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Abstract: The study of chicken pox infection epidemiology was carried out in some selected states of north-central Nigeria
to reveal the trend and dynamics of the actiologic viral agent called Varicella-Zoster virus transmission in relation to
educational level and occupation of respondents. This was a cross-sectional hospital-based serological study that involved
750 participants resident in Benue state, Niger state and Federal Capital Territory, Abuja. About Sml of blood samples in
750 vacutainers. Eight (8) IgG ELISA KITS and Four (4) 1gM ELISA KITS- each kit equipped with all reagents needed
to run an ELISA analyses of serum samples, respectively. Elisa plate reader, Micropipette and its tips, 20 liters of distilled
water and hand gloves were made use of. This study revealed VZV IgG antibody prevalence in relation to educational level
as 81.7%, 65.0%, 68.4%, and 73.8% for those without education, those with primary, secondary and tertiary respectively,
the Chi-square analysis was (X?) = 14.07, and the p-value was 0.0799 = p>0.05. The VZV IgM antibody prevalence among
those without education, primary, secondary and tertiary education was 65.6%, 47.8%, 50.9%, and 52.2% respectively, the
Chi-square analysis was (X?) = 13.7, and the p-value was 0.319 - p<0.05. Prevalence of VZV IgG antibody was 73.6% for
Civil servants, 58.5% among students, 74.3% among farmers, 71.7% among traders and 86.4% among health care workers
(HCW), the Chi-square analysis was (X?) = 24.60, and the p-value was 0.0062 = p<0.05. While the prevalence of VZV
IgM antibody was 50.6% for Civil servants, 42.2% among students, 47.1% among farmers, 48.9% among traders and
74.7% among health care workers (HCW). The overall IgM antibody prevalence was 53.2%, that of IgG was 71.70%, the
Chi-square analysis was (X?) = 11.88, and the p-value was 0.688 = p>0.05.
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INTRODUCTION

The causative agent of chicken pox infection is
Varicella-zoster virus, it belongs the Human Herpes
Virus type 3, (HHV3), which is a belongs to the genus
named Varicellovirus, found the subfamily Ailpha-
Herpesviridae and the family Herpesviridae. VZV
exclusively infects humans, causing two diseases:
chickenpox (varicella) following primary infection and
shingles (herpes zoster), which results from reactivation
of latently persistent virus (Hope-Simpson, 1965).
Varicella, although a relatively benign childhood
infection in temperate countries, is nonetheless a cause
of medically and economically important morbidity and
mortality (Meyer ef al., 2000; Preblud, 1986). In most
countries, between 2 and 4% of children are hospitalized
for compilations of chickenpox, including secondary
bacterial infection, pneumonia and encephalitis
(Sengupta et al., 2008). Mortality in children is around 0

0.05 deaths per 100000 cases of chickenpox, primarily
among children who were previously healthy (Sengupta
et al., 2008). Adult infection, which is more common in
tropical countries, results in a 6-fold increase in
hospitalizations and up to a 20-fold increase in deaths
(Mann et al., 2008; Rawson et al., 2001). Herpes zoster
is a major cause of morbidity in the elderly from
persistent neuropathic pain (Dworkin et al., 2007) and
mortality in the immunocompromised, particularly from
dissemination of the acute rash. The medical and
economic burden of VZV disease has led to the
introduction of childhood vaccination programs against
varicella in Japan, North America, parts of Europe and
other Asian countries (Bonanni et al, 2009). More
recently, a vaccine to prevent herpes zoster has been
licensed and is being administered to older people in the
USA (Oxman et al., 2005).
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Persons can be infected without immediate
contact with an infectious person (Aebi et al., 2001;
Wilson, 1986; Grose, 1981; Tyzzer, 1906).
Immunocompromised persons may be contagious for a
somewhat longer period of time (Vynnycky et al., 2003;
Adams et al., 1989; Takahashi el al., 1989). A shortened
incubation period can be especially encountered in
immunocompromised patients (Ito et al, 2003; Arvin,
2001b; Haanpaa et al., 2000).

METHODS

This was a prospective community based-study
to reveal the incidence prevalence of serum 1gM and IgG
antibodies elicited by VZV infection in some selected
states located in north central, Nigeria. The following
states Benue State, Kwara State, Kogi State and Plateau
State Niger State, Nasarawa State, and the Federal
Capital Territory Abuja are located in the North-central
Nigeria. Samples for this prospective study were
obtained from the Federal Capital Territory, Benue,
Niger states. Samples were collected utilizing the simple
random sampling method.

A total of 750 blood samples were collected
from these three sample sites (Niger, Benue, and Federal
Capital Territory, Abuja). About 250 blood samples were
collected from each from Benue state, Niger state and the
Federal Capital Territory Abuja. Information on
respondents was collected through questionnaires. Blood
samples were collected from them by an experienced
medical laboratory scientist, who was contracted for the
duration of sample collection. The subject’s blood
samples were collected intravenously using 5ml
syringes, poured into sterile tubes, then centrifuged
according to the manufacturer’s instruction. The blood
cells separated to the bottom of the tube and the serum
fraction was at the top. Elisa plate reader, Micropipette

and its tips, 20 liters of distilled water and hand gloves
were utilized.

A micro well plate was opened, the first well
was used for blank A-i, A-2 and A-3 for two calibrators,
while A-4 and A-S were used for positive and negative
controls respectively. About 100 ul of serum diluents
was added to reagent blank well (A-I) and to every other
well. About 8ul of calibrator, positive and negative test
sera were added to the appropriate wells. To wells 6 to
96 were added 8ul of patients’ sera. The micro well plate
was incubated at room temperature for twenty-two (22)
minutes. Liquids from all wells were aspirated, thereafter
250um of diluted wash buffer was added to each well;
this procedure was repeated five (5) times. After the final
wash, the plates were blotted on tissue paper to remove
all liquid from the wells. About 100ul of conjugate was
applied to each well likewise the blank well. Conjugates
binds the antigen antibody complex formed; plates were
incubated for twenty-two minutes on the work bench.
Wells in the plates were thoroughly rinsed and 100ul of
chromogen /substrate solution was applied to each well
including the blank well. Blue color was formed in wells
after their addition; which may be due to the fact that a
specific antibody to the antigen was present in the
patient’s serum. An ELISA plate reader was blanked on
air, the reference filter was set to a wavelength of 450nm.
After the addition of stop solution, the wells develop
yellow coloration whose intensities varied. The color
intensity of the mixture should be directly proportional
to the concentration of the antibody (IgG) in the parent’s
serum. The developed color was read using the ELISA
plate reader, the result was printed Out by a printer
attached to the ELISA machine.

RESULTS

Table 1: Prevalence of VZV IgG and IgM antibodies in relation to educational level in part of North-Central Nigeria

IgG Prevalence IgM Prevalence
No. No. | % No. No. | %

Education | Screened | Pos. | Pos. | Resident | Screened | Pos. | Pos.
None 115 94 81.7 | None 61 49 65.6
Primary 143 93 65.0 | Primary 67 32 47.8
Secondary | 212 145 | 68.4 | Secondary | 110 56 50.9
Tertiary 279 206 | 73.8 | Tertiary 138 72 52.2
Total | 750 | 538 | 71.7 | Total | 376 | 200 | 53.2

X2 = 14.07, (0.0799 = p>0.05); x>=13.7.(0.319 - p<0.05)

Table 2: Seroprevalence of VZV Serum IgG and IgM antibodies by occupation in North-Central Nigeria

IgG Prevalence IgM Prevalence

Occupational | No. No. | % Occupational | No. No. | %
Status Screened | Pos. | Pos. | Status Screened | Pos. | Pos.
Civil servant | 182 134 | 73.6 | Civil servant | 85 43 50.6
Student 171 100 | 58.5 | Student 84 38 45.2
Farmer 167 124 | 74.3 | Farmer 85 40 47.1
Trader 127 91 71.7 | Trader 47 23 48.9
HCWs 103 89 86.4 | HCWs 75 56 74.7
Total | 750 | 538 | 71.7 | Total | 376 | 200 | 53.2

X% =24.60, (0.0062 = p<0.05); x> = 11.88, (0.688 = p>0.05); HCWs = Health care workers
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DISCUSSION

This study evaluated VZV IgG and 1gM
antibody seroprevalence of the circulating VZV in parts
of North Central Nigeria. Samples for this cross-
sectional study were collected from Benue and Niger
states, and, the Federal capital territory Abuja. Out of the
750 blood samples screened for IgG and 1gM antibodies,
this investigation revealed that Benue state had the
lowest IgG antibody prevalence of 49.6% compared to a
higher prevalence of 79.6% for Niger and the highest
prevalence of 86% for FCT, Abuja. The differences
described may be attributed to the multiplicity of the
inhabitants in FCT, Abuja and Niger for their high VZV
antibody prevalences. This finding is similar to an Indian
report of marked differences in susceptibility in different
communities within a region (Arvin et al, 2001).
Reports from tropical countries indicated that varicella
occurs in adults more frequently and apparently with
severe clinical manifestations (Barzaga et al., 1994). The
epidemiology of varicella varies between temperate and
tropical climates, though incompletely understood, these
differences may relate to agent, host, environmental or a
combination of these factors (Garnett er al, 1993;
Mandal et al., 1998; Seward et al., 2000; Lolekha et al.,
2001). In most temperate climates, >90% of persons are
infected by 15 years of age with the highest incidence of
disease occurring among children <10 years of age
(Seward et al, 2000; Wharton, 1996). In tropical
climates, cases are acquired at older ages with a higher
proportion of cases and higher susceptibility among
adults (Lee, 1998). In temperate climates, >90% of
adolescents or young adults are VZV seropositive
(Seward ef al., 2000; Gabutti et al., 2001; Thiry et al.,
2002; Kanra et al., 2002; Kilgore et al., 2003). In such
countries, seroprevalence among adolescents or young
adults has varied widely from less than 20% in St. Lucia
(an island community in the West Indies) to >90% in
tropical areas in Brazil and urban Calcutta, India (Garnett
et al., 1993, Barzaga et al., 1994; Lee, 1998; Mandal et
al., 1998; Reis et al., 2003).

Studies  exploring  reasons why the
epidemiology of varicella differs between temperate and
tropical climates have examined the effect of climate and
population density on VZV seroprevalence (Schuchter et
al., 1989; Tzeng et al., 1995; Veenstra et al., 1996;
McNulty et al., 1997). In Thailand, significantly lower
age-adjusted VZV seroprevalence was found in the
warmer than in the cooler regions and in the warmer
regions only, the age-specific seroprevalence was
significantly higher in the urban population than the rural
population (Fales, 1928; Lolekha et al., 2001). In St.
Lucia, seroprevalence for VZV was lower than for
mumps, a far less infectious disease and in Singapore,
which is densely populated, VZV seroprevalence among
young adults has consistently been lower than in
countries with temperate climates (Ooi et al.,1992;
Garnett et al., 1993).

Mandel found that 96% of urban young adults
aged 17-25 years were immune compared with 42% of
similarly aged rural adults (Mandal et al, 1998). In
Eritrea, VZV seroprevalence among an isolated adult
population was 44% compared with other adult groups
in the same areas where immunity ranged from 91%- 96
(Morgan et al., 2001). Urban/rural differences in
varicella epidemiology are likely to be due to varying
risks of exposure due to differences in population density
(Locksley et al., 1985, Rusthoven, 1994; Nader et al.,
1995). Some studies have reported that certain factors,
such as physical or emotional stress and fatigue, may
precipitate Herpes Zoster (HZ) outbreaks (Shaikh and Ta
et al., 2002). Kawai and Yawn (2017) also reported in a
meta-analysis that psychological stress may predispose
an individual to developing HZ.

CONCLUSION

Prevalence of IgG was found to be associated
with residence, occupation, pregnancy and type of
settlement, while prevalence of 1gM was associated with
residence, age, immune status and settlement type. This
epidemiological study revealed that acquisition of
education or lack of it has no bearing on the
epidemiology of chicken pox infection among the study
group. This study discovered that being health care
worker predisposes one to be prone to contracting this
virus. Civil servants’ traders and farmers had high
percentages of this infection.
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