibodies to the three
types of poliovirus, using the metabolic-inhibition
test.

RESULTS

Number of children vaccinated
A total of 53 791 children under the age of 3 years

attended for the first dose of vaccine between 4 and
6 August 1964. From census figures which became
available later, it was calculated that there were
63 919 children in this age-group. Thus, 84.1 % of
the children who were eligible for vaccination
received the first dose. The coverage was highest in
those aged 12-23 months and lowest in those aged
24-35 months (Table 2). Between 1 and 3 September
1964, the second dose of vaccine was given to 45 327
children, i.e., 84.3% of those who had received the
first dose. The proportion of children returning
was approximately the same in each age-group.

The sample
Out of 401 children in the sample, four had to be

excluded from consideration because their ages had
not been recorded; 353 returned for the second
dose of vaccine, and 296 came on the third occasion,
when the final samples were taken. Adequate
samples of serum were obtained from 286 children
for titration against all three types of poliovirus
before and after vaccination; insufficient serum was
obtained from the remaining 10 children. This
accounts for slight differences in the total numbers
shown in Tables 3, 4 and 6.
Some of the children who eventually completed

the course had not kept their appointments and
were eventually traced by our field workers. Various
reasons were given why they had not attended when
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expected: some of them had been taken to the
farm; others did not come because of illness in the
family; and a few parents did not like the idea of a

further blood test. It did not seem, however, that
the reasons why some children failed to attend on the
second and third occasions were in any way related
to the characteristics being studied. Both children
who attended once only and those who completed
the course had a similar pattern of prevaccination
immunity. Similarly, there appeared to be no

difference in the immunity pattern between the 57
who defaulted between the second and the third
attendance and those who completed the full course.

Age distribution of children in sample. Of the
children sampled at first attendance, 30.7% were

less than 1 year old, 51.1 % were aged 12-23 months
and 18.2% 24-35 months. The comparable figures
for all those attending for vaccination on the first
occasion are 35.2 %, 38.9 %, and 25.9 %, respectively,
so that in the sample there is an excess of children
in the middle age-group and a deficit in the other
two age-groups.

Prevaccination immunity to poliomyelitis
The accompanying figure shows the level of pre-

vaccination immunity (defined as the presence of
antibodies at a titre of 1: 4 or more) to the three
types of poliovirus. The continuous line records
data from all the children sampled on the first
occasion and the dashed line data from the children
who completed the course. There is a close corres-

pondence between the two curves; there was no

significant difference (P>0.05) between the age
distribution of children attending on the first occa-

sion only and that of those who completed the
course.

It can also be seen that immunity to type 2 virus is
less frequent than immunity to type 1 and type 3
viruses: there is, however, a fairly sharp rise in the
immunity to type 2 virus at about the age of
18 months. Despite the high immunity to type 3
virus, this type has never been isolated from a case

of paralytic illness in Ibadan, although it has been
isolated from healthy carriers.
The pattern of prevaccination immunity to polio-

myelitis did not differ significantly among the
children attending the sampling centres in different
areas of the town.

Postvaccination immunity
The levels of immunity to the three types of polio-

virus, before and after immunization, are given for

PREVACCINATION IMMUNITY TO POLIOVIRUS AMONG
CHILDREN ATTENDING ONCE ONLY AND AMONG THOSE

COMPLETING THE COURSE OF VACCINATIONS
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each of the four sampling centres in Table 3 and for
the various age-groups in Table 4, in which the
results have been pooled because the immunization
rates did not differ significantly among children
attending different vaccination centres.

After vaccination, a reasonably high proportion of
the children were immune to type 2 and type 3
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TABLE 3
GEOGRAPHICAL DISTRIBUTION OF IMMUNITY TO POLIOVIRUS BEFORE AND AFTER VACCINATION

(ALL AGES COMBINED)

Centre Poliovirus type I Poliovirus type 2 Poliovirus type 3

Before After Before After Before After

No. tested a 79 79 80 80 79 79
Inalende No. Immune 32 41 9 57 37 59

% Immune 40.5 51.8 11.3 71.2 46.8 74.6
% conversion - 19.1 - 67.6 - 52.4

University No. tested a 71 71 72 72 71 71University No. immune 20 34 3 47 22 44

Hospital
% immune 28.2 47.8 4.2 65.3 31.0 62.0
% conversion - 27.5 - 63.8 - 44.9

No. tested a 69 69 68 68 69 69
Oke-Offa No. immune 19 35 10 46 29 50

% immune 27.5 50.7 14.7 67.6 42.0 72.5
% conversion - 32.0 - 62.1 - 52.5

No. tested a 73 73 72 72 71 71
No. immune 37 47 23 54 43 54Oranyan % Immune 50.6 64.4 31.9 75.0 60.5 76.0

% conversion - 27.7 - 63.3 - 39.3

a In certain cases there was Insufficient serum to titrate against all three poliovirus types.

viruses; immunity to type 1 virus was only 33%
among the youngest children but 60%-80% among
the older children. The youngest children (5-7
months) had the highest conversion rate for type 2
virus; for type 1 and type 3 viruses, the highest con-
version rates were in the oldest age-group, but these
rates were not significantly higher than those in the
youngest age-group.

Development of immunity among triple-negative
children
Out of 286 children from whom adequate amounts

of serum were available, 108 were non-immune to all
three types of poliovirus before vaccination. The
proportion of triple-negative children fell from 75%
in the youngest age-group to 12% in children aged
24-35 months. These findings are presented in
Table 5.
The conversion rate among these children was in

general most satisfactory in the youngest age-group.
Although, in the case of immunity to type 1 polio-
virus, the conversion rate was higher in the oldest
age-group, the difference is not statistically signi-
ficant (P>0.05).

Excretion of viruses
Table 6 gives the rates of isolation of viruses from

rectal swabs: there was little difference between the
different centres and therefore the results have been
pooled. On the first occasion the rate of isolation
was lowest in the youngest age-group. After the
first vaccination with type 2 poliomyelitis vaccine,
there was a fall in the rate of excretion of entero-
viruses other than poliovirus. Combining the
results for all areas and all ages, 48.9% of children
were excreting enteroviruses other than poliovirus
prior to vaccination, but four weeks after receiving
the first dose of vaccine only 31.4% were excreting
these viruses. The difference between these two
percentages is highly significant (P<0.001). The
excretion rate was 34.4% after the second dose of
vaccine. The difference between this and the
excretion rate before the first dose of vaccine is also
significant at the 99% confidence level. There is
evidence, therefore, that the administration of
vaccine may have temporarily reduced the rate
of circulation of enteroviruses.

Before vaccination, 3% of the children were
excreting at least one type of poliovirus; although all
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TABLE 4
AGE DISTRIBUTION OF IMMUNITY TO POLIOMYELITIS BEFORE AND AFTER VACCINATION

(ALL AREAS COMBINED)

Age-group Pollovirus type 1 Poliovirus type 2 Poliovirus type 3
(months) Before After Before After Before After

Notested 21 21 21 21 20 20
No. immune 1 7 0 16 3 13
% immune 4.8 33.3 0 78.2 15.0 65.0
% conversion - 30.0 - 76.2 - 58.8

No. tested 62 62 64 64 63 63
No. immune 9 20 2 41 17 39811 % Immune 14.5 32.2 3.1 64.1 26.9 61.9

% conversion - 20.7 - 62.9 - 47.8

No. tested 68 68 66 66 66 66
No. immune 20 34 8 43 32 4612-15 % Immune 29.4 50.0 12.1 65.1 48.5 69.6

% conversion - 29.2 - 60.3 - 41.2

No. tested 69 69 67 67 69 69
No. Immune 35 44 9 50 33 4816-19 % Immune 50.7 63.7 13.4 74.6 47.8 69.6

% conversion - 26.5 - 70.6 - 41.6

No. tested 20 20 20 20 20 20
223 No. Immune 9 12 1 14 10 1420-23 Y% immune 45.0 60.0 5.0 70.0 50.0 70.0

% conversion - 27.3 - 68.4 - 40.0

No. tested 50 50 52 52 50 50
No. immune 34 40 25 39 34 44

24 + % immune 68.0 80.0 48.0 75.0 68.0 88.0
% conversion - 37.5 - 51.8 - 62.5

No. tested a 290 290 290 290 288 288
Total No. Immune 108 157 45 203 129 204

% immune 37.2 54.1 15.5 70.0 44.8 70.8
% conversion - 26.9 - 64.5 - 47.1

a The difference in the total number of children tested in Tables 3 and 4 is due to the ages not being recorded in two instances.
These children have not been considered in Table 4.

three types were circulating, type 3 was the com-
monest. Four weeks after the final dose of vaccine,
1 % of the children were excreting type 3 poliovirus:
the strains of poliovirus isolated were not examined
to determine whether they were vaccinal in origin.
No type I or type 2 poliovirus strains were isolated
on this occasion.
There was no correlation between the excretion of

virus at the time of vaccination and the serological
response (Table 7).

Epidemiological effects
It is possible to calculate the total number of

children serologically non-immune to the three types
of poliovirus before and after the vaccination
campaign (Table 8). These figures are based on the
estimated total population in the age-groups under
consideration, the known attendance rates at the
vaccination sessions, and the known serological
conversion rates. In calculating the figures given in
the table it has been assumed that no children were
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TABLE 5
CONVERSION RATES OF TRIPLE-NEGATIVE CHILDREN (ALL AREAS COMBINED)

Total Triple-negative | Percentage of triple-negative children becoming immune to viruses
Age no. of

(months) child- Type I Type 2 Type 3 Types Types Types All Type 1 Type 2 Type 3 No
ren No. % only only only I and 2 1 and 3 2 and 3 types (total) (total) (total) sconv

5-7 20 15 75 0 40.0 20.0 6.7 0 20.0 13.3 20.0 80.0 53.3 0

8-11 62 40 64.5 2.5 32.5 10.0 5.0 5.0 22.5 7.5 20.0 67.5 45.0 15.0

12-15 66 22 33.3 4.5 27.4 9.0 4.5 4.5 9.0 18.3 31.8 59.0 40.9 22.8

16-19 68 18 26.5 0 27.8 5.6 0 0 33.3 11.1 11.1 72.2 50.0 22.2

20-23 20 7 35.0 0 28.6 0 14.3 0 28.6 14.3 28.6 85.7 42.8 14.3

24 + 50 6 12.0 0 16.6 16.6 16.6 16.6 16.6 0 33.3 50.0 50.0 16.6

Totala 286 ] 108 37.7 1.8 30.5 I 10.2 { 5.5 | 3.7 [ 21.3 11.1 [ 22.2 1 68.5 46.3 15.7

a The difference in totals between this table and Table 4 is due to the fact that there was insufficient serum in some cases to
titrate against all three antigens.

converted from non-immune to immune through
infection by wild poliovirus during the period of
observation.
Although the estimated figures can be regarded as

rough approximations only, it is clear that many
children remained serologically non-immune to
infection by one or other of the types of poliovirus
after the vaccination campaign was completed.
After vaccination, however, there was 'a very sub-
stantial fall in the numbers of children remaining
serologically non-immune to all three types of
poliovirus.
The high incidence of paralytic poliomyelitis con-

tinued during the first eight months of 1964 (Table 1).
The first dose of vaccine in the immunization cam-
paign was given at the beginning of August 1964 and
the second dose at the beginning of September. The
notification rate fell abruptly from an average of
approximately 38 cases per month to only 7 cases
during September and to zero in the last three months
of 1964. During the first three months of 1965 only
one case was confirmed: this was in a child who lived
in lbadan and who took part in the vaccination
campaign. He developed paralytic poliomyelitis due
to Type I poliovirus in March 1965.

Six months after the vaccination campaign, a
survey was undertaken to determine whether polio-
virus was circulating in the community. Rectal
swabs were taken from children attending out-
patient clinics at the University College Hospital,

Ibadan, for conditions unrelated to poliomyelitis.
Swabs were also taken from children attending
welfare clinics in two towns, some 50-60 miles
(80-95 km) from Ibadan, where poliomyelitis
vaccine had not been distributed. The results are
shown in Table 9. Type 2 poliovirus was again
circulating in Ibadan at this time, and the rate of
isolation of poliovirus, irrespective of type, was not
lower in Ibadan than in the other two "unvacci-
nated" towns.

DISCUSSION

The problems involved in the control of polio-
myelitis in Ibadan differ in a number of ways from
those facing workers in countries with temperate
climates and more highly developed medical and
social services. The situation in Ibadan, however, is
probably basically similar to that existing in many
other towns and cities of tropical Africa and the
experience gained during the mass immunization
campaign in Ibadan may therefore be of value to
health authorities elsewhere.
The current recommendations on dosage with oral

poliomyelitis vaccine are largely based on experience
gained in North America and in Europe. In the
United Kingdom (Lancet, 1964) the currently
recommended schedule of immunization is for three
doses of trivalent vaccine given at 4-8-week intervals,
normally after the age of 6 months. The vaccine is
usually given to children attending welfare clinics,
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DEVELOPMENT OF IMMUNITY TO POLIOVIRUSES
IN RELATION TO VIRUS EXCRETION AT TIME

OF VACCINATION

Excretion No Total Correlationexcretion

First-sample rectal swabs
Conversion from non-immune to immune to poliovirus type 2

Second-sample rectal swabs
Conversion from non-immune to immune to poliovirus type 1

Second-sample rectal swabs
Conversion from non-immune to immune to poliovirus type 3
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Conversion from non-immune to immune to poliovirus type I

and/or type 3

Ci
0

CLQ

r_

0

v-

4)
CL*8

0

P

'U
0

0

CD

0

a

and only in exceptional circumstances are mass
immunization campaigns envisaged. In North
America more use has been made of mass immuniza-
tion programmes: the current recommendations
(J. Amer. med. Ass., 1964) are for the use of mono-
valent vaccines in the order: type 2, type 1, type 3,
with intervals of 8 weeks between doses, and a

further dose of trivalent vaccine at school age. An
alternative recommendation is for two doses of
trivalent vaccine at 8-week intervals, in place of the
three doses of monovalent vaccine. Sabin (1964),
however, considers that two doses of trivalent
vaccine are insufficient, certainly in the subtropics
and tropics, and recommends that three doses
should be given at 8-week intervals, with a further
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ESTIMATED NUMBERS OF
TABLE 8

CHILDREN NOT IMMUNE TO POLIOMYELITIS BEFORE AND AFTER VACCINATION

Estimated number of children non-immune to poliovirus
A ge- roup Estim atedAge-group total Type I Type 2 Type 3 Types 1, 2 and 3

____ Before After Before After Before After Before After

0-11 23091 20089 17087 22537 10160 17549 11315 15471 4618
(87%) (74%) (97.6%) (44%) (76%) (49%) (67%) (20%)

12-23 21 000 12 290 9 660 18 396 6 510 10 836 6 930 6 510 1 554
(59 %) (46%) (87.6 %) (31 %) (51.6 %) (33 %) (31 %) (7.4 %)

24-35 19 828 6 345 4 957 10 310 6 345 6 345 5 750 2 379 1 070
(32 %) (25%) (52 %) (32 %) (32 %) (29 %) (12 %) (5.4 %)

Total 63 919 38 824 31 704 51 243 23 015 34 730 23 995 24 360 7 242
(61 %) (49.6%) (80.2%) (36%) (54.3%) (37.5 %) (38.1 %) (11.3 %)

dose at the age of 1 year, or later if breast feeding is
still in progress.
These recommendations are not applicable to the

situation in Ibadan, and would probably not be
applicable to similar cities in other parts of Africa.

Welfare clinic services in Ibadan reach only a very
small proportion of the children: hence a mass
immunization campaign appeared to be the only
method of reaching most of the susceptible child
population. It was felt that if more than a two-dose
schedule was envisaged, a large proportion of
children would fail to receive the third or subsequent
doses. It was also thought that, if the interval
between the doses was as long as 8 weeks, interest
would wane and many children would fail to receive
the second dose. For these reasons it was decided
that there should be a two-dose mass immunization
campaign with an interval of only 4 weeks between
doses. Children between 3 months and 3 years old
were offered vaccination, the upper age limit being
chosen because it was known, from clinical observa-
tion and from previous serological studies, that after
this age a high proportion of children would already
be immune to poliomyelitis (Montefiore et al., 1963).
Each dose of vaccine was given over a period of not
more than three days, in order to saturate the com-
munity as fully as possible with vaccine virus.

Practical considerations common to many coun-
tries in tropical Africa led us to reject the idea of
giving two doses of trivalent vaccine. Instead, a
first dose of monovalent type 2 vaccine was given,
foilowed by a second dose of bivalent types 1 and 3

vaccine. This decision was supported by experience
in Cuba (Zacek, personal communication, 1964),
which had shown that, after a single dose of trivalent
vaccine, the only significant serological response
was to the type 2 component: it would therefore be
more economical to give monovalent type 2 vaccine
as the first dose, rather than two doses of trivalent
vaccine. In addition it was hoped that separation
of the type 2 component would lessen interference
by this dominant strain with the other vaccine
strains. The use of a first dose of type 2 vaccine
might also lead to some suppression of circulating
enteroviruses, with consequent reduction of inter-
ference with the subsequent dose of vaccine.

It was realized at the outset that interference by
other enteroviruses would be a problem (Sabin,
1962; Montefiore et al., 1963). This factor is
recognized even in temperate climates, where
successful vaccination with oral poliomyelitis vac-
cine may be easier to achieve during the winter than
during the summer (Sabin, 1964). With no signi-
ficant seasonal variation in the incidence of entero-
virus infections in Ibadan (Montefiore, unpublished),
there was no effective means of overcoming this
problem. Examination of rectal swabs showed that
nearly 50% of the children were excreting an entero-
virus at the time the first dose of vaccine was given;
the excretion rate was somewhat lower among the
youngest age-group than among the older children.

In the Ibadan campaign, no relationship could be
demonstrated between excretion of enterovirus at the
time of vaccination and failure to develop anti-

873



POLIOMYELITIS COMMSSION, WESTERN NIGERIA

0 0U
o- -C-0>,E)1

1O e ED
X :-_ X I

v v _

0 CO
0

C
Io 001

._ (D 171 1 1
0 O I 4

> a. __

0>.

1.o 1 I I

64 w co cm v v

-C (D~~~~~~~~~
0X..OM0 1

14) 1 1N -

0 0 a

800- _ 0B.:~~;I1 11160>
co0 oC

0
0C

0 c I:II

L. 00

0 a :,0>4
. . .- 0

01 o0 1 0 r01C" C4 C" C" C

0 CO

= (1)~ ~ ~ ~ ~ ~ 0

a.

1 l e I I

a, 0Oo 10
- _ CO -

, a, , +

_-_VI _ N-U.) @0 0 Mt
v- I- 0C14

bodies to one or other of the polioviruses. This may
be due to the fact that sampling by means of rectal
swabs is relatively insensitive, so that many more
children were actually infected with an enterovirus
than were found to be excreting viruses. Such a
situation could obscure the relationship between
pre-existing infection and failure of immunization
by the vaccine virus.

It was estimated that 84% of children in the
3-35 months age-group attended for the first dose of
vaccine and 71 % for the second dose. The coverage
for the first dose is thus very similar to that obtained
by Sabin and co-workers in the Mexican city of
Toluca (Sabin et al., 1960) in their campaign using
a single dose of trivalent vaccine; however, the
coverage for the second dose, although high, showed
an appreciable decline.
Under the conditions existing in Ibadan, it could

not be expected that the high serological conversion
rates reported from non-tropical countries would be
repeated. Here, 22.2% of triple-negative children
developed antibodies to type 1 virus, 68.5% to

XR type 2 virus and 46.3% to type 3 virus. The response
CO was best among the youngest age-group. The corre-

sponding conversion rates found, after a single dose
of trivalent vaccine, by Sabin and co-workers in
Toluca were 55 %, 83% and 37 %, respectively. The
reason for the higher conversion rate, particularly
for type 1, as compared with the results obtained in
Ibadan, is by no means clear. The results in Ibadan
and Toluca may be compared with the findings in
Singapore (Lee et al., 1964), where two doses of
trivalent vaccine were given: here the conversion

12! rates were 50 %, 98.5% and 58.8% for types 1, 2 and
01 3, respectively. It is difficult to compare the results

from different trials, but it would appear, as is to be
expected, that repeated administration of vaccine
will lead to better results in terms of antibody
response.

co Despite the low antibody response achieved in
Ibadan, there has been a pronounced fall in the
number of cases of paralytic poliomyelitis reported.
In the six months after vaccination was com-
pleted, only one case of poliomyelitis was confirmed

C: in a child from Ibadan. The reason for the fall in
the number of poliomyelitis cases is not entirely

01 clear: in part it may be the natural aftermath of the
epidemic that occurred in November and December
1963. But the fact that paralytic poliomyelitis con-
tinued to occur after the minor epidemic of 1960
and a relatively high incidence of the disease con-
tinued during 1964 up to the time of the vaccination
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campaign would suggest that immunization has
played a significant role in reducing the incidence of
the disease. It remains to be seen for how long the
low incidence of poliomyelitis continues: by March
1965, poliovirus was again circulating in Ibadan and
in October 1965 at least 25 cases of poliomyelitis
occurred, most of them due to type 1 virus. At least
two of the children had attended the mass immuniza-
tion campaign. Experience both in Ibadan and in
BogotA, Colombia (Serpa-Florez et al., 1964) would
suggest that the incidence of paralytic poliomyelitis
may be expected to remain low for about one year
after mass immunization; thus it would appear to be
necessary to repeat such campaigns at least once
year.
A marked reduction in the number of cases of

paralytic poliomyelitis after mass immunization,
despite relatively poor serological response, has also
been noted in Cuba and Singapore (Zacek, personal
communication, 1964; Lee et al., 1964). Presumably,
the widespread administration of vaccine temporarily
breaks the chain of transmission of wild virus, and
this, together with the reduction in the number of

children susceptible to infection, leads to a fairly
prolonged period during which few paralytic
infections occur.
The results of the present study show that careful

consideration should be given to the aims of polio-
myelitis control in Ibadan and in other large towns
in tropical Africa faced with a similar situation.
Under existing conditions, the virtual elimination of
the disease, as envisaged in North America and
Europe, is not a practicable proposition. Probably
the present aim should be to control rapidly any
increase in the incidence of the disease that suggests
an impending epidemic, while developing services
able to administer an effective routine immunization
programme that would cover the majority of
children. For this limited aim, the recommendations
made by the American and European health
authorities seem to be unnecessarily elaborate and
expensive. The more economical dosage schedule
used in the Ibadan campaign would appear to be
adequate for the purpose envisaged, although not
necessarily superior to a single dose of trivalent
vaccine as used by Sabin and co-workers in Toluca.
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R1tSUMIt

Jusqu'A une date relativement recente, la poliomyelite
paralytique ne representait pas un probleme grave au
Nig6ria. Des etudes virologiques menees 'a Ibadan depuis
1961 ont montre une alternance des virus de type 1 et 2.
En octobre 1963, la predominance du poliovirus du
type 1 a comncide avec une augmentation soudaine de
l'incidence des formes paralytiques de la maladie. En
1961, l'incidence etait maximale chez les enfants de
I a 2 ans; elle diminuait progressivement avec l'age et
l'on n'observait que peu de cas chez les sujets ages de
plus de 7 ans. Depuis, I'affection evolue sous forme de
* paralysie infantile)) touchant surtout les enfants d'age
voisin de 2 ans.
Une campagne de vaccination de masse a ete menee

en aouit et septembre 1964. Le vaccin attenue de souche
Sabin a e administre par voie orale en 2 doses 'a 4 se-
maines d'intervalle. La premiere dose contenait du virus
de type 2 et la seconde du virus des types 1 et 3. Au total,

53 791 enfants de moins de 3 ans (84,1 %) ont requ la
premiere dose et 45 327 (70,9 Y.) la seconde. Les auteurs
ont determine sur echantillon les taux de conversion
serologique et d'excretion d'ent6rovirus. Au moment de
la premiere vaccination, 48,9% des enfants excretaient
des enterovirus autres que les poliovirus et 3% excretaient
des poliovirus. Le taux d'excretion d'ent6rovirus s'est
abaiss6 apres la premiere vaccination. Les taux de
conversion serologique ont ete de 26,9% pour le polio-
virus de type 1, 64,5% pour le type 2 et 47,1 % pour le
type 3. Malgr6 cette faible r6ponse immunitaire, l'inci-
dence de la poliomyelite paralytique s'est abaiss6e de
facon marquee au cours des dix mois suivants.

Les auteurs concluent que les schemas de vaccination
couramment recommandes en Amerique du Nord et en
Europe, c'est-a-dire 3 doses administr6es A 4-8 semaines
d'intervalle, ne conviennent ni 'a Ibadan ni aux villes
comparables d'Afrique. Certaines experiences, dans
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d'autres pays, ont montre qu'une premiere dose de vaccin
comprenant les 3 types n'6tait pratiquement active que
contre le type 2. C'est pourquoi ils recommandent le
sch6ma simple qu'ils ont utilis6 - premiere dose de

vaccin de type 2, seconde dose de vaccin bivalent de
type 1 et 3 - pour lutter contre la poliomy6lite dans les
villes tropicales dont les services de sant6 sont insuffisam-
ment d6velopp6s.
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