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ABSTRACT

Res(sJiratory syncytial virus (RSV) is a viral pathogen that causes respiratory system infections in childhood. In this
study, we aim to examine the role of Platelet to lymphocyte ratio (PLR)and Platelet to Lymphocyte and monocyte ratio
(PLT/LY+MO) values in the prediction of RSV infection and in the differentiation of upper and lower respiratory tract
RSV infections. Complete blood counts and RSV Antigen test results of 76 patients, between the age of 0 and 12 were
investigated retrospectively. PLR values are calculated using Platelet Count/Lymphocyte Count formula, whereas
PLMR values are calculated using Platelet Count{Lymphoc;Fte Count+Monocyte Count. Out of 76, 32 patients were
diagnosed as having RSV infection due to RSV antigen test. The percentage lymphocyte and monocyte as well as the
platelet count were significantly higher in RSV positive group. Monocyte eercentage in lower respiratory tract RSV
Infection was si?nificantly lower compared to upper respiratory tract RSV infection. Our study revealed that blood

arameters like lymphocyte and monocyte percentage and platelet count may be an important clue for the clinician
or RSV infection and also, play a role as a quide before advanced techniques. In addition, percentage of monocyte
can be useful to detect the lower respiratory tract involvement in RSV infection.
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Respiratuvar Sinsityal Viriis Enfeksiyonunda Platelet Lenfosit Orani
0z

Respiratuar sinsityal virlis(RSV), cocukluk caginda solunum sistemi enfeksiyonlarina neden olan viral bir patojendir. Bu
calismada Trombosit/lenfosit orani (PLR) ve Platelet/Lenfosit oraninin (PLT/LY+MO) RSV enfeksiyonunun én tanisinda
ve Ust-alt solunumyolu RSV indfeksiyonlarinin ayrimindaki roltnu incelemeyiamacladik. 0-12 yas arasi 76 hastanin tam
kan sayimi ve RSV Antijen test sonuclari geriye dénuk olarak incelenmistir. PLR degerleri Trombosit Sayisi/Lenfosit
Sayisi formal kullanilarak hesaplanirken, PLMR dederleri Trombosit Sayisi/Lenfosit Sayisi+Monosit Sayisi kullanilarak
hesaplanmistir. RSV antijen test sonugclarina gore 76 hastanin 32'sine RSV enfeksiyonu teshisi konmustur. RSV pozitif
grupta lenfosit ve monosit ylzdesi ile trombasit sayisi anlamli derecede yuksek bulunmustur. Alt solunum yolu RSV
enfeksiyonunda monasit yuzdesinin ise Ust solunum yolu RSV enfeksiyonuna gére anlamli derecede disuk oldugu
saptanmistir. Calismamiz lenfosit ve monosit ylzdesi ile trombosit sayisi gibi kan parametrelerinin RSV enfeksiyonu
icin klinisyene bir ipucu verebilecegini ve ayrica ileri teknikler 6ncesinde yol gosterici rol oynayabilecegini ortaya
koymustur. Ek olarak, monasit ylzdesinin, RSV enfeksiyonunda alt solunum yolu tutulumunu saptamak icin faydali
olabilecegi sonucuna variimistir.

Anahtar kelimeler: Lenfosit, Platelet, Platelet Lenfosit Orani, Respiratuvar Sinsityal Viris.
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INTRODUCTION

Respiratory Syncytial Virus (RSV) is a member of the
Paramyxoviridae family that causes respiratory tract
infections in children, particularly in infants. It primarily
causes lower respiratory tract infections in children
under the age of two (e.g., bronchiolitis, pneumonia). The
incubation period ranges from 2 to 8 days. Beginning with
coryza, mild cough, fever, lethargy, and decreased appetite,
the symptoms of the infection progresses to noisy, raspy
breathing and a wheezy cough. Physical examination may
reveal a prolonged expiratory phase, wheezing, tachypnea,
dyspnea, and tachycardia. The diagnosis is based on the
patient's history and physical examination findings. RSV can
be identified by rapid tests or viral isolation. For infants, nasal
wash is one of the methods used to obtain the specimen.
Although rapid antigen testing is commercially available, it
is generally not recommended due to its ineffectiveness in
diagnosis. Furthermore, the virus's genetic material can be
identified using RT-PCR, which is usually more sensitive than
antigen testing or viral culture. RSV virus can be identified
using viral cultures, however, cultures are expensive and
time consuming (Dawson-Caswell et al., 2011; Handforth
et al.2000; McCarthy et al.2003; Leung et al., 2005;
Ruubsamen-Waigmann H et al., 2003; Centers for Disease
Control and Prevention, 2018; Gern JE, 2008; Respiratory
Syncytial Virus Testing, 2018).

This research is aimed to examine how PLR (Platelet to
lymphocyte ratio) and PLT/LY+MO (Platelet to Lymphocyte
and monocyte ratio) values are affected by RSV infection and
as well as to determine whether there is a difference between
upper and lower respiratory track RSV infections.

MATERIAL AND METHOD

The study was carried out in 2021 and 76 patients aged O to
12 admitted to the TOBB ETU Faculty of Medicine Department
of Pediatrics between 2013 and 2020 with respiratory tract
symptoms were included, retrospectively. Thirty-two patients
among 76 were pre-diagnosed with RSV infection and had
further laboratory investigations. Patients with clinical
symptoms and X-ray findings consistent with bronchitis,
bronchiolitis, and pneumonia were classified as having a

lower respiratory tract infection, while others had an upper
respiratory tract infection.

Blood samples were collected into 2-mL (K2) EDTA vacutainer
tubes (Becton Dickinson, USA) for CBC and into 85-mL
SSTTM Il Advance vacutainer tubes (Becton Dickinson, USA)
for serological analysis. All whole blood samples were kept at
room temperature (18-25°C) until testing and were processed
within 30 minutes from venipuncture. Sera were separated
after centrifugation at 4500 rpm for 10 minutes, stored at
2-8°C and analysed for CBC and RSV antigen on the same day.

CBC was analyzed using Sysmex XT2000i (Sysmex Co.,
Japan). Lymphocyte count and percentage (LY#, LY%)
monocyte count and percentage (MO #, MO%), leukocyte
count (LEU#)and platelet count (PLT #) were evaluated.

RSV antigen was detected by using one step combo card test
(CerTest RSV+Adenovirus Resp., Biotec S.L., Zaragoza,Spain)
whichis a qualitative colored chromatographic immunoassay
for the simultaneous detection of RSV and Adenovirus from
nasal swab, nasopharyngeal wash or aspirate specimens.
Internal procedural controls are included in the tests. The
green lines appearing in the control lines (C) are internal
controls, which confirm sufficient specimen volume and
correct procedural technique. The tests were done within 30
minutes after the collection of nasal swabs.

PLR values are calculated using Platelet Count / Lymphocyte
Count formula, whereas PLMR values are calculated using
Platelet Count / Lymphocyte Count + Monocyte Count.

Mean, median and standard deviation (SD) values for LY#,
LY%, MO#, MO0%, LEU#, PLT# and PLR, PLMR are calculated
individually for each group.

The distribution of the data was tested using Kolmogorov-
Smirnov test. Appropriate statistical tests were used
according to the distribution characteristics of the data.
Comparisons of two groups were made either by using t test
forindependent samples where the data distributed normally
or by using Mann-Whitney U test if the data distribution was
not normal. Chi-square test was used for comparisons of
frequency distributions.
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Since the study was planned retrospectively, it was carried
out with the study and ethical aspect approval of the
Medical Director of TOBB ETU Health Education Application
and Research Center (3417/2022).

RESULTS
Thirty-two patients out of 76, were found to have

RSV infection due to a positive RSV antigen test result. The
data of the patients were shown in the Table 1.

Table 1. Comparison of parameters for RSV (+) and RSV
(-)groups

RSV (-) RSV (+) T Sig.

(n=44) (n=32) (2-tailed)
LY# t 4,28 +2,18 5,46 +2,29 -1,968 0,053
LY%t 4159 +17,32 54,48 +15,88 -3,239 0,002
MO#t 114 +0,63 1,27 + 0,48 -0,678 0,500
MO%t 10,44 +3,62 13,03 4,28 -2,672 0,009
LEU#t 1115 +4,98 10,02 + 2,84 1,300 0,198
PLT#t 332,54 131,86 395,77 £116,11 -2,097 0,039
PLT/LYt 91,33 + 46,47 83.11+36,48 0,634 0,528
PLT/ 70,75 37,21 065,44 +26,14 0,468 0,641
(LY+MONO) t

Additionally, the parameters were also examined to see
whether there is a difference between RSV positive patients
with upper respiratory tract infections and those with
lower respiratory tract infections. Six patients had upper
respiratory infections, compared to 26 who had lower
respiratory infections. Patients with lower respiratory tract
RSV infection had considerably lower monocyte percentages
than those with upper respiratory tract RSV infection
(t=3,13, p=0,0004)(Table 3). We could not find any significant
difference for PLR and PLMR in RSV infection.

Table 3. Comparison of parameters for upper and lower
respiratory tract RSV infections.

t Mean + SD, Student’s t test

The mean age of the patients who were RSV negative was
greater than those who tested positive for RSV. Regarding
gender, there was no difference between the groups (Table
2). The RSV positive group had significantly higher CBC
values in terms of LY% (t=-3,239 p=0,002), MO% (t=-2,672
p=0,009), and PLT# (t=-2,097 p=0,039), whereas the other
parameters (LY#, MO#, LEU#, PLR and PLMR) were similar.

Table 2. Demographic characteristics of groups

RSV (+) RSV (-) p
(n=32) (n=44)
Age (Months) 13,6+28,4 21,1£23,8 0,010*
Gender 18 : 14 25:19 0,961**

(Male:Female)

Upper Lower torZ p
respiratory respiratory
tract tract
(n=6) (n=26)
LY# t 4,77+191 5,557+ 2,35 -0,77 0444
LY%* 54,05 58,75 -0,77 0,440
(31,10 - 67,60) (16,30 - 535)
MO#t 1,60 £ 0,55 118 + 0,44 1,99 0,055
M0%t 17,27+ 3,76 11,98 +3,73 3,13 0,004
LEU#* 8,87 9,09 -0,72 0,469
(6,05-13,57) (5,44 -17,67)
PLT#{ 365,67+9869 402,92 +118,16 -071 0,480
PLT/LY* 73,86 75,21 -0,29 0,772
(58,99-17,55)  (25,04-203,76)
PLT/ 52,63 63,90 0 1,000
(LY+MONO)*  (4587-891)  (22,68-139,69)
t Mean = SD, Student's t test
DISCUSSION

Our datarevealed similarresultswhen comparedto other viral
infections. However, the lymphocyte percentage, monocyte
percentage, and platelet counts are higher in the RSV
positive group when compared to the RSV negative group.
These values may be useful where advanced diagnostic RSV
methods are not available.

Tayman et al. aimed to investigate the effect of eoasinophil
count, serum eosinophilic cationic protein (ECP) level, and
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ECP/ eosinophil level in determined viral upper respiratory
tract infection. They emphasized that asthma attacks are
induced by viral infections, especially by RSV and found that
inflammatory markers such as ECP levels, eosinophil count,
and ECP/eosinophil ratio were not affected by the severity and
causes of the attacks (Tayman C et al, 2010).

Tatli Gunes showed that in children with recurrent wheezing
attacks, total eosinophil count, IL-13, and Ig E levels were
similar in RSV positive and negative group. Serum IL-4 and
IFN gamma levels were detected higher in RSV negative group
(Tatli Gunes B, 2010).

In a study on children under the age of 2.5 with confirmed
RSV infection, O'Donnel et al. discovered that children with
RSV infection have significantly lower lymphocyte counts as
well as higher absolute neutrophil and monocyte counts when
compared to the control group (O'Donnell DR et al., 2002; 34).

De Weerd et al. investigated T cell subclasses in the
peripheral blood of bronchiolitis patients. They examined
T cell redistribution during RSV infection using data from
18 children under the age of 2 who had RSV-bronchiolitis.
The control group consisted of 13 patients who did not have
respiratory infection symptoms. The absolute counts of the
CD8+T cells and the absolute counts of natural killer cells were
significantly lower in the RSV positive group compared to the
control group. The total count of lymphocytes, monocytes,
neutrophils and T cell subsets did not significantly differ in
RSV infection (De Weerd Wet al., 1998).

Hervas et al examined the data from 2384 patients with acute
bronchiolitis to see if there were any clinical, management,
or outcome differences between RSV positive and negative
bronchiolitis. RSV rapid antigen test and/or virus culture were
detected positive in 1495 of all cases. Leukocyte count was
lower in RSV positive group, however, CRP and neutrophil
percentage were not significantly different between the
groups (Hervas D et al.,2012).

Gokce et al reported that MPV may be utilized for the diagnosis
of RSV bronchiolitis due to the data of 184 children with acute
bronchiolitis. However, they concluded that MPV is not a
reliable marker in specifying the cause of acute bronchiolitis
(Gokce S, 2019).

CONCLUSION

As a conclusion, although we could not find any difference for
PLR and PLMR in RSV infection, our study revealed that the
total blood count parameters like lymphocyte and monacyte
percentage and platelet count may be an important clue for
the clinician for RSV infection and also play a role as a quide
before advanced techniques. In addition, percentage of
maonocyte can be useful to detect the lower respiratory tract
involvement in RSV infection.
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