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Abstract

Human rhinoviruses is the major cause of cold illness, also this virus related with
more severe illness like exacerbation of asthma, chronic obstructive pulmonary
disease and the most causative agents of upper respiratory tract complications. The
study aims to evaluate the relation of ICAM-1 levels in HRV infection among
common cold patients. Across sectional study was carried out in Salahaldin
governorate from December, 2017 to March 2018. The number of patients were 70
patients who clinically infected with common cold and were 17-66 years old that
belonged different geographical area of Salahaldin governorate. The control group
were 20 healthy individuals who matching the patients and apparently haven’t any
diseases. Sera from patients and control were obtained for estimation of anti-HRV
IgA and ICAM-1 by ALISA technique. The study showed that 18.05% of patients
enrolled in the study were positive to anti-rhinovirus IgA antibodies while no one of
the control group have positive results, the relation was statistically significant. The
study demonstrated that the highest mean of ICAM-1 level was found in common
cold patients who were positive to rhinovirus IgA by ELISA (786.91 pg/ml)
comparing with patients with negative results and the control group with highly
significant relation of ICAM-1 level with anti-rhinovirus IgA antibodies. No
difference was found in rhinovirus infection in common cold patients regarding sex
when 18.52 % of males and 18.6% of females were positive for anti-rhinovirus IgA
antibodies. The study showed that there was no significant relation of rhinovirus
infection and age of common cold patient enrolled in the study and the high rate of
infections was occurred among the age group 37-46 years and the lowest rate (15%)
was among the age group 17-26 years. It was concluded that there was a significant
relation of ICAM-1 level with HRV infection in common cold patients

Introduction

Human rhinoviruses is the major cause of cold illness, also this virus related
with more severe illness like exacerbation of asthma, chronic obstructive pulmonary
disease (COPD)[1]. Rhinovirus are the most causative agents of upper respiratory
tract complications (Sinusitis and otitis media). Active replication of rhinovirus
occurs in the middle ear, nasal epithelium, and lower respiratory tract [3]. Rhinovirus
causing more than 50% of cold [1]. Rhinovirus are classified in to three types: A, B,
and C. Human rhinovirus C can cause systemic infection, with important
complication such as pericarditis [2]. Also rhinovirus C is more rhinoviruses species
associated with asthma exacerbation, wheezing and severe disease such as pneumonia
[5].Symptoms varied from asymptomatic infection to upper respiratory symptoms
such as rhinorrhea, coryza, cough, and to more serious pneumonia and trachea —
bronchitis [1]. Sinusitis is an inherent side of the cold illness [2]. Older individuals are
more susceptibility to common cold especially elderly with lower humoral and or
immunosuppression, pharmacists need to recognize the condition is rhinovirus
infection among elderly patients [1]. Attachment of most human rhinovirus (HRV)
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serotypes to bronchial and alveolar airway epithelial cells is mediated by intercellular
adhesion molecule 1 (ICAM-1), in more than 60%, and is essential for host-cell entry,
ICAM-1 is a member of the immunoglobulin (Ig) superfamily that contains five Ig-
like domains, a transmembrane domain, and a short cytoplasmic tail [6]. It is
expressed constitutively on a wide variety of cells (including respiratory epithelial
cells) and further inducible by the inflammatory mediators [7].

Material and methods.

Across sectional study was carried out in Salahaldin governorate from December,
2017 to March 2018. The number of patients were 70 patients who clinically infected
with common cold and were 17-66 years old that belonged different geographical
area of Salahaldin governorate. The control group were 20 healthy individuals who
matching the patients and apparently haven’t any diseases. Patients and control
submitted in the study and blood were collected from them, let to clot and centrifuged.
The obtained sera were then stored at -20°C for estimation of anti-HRV IgA and
ICAM-1 by ALISA technique.

Statistical Analysis :

Computerized statistically analysis was performed using IBM SPSS V23.0.0 statistic
program.

Results:

The study showed that 18.05% of patients enrolled in the study were positive
to anti-rhinovirus IgA antibodies while no one of the control group have positive
results, the relation was statistically significant, Table 1. Table 2 Showed that the
highest mean of ICAM-1 level was found in common cold patients who were positive
to rhinovirus IgA by ELISA (786.91 pg/ml) comparing with patients with negative
results and the control group with highly significant relation of ICAM-1 level with
anti-rhinovirus IgA antibodies.Table 3 Showed that no difference was found in
rhinovirus infection in common cold patients regarding sex when 18.52 % of males
and 18.6% of females were positive for anti-rhinovirus IgA antibodies by ELISA. The
study showed that there was no significant relation of rhinovirus infection and age of
common cold patient enrolled in the study and the high rate of infections was
occurred among the age group 37-46 years and the lowest rate (15%) was among the
age group 17-26 years, Table 4.The current study showed that 84.61% of common
cold patients who were positive to IgA rhinovirus ELISA test were belonged to urban
area comparing with patients belonged to rural area, Figure 1.

Discussion:

Epidemiological studies using RT-PCR for HRV detection confirm earlier studies.
Kennedy et al[8] found that RV is detected by in ~12-22% of asymptomatic
individuals. Sun et al[9] and Miller et al[10] demonstrated that RV was identified in a
considerable number of patients (14.7% and 19.88% respectively). Physiologically,
ICAM-1 plays a key role in stabilizing cell-cell interactions and it also facilitates
leukocyte per-endothelial transmigration from blood into inflamed tissues [11]. HRV
infection has been shown to significantly up-regulate the expression of its membrane-
bound receptor ICAM-1 on the surface of epithelial cells [12] leading to an increase in
epithelial cell infectivity [11]. The expression of ICAM-1 is up-regulated on nasal
cells during known rhinovirus infection [9]. Koelsch et al [13] in an in vitro studies
have demonstrated that oxymetazoline can inhibit up-regulation of ICAM-1
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expression after rhinovirus stimulation. ICAM-1 expression may be an important
determinant for infection because ICAM-1 polymorphism with slightly modified
receptor expression has been shown to be associated with a lower frequency of
common colds [14]. Apart from proasthmatic changes to the responsiveness of the
tissue, ICAM-I induction may also encourage eosinophil and T cell infiltration into
the lower airways of asthmatic individuals and disrupt normal neutrophil function
[15]. AL-Hayani [16] found that 58.7% of patients with common cold were positive
for ICAM-1. Dixon et al[17] found that one- third to one- half of cases were positive
for ICAM-1 which indicated the important role of ICAM-1 in the viral attachment to a
cell surface. It has been shown that blockage or deficiency of ICAM-1 contributes to
prevent disease in some inflammatory lung models. It is clear that a variety of
infections affect men more often and more severely than women and that women
generally make stronger immune responses to infections and vaccines compared to
men, as reviewed by Klein et al [18]. The explanation for these sex based differences
may involve hormonal and genetic factors: estrogens, progesterone and testosterone
can all modulate many aspects of immune function[19]. Ren et al [20] analyse of the
age distribution of viral infections and showed that younger and elderly adults were
more frequently infected. Previously published data on respiratory infections in an
Australian population, where a similar age distribution was reported [21]. Previous
studies have also indicated that immune responses to viruses decrease with age [22].
In adults the association between species and clinical severity has not been as well
characterized, because RV infection typically follows a mild course. In elderly
patients and adults with chronic lung disease or compromised immune systems,
however, severe outcomes have been observed [23,24].
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Table 1: Anti-rhinovirus IgA antibodies results in common cold patients and the
control group by ELISA.
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Anti-rhinovirus Patients Control
IgA antibodies No. % No %
Positive 13 18.57 0 0
Negative 57 81.42 20 100
Total 70 100 20 100
X2 =3.799 P. value: 0.037 Significant (S)
Table 2 : Relation of ICAM-1 level with the study groups
Patients
ICAM-1 ET— ———
(pg/ml) anti-rhinovirus IgA | anti-rhinovirus IgA Control
+ve -ve
No. 13 57 20
Mean 786.91 295.56 213.9
S.D 246.4 150.94 117.2
F. Ratio: 57.9 P. value: 0.0001 Highly Significant (H.S)
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Table 3: Distribution of anti-rhinovirus IgA antibodies in common cold patients

according to gender

Gender anti-rhinovirus IgA +ve anti-rhinovirus IgA -ve
No. % No. %
Male 5 18.52 22 81.48
Female 8 18.6 35 81.4

Table 4: Association between common cold patients group of IgA test regarding

to ag:
Anti-rhinovirus IgA +ve
Age group (years) Total No (70)
No:13 %
17-26 20 3 15
27-36 14 2 14.28
37-46 13 3 23.07
47-56 14 3 21.42
57-66 9 2 22.22
X2 :0.049 P. value: 0.99 Non Significant (N.S)
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