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Abstract:

Background: Concerns on the safety of polio vaccine in some parts of northern Nigeria that
led to the suspension of the immunization efforts in those parts of the country, informed our
design of this prospective study.

Objective: To determine polio-specific Immunoglobulin G antibodies among children (seven
months - seven years) in Jos.

Methods: Within the months of March and April 2007, One hundred and eighty two blood
samples were collected from children in the Emergency Peadiatric Unit of the Jos University
Teaching Hospital and tested for the presence of polio-specific IgG antibodies using Poliomye-
litis IgG ELISA Test Kit produced and described by DEMEDITEC Diagnostic GmbH Germany.
Results: One hundred and seventy eight percent (97.8%) of the tested children had detect-
able antibodies against poliovirus. The study population had appreciable levels of protection
against poliovirus. There was no significant association between the detection of the IgG in
children in relation to gender, age, religion, and number of doses. Only educational status of
fathers had statistically significant relationship with the detection of the antibodies.
Conclusion: This study demonstrated that progress has been made towards the eradication of
poliomyelitis in Nigeria. To further strengthen the gains made and weaken the barriers to
immunization, there is an increasing need for more funding to increase awareness and inten-
sify the final efforts targeted at ‘kicking polio’ out of Nigeria.
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Introduction:
In 1988, the World Health Organization

(WHO) passed a resolution committed to
the eradication of poliomyelitis globally
by the year 2000.®Y This global polio
eradication initiative resulted in a world-
wide campaign involving the immuniza-
tion of children. Progress toward global
polio eradication continued during 2006
and the first 5 months of 2007, although
the number of countries where wild poli-
ovirus (WPV) transmission has never
been interrupted remained at four (Afg-
hanistan, India, Nigeria, and Pakistan).?
3,4, 5) Following the launching of the Ex-
panded Programme on Immunization in
Nigeria in 1979, Supplementary Immuni-
zation Activities (SIA) targeting children
aged <5 years have been conducted an-
nually in Nigeria since 1996.(®) Recogniz-
ing that sustaining high immunization
coverage is an important disease control
strategy, the Federal Government of Ni-
geria established the National Pro-
gramme on Immunization in August 1997
with the mandate to effectively control,
through immunization and the provision
of vaccines, the occurrence of the some
deadly diseases, including poliomyeli-
tis.”

The suspension of polio immunization
campaigns in a number of northern
States of Nigeria in August 2002, follow-
ing concerns by influential persons re-
garding the safety of polio vaccine re-
sulted in a new outbreak. This new out-
break originated from the state of Kano,
and re-infected previously polio-free
areas within Nigeria, as well as eight pre-
viously polio free countries across West
and Central Africa.®® As a result, there

was a rise in the number of cases of poli-

omyelitis in Nigeria in December 2005,
and Nigeria became the highest endemic
country in January 2006 with
675(38.6%) of the 1749 Global Cases.®
In the same year, 187 SIAs (86 national
immunization days [NIDs], 84 sub na-
tional immunization days [SNIDs], and
17 mop-up rounds) with OPV were con-
ducted in 36 countries, using a total of
2.12 billion OPV doses. Doses were deli-
vered to 375 million children aged <5
years. Use of mOPV1 increased from
22% of all administered doses in 2005 to
46% in 2006, reflecting the programmat-
ic shift in campaign strategy.® A total of
58 (31%) of the 187 SIAs were con-
ducted in the four polio-endemic coun-
tries: 17 each in India and Pakistan and
12 each in Afghanistan and Nigeria. By
May 30, 2007, a total of 90 cases with
onset in 2007 had been reported from
Nigeria, compared with 371 reported for
the same period in 2006(10) and 675 in
January 2006.®

As we work towards achieving the goal of
eradicating polio, a serologic survey to
determine the status of immunity of
children against poliomyelitis was carried
out in Jos. An attempt was also made to
determine the factors that contributed to
the observed level of immunity and pro-
vide government with information appli-
cable to assessing the national pro-
gramme on immunization in particular
and the Global Polio Eradication efforts in

general.

Materials and Methods:

Study Area
The Emergency Paediatrics Unit (EPU) of

Jos University Teaching Hospital (JUTH)
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was utilized as the study area for this
study. The Hospital being the only teach-
ing Hospital in the State serves the
health need of patients not only from
within the state, but also from about 10
neighbouring states. Samples were col-
lected and analyzed at the Human Virol-
ogy Research Centre, Plateau Specialist

Hospital Jos.

Study Population
All children between the ages of seven

months and seven years consecutively
brought to the EPU during the period of
March and April 2007 were recruited as
the study population irrespective of
whether or not they had been previously
immunized against polio. A total of 182

blood samples were collected.

Survey and Laboratory Analysis
A written informed consent was sought

and obtained from the parents/guardians
before inclusion in the study. The demo-
graphic data and other relevant informa-
tion of each participant were obtained
using a questionnaire. About two mls of
blood was aseptically drawn by venipunc-
ture, after swabbing the area of interest
for sample collection with alcohol. The
serum was separated from the blood af-
ter allowing clotting and centrifuging. The
serum samples were labelled and stored
at -200C until processed.

The Polio IgG antibody ELISA test Kit
manufactured and described by DEMEDI-
TEC Diagnostic GmbH Germany was used
for the detection of specific IgG antibo-
dies against polio in serum of children
with strict adherence to the manufactur-

er’s instructional manual.

Ethical Consideration

Ethical clearance for the study was
sought and obtained from the ethical
committee of JUTH. A written permission
was also obtained from the Paediatrics
Department of the Hospital for the use of
the EPU.

Statistical Analysis
The data was analyzed using the SPSS

computer soft ware program. Pearson
chi-square was used to test for associa-
tion between discrete variables. Statistic-
al significance was accepted at P<0.05
(95% confidence level).

Results:

A total of 182 samples were tested for
polio-specific IgG antibodies, out of which
106 (58.2%) were males and 76 (41.8%)
were females. Out of the 182 samples
tested for Polio-specific IgG antibodies,
178 (97.8%) tested positive. Of the 106
male children tested, 103 (95.2%) were
positive for the antibodies; and 75
(98.7%) of the 76 female children tested
positive. Children aged 0-3 had up to
97.8% positivity while older children (4-7
years) had 100% positivity. Age and sex
distribution of the antibody positivity was
not statistically significant (P>0.05) (Ta-
ble 1).

The number of doses of the polio vaccine
that was administered to the children
was also determined in relation to the
polio-specific IgG antibodies (Table 2).
Those that had received; 0-1 dose, more
than one dose and those that were not
certain of the number of doses adminis-
tered had the highest percentage positiv-
ity of 100%. Those that received 4-5
doses, 6-7 doses and 2-3 doses had
97.4%, 96.3% and 92.3% positivity re-
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spectively. There was no significant dif-
ference in the detection of antibodies in
relation to the number of doses
(P>0.05).

The positivity of Polio IgG antibodies in
relation to the educational status of par-
ents is shown in figure 1. Immunoglobu-
lin positivity increased with increased
education of the parents. About 55.9% of
the children who tested positive to the
antibodies had fathers with tertiary edu-
cation. Only 4.0% of fathers and 3.0% of
mothers who did not have any formal
education had children who tested posi-
tive. This factor did not have any statisti-
cally significant impact on the detection
nor the positivity of the IgG antibodies
(P>0.05).

The occupation of the fathers of the

children in relation to Polio-specific IgG

antibodies is shown in table 3. Most of
the fathers who participated in the re-
search were civil servants and business-
men and their children had percentage
positivity of greater than 90.0%. Those
fathers who are missionaries had a per-
centage positivity of 85.7%. For those
children that their fathers had no occupa-
tion, a detection rate of 88.9% for the
Polio-specific IgG antibodies was record-
ed.

Of the 93 Christians and 89 Muslims who
participated in the research, 92 (98.9%)
and 86 (96.6%) tested positive to the
antibodies respectively. There was also
no significant difference in antibody de-
tection in relation to religion (P>0.05).
One out of the 2 children who were not
breast fed at all had no detectable anti-

bodies against Poliovirus.

Table 1: Age and sex distribution of polio-specific of immunoglobulin G antibodies among children.

Age Number Number Positive
(Years) Tested
Male Female Total (%)
0-1 71 32 36 68 (95.8)
2-3 46 26 19 5 (97.8)
4-5 38 29 9 38 (100.0)
6-7 27 16 11 27 (100.0)
Total 182 103 75 178 (97.8)
X%=8.59 P>0.05

Table 2: Polio-specific immunoglobulin G antibodies among children in relation to number of doses.

Number Number Number Percent
of doses Tested Positive

0-1 4 4 100.0

2-3 26 24 92.3

4-5 39 38 97.4

6-7 27 26 96.3
Many 60 60 100.0
Not certain 26 26 100.0
Total 182 187 9708

X2=5.98 P>0.05
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Table 3: Polio-specific immunoglobulin G antibodies among children in relation to occupation of fathers.

Occupation Number Number Percent
Tested Positive
Civil Servant 65 65 100.0
Businessman 64 63 98.4
Driver 17 17 100.0
Missionary 7 6 85.7
Student 4 4 100.0
Military 2 2 100.0
Farmer 2 2 100.0
Others 12 11 91.7
None 9 8 88.9
Total 182 178 97.8

Figurel: Polio-specific immunoglobulin G antibodies among children in relation to the educational status of parents.
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Discussion:

A total of 182 serum samples were col-
lected and analyzed in this study for po-
lio-specific IgG antibodies, with a sero-
prevalence of 97.8%. Similar serologic
surveys had been carried out in the
south-western Nigeria.(*!/ 12

The high seroprevalence of 97.8% rec-
orded in this study indicates children
have effectively responded to the vaccine
being used in the ongoing polio eradica-
tion initiative. This finding agrees with
those of the United States in which it was

reported that greater than 90% of school

Tatiay

age children, adolescent and

young
adults had detectable antibodies to Poli-
ovirus.(3 19

However, the percentage is higher than
the findings in Ibadan, Nigeria, in which
only 59.6% herd immunity for the three
Poliovirus serotypes was recorded.(¥
The higher prevalence also shows that
from the time of their study in 1990 to
this time, immunization coverage have
increased to produce a higher seropreva-
lence. The level of awareness on the
need to get children immunized against

the virus has also increased, as in their
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study; they recorded about 13 unvacci-
nated children. In this study, only two
out of the 182 recruited for the study had
never been vaccinated.

Like the works done by Williams and Da-
vid-West Y and Adewumi and col-
leagues (2 both in south-western Nige-
ria, gender had no statistical significant
in relation to polio-specific IgG, even
though there were more females, im-
mune than males, as reported by Gid-
dings and co-workers.*> This is ex-
plained by the fact that both sexes have
equal chances of exposure to either natu-
ral infection or the vaccine. Percentage
detection of antibodies increased with
age. About 95.8%, 97.8%, 100% and
100% detection were obtained for age
groups <1, 2-3, 4-5 and 6-7 years re-
spectively. This agrees with the findings
of Williams and David-West ') that im-
munity increases with age in children,
but differs in the fact that for all the age
groups in our own study, more than 90%
detection rate was recorded. Their find-
ings recorded only 57% for children less
than two years of age and 75% for those
3-5 years. The variation in seropreva-
lence between these two reports affirms
the fact that progress has been made in
Nigeria towards the global initiative to
eradicate Poliomyelitis.

It is interesting to note that in spite of
the global efforts being made to get
children maximally immunized for the
achievement of the goal of eradicating
polio globally, there are people who still
believe that the vaccine is not safe for
use. Two (50.0%) of those shown to
have received 0-1 dose of the vaccine
had actually never had immunization

against Polio. But interestingly, they all

had detectable antibodies to the virus.
This agrees with the documentation that
immunization is not the only way of ac-
quisition of immunity against polio, as
immunity can also be due to natural in-
fection to the virus.*®A survey carried
out in an Eskimo village showed that IgG
antibodies produced from subclinical in-
fection with wild virus persisted for at
least 40 years without subsequent expo-
sure.(!”)

With the controversies associated with
the safety of Polio vaccine in some north-
ern States of Nigeria, one would expect
that there would be a significant differ-
ence in the detection of Polio-specific IgG
antibodies in relation to religion. But con-
trary to expectation, there were in fact
similar detection rates of the antibodies
among the Muslims and Christians re-
spectively. The number of outbreaks rec-
orded amongst children residing in resi-
dential areas dominated by Muslims and
the acceptance of the vaccine now, may
have compensated for the suspension of
immunization, ®® as only two children
out of the 93 Muslims who participated in
this study never had prior exposure to
the vaccine. And the two children had
detectable antibodies to the poliovirus.
This research underscores the fact that,
the more knowledgeable the parents, the
more the percentage positivity. But that
notwithstanding, even those children
whose parents never had any form of
formal education had detectable antibo-
dies to poliovirus. This reflects the fact
that irrespective of educational status,
the general population has been sensi-
tized on the need for the immunization of
children, and, may be attributed to the

high level of detection of polio-specific
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IgG antibodies in this study. Natural in-
fection with the virus could also be a fac-
tor.

The occupation of the fathers and wheth-
er the children presented with diarrhoea
during the time of sample collection was
also considered. All those that had diarr-
hoea during the time of sample collection
had detectable antibodies to the virus.
Since diarrhoea is one of the clinical
presentations of polio, this research was
limited in its inability to determine IgM.
According to the findings of this study
about 35.0% of those who had diarrhoea
were weakly positive. This may probably
mean that they had recent infection to
polio, and testing for IgM would have
confirmed this.

One out of the two children who were not
breast fed at all had no detectable anti-
bodies to the virus. Since only two of
them had no history of breast feeding, a
clear conclusion about the factor as it
relates to polio-specific IgG antibodies
cannot be drawn. However, it is impor-
tant to note that the mother of this baby
was HIV positive, and therefore, the baby
was not breast fed completely. The lack
of detection of antibodies to poliovirus in
this child may probably mean that the
child may also have been infected with
the HIV virus; or may have some form of
immune impairment, as the child had
received about six doses of the Polio vac-
cine; or the mother must have given
wrong information on the number of dos-
es. This is because oral polio vaccine is
effective in producing immunity to poli-
ovirus. A single dose of the vaccine pro-
duces immunity in approximately 50% of
recipients. Three doses will produce im-

munity to all three poliovirus types in

more than 95% of recipients.(*?) It is
therefore expected that the six doses the
child had received was enough to pro-
duce detectable levels of antibodies.

The results of this serological survey of-
fer a particularly important optimistic
view considering the fact that even low
levels of neutralizing antibodies create
the condition for an immunological mem-
ory that can promptly respond to anti-
genic stimuli and prevent potential vi-
raemias.?%

This study demonstrates the fact that
progress has been made toward the era-
dication of poliomyelitis in Nigeria. To
further strengthen the gains made in po-
lio eradication efforts and weaken the
barriers to immunization there is a need
for more funding to increase awareness
and intensify the final efforts targeted at
‘kicking out’ polio in Nigeria.
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