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Measles Immunoglobulin G Levels Amongst Under Fives in a Northeastern
State of Nigeria
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ABSTRACT

Background: Measles is the most prevalent and leading cause of death among vaccine-preventable diseases.
Nigeria has one of the highest burdens of measles worldwide and this burden can be reduced significantly with
development of protective antibodies through vaccination. Objective: This study assessed the measles
immunoglobulin G levels amongst children aged one to five years. Methods: a cross-sectional study design
was used to study 229 children seen at the Paediatric General Outpatient Department of the University of
Maiduguri Teaching Hospital, Maiduguri using a structured questionnaire. Blood samples were collected for
estimation of measles immunoglobulin levels. Data was entered into and analysed using the Statistical Package
for Social Sciences (SPSS) Version 20.0 (IBM SPSS, 20.0). Results: Of the 229 children studied, 145 (63.3%) had
measles vaccination while 202 (88.2%) had protective measles antibody levels. The proportion of protective
antibodies was significantly more amongst the vaccinated children than the unvaccinated children (135, 93.1%
Vs 67,79.8%; x2 = 22.88, P <0.0001). Similarly, amongst those with a high antibody titre of >220 mIU/ mL, 133
(67.5%) had measles vaccine while 64 (32.5%) were unvaccinated (x2 = 10.836, P = 0.013). Conclusion: Despite
the low immunisation coverage observed in this study, most children demonstrated protective antibody titres,
with vaccinated children having significantly higher antibody titres compared with unvaccinated children.
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Introduction

Measles is a highly contagious vaccine-preventable
disease (VPD) caused by a morbillivirus often
occurring in epidemics. The illness is characterised by
high fever, and the appearance of maculopapular
rashes with one or more of the following: coryza,
conjunctivitis, cough and Koplik spots. It is associated
with high mortality mainly from complications like
pneumonia, diarrhoea, and malnutrition.?

Globally, VPDs account for about two million deaths
yearly with 1.5 million occurring in children less than
five years of age, constituting 15% of under-five
deaths.? In Nigeria, VPDs account for 22% and 17% of
under-five (U5) morbidity and mortality respectively.4
Measles has been reported to be the most prevalent
and the leading cause of death among VPDs in
children.>¢

Efforts to reduce the global burden of measles have
been made since the discovery of the safe and effective
measles vaccine in 1963 to date. Vaccination against
measles has led to a reduction in the case burden by a
75% drop in mortalities between 2000 and 2013.7
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Despite global progress, measles control remains a
challenge in sub-Saharan Africa as Nigeria is still one
of the 47 priority countries in the world where the
burden of the disease is highest with outbreaks
reported in various states.”8

In Nigeria, the measles vaccine is currently
administered at 9 months and 15 months of age under
the National Programme on Immunization (NPI).
World Health Organization and United Nations
International Children’s Emergency Fund (UNICEF)
estimated Measles Containing Vaccine (MCV)
coverage in Nigeria at 33% in 2000, and 44 % in 2006
between 2007 and 2008.
However, the coverage reported by WHO and
UNICEF was 38% in 2005, 86% in 2007 and 68% in
2008.° By 2011, 1.7 million Nigerian children had not

received the first dose of measles vaccinel® and 843

and remained at 41%

cases of measles were reported in the same year. In
2013, another outbreak was reported with 29,000 cases
in some states in northern Nigeria.® Measles
Containing Vaccine (MCV1) coverage as of 2016/ 2017
in Nigeria was 42% according to the National
Immunization Coverage Survey (NICS),"" however, a
coverage of 51% was reported by the Nigeria
Demographic and Health Survey (NDHS) 2024. As of
August 2019, Nigeria had reported 30,457 suspected
cases to the WHO of which 24,994 were confirmed.1?

Measles antibodies develop in approximately 95% of
children vaccinated at 12 months of age and 98% of
children vaccinated at 15 months of age.!3416 It is
estimated that 2-5%
vaccine at 12 months of age or younger or who only

of children who receive the

get a single dose of measles-containing vaccine fail to
be protected.’® Although the titre of vaccine-induced
antibodies is lower than that following natural
disease, both serologic and epidemiologic evidence
indicate that vaccine-induced immunity appears to be
long-term and probably lifelong in most persons.'®!”
Most vaccinated persons who appear to lose
antibodies show an anamnestic immune response
upon revaccination, indicating that they are probably
still immune. 16

The protective level of measles neutralizing antibody
is estimated to be 200 mIU/mL based on the First
International Reference serum, 120 mIU/mL based on
the Second International Reference serum and
recently, > 120 mIU/mL based on the 34 International
Standard Reference serum.!8

In a study by Hamid et al in Kano, Nigeria protective
levels of measles antibodies were found in 65.6% of the

children aged less than 10 years. Similarly. Opaleye
OO et al® in South-Western Nigeria studied the
prevalence of measles-neutralizing antibody titres in
children less than 15 years where 89.5% had detectable
neutralizing antibodies but only 57.9% had protective
antibody titres. Onoja et al,?! also reported that 66.8%
of the children studied in Kano had protective levels
of antibodies while 73% of those studied in Ibadan
were protected. A study of 138 children aged 0-36
months in Lagos by Oyefolu et al?? reported that 55.1%
of all the studied subjects were seropositive for
measles antibodies. However, of those aged >
12months, 70.5% had detectable levels of antibody out
of which 774% of them had protective levels
suggesting a high seroconversion rate.

This study assessed the measles Immunoglobulin G
(IgG) levels in children aged 1-5 years seen at the
University of Maiduguri Teaching Hospital (UMTH),
Maiduguri, Borno State, Nigeria.

Methods
Study area

The study was carried out at the Paediatric General
Outpatient Department (GOPD) of UMTH, Borno
State, Nigeria. The UMTH is a centre of excellence for
infectious diseases and immunology.

Study design

It was hospital-based, descriptive cross-sectional
study.

Study Population

The study population was children aged one to five
years attending the Paediatric GOPD, UMTH.
Children less than one year were not included due to
possible interference of maternally acquired
antibodies as well as insufficient doses of measles
vaccine as the recommended age for MCV2 is 15

months.

Sample Size Determination

2
. . z
The statistical formula, n= Pl \was used, where:

a2
n = The minimum sample size when the population is
more than 10,000.

Z = Standard normal deviation, usually set at 1.96
corresponding to a 95% confidence interval.

P = 0.82 = expected proportion of children with
protective levels of anti- measles IgG, extrapolated
from the study finding in Kano, Northwest Nigeria?
where 81.6% of children were found to have protective
levels of anti-measles IgG.
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P=0.82

q=10-0.82=0.18

d = level of precision = 0.05 (5%).

Therefore, the minimum sample size (n) = (1.96)2 (0.82)
0.18)

(0.05)2
n = 236.

n

Using the statistical formula!® nf = for

T
1+ﬁ

population less than 10,000, where:
c= the desired sample size when the population is less
than 10,000.

n = the desired sample size when the population is
more than 10,000 (already calculated as 236).

N = the estimate of the population size. The average
annual population of children < 5 years seen at

POPD UMTH is 6,871.
A sample size (nf) was calculated as 228.

An attrition of 10% was added to take care of logistics
and misplaced samples making the total sample size
to be = 251.

Total Sample Size = 251.
Inclusion criteria

1. Children who presented to the POPD for follow
up or with minor illnesses

2. Children aged one to five years.

3. Parental or guardian consent to the study.

Exclusion criteria

1. Children with history of administration of
measles immune globulin, blood transfusion,
measles vaccination in the preceding 4 weeks and

2. Children with active measles infection.

The children were selected using systematic random
sampling.
Ethical Consideration

The study protocol was reviewed and approved by the
Ethical Review Committee of the UMTH. The research
aims and procedures were duly explained to each
parent/ caregiver. Signed or thumb-printed informed
consent was obtained from each parent/ caregiver.

Data Collection Procedures

A structured questionnaire was administered to

obtain used to obtain information on socio-

demographic variables (age, sex and social class),

history of vaccination against measles and for
unvaccinated subjects, reasons for not receiving the
vaccine. Parents of unvaccinated children were
counselled. Social class was determined using Oyedeji

Social Classification scheme.
Sample collection

Two millilitres of venous blood were obtained from a

peripheral vein following a standard aseptic
procedure. The samples were then centrifuged within
two hours of collection and separated at the
Immunology Laboratory. Aliquots of serum samples
were then stored at -20 °C until analysis. All samples
were assayed for measles immunoglobulin G (IgG)

antibodies.
Measles IgG Estimation

This was done using a qualitative and semi-
quantitative ELISA test kit (Demeditec Measles Virus
IgG ELISA DEMEAGO0330). The assay was carried out
according to the user’s manual.

Calculation of Results

The optical densities of the specimens as well as
controls were used to calculate results in standard
units as per the assay protocol.

Units = Sample absorbance value x 10

Cut off

The standard units had their equivalents of antibodies
in mIU/ mL from the manufacturers based on the
WHO 3t international reference standard serum.
Protective measles antibody level has recently been
put at > 120 mIU/ mL based on the 3¢ International
Standard Reference serum.#?* For this study, an
antibody level of >120 mIU/ mL was used as the cut-
off value below which the subject was classified as not
protected.

Data Analysis

Analysis was done using the Statistical Package for
Social Sciences (SPSS) Version 20.0 (IBM SPSS, 20.0).
Numerical variables such as the age of subjects were
summarized using mean and standard deviation.
Categorical variables were expressed as frequencies
and proportions, and Chi-squared or Fisher’s Exact
test was used to analyse for difference as appropriate.
Tables and Figures were used to present the findings.
A p-value of less than 0.05 was considered significant
ata 95% confidence interval.

Results

This study assessed the measles Immunoglobulin G
levels in children aged 1-5 years seen at the UMTH
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from November 2020 to December 2021. Of the 251
samples collected from 251 subjects, 19 got misplaced
at the
renovation of the Laboratory to a Molecular
laboratory for COVID-19 PCR. Three (3) samples were
not suitable for analysis due to haemolysis. Thus, 229

Laboratory during the wupgrading and

(91.2%) subjects had their samples processed and data
analysed.

Table I: Sociodemographic Characteristics of Subjects.

Table I shows the sociodemographic characteristics
of the study population. Subjects aged one year at
their last birthdays constituted the majority, 90
(39.3%). There were 126 (55%) males and 103 (45%)
females giving a male-to-female ratio of 1.2: 1. Most
of the subjects belonged to social classes III and IV
with frequencies of 69(30.1%) and 61 (26.6%)
respectively.

Frequency Percentage (%)
(N =229)
Characteristics
Age (Years)
1 90 39
2 78 34
3 32 14
4 18 8
5 11 5
Sex
Male 126 55.0
Female 103 45.0
Social Class
I 20 9
II 46 20
I 69 30
v 61 27
\Y% 33 14

Measles Immunisation Coverage

One hundred and forty-five out of the 229 subjects
eventually studied had received the measles vaccine
giving a measles vaccination coverage of 63.3% among
the subjects.

Reasons For Lack of Vaccination.

Eighty-four out of the 229 subjects studied were
unvaccinated. The most frequent reasons for lack of
vaccination were ignorance 33 (37.5%) and negligence
32 (36.4%),
immunisation facilities, adverse events with other

others include lack of access to

vaccines and parental refusal. (Table II).
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Table II: Reasons for Lack of Vaccination.

Reasons Frequency Percentage (%)
(N=84)

Ignorance 33 37.5
Negligence 32 36.4
Lack of geographic access 8 9.2
Adverse events with other vaccines 4 4.5
Active measles infection 1 11
Frequent ill health 1 11
Parental refusal 3 3.4
Others 6 6.8
Total 88 100

NB: Some had multiple responses.

Proportion Of Children with Measles Protective Igg Antibody Levels.

Overall, 202 (88.2%) subjects had protective measles antibody levels. Those vaccinated were

significantly more protected (93.1%) than their unvaccinated counterparts (79.8%). (y* =9.11, P

=0.003).
Vaccination status  Protective No protective = Total x? P-value
Antibodies Antibodies
Vaccinated 135 10 145 9.11 0.003
Unvaccinated 67 17 84
Total 202 27 229

Measles Infection Amongst Vaccinated and Unvaccinated Subjects.

Table III shows that unvaccinated subjects were more likely to have had a history of measles infection compared

to their vaccinated counterparts (x2 = 9.51, P = 0.002).

Borno Medical Journal o January - June 2026 o Vol. 23 ¢ Issue 1

Page | 93

@_(M This work (s licensed under a Creative Commons Attribution 4.0 International License



Ibrahim HA et al

Table III: Measles Infection Amongst Vaccinated and Unvaccinated Subjects. (N=229)

Vaccinated Unvaccinated Total X2 P - value
Measle infection N=145 N=84
Yes 19 (13.1%) 25 (29.8%) 44 9.51 0.002
No | 126 (86.9%) 59 (70.2%)
Tota 145 (100%) 84 (100%)

Measles IgG Antibody Levels In Vaccinated and antibody titre of >220mIU/ mL. However, those
Unvaccinated Subjects. vaccinated were significantly more likely to have a high
Table IV shows the comparison of antibody levels in antibody titre of >220 mIU/ mL (x2 = 10.836, P = 0.013).
vaccinated and unvaccinated subjects. Overall, most of

the subjects (vaccinated and unvaccinated) had a high

Table IV: Antibody Levels in Vaccinated and Unvaccinated Subjects

Antibody Frequency (%) Total Chi-squared P-Value
(mIU/ml) Vaccinated Unvaccinated (x?) Test

titre (N=145) (N=84)

<120 10 (37.0) 17 (63.0) 27 10.836 0.013
>120 - 170 1(33.3) 2 (66.7) 3

> 170 - 220 1 (50.0) 1 (50.0) 2

> 220 133 (67.5) 64 (32.5) 197

Vaccinated subjects had significantly more protective antibody levels compared to unvaccinated subjects (135,

[ 93%] versus 67, [79.8%]; x> = 9.103; P- value = 0.003) as shown in Figure 1.

160
140 135
120

100

=]
=
i

m Protected

Frequency

ad - B Unprotected

40 A

Waccinated Unvaccinated
Measles vaccination status

Figure 1: Measles Immunoglobulin G Antibody Levels Amongst Vaccinated and Unvaccinated Subjects

Borno Medical Journal o January - June 2026 ¢ Vol. 23 e Issue 1 Page | 94
m This work is licensed under a Creative Commons Attribution 4.0 International License



Measles Immunoglobulin G Levels Amongst Under Five in a Northeastern State of Nigeria

Discussion

From this study, the measles vaccination coverage was
high (63.3%), signifying some improvement in the
immunisation activities in the state. This is higher than
the 58.1% and 46% reported by the National
Immunisation Coverage Survey (NICS2016) and
National Demographic Health Survey (NDHS2018)
for Borno State. 112 The higher rate observed, could be
explained by the fact that the study was hospital-
based, within the state Capital where access to health
care services is good and the subjects recruited
presented to the Paediatric GOPD with mild-
moderate illnesses. Also, parents presenting to the
tertiary facility to seek healthcare generally could be
assumed to have a good attitude towards the
preventive aspect of health such as immunisation
services as seen in the present study. The vaccination
higher rate could also reflect the outbreak response
immunisation following the measles outbreak in the
state in 2019 with a post-campaign coverage of 85%.%
The coverage from this study is, however, lower than
reports from Kano (66.4%),%° Ibadan (70%),% and
Bangui, Central African Republic (83.1%).?” This may
be explained by a smaller sample size of 251 and the
limited age range of 1-5 years used in this study. This
further in the
immunisation activities within the study area to reach

finding calls for improvement
the WHO target to attain herd immunity.

The study revealed that most of the subjects (88.2%)
had protective levels of measles antibodies (> 120
mlU/mL) suggesting a high level of protection against
measles infection. This finding is higher than 77.4% in
Lagos, 22 65.6 % in Kano'?, 57.9% in South Western
Nigeria,?® 47.8% in Zaria and 29.2% in Abuja.?’ The
finding is however lower than the 95% recommended
by WHO® and 89.5%, 98.2%, 87.7% and 91.13%
reported in Germany, United Arab Emirates, Italy,
and China, respectively.???-33 The high proportion of
subjects having protective levels of antibodies from
this study can be explained by the high vaccination
rate of 63.3% among the subjects since the measles
vaccine is safe, effective and known to induce long-
term and probably lifelong immunity.'3® Natural
measles infection is another source of protective
antibody levels however, in this study, only 19.2 % of
subjects had measles infection and this was not
significantly associated with protective antibody
levels amongst both vaccinated and unvaccinated
subjects. Subjects in this study that were vaccinated

than their
unvaccinated counterparts. This finding is similar to

were significantly more protected
reports from the Central African Republic.?

Knowledge of the reasons for subjects not receiving
the vaccine is very important to aid improvement in
policies and institute targeted interventions to
improve the uptake of vaccines. From this study, the
major reasons for non-vaccination are ignorance
(37.5%) (36.4%). This is
unconnected with the fact that most of the subjects are

and negligence not
from middle-lower social classes with primary or no
education at all which is linked to ignorance and poor
health-seeking behaviour.

Conclusion

Measles vaccination coverage in this study is low.
Most of the children studied had protective levels of
measles Immunoglobulin G antibodies. Significantly
more of the vaccinated children had higher protective
levels of measles Immunoglobulin G antibodies
compared to their unvaccinated counterparts.

Recommendations

There is a need for improvement in the measles
immunisation coverage to meet the WHO target of >
95% required to achieve herd immunity. Parents
should be encouraged to vaccinate their children
against measles through the provision of education to
the parents and access to healthcare facilities in
Nigeria.

References

1. Heymann DL. Control of Communicable Diseases
Manual. 18" ed. Washington DC: American
Public Health Association, 2004; 379 - 385.

2. Park K. Park’s Textbook of Preventive and Social
Medicine. 21¢t ed. Jabalpur, Madhya Pradesh:
Banarsidas Bhanot Publishers, 2011; 146-149.

3. Kaoje AU, Mohammed Y, Raji MO, Sanusi H, Jibril
A, Aliyu HA. Prevalence of vaccine preventable
diseases and utilization of routine immunization
services by parents of under-one children in a
semi-urban community of Sokoto State, Nigeria.
GJMEDPH 2017; 6(4): 1-10.

4. National ICF
International. Nigeria Demographic and Health
Survey 2013. Abuja, Nigeria, and Rockville, MD,
USA: NPC and ICF International; 2014.

Population Commission,

Borno Medical Journal o January - June 2026 o Vol. 23 ¢ Issue 1

Page | 95

@_(M This work is licensed under a Creative Commons Attribution 4.0 International License



Ibrahim HA et al

5. USAID. Child survival in Nigeria: Situation,
Response and Prospects by policy project of
USAID 2012.

6. Ibrahim BS, Mohammed Y, Usman R, Abubakar A,
Nguku P. Burden, and Trend of Measles in
Nigeria: Five-year Review Case-base Surveillance
Data. ] Public HealthnInform. 2018;10(1): e102.

7. Measles and Rubella Initiative. 2013 Annual

Available at
http:/ /www.measlesrubellainitiative.org/annua
lI-report-2013/ accessed 2nd April 2018.

8. Duru CO, Peterside O, Adeyemi OO. A 5-year
review of Childhood Measles at the Niger Delta
University Teaching Hospital, Bayelsa state,
Nigeria. ] Med Med Sci 2014; 5(4): 78-86.

9. Salako AA, Sholeye OO. Control of Measles in

Nigeria: A Critical Review of the Literature.

BJMMR. 2015; 5(2): 160-168.

Etuk IS, Ekanem EE, Udo JJ. Comparative analysis

Report.

10.
of measles morbidity and mortality in Calabar
the
Immunisation and the National Programme on
Immunisation Eras. Nig. J. Paediatr 2003; 30(3):
81-85.
National Bureau of Statistics (NBS) (Nigeria),
Ministry of Budget and National Planning. 2019.
Multiple Indicator Cluster Survey (MICS5)-
National Immunisation Coverage Survey (NICS)
2016-17. Study documentation.
National Population Commission (NPC) (Nigeria)
and ICF. 2025. 2024 Nigeria DHS Key Findings
2024.
CDC. Epidemiology and Prevention of Vaccine-

during Expanded  Programme on

11.

12.

13.
preventable Diseases. In: Hamborsky J, Kroger A,
Wolfe S., (Eds). 13t ed. Washington D.C: Public
Health Foundation, 2015.

Wallace RB, Landrigan PJ, Smith EA, Pifer J, Teller
B, & Foster SO. Trial of a reduced dose of measles

14.

vaccine in Nigerian children. Bulletin of the
World Health Organization 1976; 53: 361-364.
Baba MM, Omede SC, Omotara BA, Ambe JP.
Evaluation of Measles Vaccines in Northeastern
Nigeria. Nature and science 2007; 5(3): 49-53.

World Health Organisation. Immunological basis

15.

16.
for immunization series: Module XX; Measles. 26
August 2008.

17. CDC. Epidemiology and Prevention of Vaccine-

preventable Diseases. In: Hamborsky J, Kroger A,

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Wolfe S., (Eds). 13t ed. Washington D.C: Public
Health Foundation, 2015.

National Primary Healthcare Development
Agency, Department of Planning, Research and
Statistics annual report. NPHCDA /2019 Annual
Report.

Griffin DE. Measles Vaccine. Viral Immunol 2018;
31(2):86-95.

Adegboye OA, Adegboye AA, Adewumi MO,
Sule WF. Low and Zero Prevalence Rates of Anti-
measles Virus Immunoglobulin G in Mothers and
their Infants Respectively in Health Centers in
Osogbo, Nigeria. JAMMR 2014; 4(32): 5107-5115.
Kaan JA, Van Vlokhoven PCA, Schneeberger PM.
Immunogenicity of measles vaccine from a
hospital-based outreach programme in rural
Kenya. Tropical Doctor 1992,;22(1): 30-32.
Newman LP, Njoroge A, Magaret A, Chohan BH,
Gitomea VW, Wald A et al. Sustained Responses
to Measles Revaccination at 24 Months in HIV-
infected Children on Antiretroviral Therapy in
Kenya. Pediatr Infect Dis ] 2017; 36(12): 1148-1155.
Hamid KM, Mukhtar MD, Arzai AH, Yusuf I,
Mohammed AH, Mainasara AS et al. Serological
Evaluation on Immunity Against Measles in
Children  Attending Murtala
Specialist Hospital Kano Nigeria. E- International
Scientific Research Journal 2012; IV (1): 8-15.
Ahmadu BU, Ashir G, Mustapha MG, Mava Y,
Saidu I, Ambe ]. A sero-survey to identify the

Mohammed

window of vulnerability to infants in north-
eastern Nigeria. South Afr ] Epidemiol Infect 2013;
28(3) 153-155.

Job JS, John TJ, Joseph A. Antibody response to
measles immunization in India. Bulletin of the
World Health Organization 1984;62(5): 737 - 741.
Kaan JA, Van Vlokhoven PCA, Schneeberger PM.
Immunogenicity of measles vaccine from a
hospital-based outreach programme in rural
Kenya. Tropical Doctor 1992;22(1): 30-32.
Manirakiza A, Kipela JM, Sosler S, Daba RM,
Gouandjika-Vasilache 1. of
measles and natural rubella antibodies among

Seroprevalence

children in Bangui, Central African Republic.
BMC Public Health 2011; 11: 327.

Abdulfatai K, Olonitola S, Aminu M, Jatau E.
Seroprevalence of Measles Virus among Children
0-12 Years of Age in Some States in Northwestern

Borno Medical Journal o January - June 2026 o Vol. 23 ¢ Issue 1

Page | 96

@_(M This work is licensed under a Creative Commons Attribution 4.0 International License



Measles Immunoglobulin G Levels Amongst Under Five in a Northeastern State of Nigeria

Nigeria. Int ] Curr Microbiol App Sci. 2017; 6(7):
2584-94.

29. Kizito D, Tweyongyere R, Namatovu A, Webb EL,

Muhangi L, Lule SA, Bukenya H, Cose S, Elliott
AM. Factors
response to measles immunisation in Entebbe-

Uganda. BMC Public Health 2013; 1(13): 619.

affecting the infant antibody

30. Centers for Disease Control and Prevention

(CDCQ). toward the 2012 measles
elimination goal - Western Pacific Region, 1990~
2008. MMWR Morb Mortal Wkly Rep. 2009;

Progress

32.

titer measles vaccine in HIV-l-infected and
uninfected Zambian children: an observational
study. J Infect Dis 2007; 196: 347.

Arpadi SM, Markowitz LE, Baughman AL, Shah
K, Adam H, Wiznia A et al. Measles antibody in
vaccinated human immunodeficiency virus type
1-infected children. Pediatrics 1996; 97: 653-7.

33. Liana F. Wait, Andrew P. Dobson, Andrea L.

Graham. Do parasite infections interfere with
immunisation? A review and meta-analysis.
Vaccine 2020; 38(35): 5582-90

58(24): 669-73.
31. Moss WJ, Scott S, Mugala N, Ndhlovu Z, Beeler
JA, Audet SA et al. Immunogenicity of standard-

Cite this Article as: Ibrahim HA, Nkama II, Yakubu YM, Mustapha MG, Garba MA. Measles Immunoglobulin
G Levels Amongst Under Fives in a Northeastern State of Nigeria. Bo Med ] 2026; 23 (1): 89-97 Source of Support:
Nil, Conflict of Interest: None declared

Borno Medical Journal o January - June 2026 o Vol. 23 ¢ Issue 1 Page | 97

@_(M This work (s licensed under a Creative Commons Attribution 4.0 International License



