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Seroprevalence of Anti-human Metapneumovirus Antibodies in Hospitalized

Children in Suleimani City/lraq.

Abstract:

Background: Human Metapneumovirus (hMPV) is an important nedpry viral pathogen
among children, and it is one of the causes of gtadi hospital admissions due to acute
respiratory tract infections.

Objective: This study was done to predict the seroprevalefi@-hMPV antibodies among
hospitalized children presenting with acute respmatract infections in Suleimani Governorate,
Kurdistan Region/Iraqg.

Place and duration: This study was done at the department of microgyloschool of
medicine, suleimani university, between April 2Gd March 2012.

Methods: Indirect immunofluorescent assay (lIFA) was perfed to detect serum anti-hMPV
antibodies (IgM and IgG antibodies) from three heddhospitalized children less than 5 years
old with acute respiratory tract infections.

Results: IgM anti-hMPV antibodies were positive in thirtyxs(12%) out of three hundred
children. The highest seroprevalence was fountierage group <1 year old, while the lowest in
the age group 4 to < 5 years old. No significamtdge difference was found among seropositive
children. The IgM anti — hMPV seropositive childremere suffering from pneumonia,
bronchiolitis, or other less severe acute respiyatact infections like acute bronchitis and croup
in frequencies of sixteen (44%), 10 (28%), and 28%). The IgG anti-hMPV antibodies were
positive in two hundred and twenty five (75%) otitlee three hundred children, and there was a
gradual increase in percentage of seropositiviti wicreasing age.

Conclusion: hMPV is an important viral respiratory pathogen agdospitalized children in
Suleimani Governorate/Kurdistan/lrag, and most loé tchildren had experienced hMPV

infection by the age of five years.
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Introduction

The hMPV was first identified in Netherlarahd soon after it was recognized as a new
member of Metapneumovirus genus based on virolbgiat, nucleotide sequence homology
and gene constellation [1]. The virus had beenlooked previously because the growth of
clinical isolatesn vitro is slow, has a delayed cytopathic effect and reguadded trypsin [2].

The viral genome of hMPV is similar to that of reafory syncytial virus (RSV) [3]and
children who are infected with hMPV have clinicaafures similar to those infections caused by
RSV ranging from acute upper respiratory tractatitms to severe acute lower respiratory tract
infections like bronchiolitis and pneumonia [4].

Van den Hoogen BG, et al. also studied tamlsgical manifestation of children in
Netherland and noticed that by the age of 5 yearsjally all children have been exposed to
hMPV [1].

Generally, serum IgM anti-hMPV antibodies aggewithin few days after infection and
remain detectable for 1 to 2 weeks later and tbeeghey represent markers of recent infections,
while 1gG emerges later and remains longer andetber they are good markers of previous
hMPV infections [5]. Seroepidemiological studiesosfd that the prevalence of hMPV
infections may differ between geographic locatifjs

In Iraq, the seroepidemiology of hMPV irtfeas has not been studied before. The aim of
the present study was to measure IgG and IgM anBW antibodies in hospitalized children
who were admitted to Pediatric Teaching Hospitabuteimani city/Kurdistan Region/lraq with

acute respiratory tract infections.

Materialsand Methods

The current study enrolled three hundred hospéédlizhildren up to five years old. The
children were admitted to Pediatric Teaching Hadpit Suleimani city due to respiratory tract
infections of undiagnosed etiology. Both gendersewecluded and were chosen by systematic
random sampling, the inclusion criteria involvedldten less than five years old and were
admitted to the pediatric hospital due to respmatact infections (RTI), while exclusion

criteria included children equal to, or more thdiwe years, whatever the cause of their



admission, and children who were admitted to thegphal due to causes rather than RTI. One
hundred ninety three of children were males and lumedred and seven were females. The
child's parent signed informed consent for givirgmission for blood collection from their
children in this study. The duration of sample edfion ranging from April 2011 to March 2012.
All sera were tested for IgG anti-hMPV anptiiies using indirect immunofluorescent assay
(IIFA) by applying ready-to-use slides (Milliporeo@pany/USA) coated with epithelial cells
infected with hMPV. In addition to slides, IgG diln buffer, Fluorescein — labeled anti- IgG
antibodies conjugatghosphate buffer saling®BS) — Tween washing buffer (dilution 1:10), and
mounting medium (Euroimmun Company/Germany) wes® aised in the procedure. Briefly,
the procedure for detection of IgG anti-hMPV antiies was done by diluting the patients’ sera
with 1gG sample buffer diluent with different dilabs of sera were tested and the 1:101 dilution
demonstrated to be optimal, therefore this diluti@s used, then 25 pl of each diluted sera were
added to each reaction field of hMPV slide. Theediwere incubated at 37°C for 1 hour then
washed with washing buffer. IgG conjugate was theted and another incubation and washing
step followed by addition of mounting medium andiering with cover slip.The presence of
green cytoplasmic fluorescence in the cells inéidapositive sera. The fluorescence was
detected with the fluorescence microscope by usimgescein isothiocyanate (FITC) filter. The
procedure for detection of IgM anti-hMPV antibodiess done in the same manner as for
detection of IgG anti-hMPV antibodies. The positlg® anti-hMPV antibodies were shown as
green cytoplasmic fluorescence similar to the gmoading IgG anti-hMPV antibodies slides.
The Statistical Package for Social SciergleSS, Chicago, Il, USA), version 16 was used
for data entry and analysis. Chi-square tes) @nd Fisher's exact test were used to test the
association between categorical variables. P valug 0.05 was considered as statistically

significant.

Results

Indirect immunofluorescence assay was performatketect IgM anti-hMPV antibodies, the
IIFA was an achievable technique (Figures andB).

Seroprevalence of IgM anti-hMPV antibodiesoa children revealed that positivity was

found in thirty six (12%) out of the three hundrbdspitalized children and the results in



different age groups showed that positive sera viaened in eleven (31%) in age group <1 year
old, 9 (25%) in age group 1 to < 2 years old, 241t age group 2 to < 3 years old, 6 (17%) in
age group 3 to < 4 years old, and 3 (8%) in agaimrd to < 5 years old. The highest

seroprevalence is found in the age group 1 to ga2syold, while the lowest in the age group 4 to
< 5 years old. The results were statistically ngnisicant (P <0. 0.2760) (Figure 2).

Out of the 36 IgM anti-hMPV seropositive ldhén, 24 (67%) were males and 12 (33%)
were females, the male to female ratio was 2:1jemur the 264 seronegative children, 166
(63%) were males and 98 (37%) were females; therdifices in gender between the two groups
were not statistically significant (p = 0.7156).

Children with positive IgM anti-hMPV antibied were considered as recent infection with
the virus. The IgM anti-hMPV seropositive childremere suffering from pneumonia,
bronchiolitis, or other respiratory tract infecteoim frequencies of sixteen (44%), 10 (28%), and
10 (28%), while the remaining two hundred and sitdyr IgM anti — hMPV seronegative
children showed the corresponding clinical man#gshs in frequencies of sixty three (24%),
sixty nine (26%), and one hundred and thirty two%® respectively. These results among the
IgM anti-hMPV seropositive and the seronegativaugsowere statistically significant (P value <
0.05) (Table 1).






C

Figure (1):A. Positive IIFA for the detection of IgM anti-hMPWibodies in the sera of patients
with respiratory tract infections. The cells showtoplasmic fluorescence after staining with
FITC. B. Negative IIFA for the detection of IgM anti-hMPahtibodies (or for the detection of
IgG anti-hMPV antibodies) in the sera of patienithwespiratory tract infection<. Positive

IIFA for the detection of IgG anti-hMPYV antibodigsthe serum of patient with respiratory tract

infection. The cells show cytoplasmic fluoresceatter staining with FITC.
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Figure (2): Seroprevalence of IgM anti-hMPV antles among children enrolled in the study.

Table (1): The frequencies and percentages of regspy infections among seropositive and

seronegative IgM anti-hMPV antibodies in patienteodled in the study.

Frequency (Per centage)
Other acuterespirator
Pneumonia Bronchiolitis ) 'esp Y
infections
Seropositive IgM Anti-hM PV
) 16 (44%) 10 (28%) 10 (28%)
Children
Seronegative IgM Anti-hM PV
) 63 (24%) 69 (26%) 132 (50%)
children

IIFA was also used to detect IgG anti-hMR¥ilzodies in the sera of patients enrolled in the
study (Figure XC). The results showed that two hundred twenty (R&%6) out of three hundred

hospitalized children in the study were positive.



Positive IgG anti-hMPV antibodies wereridun forty six (64.7%) patients in age group <
1 year old, forty nine (68%) patients in age grdui < 2 years old, forty seven (77%) patients
in age group 2 to < 3 years old, forty (83.3%) eyails in age group 3 to < 4 years old, forty three
(89.6%) patients in age group 4 to < 5 years olduife 3). The results of IgG anti-hMPV
antibodies among different age groups were stedidfi significant (P < 0.05). The results
clarified the presence of gradual increase in #regntage of positive IgG anti-hMPV antibodies

in children enrolled in the study (Figure 4).
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Figure (3): The Percentages of positive and negdf@ anti-nMPV antibodies among children
in the study.
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Figure (4): Percentage of positive IgG anti-hMPMilaodies among patients enrolled in the

study.

Sixteen children out of thirty six IgM sergitive showed IgG seropositivity, while the

remaining twenty IgM seropositive children were Ig&onegative (table 2).

Table (2): Seropositivity of IgM and IgG anti-hMRantibodies in patients enrolled in the study.

The results of this study showed that the peakMPY infections is during February,

while the lowest frequency of infections was preserduly and Augest, (figure 5).

Antibodies Frequency (%)
Only IgM 20 7
Only IgG 209 70

IgM and IgG 16 5

Total IgM 36 12
Total 1gG 225 75
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Figure (5): Seasonal distributions of hMPV infenBoamong hospitalized children in the study

group.

Discussion

We applied IIFA to detect anti-hMPV antibodies Ire tsera of hospitalized children with
acute respiratory tract infections (ARTIs). Othesearchers mostly used home — made IIFA and
ELISA techniques for detection of serum antibodipecific to hMPV [7-10]. They performed
these techniques using home — made IIFA slidesooren— made ELISA microplates, both of
which were difficult to be done locally due to tleck of the materials and equipments for
preparing antigens of hMPV.

The current study showed that 12% of hasipéd children of less than five years of age
showed serological evidence of recent infectionshvwiMPV. The high positive was an
indication that hMPV was important pathogen cirtag in children with ARTIs in Suleimani
city; this result was higher than that reporte@wlisere [11,12].

The highest seroprevalence was found ingagep 1 to < 2 years old, while the lowest in
age group 4 to <5 years old. These findings migthct the weaning in maternal antibodies and
increase in susceptibility to infection in age grbuo < 2 years old, while reinfection is less

frequently associated with hospital admission.



Pneumonia was the most encountered hMPV tinfeamong IgM-positive children though
bronchiolitis and other less severe ARTIs were atgmorted. These results reflected the wide
range of respiratory diseases related to hMPV ancbiidren [5].

The present study also showed that 75% ofchildren were positive for anti-hMPV
antibodies; this finding indicated that hMPV wascmmon respiratory pathogen in children [1,
13-186].

Some variations in seroprevalence of hMP¥¢hitdren less than 5 years of age may be due
to different geographic areas, different viral stsa or differences in viral exposure. In the first
study of hMPV in Netherland almost all children ekpnced hMPV infections by the age of
five years [1].

The results revealed steady increase inpsevalence of IgG positive children with
increasing age. This reflected the ubiquitous matir hMPV in community [6]. Results in
children under 1 year of age had IgG seroprevalen@?.5% may be due to the presence of
maternal antibodies, while the presence of the saméodies in 1 to <2 years of age
represented early hMPV infections.

The results showed that nearly half of IgMsipee children were also IgG positive. This
finding might indicate re-infections with the hMPWhile the remaining IgM positive and IgG
negative might represent primary infection with hJPowever, there was no indication about
the timing of 1gG titer elevation after the primanfection [5].

In the current study, we showed that IIFA veaaseful and rapid test for the diagnosis of
hMPV infections. However, the development of ragists for diagnosis of hMPV infections that
are easier to be performed in clinical laboratoegtisgs is necessary for the appropriate
management of patients.

The autumn — winter was the most common periodH@IPV infections in the current study,
while summer was the least season of HMPV infesti@ther studies reported variable seasonal
predominance. In a study done in China, springtivasnain season [14], in Jordan the peak was
reported in March [17], whereas in India hMPV infen rate peaked in spring-summer period
of 2008-2009 and 2009-2010, while hMPV circulategldominantly during winter-spring period
of 2010-2011 [18],

Conclusion



It is the first record of hMPV seroprevalenpelrag. IIFA is an applicable technique for
detection IgM and IgG anti-hMPV antibodies. ARTIsat are caused by hMPV include
pneumonia, bronchiolitis, and other less severgin@®ry infections. hMPV is an important
respiratory pathogen among hospitalized childreth vARTIs, and more than two thirds of

children experienced hMPV infections by the agéve years.
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