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Abstract

This study aimed to determine the incidence of human respiratory syncytial virus (hRSV)
and metapneumovirus (hMPV) occurrence in asthmatic patients in Wasit province. Blood
samples were collected for measure the total and differential white blood cells count
(WBCs). Correlation results of total and differential WBCs count for neutrophils,
lymphocytes, eosinophils and basophils count among studied groups were significant (P
<0.001). Enzyme linked immunosorbent assay (ELISA) technique has been applied for
detection of total-IgE antibodies. Results revealed that the highest total-IgE antibodies
titer in sera were significantly difference (p < 0.01). A total of 80 nasopharyngeal swabs
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were immediately dipped in transport media and stored until using for the detection of
suspected hRSV and hMPV patients group by direct fluorescent assay the results
appeared 13 (16.25 %) and 11 (13.75 %) samples were given positive results for hRSV
and hMPV, respectively. Results of hRSV in asthmatic patients were subjected to real
time — polymerase chain reaction (RT-PCR) appeared 15 samples out of 80 samples
(18.75 %) were gave positive result for this test.

Introduction

Asthma exacerbation have been shown
to be a major cause of morbidity and
mortality and up to 80% of the
exacerbations are linked to viral
infections (1). Asthma is characterized
by acute episodes of airway
obstruction precipitated by respiratory
infection and the release of IgE
depended mediators, airway
inflammation  resulting from an
inappropriate  response to  either
infectious or allergic antigens is a
finding common to the different
manifestations of asthma. Evidence for
the importance of viral respiratory
infections in the development of
asthma comes from studies indicating
that sever paramyxoviral infections
early in life impart a markedly
increased risk for asthma later in
childhood (2).

Asthmatics with viral infection but no
sensitization show lower rates of
hospital admission (3). This effect is
due to synergism between allergens

and viruses. When RSV infects
bronchial cells, the bronchial cells
produce various cytokines and

chemokines. These responses cause
hyperresponsiveness in bronchial cells.
In other words, RSV infection might
create a preparatory step as the first
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step in the development of asthma (4).
RSV is a paramyxovirus that infects
nearly all children by the age of 2
years (5). Although most of these
infections have no known sequelae,
infants requiring hospitalization for
severe RSV infection in the first 6
months of life have a nearly 8-fold
increase risk of developing asthma (6).
Respiratory viruses are detected in the
majority of asthma exacerbations in
both children 80 — 85% and adults 75 —
80% (7). Co-infection with other virus
such as metapneumovirus may be
important (8).

hMPV a respiratory virus was first
identified in Netherland, and soon after
it was recognized as a new member of
Metapneumovirus genus based on
virological data, nucleotide sequence
homology and gene constellation (9).
hMPV infection results in a large

number of hospitalization  with
substantial morbidity, resource
utilization, and coast (10).

The wvirus had been overlooked

previously because the growth of
clinical isolates In vitro is slow, has a
delayed cytopathic effect and requires
added trypsin (11). The viral genome
of hMPV is similar to that of
respiratory syncytial virus (12). and
children who are infected with hMPV
have clinical features similar to those
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infections caused by RSV ranging
from acute upper respiratory tract
infections to sever acute lower
respiratory  tract infections like
bronchiolitis and pneumonia (13).

The aim of this study is to determine
the incidence of human Respiratory
syncytial virus and human
Metapneumovirus  diagnostic  from
nasopharyngeal in asthmatic patients in
the Wasit Province, Iraq.

Materials and methods

Study Subjects

This study included two groups of
subjects:

A- A total of 80 specimens were
collected from patients suffering from
exacerbation asthma who  were
admitted to Al-Karrama'a Teaching
Hospital and Al-Zahra'a Teaching
Hospital in Wasit Province / Iraq
during the period from January 2013 to
May 2013. The patients’ age were
ranged from 1 — 15 years. Two
specimens were taken from each
patient, as following nasopharyngeal
swab and 3 — 5 ml of freshly drawn
venous blood.

Nasopharyngeal swabs were taking by
inserting a dry calcium alginate,
aluminum-shafted swab into the
nasopharyngeal area. The swab was
allowed to remain in the area for 10 —
30 seconds, then rotated and
withdrawn. One swab from each
patient was placed in 3 ml transport
medium, vircell, and the second swab
put in 2 ml transport medium, vircell,
then together put in an ice bag until be
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taken to the laboratory for real time
PCR and fluorescent assay
respectively, then they were stored at -
80 "C for other time.

Venous blood sample 3 ml, was drown
from each patients. Blood samples
were divided into 2 tubes; the first,
EDTA tube with 1 ml were used for
measuring total and differential white
blood cells, the second, gel tube with 2
ml which was left to clot and separated
the serum by centrifugation at 3000
r.p.m. (14) for 10 minutes, after that,
sera samples were carefully transferred
to eppendorff tubes and store at —20'C
until use.

B- Twenty specimens (nasopharyngeal
swabs and blood) were collected from
apparently healthy control group, who
had no history of asthma.

e Statistical Analysis

All results were analyzed by statistical
tests. Normally, distributed data were
expressed as mean *= SD. Difference
between the groups examined using the t-
test and a p-value of <0.05 was taken as
statistically significant.

Results and discussion

Distribution of asthma according to
Age and Gender

The demographical distribution of the
studied groups according to the age
(Table 1). The results clarified that the
age was ranged between < 1 — 15 years
and the mean + SE for asthmatic
patients was 4.768 £ 3.180.
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Table (1): Distribution of patients according to the age.

Age (year) Patients group No. (%) Control group No. (%)
14 (70%)

62 (77.

50)

13 (16.25%) 4 (20%)
5 (6.25%) 2 (10%)
s I |

There were differences between the
numbers of patients in varying year's
months showed that highest frequency
were during February and January 21
and 19 out of 80 patients 26.25 and
23.75 %, respectively (Table 2). May
month had less number, this because of
increase in  the prevalence of
respiratory disorder that induce asthma
exacerbation in winter months than in

other months or season like July (15).
The result was matched with recorded
by in Iragq, (16) who mentioned that
ratio was higher in January and
February in Iraq and in USA (17) who
mentioned at winter, the virus peak had
an increased risk of bronchiolitis in
infancy and of asthma during
childhood.

Table (2): Monthly distribution of asthma cases and control group

Patients group No. (%) | Control group No. (%)

January

March
April
May

Analysis of white blood cells total
and differentials rate

The mean level of white blood cell
count was 10.659 *+ 2.339 and 6.915 +
0.831 in asthmatic patients and control
groups respectively (Table 3). This
study showed that there was a
significant difference in the total
WBCs among different study groups
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11 (13.75 %) 4 (20%)

using t-test (P<0.001). The present
results were almost similar to those
obtained by Darwesh, (18) and Bicer et
al., (19).While there was a significant
by using t-test (P<0.001) correlation in
neutrophils, lymphocytes, eosinophils
and basophils counts among different
studied groups. The role of viral
infection in  developing  acute
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exacerbation of asthma is continuing to
be defined. Subjects with asthma group
had significantly increased. The
present results were almost similar to
those obtained by Darwesh, (18) and
Al-Watify and Al-Joubori, (20).The

increase lymphocytes in peripheral
blood of patients refer to the role of
these cells in viral and allergic

infection. It is well documented that
lymphocytes are important part in the
defense against viral infection. This
had been documented by many

researchers like Itazawa et al. (21).
Eosinophils and Basophils play a
major role in allergic reactions. It
contains a high affinity receptor,
FceR1 and are capable of an immediate
response to allergen (22). Caughey et
al. said that the basophils increase in
asthma patients (23). Monocytes there
were a non - significant correlation
between asthmatic patients and control
groups. The present results were
almost similar to those obtained by
Alaa and Thanaa, (24).

Table (3): The total and differential white blood cells count of asthmatic patients

and control group
Parameter mean + SD
WABCs x 10° cell/mm?

NEU x 10° cell/mm?®
LYM x 10° cell/mm?
MONO x 10° cell/mm?
EOS x 10%cell/mm?®
BAS x 10° cell/mm?®

Analysis of total IgE

The IgE concentration are significantly
(P<0.001) in asthmatic patients group
have an expected IgE concentration
32.113 + 6.676, 46.733 + 19.474 and
90.484 + 22.162 compared with
control group 8.724 + 9.957, 15.847 +
8.423 and 14.472 £ 5.570 respectively,
the distribution of IgE concentration
was according to the age group (Table
4).These results are agreed with the
study of Tavakkol et al., who found a
high significant differences in

5.985+1.277 A
3.064 + 0.556 A
0511+ 0432 A
1.008 + 0.381 A
0.222+0.163 A
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patients group Control group

10.659 + 2.339 A

6.915+0.831 B
4431+0.735B
1.877+0.213 B

0.46+0.169 A
0.102 £ 0.094 B
0.044+£0.013B

* The same letter in one row means that there is no significant difference between these value

concentrations of IgE in patients
compared with healthy individuals
(25). Satwani et al., (26) showed
eosinophilia along with raised serum
IgE level which consider a significant
allergic marker. Several studies have
reports of elevated of total serum IgE
in asthmatic patients (18, 27 and 28).
Therefore, it is in accordence with the
well known fact that IgE plays a
central role in the pathophysiology of
allergic disorder such as asthma.



Wasit Journal for Science & Medicine 2016: 8(4): (52- 65)

Table (4): Concentration of IgE level for asthmatic patients and controls.

<1-2

Control 14472 + 5570 B
* The same letter in one age group means that there is no significant difference between these value

Detection of human respiratory A total of 80 nasopharyngeal swabs of

syncytial virus and suspected hRSV and hMPV patients
. . d in direct fluorescent
Metapneumovirus by  direct group Were use
fl P y test, 13 (16.25 %) and 11 (13.75 %)
uorescent test samples appeared positive results for
Virus identified by  specific, hRSV and hMPV respectively, on the

fluorescent monoclonal antibodies in
respiratory specimens, this was along
with a diagnostic procedure that used

other hand three positive cases were
infected with hRSV and hMPV (Table
5).

in clinical virology laboratories (29).

Table (5)' Diagnosis of hRSV and hMPV by direct fluorescent assay.

HRSV HMPV HRSV &

Group Number posmve Negatlve posmve Negatlve HMPV from
of cases cases cases cases cases

positive cases

Asthmatlc 3
patients (16.25%) (83.75%) (13.75%) (86.25%)
Control 20 0 20 0 20

(0%) (100%) (0%) (100%)

The results appeared under fluorescent
microscope by examining different
fields of each slid at a magnification of
200X interpretation of hRSV and
hMPV for this test. hRSV according to
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D® FastPoint L-DFA RSV/MPV
infected cells observed the golden—
yellow fluorescence (R-phycoerythin
(PE)) dye is cytoplasmic. While hMPV
infected cells observed the apple—green
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fluorescence (fluorescein
isothiocyanate  (FITC)) dye is
cytoplasmic (Figure 1 and 2). Mix
infected by RSV/MPV infected cells
observed two dyes (Figure 3) and
negative samples, cells did not observe
two dye (Figure 4).

This study is the first report that

describe hMPV in Wasit province,
Irag. The results of hMPV have
agreement with a study carried out in
Hilla, that refered to the rate infection
13.3% (30). Also Esper et al., (31)
pointed the hMPV infection about
8.1%. The results agreed with Aziz et
al., (32), who found 23% hospitalized
children suffered from Bronchiolitis in
Suleimania city. In the present study,
the hRSV result refers to the highest
infection rate among patients who have
asthma from hMPV. This is according
to the relationship between hRSV
infection and formation of
exacerbation asthma which induced by
the virus (33). The present results were
almost similar to those obtained by Al-
Marzoqgi et al., (34) who mentioned
that ratio was 19% . The prevalence of
RSV in this study is relative low

? Non-infected cells

L4

“ Infected cells

compared with data reported in
Baghdad by Odisho et al. (35), who
reported that the percentage is reached
to 79% among the children who have
respiratory tract infection. In Kuwait,
Khadadah et al. (36) reports that the
percentage of infection is 36.8% in
hospitalized children who have
respiratory tract infection. On the
other hand, the studies indicate that
hMPV may cause upper or lower
respiratory tract illness in patients
between age 2 months and 87 years, it
may co-circulate with RSV, and
HMPV infection may be associated
with asthma exacerbation (37).

Mixed viral infections hRSV and
hMPV were found in 3 cases from
positive cases of hRSV and hMP.
Since the circulation of hMPV may
overlap with hRSV, simultaneous
infection with both RSV and hMPV
may contribute to sever disease (38).
The co-infection was found by Esaa et
al. (39) ; and Toivonen et al.(40) who
detected the co-infection of hRSV and
hMPV that 11.2% and 2.8%; and 13%
and 5% , respectively.

\ Non-infected cells

Infected cells

Figure (1): hRSV according to D® FastPoint L-DFA RSV/MPV infected cells
observed golden-yellow fluorescence (R-phycoerythin (PE)) dye A. cytoplasmic
positive control and B. positive sample 200X magnification.
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Non-infected cells \

-
a Non-infected cells
Infected cells

Infected cells >
Figure (2): hMPV according to D® FastPoint L-DFA RSV/MPV infected cells

observed apple — green fluorescence (fluorescein isothiocyanate (FITC)) dye A.
cytoplasmic positive control and B. positive sample 200X magnification.

- h Infected cells by MPV

<

- . . \
- s Non-infected cells
Infected cells bv RSV. -

Figure (3): hRSV and hMPV Figure (4): Negative sample appears
according to D® FastPoint L-DFA non infected cells that did not
RSV/MPV infected cells observed observe cytoplasmic fluorescent dyes
cytoplasmic mix dyes is 200X is 200X magnification.

magnification.

Detection of Respiratory syncytial
virus by Real Time — PCR

A total of 80 nasopharyngeal swabs of
suspected human respiratory syncytial

virus infection of asthmatic patients
were tested by real time — polymerase
chain reaction, (RT-PCR), 15 samples
(18.75 %) give positive result (Table
6).

Table (6): Diagnosis of hRSV by Real time PCR

Asthmatic patients 15 (18.75%0) 65 (81.25%)
T TG NECIEC)
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Many respiratory infections caused by
bacteria or viruses that often simillar
clinical features and symptoms which
are difficult to distinguish clinically
(41). Therefore, detection of such
agents require to sensitive and
effective method to give correct
treatment and avoiding an unnecessary
use of antibiotics. RT-PCR has been
shown to be a better test to diagnosis
than conventional assays and real-time
PCR significantly reduces time to give
results and has an advantage than
conventional PCR as detection is dose
in closed system in real time and
minimum risk of contamination (42).

In the present study, a RT-PCR assay
was performed along with Direct
fluorescent assay (DFA). RT-PCR
assay was developed to detect hRSV in
80 patients. Using both RT-PCR and
DFA, overall 19 of 80 (23.75) (Table
7). However, 6 positive cases by RT-
PCR appeared negative by DFA. Most
of patients were having exacerbation
asthma. Only 9 positive cases in RT-
PCR out of 13 positive cases in AFD.
This study provides comparative
sensitivity values of RT-PCR versus
AFD for respiratory syncytial virus
(Table 8).

Table (7): Conformation of hRSV by RT-PCR.

Number of examination cases by DFA RT PCR
Posmve

I

Table (8): Sensitivity and specificity of RT-PCR and DFA in detection of hRSV.

Test

posmve

FA Total

Sensitivity = true positive + (t‘rue positive + fa!se negative) X 100.
The sensitivity of RT-PCR vs DFA is 69.23 %.

Specificity = true negative ~ (true negative + false positive) x 100.
The specificity of RT-PCR vs DFA is 60.33 %.
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The sensitivity of rapid RSV antigen especially among young children have
testing in asthmatic patients have been frequent viral infections during the
as high as 69.23 % that used of RT- respiratory disorder season. Because of
PCR has allowed large epidemiologic the small amount of viral antigen that
studies to well-known pathogens such usually present in nasopharngeal
as RSV (43). If a aspirates collected from RSV-infected,
nonimmunocompromised child have current antigen detection assay may
RSV-positive by RT-PCR, it means have low sufficient sensitivity to detect
that the child is acutely infected with and diagnose RSV (44). The results of
RSV, has been ill recently with RSV, RT-PCR were agreed with Jartti et al.
or they become ill with RSV. Almost (45) and Sung et al. (46) who had
all children have negative results by reported that percentage of infection
RT-PCR after 12 — 21 days; but 18% and 8.4% respectively. Brice et
occasionally a child will remain al., (19) concluded that the RSV
positive for up to 4 weeks. During infection in RT-PCR 32%. The present
these longer periods of shedding that results almost similar to those obtained
detected by RT-PCR, the change by Shameran and Al-Mola, (47); and
increases by another undetected viral Ali et al. (48), in Irag when who found
infection which may be present, the RSV infection of 24% and 20%,

respectively.

L

L i H3, Sample, JOE

L 3, Sample, JOE

— E3, Sample, JOE

oo = . G4, Sample, JOE

LT 1 ] D1, Sample, JOE

7 JEERERER " _u o i BE R AL D G1, Sample, JOE

- — C4, Sample, JOE

— F4, Sample, JOE

A S —— ] E2, Sample, JOE

%% / ;:i/ — F A D3, Sample, JOE

1 D4, Sample, JOE

e
— , Sample,

K/\" FZ / 6 El, Sample, JOE

G3, Sample, JOE
B2, Sample, JOE
H2, Sample, JOE
B5, Positive control, JOE
G2, Sample, JOE
A2, Sample, JOE
A3, Sample, JOE
A
B.

4, Sample, JOE

NN, -
+ WM

B3, Sample, JOE
B4, Sample, JOE
W C1, Sample, JOE

W C2, sample, JOE

%ﬂ){/ [\
——=/ \\\
= 7~
S/
e )
~
<
N/
~ /Al//
EENEENEEEEEENEEEEEEEEEEE

W D2, Sample, JOE
M E4, Sample, JOE
: B F1, Sample, JOE
01234567 8 9101112131415161718 192021 222324 252627 2829303132 3334353637383940 |M F2, Sample, JOE

Cycle M H1, Samele, JOE

1

Figure (5): Real-Time PCR amplification log plot of Human respiratory Syncytial

virus (HRSV) from nasopharyngeal swabs samples. where, the positive control

was appeared at (19.08 CT: Threshold cycle number), Internal positive control

which appeared at (20.84 CT: Threshold cycle number), and the tested samples

was positive reaction at (21.04 to 26.95 CT: Threshold cycle number), whereas,
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the negative control samples were not amplification under Threshold cycle

number.
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