L. D. Rogo et al.

International Journal of Biomedical and Health Sciences 0794-4748/2011 $5.00 + 0.00
Vol. 7, No. 3, September 30, 2011 © 2011 African Studies on Population and Health
Printed in Nigeria http://www.asopah.org

IJBHS 2011013/7305

Ser oprevalence of human Parainfluenza virustype 3
infection among children 1-5yearsin Zaria, Kaduna
State, Nigeria

L. D. Rogd*, A. A. Ahmad', H. W. Idri€, A. M. Aliyu®, J. Saléand A. Muhammat

!Department of Microbiology, Faculty of Science, Ao Bello University, Zaria, Nigeria
2Department of Pediatrics, Faculty of Medicine, Altm&ello University Teaching Hospital, Zaria, Niger
®Department of Applied Sciences, College of Scighdechnology, P.M.B.2021 Kaduna, Polytechnic, Kaglun

Nigeria
4College of Agriculture and Animal Science, Ahmadell8 University, Mando Road, Kaduna,Nigeria

(Received January 24, 2011; Accepted March 3, 2011)

ABSTRACT: HumanParainfuenza virus type 3 (HPIV-3), the causative agent of upper and lovespiratory tract
infection can cause severe lower respiratory tradection in immunocompetent individuals as well as
immunocompromised patients. The aim of this studs wo assess the seroprevalence of HPIV-3 IgG atilin
children 1-5 years in Zaria. Blood samples wereaiolgd from 379 children whose parents consenteé. Séra
obtained were analyzed using HPIV-3 IgG SERION ElLi8assic GmbH Germany to determine the HPIV-3 IgG
level. Information about the children’s demograpfeictors and other variables were obtained fronir tteregivers
using a designed questionnaire. Of the 379 serumplea analyzed 323 were positive giving overalbpegvalence for
HPIV-3 as 85.2%. Prevalence of HPIV-3 antibodies W8&.0% in males and 42.2% in females. Seropdsitivas
found to increase with age, cough and parental Brgbkoxin (P< 0.05). On the other hand there isassociation
between the HPIV-3 infection with catarrh/runningse and sickle cell disease. Children aged lyeduthe lowest
prevalence of 7.4%, while those aged between la?sybad the highest prevalence of 26.1%. In viewhefhigh
prevalence rate of HPIV-3 infection in this studty,s suggested that further epidemiological stadsaould be
conducted to establish the exact role of HPIV-Begpiratory tract infections among children in Nige
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Introduction

Parainfluenza viruses (PIVs) are responsibte30-40% of all acute respiratory tract infectom
infants and children worldwide (1). These conditiomclude common cold, croup, bronchitis, and
pneumonia. It contributes to community acquiregirasgory tract infections of variable severity iduits
(1,2,3).
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Parainfluenza viruses are pleomorphic virughsese envelope is derived from the host cell thesg |
infected (4, 5, 6). These viruses are 150-300niameter and posses a single-stranded, non-segiente
negative-sense RNA genome with nucleoproteins PlLarahd a lipid bilayer covered with glycoprotein
spikes which surround a helical nucleocapsid theasares 12-17nm in diameter (7). These glycopmtein
are hemagglutinin—neuraminidase (HN) and fusionpi@®}eins, which play a role in the pathogenesis of
the disease (8). The viruses are included in tHerddononegavirales, the familyParamyxoviridae and the
subfamily Paramyxovirinae. They belong to 2 different genera: HPIV-1 and WBI belong to the
Respirovirus genus, and HPIV-2 and HPIV-4a andelbrg to the Rubulavirus genus (6, 8).

Human Parainfleunza virus serotype 3 (HPIV4i8)a member of thd&Respirovirus genus, of the
Paramyxoviridae family. The virus is one of the most virulent argothe group, frequently causing
bronchiolitis and pneumonia during the first montsslife (9). It is a common community—acquired
respiratory pathogen without ethnic, socioeconomg@nder, age or geographic boundaries (10). Inhis a
airborne pathogen that infects human lung epithekdls from the apical (laminal) plasma membrane
domain (3, 11, 12). Viral transmission could alsowr via direct inoculation of contagious secretifmom
the hands or via large particle aerosols into fesend nose (13). Prolonged survival of HPIV-3kim,
cloth and other objects emphasizes the importahéantes in nosocomial spread. The main patholalgic
features include airway inflammation, necrosis alalighing of respiratory epithelium, edema, exeessi
mucus production, and interstitial infiltration tife lungs. These inflammatory features cause svgetf
the vocal cords, larynx, trachea, airway inflow autbsequent stridor, which is characteristic otipr@l0).
The predisposing factors found to predispose iddiais to these infections, including malnutrition,
overcrowding, vitamin A deficiency, lack of bre&seding, and environmental smoke or toxins (13).

HumanParainfluenzavirus type 3 has worldwide distribution. Mortaligssociated with HPIV-3 is
unusual in developed countries and occurs almoslusixely in young infants, people who are
immunocompromised and the elderly. In developingntdes however, children in the preschool age were
found to be more at risk for HPIV-3 associated d€&0). The present study was therefore conducttéd w
the aim of determining the seroprevalence of Huiarainfluenzavirus type 3 1gG antibody in children
12-60 months attending the out patients clinichefABUTH Zaria, Kaduna State.

Materials and M ethods
Study Area

The study area covers Zaria metropolis cosiymi Zaria and Sabon Gari Local Governments areas
located 84km from the Kaduna State capital. Zhdeal Government has a population of about 369,800
inhabitants (14). It is located on longitude artitude 9" It is an urban set up bounded on the east by Soba
Local Government, on the west by Giwa Local Governtn on the north by Sabon Gari Local
Government, and on the south by Igabi Local Govemn

Sabon Gari Local Government is an urban petvith a population of 350,000 inhabitants (14)islt
along longitude 8and ¢ latitude 18 and 1% It is bounded by Soba Local Government on the &isia
Local Government on the west, Makarfi Local Goveenimon the north, and Zaria Local Government on
the south.

Sample Collection and Processing

Hospitals were visited after obtaining etheggproval from ABUTH. Children 1-5 years of agereell
included in the study. The samples were collectdyg fsom children whose parent/guardian gave atemit
informed consent. A dry sterile plastic syringe (Pmith 23SWG (standard wire gauges) needle atthche
to was used for blood sample collection. Blood waltected by applying soft tubing tourniquet to Hren
of the patient to enable the veins seen and fék. @unctured site was cleaned using methylated apil
allowed to air dried. The needle was inserted ® ghlected straight vein with the bevel of the teed
directed upward in the line of the vein. Steadhg plunger of the syringe was withdrawn until 2rfil o
blood was obtained. The tourniquet was releasedtlamdeedle was removed from the punctured vein.
Pressure was applied to the punctured site to sdmmeostasis. The needle was removed from thegsyri
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and the blood was transferred to a clean driech@pecimen bottle and labeled. The used syringds an
needles were disposed appropriately.

The blood samples were centrifuged at 1506lution per minute for five minutes (1500 rpm/rfor
5min) and the sera collected into a clean and dmjnpspecimen bottles using clean and dry Pasteur
pipettes and stored at 220until needed for analysis (15). All tests wereriea out in the Department of
Microbiology, Ahmadu Bello University Zaria. Usirignzyme Linked Immunosorbent Assay (HPIV-3 IgG
SERION ELISA classic, INSTITUT VIRION/SERION, GmbH Germany), samples reseassayed for
specific IgG antibody against the HPIV-3. Manufaets instructions were duly followed. The optical
density (OD) values were read at 405nm, using SiDiragnostic EIA Multi well Reader 1.

Procedure

The procedure according to manufacturer'sriicsion were used to carry out the assay. Sufficie
amount of microtitre wells for the standards, colstrsamples as well as substrate blank were prdpar
duplicate. About 10ul each of diluted samples agaby-to-use standards and controls respectivelg wer
pipetted into the wells. The first well was left gty as blank, mixed by gentle shaking and incub#&bed
one hour at 37°C. The wells were emptied afterbaton and washing solution was added into theswell
This procedure was repeated three times. The Veft of the washing solution was afterwards remdwed
gentle tapping of the microtitre plate on a cleasue paper. Approximately 100ul each of readyse-u
conjugate reagent was added into the wells. Thstgatb blank was left empty. The plate was incubate
37°C for 30 minutes, the same procedure for washiag followed, and 100ul each of the ready-to-use
substrate was pipetted into the wells. This timedhbstrate was pipetted into the blank, incubat&¥°C
for 30 minutes. 100l of stop solution was finglipetted into the wells to terminate the substragetion.
The plate was thoroughly mixed and the bottom wiplkd reading of the absorption at 405nm was made
using ELISA reader machine (SIGMA DIAGNOSTIC).

Results

Of the 379 samples tested for HPIV-3 IgGlaodly, 323 were positive giving an overall seroplenee
of 85.2% (Table 1). It also shows the seroprevaent HPIV-3 1gG antibody among the studied
population with respect to age. Of the total sampksted, 56 (14.8%) were aged 0-12 months, 117
(30.9%) were aged 13-24 months, 78 (20.6%) weral &536 months, 54 (14.2%) were aged 37-48
months and 74 (19.5%) were aged 49-60 months. s€hgprevalence was highest (26.1%) in age group
13-24 months and lowest in age group 0-12 montE4Y. The result shows increased seropositivity wit
age. X2=71.69, P <0.05.

Fifty six (14.78%) of the children had naetgable HPIV-3 1gG antibodies with a titer lesant65
IU/ml  while 67 (17.78%) had a maximum antibodiesel of 866-10651U/ml, a level of 666-865 was
found in 26 (6.86%), 466-665 IU/ml level was found38 (10.03%), level of 266-465 1U/ml was found in
50 (13.19%) and a relatively low level of HPIV-3tilwdies was found in 142 (37.47%) with a titer66f
2651U/ml as shown in (Table 2). The protectioreragainst HPIV-3 seems to be lower in children dges
year or less.
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Table 1: Distribution of HPIV-3 Antibody by Age

Age Number of Number of % Seropositive in % seropositive for
(months)  Children Tested  Seropositive Each Age Group Overall Total
0-12 56 28 50.5 7.4
13-24 117 99 84.6 26.1
25-34 78 75 96.2 19.8
35-46 54 50 92.6 13.2
47-60 74 71 95.9 18.7
Total 379 323 85.2
X2=71.69, P value =0.000 at 95% ClI
Table 2: Profiles of HPIV-3 Antibody Titers According to Age.
Age (months) No. of subjects Titres (IU/ml)
<65 66-265 266-456 466-665 666-865 866-1065
0-12 56 28 20 1 0 1 6
13-24 117 18 45 20 10 6 18
25-36 78 3 28 13 11 5 18
37-48 54 4 21 3 6 7 13
49 - 60 74 3 28 13 11 7 12
Total 379 56 142 50 38 26 67

Keys: IU = International Unit, <65 IU/ml IgG Antitldy = Negative;>65 1U/ml IgGAntibody =Positive

Among the 379 children tested, 190 (50.1%)enraales and 189 (49.9%) were females. Seropowitivit
was observed in 163 (43.0%) males and 160 (42.Z%)ecfemales (Table 3). This shows that there was
slight male predominance over females, which was statistically significant, (P value= 0.343).

X?2=0.00.

Of the total 379 children tested, 268 (70).T#d symptoms of catarrh/running nose while 1B013%)
had no such symptoms. Seropositivity was obserme22P (60.4%) of those with catarrh/running nose
while 94 (24.8%) of those without these symptomsenseropositive (Table 4). This is however not

statistically significant (X2 = 0.097, P value 484).

Table 3: Distribution of HPIV-3 Antibody by Sex

Sex Number of children tested Number seropositive % seropositive
Male 190 163 43.0
Female 189 160 42.2
Total 379 323 85.2

X2=0.09, P value= 0.343
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Table 4: Distribution of HPIV-3 Antibody by Symptoms of Catarrh/Running Nose

Catarrh/R. Nose No. tested Seropositive % seropositivity
Presence 268 229 60.4
Absence 111 94 24.8
Total 379 323 85.2

X%=0.036, P value =0.481

Out of 379 children tested 266 (70.2%) wergidg symptoms of cough while 113 (29.8%) were
without symptom of cough. Seropositivity was obsern 219 (57.8%) of those with symptom of cough
and 104 (27.4%) of those without symptom of couglable 5). This was found to be statistically

significant with a P value0.009

Table 6 shows the seroprevalence of HPIV-@ &mtibody among sickle cell children tested in the
study. Of the total number of 379 children tes&@.37%) were with sickle cell disease and 3706%)
were those that have no sickle cell disease. S€vemf those with sickle cell disease (1.85%) were

observed seropositive. Although this was not stesilly significant with P value =0.394.2%¢0.406.

Table5: Distribution of HPI'V-3 Antibody by Symptom of Cough

Cough No. tested Seropositive % seropositive
Presence 266 219 57.8
Absence 113 104 27.4
Total 379 323 85.2

X?=5.931 P value =0.009

Table6: Distribution of HPIV-3 Antibody by Sickle Cell Disease

Sicklecell No. tested NoSeropositive % Seropositive
Presence 9 7 1.85
Absence 370 316 83.4
Total 379 323 85.2

X%=0.406 P value =0.394
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Of the total 379 children tested in the gtdé (12.1%) were those with history of parentabking
and 333 (87.9%) were those without parental smok&egopositively was observed in 45, (11.9%) oféhe
with parental smoking and 278 (73.4%) in those athparental smoking (Table 7). It was found to be
statistically significant with P value &004. ¥ =6.602.

Table 7: Distribution of HPI'V-3 Antibody According to History of Parental Smoking

Parentabmoking No. tested Seropositive % seropositive
Presence 46 45 119
Absence 333 278 73.4
Total 379 323 85.2

X?=6.602 P value =0.004

Discussion

HumanParainfluenza virus type 3 is a medically important respiratory patogvith no predilection
for any race and second only to Respiratory syatytirus as a major cause of lower respiratoryttrac
illness in infants and young children (16). Theg aesponsible for 30 - 40% of all acute respiratoagt
infections in infants and children worldwide (1)ltiWough re infection in healthy older children aadults
are typically less severe, serious lower respiyati@ct illness caused by HPIV-3 has been repatadng
immunocompromised individuals (17).

The present study found 323 (85.2%) of tHgexis to be seropositive for HPIV-3 IgG antibodi€kis
is slightly above the finding of Mariana et (18) who demonstrated 83.76% prevalence in Beaili
children. This is not supprising because the twmliss were carried out around the same seasory (rain
season). It may also be attributable to the confph@rdaving standard of the two study areas. It casts
with the finding of Palerret al (19) who reported (18.6%) prevalence in Cubandcbil even though the
study was conducted around the same season oé#ineThe possible reason may be the differencteein
living condition between Cuba and the present stargya. The presence study showed that a significant
number of children remain unprotected against HB IM-Zaria.

The study also revealed an increase in seitiyty with age. This finding conforms to thosé o
Laurichesseet al (20), Hohenthalet al (21) and Ardenet al (22) who demonstrated that HPIV-3
seropositivity increase with age. This shows thaldeen of older ages developed higher antibodned t
protect them from severe form of subsequent indactvith HPIV-3 which could be due to booster effect
on the immunity of older children resulting frontoerent infection.

In assessing the sex distribution of HPIVRB@odies, seropositivity was observed to be slghigher
in males (43.0%) than in females (42.2%). This agoees with the finding of Spring (23) althougle th
result was not statistically significant (P> 0.09his could be due to the fact that HPIV-3 has no
predilection for sex.

In assessing the symptom of catarrh/runnimgerdistribution of HPIV-3 antibodies, seropostiivivas
observed to be higher (60.4%) in those with thegpms which agrees with the work of Mariagtaal
(18) which may due to the present of active infattialthough the result was not statistically digant (P
> 0.05).

This study also showed that seropositivithigher in those children with symptom of cough.858%)
than in those without the symptom (27.4%), whiclsvi@und to be statistically significant (P< 0.05his
conforms to the work of Subhash and Thomas, (24)R00ho also showed statistical significant
association between IgG seropositivity of HPIV-3 anespiratory tract infection symptom of cough. It
could be due to an immune response by the hostefar ¢the airways blockages cause by caused by
inflammatory reaction due to the HPIV-3 infection.
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It was observed from this study that out d8720 of the patients with sickle cell, 1.85% were
seropositive subjects but this was not statisticsifjnificant (P > 0.05). This is in contrast witte work of
Welliver et al (3) who reported association of HPIV-3 infectiamdasickle cell disease. However the lack
of statistical significance could be due to factttthe number of sickle cell children in the styaypulation
is very small.

In this study, it was observed that childwdrose parents smoke have increased seropositivityP /-

3 infection (P < 0.05) which conforms with the warkLauraet al (13) who reported environmental smoke
or toxin to be one of the predisposing factors RIVA3 infection. It may be as a result of the apibf the
smoke/toxin to erode the mucosa surface epithetigiging easy assess to the cell.

The profile of HPIV-3 antibody titers indieathat only 67 (17.78%) showed very high titersgiag
between 866 — 1065 IU/MI. It is clear that any d&ble HPIV-3 IgG antibody is an indication of
immunity. This high 1gG level may be due to the &i®o effect as a result of continuous re-infectigth
the HPIV-3. Some children with low protective HPB/such as those with titer less than 65 1U/MI which
form (14.78%) of the studied population may stamal risk of severe HPIV-3 infectiorligher number of
children from the population with IgG antibody tiéebetween 866 — 1065 IU/MI was observed in age
groups 1 — 2 and 2 — 3 respectively, which suggestious exposure of the individuals to HPIV-3
infection or acute infection.

Conclusion and Recommendations

The present study has revealed the importafdéPIV-3 as an etiologic agent of Respiratoryctra
infection in Zaria children. The study emphasizes need to rapidly diagnose viral respiratory ititets
for clinical management of infected children. Is@lprovide epidemiological data that may be useful
control effort and vaccine trials, mostly in devadlyy countries where less information regarding
respiratory virus is available.

In view of the high prevalence rate of HPI\&8ropositivity, it is recommended that attentiboidd
be given to this virus for proper management ofemés with respiratory tract infection especialty i
children with symptoms of cough, within the agele? years and children who have history of exposare
environmental smoke/toxin from the parent.
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