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Abstract: Infants with the respiratory syncytial virus (RSV) and human rhinovirus respiratory infection (HRV) produce inflammatory interleukins (ILs) in 
the respiratory epithelium. The aim of this study was to evaluate the levels of interleukin-8 in RSV negative and RSV positive patients. This study search was 
conducted without a time limit until 2020 through the databases of PubMed, Wiley, Springer, ScienceDirect and Google Scholar search engines, by two researchers 
independently. The random-effects model was used to compare of interleukin-8 in RSV negative vs. RSV positive patients, using Revman software version 5 meta-
analysis software. Totally, 921 patients were evaluated (207 RSV-negative and 714 RSV-positive). The mean concentration of IL8 in RSV positive patients was 
15.02 pg/ml (95% CI: 13.68- 16.35%).  According to the meta-analysis results, the standardized mean difference (SMD) of IL8 concentration between RSV-posi-
tive and negative patients was 6.31 pg/ml) (95% confidence interval: 2.50- 10.13%). subtotal analysis of the IL8 laboratory assessment method revealed that there 
was no significant SMD deference in the studies that have used chemiluminescence (P=0.21). while IL8 concentrations were significantly higher in RSV positives 
in ELISA and Magnetic bead-based assays (P<0.05).  It appears that RSV positive patients may have greater levels of IL8 than RSV negative ones; whereas the 
synthesis of IL8 tends to be more secreted into the nasopharyngeal space; whereas the evaluation approach can also affect the results.
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Introduction

Acute bronchiolitis is one of the most common 
causes of hospitalization (1). It is a viral respiratory 
infection that occurs in winter epidemics and causes 
respiratory distress and sometimes leads to fatal respira-
tory failure (2). In at least 70% of cases, it is caused by 
RSV (2). Bronchiolitis is a type of inflammation in the 
lungs that is most commonly seen in children under 2 
years old with symptoms such as cough and shortness of 
breath (3). Bronchiolitis is characterized by the necrosis 
of the bronchial epithelium, increased mucus secretion, 
and cell infiltration and edema surrounding the mucosa 
caused by the virus (1). These changes lead to the for-
mation of mucosal blocking bronchioles and the sub-
sequent distal or collapsing lung tissue (4). Although 
not a fatal disease, patients with bronchiolitis need to 
be hospitalized (5). Epidemiological studies have sug-
gested a number of risk factors, such as being prema-
ture, having lung or heart disease (10). Bronchiolitis oc-
curs following recurrent weaning periods and it seems 
that certain markers found during the acute period, 
particularly the presence of eosinophils and eosinophi-
lic cationic proteins in the blood, are associated with 
these recurrences (5). Excessive acute allergic reactions 
caused by these cells is a major factor in upper respira-
tory disorders (6). It rarely results in permanent damage 
to the lungs, such as chronic bronchitis. Other complica-
tions of bronchiolitis include bronchiectasis, recurrent 
pneumonia, and rarely chronic obstructive pulmonary 

disease (4,7). Various studies have shown that neutro-
phils are the most evoked cells in the bronchoalveolar 
lavage fluid from neonates with bronchiolitis (8,9). Cli-
nical studies have shown high levels of interleukin-8 in 
plasma and nasal secretions of neonates with bronchio-
litis (10). Interleukin 8 was identified in 1987 as a new 
type of neutrophil activator cytokine (11). Interleukin 
8, which is classified as a CXC chemokine, specifically 
plays major a role in white blood cell chemotaxis, es-
pecially neutrophils and lymphocytes, which stimulate 
and enhance angiogenesis (8–10). Research has shown 
that interleukin-8 has many pro-inflammatory effects 
and is secreted by natural cells such as fibroblasts and 
monocytes. This cytokine is secreted by a variety of 
tumor cells such as the prostate, lung, breast, stomach, 
and uterus (12). Interleukin-8 has been implicated as an 
important mediator in the host response to inflamma-
tory damage, as well as neutrophils, neutrophil chemo-
tactic and basophils (12). Several additional cytokines 
related to interleukin-8, but induced by different genes 
have also been identified (11,12). Neomacrolides such 
as azithromycin reduce the production of interleukin-8 
and decrease the uptake of neutrophils into the airways 
(13). As many studies have evaluated the IL8 level in 
RSV, we conducted this meta-analysis based on dif-
ferent methodological differences in these studies.

Materials and Methods

This study was a systematic review and meta-ana-
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lysis conducted based on the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
statement. PubMed, Wiley, Springer, ScienceDirect and 
Google Scholar search engines were used for searching 
related studies. Articles were searched using keywords 
associated with all possible word combinations as In-
terleukin 8, Bronchiolitis, respiratory syncytial virus.

Criteria for selection and evaluation of articles qua-
lity

Initially, a list of titles and abstracts of all articles in 
the databases were provided by the researcher and were 
independently reviewed to identify and select relevant 
titles. The main inclusion criterion to select the articles 
in this study was to estimate the level of IL8 in RSV-
positive or negative patients. Exclusion criteria were: 
Review studies, books, not giving a proper report of IL8 
level in each group, or to making the comparison. The 
search was performed independently by two researchers 
and the results of duplicated searches were excluded. In 
the second step, after identifying the relevant studies in 
terms of titles, the abstracts of the selected papers were 
evaluated by the researcher using a STROBE checklist, 
which is a standard checklist. The checklist consists of 
43 different sections and evaluates various aspects of 
the methodology including sampling methods, variables 
measurement, and statistical analysis, study bias and 
study objectives. In this checklist, a minimum score of 
40 was considered to be required for the inclusion of the 
study in review.  Finally, the top articles that received 
the least scores on the checklist questions were entered 
into the study and their associated data were extracted 
to perform the meta-analysis process. In fact, the fol-
lowing eligibility checks went through the checklist fil-
ter with a score above 40 and went into the meta-analy-
sis process; so as we have checked studies based on the 
bias in STORBE checklist, there was no need for further 
evaluation of study bias in the form of funnel plot using 
Beggar's and Egger's tests. Finally, 8 articles were selec-
ted for meta-analysis.

To extract the data, a data extraction checklist was 
designed based on the purpose of the study. This chec-
klist included sections including authors' names, year 
of publication, place of study, average IL8 level in each 
group, sample taking origin, and method of assessing 
IL8 level.

Statistical analysis
In this section, all mean levels of IL8   of RSV-posi-

tive and negative patients were collected and then the 
variance in the study was determined. Based on these 

variances, the weight of each study was initially inver-
ted according to the Fixed Effect Model. Then, by wei-
ghing each study, mean differences of IL-8 values   were 
combined using techniques adapted for intra- and inter-
group heterogeneity to calculate the overall mean diffe-
rence of Interleukin in Bronchiolitis patients. Cochran 
test and I2 index were used to evaluate the heteroge-
neity of the studies. The rate of heterogeneity in these 
studies was 100%, which is a high heterogeneity. After 
estimating the heterogeneity of studies based on the 
model (Random Effect), the best estimate of the SMD 
was calculated. All analysis was performed by Revman 
software version 5.

Results

As shown in Table 1, eight studies were included in 
the meta-analysis (14–21) of comparing RSV positive 
patients with RSV-negative patients, based on IL8 
concentrations. Totally, 921 patients were evaluated 
(207 RSV-negative and 714 RSV-positive).

The mean concentration of IL8 in RSV positive 
patients was 15.02 pg/ml (95% CI: 13.68- 16.35%).  
According to the meta-analysis results, the standardized 
mean difference (SMD) of IL8 concentration between 
RSV-positive and negative patients was 6.31 pg/ml) 
(95% confidence interval: 2.50- 10.13%) and it revealed 
a statistically significant difference (P<0.005). there 
was high heterogeneity between studies (I2=100%). 
Subtotal analysis of the IL8 laboratory assessment 
method revealed that there was no significant mean 
difference in the chemiluminescence group (P=0.21). 
While IL8 concentrations were significantly higher 
in RSV positives in ELISA and Magnetic bead-based 
assays (P<0.05) (Figure 1). 

While, Subtotal analysis was performed based on 
the sample in which IL8 was measured (Plasma vs. 
Nasopharyngeal sample), which didn't reveal any 

Table 1. Studies characteristics in the different countries.
Year RSV + RSV- Male RSV+ Male RSV-  Age Country 
Moreno-Solís G, 2015 45 27 24 15 1-11 month Spain
Suárez-Arrabal MC, 2015 136 23 84 15 <24months USA
Díaz PV, 2015 115 38 67 20 <24months Chile
Bennett BL, 2007 63 35 40 22 <24months USA
Bont L, 1999 50 27 29 17 <13months Netherlands
Leahy TR, 2016 57 33 31 14 <18months Ireland
Mella C, 2012 66 14 40 9 <24months USA
McNamara, 2005 182 10 NA NA <24months UK

Figure 1. Forest plot of the standardized mean difference based on 
the method of assessment.
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Conclusion
It seems that RSV positive patients may have higher 

IL8 levels than RSV negative ones; while the produc-
tion of IL8 seems to be more secreted into nasopharyn-
geal space; while the method of assessment can also be 
responsible in conflicts between studies as studies using 
chemiluminescence did not indicate a significant diffe-
rence in IL8 levels.
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