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Abstract

In the Minna, data on the seroprevalence rate of antibodies to poliovirus
serotypes which can be used to determine children’s immune status and the
vaccine efficacy against poliomyelitis is sparse. This study aim was to detect
immunoglobulin G to poliovirus in children aged 5-10 years old in Minna,
Nigeria. About 2 mL of blood was collected by venipuncture from 91 children
selected randomly from various health care facilities across Minna. Blood
samples were centrifuged to obtain the sera. The detection of poliovirus
specific immunoglobulin G (IgG) was done using polyclonal Enzyme linked
immunosorbent assay (ELISA) detection test kits. In this study, all the children
had detectable level of antibodies, 85 (93.4%) children consisting of 49 (53.8%)
males and 36 (39.6%) females showed protective level of antibodies
(seropositive). Seropositivity rate of 96.8% (30/31), 94.0% (31/33) and 88.9%
(24/27) was recorded among children aged 9-10, 7-8 and 5-6 years old
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respectively. About 74.7% (68/91) of the participants were weak responder
(concentration of antibodies <50 U/mL) to the vaccines received with low
seroconversion rates while 6.6% (6/91) of the children had sub-protective
level of antibodies (seronegative). Age, sex, parents’ occupation, mothers’
educational status and drinking water source had no significant association
(p>0.05) with seroprevalence rates while fathers’ educational status showed
significant statistical association with seroprevalence rate (p<0.05). High
seropositivity was recorded in this study, nation-wide seroprevalence is
recommended to comprehensively evaluate the progress made so far in

sustaining polio-free status.

Keywords: Antibodies, Immunoglobulin G, Poliomyelitis, Seroconversion

rate, Seropositivity

INTRODUCTION

Nigeria has interrupted transmission of wild poliovirus, making African region polio-free
and bringing the World closer than ever to being polio free (Centre for Disease Control
and Prevention (CDC), 2020; Scherbel-Ball, 2020). Poliomyelitis is on the verge of been
eradicated globally, the cases that do occur are caused mainly by wild poliovirus 1 or
vaccine-derived poliovirus, within groups that are under-immunized (Mehndiratta ez al.,
2014). As of May 5, 2021, more than 200 cases of WPVs and about 900 cases of
circulating vaccine-derived polioviruses (cVDPVs) have been reported globally (Global
Polio Eradication Initiative (GPEI), 2021). Circulating vaccine-derived polioviruses are
caused by excreted vaccine viruses which circulate and can cause paralytic cases in

populations with poor immunity (Ming ez al., 2020).

Critical activities necessary to interrupt transmission and maintain a polio-free world
becomes more crucial as the world draws closer than ever to eradicating the notorious wild
poliovirus (WPV) (Konopka-Anastadt e al, 2020). Poliomyelitis (polio) caused by
poliovirus is a disease that has caused permanent disability and even death to thousands of
children, especially those between the age of 0-15 years (Bulama and Goodman-Brown,
2019). Polioviral infection results in clinical manifestations which ranges from in-apparent

infection, nonspecific febrile illness, aseptic meningitis to paralysis and even death (John e#
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al., 2013). Poliomyelitis is one of the most thoroughly studied diseases, though it has no

cure but can be prevented through vaccination (Wood and Thortley, 2003; Baicus, 2012).

Nigeria has been certified as polio-free for the first time, preventing the introduction of
wild polioviruses into the country and sustaining measures to curb the spread of circulating
vaccine-derived polioviruses becomes paramount (The United Nations Children’s Fund
(UNICEF), 2020; The Lancet Global Health, 2020). In the study area, polio vaccines have
been administered to children during routine immunization and campaign sessions but
their effectiveness with respect to the children’s immune status was not ascertained duly.
Any country that has implemented a systematic program to vaccinate children against
poliovirus, is required to conduct serological studies on the immune status of the eligible
children, or even the whole population, on a regular basis (Bulama and Goodman-Brown,
2019). Countries can risk losing their polio-free status if they are not careful, as was seen in
the case of South Africa, Congo and China (Yu e# al., 2014; Alleman e al., 2014; Roberts,
2018). In the study area, data on the seroprevalence rate of antibodies to poliovirus
serotypes, which can be used to determine children's immune status and the vaccine's
efficacy against poliomyelitis (Giwa ef al., 2012), is sparse Children above the age of 5 years
are exempted from routine immunization and supplemental immunization activities (Shehu
and Awa-Agwu, 2019) and also, most of the studies (Dashe ez @/, 2010; Donbraye ez al.,
2011) conducted in the country placed emphasis on children below the age of five, even
though children above the age of five years can be susceptible to poliomyelitis (Blake e# a.,
2014). Seroprevalence is a useful tool for assessing the performance of immunization
activities, evaluating the populations immunity to poliovirus and discovering areas with low
immunity (Li ez al., 2021). Low seroprevalence of poliovirus antibody in a population could
result in polio outbreak (Opare ez al., 2019). The data generated from this study may serve
as an immunity benchmark for the study area against any polio infection to enable
identification of the populations at risk of future polio outbreaks and also to determine the
effectiveness of the vaccination and generate the prevalence data for monitoring, re-
planning, implementation and evaluation to ensure total eradication with no possible
recurrence. The objectives of the study were to determine the seroprevalence of poliovirus
immunoglobulin G in children aged 5-10 years old and the socio-demographic factors
associated with poliovirus immunoglobulin G seropositivity and seronegativity in children

in Minna, Nigeria.
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METHODS
Study Area

The study was carried out in Minna, the capital of Niger State in Nigeria. It is located 9.62
latitude and 6.55 longitudes and it is situated at elevation 243 meters above sea level. Minna
is the biggest city in Niger State, it has an estimated population of 462,743 of which
majority are in the age group 0-10 years old (World Population Review, 2021). The
inhabitants of Minna are predominantly Nupe, Gbagyi, Hausa and Fulani with a mixture of
other ethnic groups in Nigeria. Local indigenes are mainly farmers, traders, artisans and

civil servants.
Study Design

This was a four months cross sectional descriptive and health facilities-based study. Major
health facilities in Minna Metropolis such as; General Hospital Minna, Ibrahim Babangida
Specialist Hospital Minna, Bosso Primary Health centre, Asibitin Mata Town Primary
Health centre, Primary Health care Tunga, Standard Hospital Minna and Old Airport Road
Primary Health Centre were selected for the study. Children were selected randomly from
cach health facility until the number of study sample size was obtained. Parents/guardians
with eligible child/children attending designated health facility for services were contacted
for possible participation. Informed consent forms were issued out to the
parents/guardians. Social demographic data, vaccination history and other relevant

information of each participant was obtained using a structured questionnaire.
Study population

The study population consists of vaccinated children aged 5-10 years old residing in Minna,

whose parent/guardian consented to the collection of their blood sample.
Sample Size

The sample size was calculated using the formular (Ngowi ez al, 2007) below. The
prevalence of 94.1% obtained in polio antibody prevalence survey conducted in Kano,
Nigeria (Aminu ez al., 2007) was used.

_ Z?pq
=22

n

Where; n = sample size, Z = confidence interval (1.96), p = prevalence rate from previous

study (0.941), g= 1-p which is 0.059, L= the allowable error (5%) = 0.05
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However, a total of 91 samples were examined.
Sample collection and processing

About 2 mL of blood sample was collected aseptically by venipuncture from each child.
Blood samples were collected into sterile plain blood collection tubes free of anticoagulants
and labelled. The samples were centrifuged at 3000rpm for 5 minutes in order to separate
the sera. Serum of each sample was aspirated using a sterile Pasteur pipette and transferred

aseptically into labelled sterile tubes and stored at -20°C until required for use.
Detection of antibodies to polio virus

The detection of immunoglobulin G (IgG) specific for Poliovirus from the processed
blood samples was carried out using polyclonal Enzyme linked immunosorbent assay
(ELISA) detection test kits (Demeditec Diagnostics GmbH, Germany) following the
manufacturer’s instructions. The calculated absorption (optical density (OD) value) for the
sera were compared with the value for the cut-off standards. Positive result was recorded
for the samples with OD value higher than the cut-off standard while for the values below
the cut-off standard, negative result was recorded. The absorption of the standard and
controls were graphically drawn point-to-point toward their concentrations using
automated computer programs for a quantitative assessment. The concentration values for
each patient population were then extracted in comparison to their absorption from the

resultant reference curve using the equation of the graph.
Data Analysis

Data generated from the study was analysed using SPSS version 25 Software. Results was
presented as percentages, while chi-square and student T-test was used in determining any
significant association with regards to socio-demographic and other associated risk factors
among the studied children. A p-value of 0.05 or less was considered significant at 95%

confidence interval.

RESULTS

Table 1 showed the distribution of immunoglobulin G to poliovirus based on gender and
age of the participants. Out of 91 serum samples analysed, 85 (93.4%) children consisting
of 49 (96.1%) males and 36 (90.0%) females showed protective level of IgG. The highest
seropositive rate was recorded among age group 9-10 years (30/31, 96.8%) followed by 7-8
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years (31/33, 94.0%) and the least was recorded in age group 5-6 (24/27, 88.9%). Age (x2
= 1.450; df = 2; p = 0.505) and gender (y2 = 1.345 df =1, p = 0.399) was not statistically

significant.

Table 1: Distribution of Immunoglobulin G to Poliovirus among Children 5-10

years in Relation to Gender and Age

Number Number positive Percentage p-
examined positive (%)  value
Sex
Male 51 49 906.1
Female 40 36 90.0 0.399
Total 91 85 93.4
Age group (years)
5-6 27 24 88.9
7-8 33 31 94.0 0.505
9-10 31 30 96.8
Total 91 85

The result for concentration <10 U/mL was 6 (6.6%) while 10-49 U/mL was 62 (68.1%),
50-89 U/ml was 17(18.7%) and concentration >90 U/mL was 6 (6.6%). There was no
significant statistical association (x2 = 3.372; df = 6; p = 0.789) between concentration of

antibodies and age group of children as presented in Table 2.

Table 2: Distribution of Concentration of Poliovirus Immunoglobulin G in Relation

to Age Group

Age groups (years)

Concentration

5-6 7-8 9-10 Total
(U/mL)
Frequency (%) Frequency (%) Frequency (%) Frequency (%)
<10 3(11.1) 2 (6.1) 1.2 6 (6.0)
10-49 16 (59.3) 24 (72.7) 22 (71.0) 62 (68.1)
50-89 5 (18.5) 6 (18.2) 6 (19.4) 17 (18.7)
>9( 3(11.1) 1(3.0) 2 (6.5) 6 (6.0)
Total 27 33 31 91

(x2 = 3.372; df = 6; p = 0.789); Concentration <10 U/mL implies seronegative
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Highest seropositive rate (97.5%) was recorded among children whose father had tertiary
education while the least was recorded among children whose father had no formal
education. There was a significant statistical association (y> = 9.679; df = 3; p=0.012)
between the level of education of the subjects’ father and seropositivity rate. High
seropositivity rate of 100.0%, was observed among children whose mothers had secondary
level of education while the least seropositivity rate (88.6%) was observed among children
whose mothers had no formal education. There was no significant statistical relationship
between seropositivity rate and the mothers’ level of education (y2 = 2.101; df =3; p =
0.608). Children whose fathers were traders had the highest seropositivity rate (95.8%).
though there was no statistical relationship (y2 = 1.780 df =3; p = 0.709) between the
fathers’ occupation and seropositivity rate. Seropositivity rate of 100.0%, 95.0%, 91.3% and
91.3% was observed among children whose mothers were traders, farmers, civil servants
and housewives respectively, also there was no statistical relationship between the mothers’

occupation and seropositivity rate (y2 = 2.673; df =3; p = 0.525) as shown in Table 3.

Table 3: Distribution of Poliovirus Immunoglobulin G in Children 5-10 years in

Relation to Parent’s Occupation and Level of Education

Father Mother

Number positive (%o) Number positive (%)
Occupation
Civil servant 32 (94.1) 21 (91.3)
Artisan/Housewife 18 (94.7) 21 (91.3)
Trader 23 (95.8) 24 (100.0)
Farmer 12 (85.7) 19 (95.0)
p-value 0.709 0.525
Level of Education
None 22 (91.7) 31 (88.6)
Primary 8 (80.0) 14 (93.3)
Secondary 16 (94.1) 15 (100)
Tertiary 39 (97.5) 25 (96.2)
p-value 0.012 0.608

There was no significant statistical relationship between source of drinking water and

seropositivity rate (2 = 5.507; df = 3; p = 0.091). Highest seroprevalence rate of 100.0%
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was observed among children whose source of drinking water was bore hole The least
seropositivity rate of 75.0% was observed among children whose source of drinking water
was other source (apart from borehole, well and tap) Seropositivity rate of 97.2%, 93.0%
and 83.3% was observed among children who used water cistern, pit latrine and open
dumping as their toilet facility. There was no significant association between seropositivity

rate and type of toilet facility (y2 = 2.828; df =2; p=0.181) as presented in Table 4.

Table 4: Distribution of Poliovirus Immunoglobulin G among Children aged 5-10

years in Relation to Source of Drinking Water and Type of Toilet Facility

Number positive (%) p-value

Source of drinking water

Bore hole 27 (100.0)
Tap 33 (94.3)
Well 22 (88.0) 0.091
Others 3 (75.0)
Total 85
Type of Toilet Facility
Water cistern 35 (97.2)
Pit latrine 40 (93.0) 0.181
Open dumping 10 (83.3)
Total 85
DISCUSSION

Sustainability of high population immunity to poliovirus transmission is crucial for polio
eradication, but poliovirus immunity remains poorly understood despite decades of
research (Duintjer-Tebbens e a/., 2013). In this study, 85 children (93.4%) were found to
have IgG antibodies against poliovirus. This high seropositivity indicate high efficacy of the
polio vaccine administered in the study area. This finding is similar with the earlier finding
in Kano by Aminu ez a/. (2017), who reported 94.1% seropositivity among children aged 1-
10 years. However, the percentage is lower than the rate obtained in the findings of Dashe
et al. (2011) and Aliya ez al. (2015), which recorded seropositivity rate of 97.8% and 98.8%

respectively.
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It is noteworthy to say that the seropositivity rate obtained in this study is higher than that
of similar study (70.0%) in a study earlier conducted in Bida, Niger State (Oladejo ez 4/,
2013). The variation in this report and eatlier study may be due to differences in

geographical location and the study population.

The result showed that 6.6% of the subjects were seronegative in spite of history of
complete routine immunization. This implied that these children were unprotected against
poliovirus and they could serve as a potential source of re-introducing poliovirus into study
area in case of cross-country transfer of infection. The study suggested that the vaccines
received by the subjects may have lost its immunogenicity, failed to seroconvert or wrong
immunization history was provided by the parents/guardians. Seronegativity rate recorded
in this study agrees with the previous report of 5.9% and 7.9% by Aminu e a/. (2017) and
Adeniji ez al. (2015) respectively.

Gender has no significance (P>0.05) on the seroprevalence of poliovirus antibodies, even
though the percentage of seropositive male 96.1% (49/51) was higher than that of the
female 90.0% (36/40). This could be as a result of both gender equal chance of vaccination
and seroconversion. Oladejo ¢f a/. (2013) also recorded a higher prevalence of antibody in
male while Yusuf e al. (2015) observed that females have higher seropositivity rate. The
findings of this study also confirmed an earlier observation by Aminu e a/. (2017) which
recorded no significant association between gender and seropositivity rate. However, this
was in contrast with other studies (Yusuf ¢f a/., 2015, Donbraye ¢f al., 2011) which recorded

significant statistical association between gender and seropositivity rate.

About 88.9% (24/27), 94.0% (31/33) and 96.8% (30/31) seropositive rate was recorded
for the age group 5-6, 7-8 and 9-10 respectively. The seropositive rate seems to increase
with age though there was no statistical association (P>0.05) between seropositivity rate
and age group. This agrees with the findings of Adewumi ¢ @/ (2006) and Dashe ez al.

(2011) that stated seropositive prevalence rate increases with age in children.

Majority of the participants (74.7%) in the study had low seroconversion rates. Low
seroconversion rate suggested the existence of children that are susceptible to poliovirus
virus infection in the population and might be due to a number of reasons such as
incomplete vaccination, simultaneous enteroviral infection, intetrloping between serotype of
oral polio vaccines and unavailability of good water supply as well as inadequate sewage

treatment (Tao ef al, 2013; Alattas, 2017). Poor maintenance in cold chain and sub optimal
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processing of vaccines could affect the quality of the vaccine and ultimately result in low
seropostivity (Centre for Disease Control and Prevention, 2021). Previous studies by
Magrath er al. (1981) and Nishio e a/ (1984) have shown that children with low
concentration of antibodies could be re-infected with wild or vaccine derived virus.
Children in this category may not be in danger of developing poliomyelitis but may be re-
infected with poliovirus and possibly provide a source of infection for other children who

have not been vaccinated (Thompson ez a/., 2013, Adeniji ¢t al., 2015).

Immunization coverage as well as the level of awareness on the need to get children
immunized against the poliovirus has increased tremendously among the populace. This
study reiterates the facts that the more educated a parent is, the more the seropositive rate,
though children whose parents were uneducated also had high seropositivity rate of
antibodies to the poliovirus. There was significant association (P<0.05) between

seropositivity rate and fathers’” educational level.

Furthermore, poor sanitation has always been a major drivers of poliovirus infection
(Richard e al, 2014). Unavailability of portable water and inadequate sewage treatment
have also been attributed with lack of seropositivity or low seropositivity (Tao ez al., 2013).
However, toilet facilities and drinking water source were found not to influence the

seropositivity of the participant in this study.

All the subjects had detectable antibodies to poliovirus even though some were not up to
protective level. This might be explained by a number of reasons such as failure of
vaccines, acquisition of antibodies due to natural infection or exposure to excreted vaccines
(Yusuf ez al., 2015). In Nigeria vaccine failure is likely, due to sub-optimal storage of
vaccine, inadequate cold chain maintenance during transport and storage or incorrect
vaccination protocol. Host factors such as the failure of the subjects to develop an immune
response to vaccination due to a number of conditions; immunosuppressive therapies and
recognised immunodeficiency illness or blood transfusion may have impaired immune

response.

Likewise, persistent of passively acquired maternal antibody may have attenuated immune
response. Post vaccination immune response against poliovirus may wane over time,
especially if boosting from exposure to natural infection does not occur, so the longer the
duration since vaccination the more likely is secondary vaccine failure to occur. There are

evidences that children immunized with polio vaccine are as likely to get infected with live
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virus as the unvaccinated children. Polio vaccination then can only protect the vaccinated
person. Therefore, even if polio vaccination were 100% effective, every person would have

to be immunized in order to eradicate the disease completely.

CONCLUSION

This study recorded high seropositivity rate of poliovirus immunoglobulin G among
vaccinated children aged 5-10 years residing in Minna, Nigeria. Though, high serologic
performance is achieved, immunity gaps in young children remains as majority of the
population had low concentration of poliovirus immunoglobulin G. This immunity gaps
might pose risk for polio re-infection and emergence of vaccine-derived polioviruses.
Socio-demographic factors such as age, gender, mother’s education, parents’ occupation,
source of drinking water and type of toilet facilities have no influence on the distribution of
seropositivity and seronegativity rate in children. It is critical to avoid the risk of
reintroduction of wild poliovirus into the country. Improving measures and interventions
aimed at monitoring and enhancing coverage against poliomyelitis in children would help

achieve this target.

REFERENCES

Adeniji, A.J., Onoja, A.B., & Adewumi, M.O. (2015). Polio virus neutralizing antibody
dynamics among children in a North-Central and South-Western Nigeria State.
Journal  of  Immunoassay and  Immunochemistry,  36(1),  45-53.
https://doi.org/10.1080/15321819.2014.893889

Adewumi, M.O., Donbraye, E., Odaibo, G.N., Bakarey, A.S., Opaleye, O.O., & Olaleye,
D.O. (2006). Neutralizing antibodies against poliovirus serotypes among children in
South  West  Nigeria.  Jowrnal  of  Tropical  Pediatrics,  52(2),  92-95.
https://doi.org/10.1093 /tropej/ fmi075

Alattas, S.G. (2017). Immunological evaluation of sequential poliovirus vaccination among
Saudi and non-Saudi children living in Jeddah. African Journal of Microbiology Research,
11(29), 1150-1154. https://doi.org/10.5897/AJMR

Aliya, N., Shah, S.S.A., Jaffery, S.I.LA., Ahmed, S.A., Khan, M.A.B & Aslam, M. (2015).
Seroprevalence rate of poliovirus antibodies among the healthy and protein energy
malnutrition children. Pakistan Journal of Medical Science, 31(2), 403-407.

Alleman, M.M., Wannemuehler, K.A.; Weldon, W.C., Kabuayi, J.P., Ekofo, F., Edidi S,
Mulumba, A., Mbule, A., Ntumbannji, R.N., Coulibaly, T., Abiola, N., Mpingulu,
M., Sidibe, K. & Oberste, M.S. (2014). Factors contributing to outbreaks of wild
poliovirus type 1 infection involving persons aged =15 years in the Democratic
Republic of the Congo, 2010-2011, informed by a pre-outbreak poliovirus

Volume 2, Issue 2, April 2024 165
- — " |



Sherifat Ozavize Enejiyon, Muhammad Muhammad Wuna, Hafsat Babayi, Nasiru Usman Adabara

immunity  assessment.  Jowrnal  of  Infectious  Disease, 210(11),  S62-73.
https://doi.org.10.1093/infdis /jiu282.

Aminu, AL, Aliyu, F.A., Mukhtar, M.D., Gajida, A.U. & Aminu, M. (2017). Detection of
polio virus antibodies level among children in Kano State, Nigeria. International
Journal of Advance Research, 5(5), 1988-1998.
http://dx.doi.org/10.21474 /1JAR01 /4339

Arvas, A. (2014). Vaccination in patients with immunosuppression. Turkish Archives of
Pediatrics, 49(3), 181-185. https://doi.org/10.5152/tpa.2014.2206

Babatunde, O. A., Olatunji, M. B., Omotajo, O. R., Ikwunne, O. 1., Hamzat, Z., & Sola, S.
T. (2020). A comparative assessment of cold chain management using the outbreak
of circulating vaccine-derived polio virus type 2 as a surrogate marker in Oyo State,
Nigeria-2019. Pan African Medical Journal, 37(313).
https://doi.org/10.11604/pamj.2020.37.313.26152.

Baicus, A. (2012). History of polio vaccination. World Journal of Virology, 1(4), 108-114.
https://doi.org/10.5501 /wjv.v1.i4.108.

Bandyopadhyay, A.S., Garon, J., Seib, K., & Orenstein, W.A. (2015). Polio vaccination past,
present and future. Future Microbiology, 10(5), 791-808.
https://doi.org/10.2217/fmb.15.19

Blake IM, Martin R, Goel A, Khetsuriani N, Everts ], Wolff, C., Wassilak, S., Aylward, R.B.
& Grassly, N. C. (2014). The role of older children and adults in wild poliovirus
transmission. Proceedings of the National Academy of Sciences USA, 111(29), 10604-
10609. https://doi.org/10.1073/pnas. 1323688111

Bulama, A. A., & Goodman-Brown, J. (2019). Polio eradication in Nigeria and India: a
systematic review of challenges and successes. International Journal of Translational
Medical Research and Public Health, 3(2), 83-94. https://doi.org/10.21106/ijtmrph.92

CDC (2021, April 20). Vaccine storage and handling toolkit. Updated with COVID-19
vaccine storage and handling information. Retrieved from: https://www.cdc.gov»
adminPDF vaccine storage and handling toolkit - CDC

CDC, (2020). Africa kicks out wild polio, Global Immunization [internet]. Centre for
Disease Control and Prevention; 2020. Retrieved from
https://stacks.cdc.gov/view/cdc/95754

Dairo, D.M. & Osizimete, O.E. (20106). Factors affecting vaccine handling and storage
practices among immunization service providers in Ibadan, Oyo State, Nigeria.
African Health Sciences, 16(2), 576-583. https://doi.org/10.4314/ahs.v16i2.27

Dashe, N., Banwat, E. B., Dimas, D., Agabi, Y. A. & Enenebeaku, M. (2010). Polio-
Specific Immunoglobulin G Antibodies among Children in Jos, Nigeria. Shirag
Egyptian Medical Journal, 11(4), 183—190.

Demeditec Diagnostics GmbH (2021, January 17). Demeditec poliomyelitis virus IgG
ELISA DEPOLO1. Version 5/]S Updated 20150130. Retrieved from:
http:/ /www.demeditec.com

Donbraye, E., Adewumi, M. O., Odaibo, G. N., Bakarey, A. S., Opaleye, O. O. & Olaleye,
D. O. (2011). Evaluation of immunity against poliovirus serotypes among children
in riverine areas of Delta State, Nigeria. African Journal of Clinical and Experimental
Microbiology, 12(2), 72-75. https://doi.org/10.4314/ajcem.v12i2.64321

166 Asian Journal of Science, Technology, Engineering, and Art




Sherifat Ozavize Enejiyon, Muhammad Muhammad Wuna, Hafsat Babayi, Nasiru Usman Adabara

Duintjer-Tebbens, R. J., Pallansch, M. A., Chumakov, K. M., Halsey, N. A., Hovi, T.,
Minor, P. D., Modlin, J. F., Patriarca, P. A., Sutter, R. W., Wright, P. F., Wassilak, S.
G. F., Cochi, S. L., Kim, J. & Thompson, K. M. (2013). Review and assessment of
poliovirus immunity and transmission: synthesis of knowledge gaps and
identification of research needs. Risk Analysis, 33, 4,
https://doi.org/10.1111/1isa.12031

Famulare, M., Selinger, C., McCarthy, K. A., Eckhoff, P. A., & Chabot-Couture, G. (2018).
Assessing the stability of polio eradication after the withdrawal of oral polio
vaccine. PLoS Biology, 16(4),e2002468.
https://doi.org/10.1371/journal.pbio.2002468

Giwa, F. J., Olayinka, A. T. & Ogunshola, F. T. (2012). Seroprevalence of poliovirus
antibodies amongst children in Zaria, Northern Nigeria. Vaccine, 30(48), 6759-
6765. https://doi.org/10.1016/j.vaccine.2012.09.023

GPEIL (2021). Global overview - status of polio eradication. Information note for the
special focus session on polio. 2021 Annual session of the UNICEF executive
board 1 to 4 June, 2021. Retrieved from: polioeradication.org

Jia, S., Tang, R., Li, G., Hu, Y., & Liang, Q. (2020). The effect of maternal poliovirus
antibodies on the immune response of infants to poliovirus vaccines. Bio Medical
Centre Infections Diseases, 20, 641(2020). https://doi.org/10.1186%2Fs12879-020-
05348-1

John, T. J., Sutter, W. R., & Mach, O. (2013). Poliomyelitis. International Encyclopedia Public
Health, 509-518.

Konopka-Anastadt, J. L., Campagnoli, R., Vincent, A., Shaw, J., Wei, L., Wynn, N. T,
Smithee, S. E., Bujaki, E., Yeh, M. T., Lassti, M., Zagorodnyaya, T., Weiner, A. J.,
Chumakov, K., Andino, R., Macadam, A.,; Kew, O., & Burns, C. C. (2020).
Development of a new oral poliovirus vaccine for the eradication, end game using
codon deoptimization.  Nature — Partner  Journals — Vaccines, 5, 26(2020).
https://doi.org/10.1038/s41541-020-0176-7

Li, J., Zhang, Z., Zhang, H., Li, M., Li, X,, Lu, L., Huang, F. & Wu, J. (2021).
Seroprevalence of poliovirus antibodies before and after polio vaccine switch in
2012 and 2017 in Beijing. Human Vaccines & Immunotherapeutics, 17(2), 389-396.
https://doi.org/10.1080/21645515.2020.1778409

Magrath, D., Bainton, D., & Freeman, M. (1981). Response of children to a single dose of
oral or inactivated polio vaccine. Developments in Biological Standardization, 47,
223-226.

Yusuf K.M., Jatau, D.E., Olonotola, S, Yakubu, E., Suleiman, A.B., Nuhu, A., Zubairu, G.
& Yahaya, A.E. (2015). Rapid assessment of polio virus antibodies prevalence
amongst children in Kano State, North West Nigeria. Science World Journal, 10(2), 13-
17.

Mehndiratta, M. M., Mehndiratta, P., & Pande, R. (2014). Poliomyelitis: Historical facts,
epidemiology and current challenges in eradication. Newrohospitalist, 4(4), 223-229.
https://doi.org/10.1177/1941874414533352

Ming, L. C., Hussain, Z., Yeoh, S. F., Koh, D., & Lee, K. S. (2020). Circulating vaccine
derived poliovirus: a menace o the end game of polio eradication. Globalization and
Health, 16, 63. https:/ /doi.org/10.1186/512992-020-00594-=

b

Volume 2, Issue 2, April 2024 167
'



Sherifat Ozavize Enejiyon, Muhammad Muhammad Wuna, Hafsat Babayi, Nasiru Usman Adabara

Ngowi, H.A., Mlangwa, J.E.D., Carabin, H., Mlozi, M.R.S., Kassuku, A.A., Kimera, S.I. &
Willingham, A.L. (2007). Financial efficiency of health and pig management
education intervention in controlling porcine cysticercosis in Mbulu District,
northern Tanzania. Livestock Research for Rural Development, 19(62), 78.
Retrieved from http://www.lrrd.org/lrrd19/5/ngow19062.htm

Nicholson, L. B. (2016). The immune system. Essays in Biochemistry, 60(3), 275-301.
https://doi.org/10.1042/ebc20160017

Niewiesk S. (2014). Maternal antibodies: clinical significance, mechanism of interference

with immune responses and possible vaccination strategies. Frontier Immunology, 5
440.

Nishio O, Ishihara Y, Sakae K, Nonomura Y, Kuno A, Yasukawa S, Yasukawa, S.,
Inoue, H., Miyamura, K. & Kono, R. (1984). The trend of acquired immunity with
live poliovirus vaccine and the effect of revaccination: follow-up of vaccinees for
ten years.  Journal  of  Biological  Standardization, 12(1), 1-10.
https://doi.org/10.1016/s0092-1157(84)80015-3

Oladejo, O.P.G., Nwobu, O.P., Omosigho, M., Baba, S., Oderinde, E.E.G., Otojareri K.A.,
Ndako, J., Ogedengbe, S. O. & Onoja, A. O. (2013). Neutralization antibodies in
oral poliovirus vaccine (OPV) vaccinated children and young adult in Bida North
Central, Nigeria. International Journal of Epidemiology and Infection, 1(2), 19-24.
https://doi.org/10.12966/1jei.07.03.2013

Opare, J.K.L., Odoom, J.K., Akweongo, P., Afari, E.A. & Pappoe, M. (2019). Poliovirus
antibody levels and lameness among individuals in three regions of Ghana. Human
Vaccines & Immunotherapy. https://doi.org/10.1080/21645515.2019.1637235.

Patriarca, P., Wright, P.F. & John, T.J. (1991). Factors affecting the immunogenicity of oral
poliovirus vaccine in developing countries: review. Reviews of infectious diseases,

13(5), 926-939. https://doi.org/10.1093 /clinids/13.5.926.

Pollard, A. J., & Bjiker, E. M. (2021). A guide to vaccinology: from basic principles to new
developments. Nature Reviews Immunology, 21, 83-100.
https://doi.org/10.1038/s41577-020-00479-7

Richard, A., Kaslow, R., Lawrence, R. S., James, W., & Le, D. (2014). 7ral infections of
humans: Epidemiology and control. Springer; Pp. 294.

b

Roberts, L. (2018). Alarming polio outbreak spreads in Congo, threatening global
eradication efforts. Science. https://doi.org/10.1126/science.aau6493

Scherbel-Ball, N. (2020, August 25). Africa declared free of wild polio in milestone. BBC
News. Retrieved from https://www.bbc.com/news/world-aftica-53887947

Shehu, A. & Awa-Agwu, E. (2019, August 19). Supporting access to immunization through
supplementary immunization activities. Ehealth Africa, GIS & data Analytics,
Health Delivery systems, Public Health Emergence. Retrieved from
https:/ /www.ehealthafrica.org/blog/2019/8/19/supporting-access-to-
immunization-through-supplementary-immunization-activities

Tao, W., Petzold, M. & Forsberg, B.C. (2013). Routine vaccination coverage in low-and
middle-income countries: further arguments for accelerating support to child
vaccination services. Global Health Action, 6(1), 20343.
https://doi.org/10.3402/gha.v6i0.20343

168 Asian Journal of Science, Technology, Engineering, and Art




Sherifat Ozavize Enejiyon, Muhammad Muhammad Wuna, Hafsat Babayi, Nasiru Usman Adabara

The ILancet Global Health (2020). Certifying the interruption of wild poliovirus
transmission in the WHO African region on the turbulent journey to a polio-free
wortld. Health Policy, 8(10), E1345-E1351. https://doi.org/10.1016/52214-
109X(20)30382-X

Thompson, K. M., Pallansch, M. A., Duintjer-Tebbens, R. J., Wassilak, S. G., Kim, J. H., &
Cochi, S. L. (2013). Pre-eradication vaccine policy options for poliovirus infection
and disease control. Riské Analysis, 33, 516-543. https://doi.org/10.1111/1isa. 12019

Wanjiku, HW., & Adetifa, ILM.O. (2018). Serological surveys for complementing
assessments of vaccination coverage in sub-Saharan Africa: A systematic review.
Wellcome Open Research, 3,16. https://doi.org/10.12688 /wellcomeopentes.13880.1

Wood, N., & Thorley, B. (2003). Towards global poliomyelitis eradication: the successes
and challenges for a developed country. Journal Paediatrics and Child Health, 39(9),
647-650. https://doi.org/10.1046/j.1440-1754.2003.00263.x.

UNICEF (2020, August 25). WHO and UNICEF congratulate Nigeria on ending wild
poliovirus; call for strengthening of routine immunization. World Health
Organisation; 2020. Retrieved from https://www.unicef.org/nigeria/press-
releases/who-and-unicef-congratulate-nigeria-ending-wild-poliovitus-call-
strengthening#:~:text=WHO%20and%20UNICEF%20today%20congratulated,va
ccinated%20against%20vaccine%2Dpreventable%20diseases.

World  Population  Review  (2021).  Minna  Population.  Retrieved  from:

https:/ /wporldpopulationreview.com/world-cities /minna-population

Yu, W.Z., Wen, N., Zhang, Y., Wang, H.B., Fan, C.Z., Zhu, S.L., Xu, W. B,, Liang, X.F.,
Luo, HM. & Li, L. (2014). Poliomyelitis eradication in China: 1953-2012. Journal of
Infections Disease, 210(1), S268-S274. https://doi.org/10.1093 /infdis /jit332

Volume 2, Issue 2, April 2024 169


https://wporldpopulationreview.com/world-cities/minna-population

