Irq J Pharm
٢٠١٠

Vol. ٩&١٠, No. ١,

Seroepidemiological study of mumps in Mosul
Tariq M. Quasim
Department of Pharmacology, College of Pharmacy
University of Mosul, Iraq.

Received:

Accepted

٢٥.٩.٢٠٠٩

٢٩.١٠.٢٠٠٩

ABSTRACT
Objectives: to evaluate the prevalence of mumps specific IgG antibodies in sera of different age
groups and sexes of Mosul population.
Methods: ٤٤٠ sera of different age groups and sexes were collected and tested by ELISA test.
Results: Seropositivity against mumps virus among different age groups was ٦٨% (males ٣٦% and
females ٣٢%, the difference was not significant). However, significant differences (p< ٠.٠٥) were seen
among males and females at different age groups.
Conclusion: Seropositivity in age group ٠-٩ years which was within the introduction of MMR was the
lowest. indicating that the level of immunity developed by MMR vaccine was below the herd immunity
threshold.
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اﻟﺨﻼﺻﺔ
 ﺗﻘﻴ ﻴﻢ ﻧﺴ ﺒﺔ اﻧﺘﺸ ﺎر اﻻﺟﺴ ﺎم اﻟﻤﻀ ﺎدة ﻧ ﻮع ج ﺿ ﺪ ﻓ ﺎﻳﺮوس اﻟﻨﻜ ﺎف ﻓ ﻲ ﻣﺼ ﻮل اﻟﻔﺌ ﺎت اﻟﻌﻤﺮﻳ ﺔ اﻟﻤﺨﺘﻠﻔ ﺔ:ه ﺪف اﻟﺪراﺳ ﺔ
.ﻻﺷﺨﺎص ﻣﻦ ﻣﺪﻳﻨﺔ اﻟﻤﻮﺻﻞ
. ﻋﻴﻨﺔ ﻣﻦ ﻣﺨﺘﻠﻒ اﻟﻔﺌﺎت اﻟﻌﻤﺮﻳﺔ ﻓﻲ اﻟﻤﻮﺻﻞ وﺗﻢ ﻓﺤﺼﻬﺎ ﺑﻄﺮﻳﻘﺔ اﻻﻟﻴﺰا٤٤٠  ﺗﻢ ﺟﻤﻊ:ﻃﺮق اﻟﻌﻤﻞ
( إﻧ ﺎث وﻻ ﻳﻮﺟ ﺪ ﺑﻴﻨﻬ ﺎ ﻓﺮوﻗ ﺎت ﻣﻌﻨﻮﻳ ﺔ%٣٢  ذآﻮر و%٣٦) %٦٨  اﻳﺠﺎﺑﻴﺔ اﻟﻤﺼﻮل ﻟﻠﻔﺌﺎت اﻟﻌﻤﺮﻳﺔ اﻟﻤﺨﺘﻠﻔﺔ آﺎﻧﺖ:اﻟﻨﺘﺎﺋﺞ
.ﺑﻴﻨﻤﺎ هﻨﺎﻟﻚ ﻓﺮوﻗﺎت ﻣﻌﻨﻮﻳﺔ ﻟﻠﻔﺌﺎت اﻟﻌﻤﺮﻳﺔ ﻟﻜﻞ ﻣﻦ اﻟﺬآﻮر واﻹﻧﺎث
 ﺳﻨﺔ واﻟﺘﻲ آﺎﻧ ﺖ ﺿ ﻤﻦ ﺧﻄ ﺔ اﻟﺘﻠﻘ ﻴﺢ ﺑﺎﻟﻠﻘ ﺎح اﻟﺜﻼﺛ ﻲ٩-٠  إن اﻳﺠﺎﺑﻴﺔ اﻟﻤﻮﺻﻮل ﻟﻔﺎﻳﺮوس اﻟﻨﻜﺎف ﻓﻲ اﻟﻔﺌﺔ اﻟﻌﻤﺮﻳﺔ:اﻻﺳﺘﻨﺘﺎج
. ( آﺎﻧﺖ أﻗﻞ ﻣﺎ ﻳﻤﻜﻦ واﻟﺘﻲ ﺗﻮﺿﺢ أن ﻣﺴﺘﻮى اﻟﻤﻨﺎﻋﺔ اﻟﻤﺘﻮﻟﺪة ﻟﻬﺬا اﻟﻠﻘﺎح آﺎﻧﺖ أدﻧﻰ ﻣﺴﺘﻮى اﻟﻤﻨﺎﻋﺔ اﻟﺜﺎﺑﺘﺔMMR)

M

umps is an acute infectious disease of
children and young adults, caused by
paramyxovirus, an enveloped single
stranded RNA virus.١ Mumps infection is seen in
all year around and cases are accumulating
during winter. In countries of tropical and
subtropical zone, mumps is an infection of early
childhood. The virus is transmitted by droplet or
direct contact and the primary site of replication
is the epithelial cells of upper respiratory tract.٢
Infection begins with moderate to sever
prodromal stage followed by enlargement of one
or more of the salivary gland (primarily parotid
glands).٣ Since the introduction of the vaccine,
there has been progressive decline in the
number of reported cases of mumps all over the
world and the immunity induced by vaccine
should last through childhood depending on the
type of vaccines.٤ The prevalence of mumps
infection in population is indicated by
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seropositivity rates which vary in different
٥
countries. However, during the past few years
there were cumulative reports on the occurrence
of relatively large mumps epidemics in countries
٦,٧
with routine immunization against the disease.
The current study is designed to test the
sera of population of Mosul city at different ages
for mumps antibodies using ELISA test.

Materials and Methods
Sera
Venous blood (٥-١٠ ml) was collected in plane
tubes from ٤٤٠ of people of both sexes attended
hospitals in Mosul city during ٢٠٠٧. Sera were
separated by centrifugation at ٢٠٠٠ rpm for ٢٠
minutes and stored at -٢٠ ٠C until the time of the
assay. The target number of sera to be tested
for each group followed the European
Seroepidemiology Network guidelines.٨
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Serological Test
Mumps specific IgG antibodies were determined
using ELISA test (Abbott mumps antibodies) for
quantitative measurement of specific IgG
antibodies against mumps virus in human sera.
ELISA test was performed according to the
manufacturer instructions.
Data were analysed statistically using Wilcoxon
Sank Test and Mann-Whitney Confidence
Interval and Test.

RESULTS
The distribution of sera according to sex was
٢٣٢ males (٥٢.٧%) and ٢٠٨ females (٤٧.٣%)
The distribution of different age groups of both
sexes and seropositivity to mumps virus is
shown in Table ١ and Table ٢. The percentage
of seropositivity among different age groups in

male was ٣٦% and females ٣٢% which is not
significant. However, significant differences
were seen among male at the different age
groups (P< ٠.٠٥), and female at different age
groups (P< ٠.٠٥). The total percentage of
seropositivity in all sera tested was ٦٨% and
significant difference (P< ٠.٠٥) was seen among
different age groups (Table ٣).
The incidence of mumps seropositivity
in the sera of different age group as measured
by ELISA is shown in Figure ١. Mumps
antibodies were detected in ٥٥% of the sera in
the ٠-٩ age group, while in the ١٠-١٩ age group
the incidence was ٥٩% and that of age group
٢٠-٢٩ was ٦٠%. However, in sera from
individuals ≥٣٠ years of age, high incidence of
mumps antibodies (٧٥%-٨٠%) except age group
٦٠-٦٩ years old.

Table ١: The distribution of male sera at different age groups and seropositivity
to mumps virus
Age groups

No. of samples tested

% of positive

٠-٩ years

٦٠

٢٨

١٠-١٩ years

٥١

٣٥

٢٠-٢٩ years

٢٧

٣٤

٣٠-٣٩ years

١٨

٢٩

٤٠-٤٩ years

٣٠

٣٨

٥٠-٥٩ years

٢٦

٤١

٦٠-٦٩ years

٢٠

٤٧

Table ٢: The distribution of female sera at different age groups and seropositivity
to mumps virus
Age groups

No. of samples tested

% of positive

٠-٩ years

٥٧

٢٧

١٠-١٩ years

٣٦

٢٤

٢٠-٢٩ years

٢٠

٢٦

٣٠-٣٩ years

٢٩

٤٦

٤٠-٤٩ years

٣٣

٤٢
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٥٠-٥٩ years

٢٥

٣٩

٦٠-٦٩ years

٨

١٩

Table ٣: The distribution of total sera at different age groups and
seropositivity to mumps virus.
Age groups

No. of samples tested

% of positive

٠-٩ years

١١٧

٥٥

١٠-١٩ years

٨٧

٥٩

٢٠-٢٩ years

٤٧

٦٠

٣٠-٣٩ years

٤٧

٧٥

٤٠-٤٩ years

٦٣

٨٠

٥٠-٥٩ years

٥١

٨٠

٦٠-٦٩ years

٢٨

٦٦

100

% of seropositivity

80
60
40
20

Age Groups
Figure ١. The incidence of mumps seropositive in age group sera
from Mosul population as measured by ELISA.
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Discussion
Important advances in the knowledge and
understanding of infectious diseases have been
made by seroepidemiological studies. Such
studies will continue to be of value as changing
epidemiological and social factors influencing
the incidence and severity of variety of
infections. Serosurveys have a valuable role in
the assessment of the level of immunity to
mumps following natural infection or vaccination
and may lead to identification of subpopulation
at an increased risk for mumps outbreak.
The current study was carried out to
assess mumps antibodies in sera of people of
Mosul city attending different hospitals
measured by ELISA which is shown as sensitive
and specific.٩-١١
There have been many reported
surveys for mumps antibodies in different parts
all over the world,٤,٦,٧,١٢ but non in Mosul city.
MMR vaccine was first introduced in Iraq in
١٩٩٦; therefore, the first age group (٠-٩ years
old) was involved in the vaccination programe.
The rest of groups were not vaccinated. We
really do not know whether those who were
vaccinated had single or two doses.
The seropositivity of vaccinated group ١
who received at least single dose was ٥٥%.
which is much lower than in other countries.١٢-١٤
This can be explained probably by low
vaccination coverage to this age group or having
single dose of the vaccine or failure of the
vaccine to elucidate high antibody titer. Reports
from Ministry of Health showed outbreaks of
mumps vaccinated in young age group. Recent
outbreaks have been described among two
doses recipients٦,٧,١٥.
The high incidence of seropositivity to
mumps virus in other age groups (not
vaccinated) probably explained by exposure to
the wild type virus.١٦
There are different assessment regarding the
protective immunity threshold for mumps
ranging from ٩٠-٩٢%١٦ and ٧٥-٨٦%١٧. The
seropositivity in the present study for Mosul
population (٦٨%) which is lower than the lower
limit of the mumps protective immunity threshold
range needed to prevent mumps epidemics.
Although ELISA is highly sensitive test,
but recently it has been shown that ELISA had
sensitivity around ٨٠% in comparison with the
neutralization test.١٨ It might also be possible
that the epitopes of mumps antigen employed
by the ELISA kit do not entirely recognized
antibodies induced by strain of virus isolated in
Iraq. Whatever the reasons are, mumps
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vaccination programme should be evaluated in
Iraq.
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