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ABSTRACT

Aim: We undertook this study to determine the susceptibility of mother-infant pair
participants to measles virus infection in two health centers in Osogbo, Osun State,
Nigeria.

Study Design: This is a descriptive, cross-sectional hospital-based study.

Place and Duration of the Study: The study was carried out in Osogbo, southwestern,
Nigeria between November, 2012 and February, 2013.

Methodology: With ethical approval and participants’ consents, 83 mothers and their 84
infants were consecutively recruited; blood samples were aseptically collected from them
by thumb puncture onto Whatman filter paper. The papers were appropriately labeled,;
air-dried and kept in brown envelopes which we kept in clean polythene bags and stored
at 4°C until assayed. Freshly prepared PBS was used to elute serum from 5 to 6
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punched-out disks from each Whatman filter paper. The supernatant from the spun
eluate of each sample was assayed for anti-measles virus IgG using ELISA.

Results: Overall, 2.41% and zero percent seroprevalence rates were recorded from the
nursing mothers and their infants respectively.

Conclusion: We concluded that the seropositivity of anti-measles virus IgG antibody in
the nursing mothers from the two health facilities was very low, and that all the infants
and most (97.59%) of the nursing mothers were apparently susceptible to measles virus
infection.
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1. INTRODUCTION

Measles, a vaccine-preventable acute disease [1] caused by measles virus, is primarily a
childhood disease that is highly contagious with high morbidity, disability and mortality;
consequently it has been slated for eradication [2-8]. Measles is usually characterized by
fever of 238°C; maculopapular rash of about 3 days or more; with one or a combination of
coryza, cough, conjunctivitis and Koplik’s spots in the oral mucosa of measles infected
individuals [2]. The virus is spread through contact with fluids from an infected person's nose
and mouth, either directly or through aerosol transmission. A study conducted by Onoja et al.
[9] in Oni Memorial Children’s Hospital, Ibadan, south-western Nigeria reported that measles
was still a major childhood problem that caused high morbidity and mortality.

Of the antibodies produced in human body, IgG isotype is the only one that crosses the
placenta in pregnant women to developing fetus’ blood circulation; thereby conferring
primary protection against infections in the early life of newborns [10]. Such passively
acquired antibodies [11,12] from mothers herein referred to as maternal measles antibodies
(MMA) are of specific health significance. Besides conferring primary protection against
infections in early life of newborns [13,14], they have been reported to impact response of
infants to vaccines. Specifically, maternal antibodies have been shown to inhibit
seroconversion in infants following vaccination with hepatitis A virus [15], human para-
influenza virus type 3 [16], rotavirus [17], tetanus [18] and some other vaccines.

The efficiency of trans-placental and amount of IgG transferred to fetus depend on several
factors such as, total concentration of IgG in mother, the type of vaccine, the time between
vaccination of the mother and delivery, the gestational age of the fetus at birth and the
concentration of vaccine-specific IgG and 1gG subclasses in mother [19,20]. Reports have
also shown that modern-day mothers are more measles vaccine-immune contrary to natural
measles virus-immune and as such, produce low titer anti-measles virus antibody which
consequently decays or clears from their respective infants earlier than 9 months of age
when measles vaccine is routinely administered in Nigeria, and other countries [11,21-23].
Earlier, Sato et al. [24] reported that the passively acquired anti-MV 1gG (MMA) in neonates
is subjected to an exponential clearance rate with a half-life of 35 to 40 days.

There is a dichotomy regarding this: firstly, when the MMA is absent or present below
protective levels in neonates, such are susceptible to measles virus infection; secondly,
when present at considerable titer, the MMA inhibits immune response to vaccine antigens
following immunization. Therefore, it is only after MMA level is low enough, at about 6 to 9
months of age, that vaccine antigens (or virus) can be given to infants to induce effective
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adaptive immunity [25]. The presence or absence of MMA in infants is therefore a factor to
consider in immunization of infants against measles. In Nigeria the recommended age for
routine MMR vaccination is 9 months [26], however, whether or not this is optimal remains a
subject of debate.

Antibody and viral RNA are sufficiently stable on dried blood spot (DBS) at <98.6°F(<37.0°C)
to allow this sample collection method to be used for case confirmation or molecular
epidemiology in areas where sample refrigeration is not feasible [27], therefore DBS has
been used for various epidemiologic studies for the detection of measles- and rubella-
specific 1IgG and IgM antibodies and viral RNA [28-30]. This study was hence designed to
detect, using enzyme-linked immunosorbent assay (ELISA), the presence of anti-measles
virus 1gG antibody in nursing mothers and their infants presented for routine measles,
mumps, rubella (MMR) immunization in two health centers in Osogbo. This is to enable us
determine their susceptibility to measles virus infection.

2. MATERIALS AND METHODS
2.1 Study Area and Sample

The study was carried out between November, 2012 and February, 2013 in Osun State
Specialist Hospital, Asubiaro (SSHA; N07.76439°, E004.54680°) and Primary Health Care
Centre (PHCC, NO07.77068°;, E004.54807°), Odi-olowo, Osogbo, Osun State, Nigeria. The
study participants were consenting apparently healthy mothers and their respective infants
aged 9 months who were presented to the hospitals for measles immunization. The people
of Osogbo, capital of Osun state, are predominantly Yorubas and other tribes from various
parts of the country; as well as foreigners.

2.2 Study Design

This is a descriptive, cross-sectional hospital-based study. The study was designed to detect
anti-measles virus IgG in nursing mothers and maternal anti-measles virus 1gG in their nine-
month old infants. The ethical approval to conduct the study was obtained from University of
Ibadan-University College Hospital Ethical Review Board. The objectives of the study were
explained to the Management of the health facilities. A medical personnel assigned by each
of the hospitals discussed the objectives of the study with the nursing mothers. Thereafter,
we consecutively selected 83 mothers who gave consents to participate in the study;
however, the studied infants were 84 in number because a mother had a twin. Inclusion
criteria were being a nursing mother of infants aged <9 months, presenting such infants for
routine MMR immunization in the two study health centers; exclusion criteria included not
being a nursing mother, nursing mother having infants older than 9 months, not presenting
infants for routine MMR immunization even if the infants was <9 months in the two study
health centers and refusal to participate.

2.3 Sample Collection and Storage

Blood sample was collected aseptically from each participant by thumb puncture using
sterile lancets. The blood was collected by placing the underside of marked area of each
Whatman filter paper number 3.0 on the bleeding spot; the papers were allowed to
completely air-dry at ambient temperature, the papers were appropriately labeled [31-33].
With the dried blood spots on them, the Whatman filter papers were packed inside brown
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envelopes, transported to Department of Virology, College of Medicine, University College
Hospital, Ibadan. Subsequently, the envelopes were wrapped in polythene bags and stored
at refrigerated temperature (4°C) until used for serology.

2.4 Serum Extraction from Whatman Papers

With 70% alcohol-sterilized metal paper hole-punch, DBS disks (about 6mm diameter each)
were punched out from each Whatman paper into appropriately labeled plain blood sample
tube. The metal hole-punch was wiped with 70% alcohol before re-use to punch out disks
from another Whatman paper. Only the punched-out paper disks completely covered with
blood were used for serum extraction. Five hundred microlitres of freshly prepared
phosphate buffered saline solution was added to each of the plain tube containing 5-6
punched-out paper disks. The tubes were left overnight at ambient temperature to achieve
serum elution. The following day, the eluate was spun at 2000rpm for 10 minutes and the
supernatant from each sample served as the serum for ELISA.

2.5 Serological Analysis of the Serum Samples

The sera were qualitatively assayed for anti-measles virus IgG antibodies with commercial
ELISA kit (Enzyme immunoassay for the semi-quantitative determination of IgG antibodies
by Diagnostic Bioprobes, Milano-ltaly). The ELISA was performed at the Department of
Virology, College of Medicine, University College Hospital, Ibadan, Oyo state, Nigeria. The
results were interpreted according to instructions of the kit's manufacturer.

2.6 Data Analysis

The data we generated were entered into Excel spread sheet for organization and analysis.
The results were then presented with descriptive statistics; Microsoft Office Excel, 2007
version was used for data analysis.

3. RESULTS

Out of the 83 mothers (19-42 years; mean age 27.6 years), only 2 (2.41%) (one each from
the two study centers) had detectable anti-measles virus IgG antibody. None of the 84 nine-
month-old infants (42 each of females and males i.e. 1:1 female to male ratio) had
detectable maternal measles IgG (Table 1).

Table 1. Maternal measles IgG antibody among mother-infant pairs in two health
centers in Osogbo, southwestern, Nigeria

Locations Nursing mothers Infants
Number Number Prevalence Number Number Prevalence
tested positive rate (%) tested positive rate (%)
SSHA 18 1 5.56 18 0 0.0 (0.0)
PHCC 65 1 1.54 66 0 0.0 (0.0)
Total 83 2 241 84 0 0.0 (0.0
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4. DISCUSSION

Overall, 2 mothers (2.41%) had detectable anti-measles virus IgG antibody while none of the
infants (0.00%) had detectable MMA in their blood samples. Since none of the infants had
detectable maternal derived IgG, we imply thus: it is either the two nursing mothers with
detectable antibody did not transfer anti-measles virus IgG antibody to their respective
infants probably as a result of low titer IgG, or the MMA had decayed before we collected
blood samples from the infants. A similar observation had been reported by Haruna et al.
[34] in a University Teaching Hospital in Borno State, northeastern, Nigeria that 2 infants
from mothers with measles virus-specific IgG did not acquire MMA; the study reported
infants without MMA as susceptible to measles.

Another implication of our observations is that mothers (97.59%) without detectable anti-
measles virus IgG antibody were susceptible to measles; if these were infected, they could
infect their infants or other susceptible contacts.

A study in Antwerp, Belgium by Leuridan et al. [35] in which venous whole blood was used to
determine IgG MMA using ELISA reported that at 6 months of age, more than 99% of infants
of vaccinated women and 95% of infants of naturally immune women had lost maternal
antibodies. The study concluded that such infants were susceptible to measles virus
infection at early age. By implication therefore, all the infants tested in our study were, at the
time of presentation for measles virus containing-vaccine, susceptible to measles.

Another study conducted (in University of Bern, Bern, Switzerland) at 9 to 12 months of age
using anti-measles virus IgG ELISA, revealed that 53 of 58 (91.4%) infants had no
detectable MMA [25]. No detectable MMA had also been observed in 36 of 51 (71%) 9-
month old infants when anti-measles virus neutralization test was used [36].

Studies have shown that there is decrease of natural boosting effect of the wild-type
measles virus [37] and that many nowadays mothers become immune through measles
vaccination; also that measles vaccine induces lower antibody titers in mothers who
consequently transferred low titer measles virus antibodies to their infants with resultant
early loss of such usually before 6 to 9 months of age compared to natural measles immune-
mothers and their infants [21,22,23,35].

We wish to report that presentation of the study infants at 9 month-old for measles
immunization could be said to be appropriate for two reasons (1) there was no IgG MMA to
inhibit their adaptive humoral immune response to measles virus antigen [38-40], and (2)
they were at the study period susceptible to measles infection. But viewing the absence of
MMA during the study period from another perspective of susceptibility, more so in case they
had lost the MMA some months before, one might say the presentation of the infants for
MMR at 9 month-old was inappropriately delayed; may be the infants should have been
presented earlier to protect them against possible exposure to wild-type measles virus
which, more often than not, results in high morbidity and mortality in non-immune children
[41,42]. This is supported by report that due to the decreased maternal protection provided
by vaccinated mothers, infants too young to get immunized are at increased risk [43].

Though the issue of whether or not the studied infants had protective anti-measles virus
antibody did not arise as they had no detectable antibody at all. A study in Netherlands had
shown that the estimated duration of protection by maternal antibodies among infants in the
general population, most of who were born to vaccinated mothers, could be as short as 3.3
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months for measles [44]. Another study by Kizito et al. [45] in Entebbe-Uganda reported that
25% of infants had no protective measles-specific IgG levels. The study further revealed that
maternal malaria infection, infant malaria parasitaemia, infant HIV and infant wasting were
the factors associated with reduced measles-specific antibody levels in infancy. A study
conducted in France also showed that passively transferred maternal antibodies against
measles decline rapidly during the infant's first months of life, to reach mean concentrations
below the sero-protective level at 6 months of age. Reportedly, ninety per cent of infants are
no longer protected against measles at 6 months of age which is consistent with
observations in other countries, where populations were immunized routinely against
measles [1,46].

This study could also not state whether or not the infants obtained MMA from their mothers
and if they did, the precise time each one lost the MMA was not known because this is not a
longitudinal study. Some studies have documented concordance and discordance in
measles virus antibody in mother-infant pairs either by detection of neutralizing or
hemagglutination-inhibition antibodies [47].

It is somewhat intriguing, though the study sample size was small, that infants from two
different health centers in Osogbo had no detectable MMA. This calls for further studies to
ascertain the actual age at which infants in Osogbo lose MMA which may necessitate a
modification of 9 months age for routine MMR immunization in Osogbo and Nigeria as
whole. This is necessary considering the infectiousness of wild-type measles virus and
attendant morbidity and mortality that may occur in case a child is naturally infected with
wild-type virus.

A limitation of the study is that we failed to collect other pertinent demographic data like
educational level, marital status, place of residence, history of measles immunization or
natural measles experience, standard of living et cetera of the mothers. Therefore, we could
not determine possible factors that could have contributed to the zero MMA prevalence rate
among the infants. Similarly, we could not ascertain whether or not the loss of MMA among
the infants occurred before the study period.

5. CONCLUSION

We concluded that the seropositivity of anti-measles virus 1gG antibody in the nursing
mothers from the two health facilities was very low while those without the antibody were
apparently susceptible to measles; and that two sero-discordant mother-infant pair for anti-
measles virus 1gG antibody were observed. The study infants from the two health facilities
were all susceptible (100.0%) to measles virus infection. We recommend that nursing
mothers and women of child-bearing age without detectable anti-measles virus IgG antibody
be immunized with measles virus-containing vaccine. We also recommend a similar study in
Osogbo in about 3 to 6 month-old infants using venous blood and/or DBS; in addition,
nursing mothers should continue to present their infants for routine MMR immunization in
Osogbo.
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