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ABSTRACT 
Introduction. Acute respiratory infections are one of the most frequent medical conditions among pediatric patients. 
Although most evolve favorably, acute respiratory failure is one of the major complications, being the main cause 
responsible for increased mortality. Different and easy to access parameters, obtained as a result of a simple com-
plete blood count, can be considered as inflammatory biomarkers, that are useful in the diagnosis and prognosis of 
multiple conditions, including acute respiratory infections. Mean platelet volume and the platelet/lymphocyte ratio are 
among these biomarkers. 
Objectives. The purpose of the present study is to investigate the usefulness of the mean platelet volume and the 
platelet/lymphocyte ratio in distinguishing uncomplicated respiratory infections from those with potential evolution 
towards acute respiratory failure.
Material and methods. We conducted a prospective study on 62 patients aged between 1 month and 10 years, with 
various respiratory conditions, the diagnose being made based on clinical examination, laboratory findings and chest 
X-ray. An automated complete blood count was performed for each patient.
Results. The study group involved 26 patients with complicated respiratory infections that lead to acute respiratory
failure, while the control group consisted of patients with uncomplicated acute respiratory infections (N = 36). Gender, 
rural/urban backgrounds did not differ significantly between the two groups. Mean platelet volume was significantly
decreased in the study group (p = 0.0104), being associated with severe respiratory infections. Similar statistically
significant results were obtained by comparing the same parameter in the subgroups of cases with pneumonia and
acute bronchiolitis. Increased values of platelet/lymphocyte ratio were also correlated with respiratory tract infections
complicated by respiratory failure (p = 0.0445).
Conclusions. The results of the current study indicate the usefulness of the mean platelet volume and platelet/lym-
phocyte ratio as predictive markers for the development of acute respiratory failure in children with respiratory pa-
thologies. However, prospective observational studies on larger groups of patients are needed to obtain adequate,
relevant results on a larger population sample.
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INTRODUCTION

According to the World Health Organization, res-
piratory infections account for 6% of the diseases in 
the world, and every year more than 12 million chil-
dren under the age of 5 are admitted with infectious 
respiratory pathology, of which about 6.6 million die 
(1). Acute respiratory failure is one of the major com-
plications, directly responsible for high mortality of 

respiratory infections in children, in the absence of 
rapid access to specific therapy. Oxygen therapy is the 
first line of treatment when oxygen saturation values 
are less than or equal to 92 or when the partial oxygen 
pressure in the blood is less than 60 mmHg (2,3). 
Therefore, early recognition of potentially severe cases 
is necessary for risk stratification, various easily acces-
sible parameters, obtained as a result of a simple auto-
matic blood cell count, being useful on this matter (4).
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In any infectious process that occurs in the air-
ways, pathogens have the ability to activate a multi-
tude of inflammatory cytokines that mediate the im-
mune response. A special role is played by two 
cytokines, tumor necrosis factor-α (TNF-α) and inter-
leukin-6 (IL-6) which, by stimulating the secretion of 
thrombopoietin, which facilitates the release of plate-
lets into circulation. This explains the development of 
reactive thrombocytosis in direct association with the 
severity of the infection and of the inflammatory re-
sponse (5). The number of lymphocytes also has an 
important predictive role, being decreased in the con-
text of sepsis or bacteremia, due to apoptosis of T and 
B lymphocytes. Lymphopenia was also found to be a 
predictive marker of mortality (6,7). Given the indi-
vidual variation of these parameters, the populariza-
tion of the platelet/lymphocyte ratio as an infectious 
or inflammatory biomarker is understandable, its in-
crease being correlated with various types of infec-
tious processes, including respiratory tract infections, 
urinary tract infections, Helicobacter pylori infection 
or malaria (4). In terms of respiratory infections, the 
most intensively studied were the different types of 
pneumonia and, more recently, infection with the new 
SARS-Cov2 virus, with a close relationship between 
the platelet/lymphocyte ratio and their severity or 
prognosis being described (8,9).

The mean platelet volume (MPV), routinely iden-
tified using automatic blood cell count, represents the 
size of circulating platelets, being correlated with 
platelet function or activation (10). MPV is influenced 
by the thrombopoiesis process, the size of circulating 
platelets being the expression of their various stages 
of maturation. Therefore, accelerated thrombopoiesis, 
which occurs in an inflammatory context, may be as-
sociated with an increase in the average value of 
platelet volume, MPV being extensively studied in 
relation to inflammatory bowel disease, ankylosing 
spondylitis or rheumatoid arthritis (11-13). However, 
there are studies that have shown a downward trend of 
MPV values in various pathologies, an example being 
acute bronchiolitis in infants or young children (14).

Through this study, we aim to establish the role of 
MPV and platelet/lymphocyte ratio in assessing the 
severity of acute respiratory infections in children. As 
the data on this subject are limited, the number of 
studies carried out on pediatric population being low, 
we want to determine to what extent these parameters 
could be used in the future to differentiate common 
respiratory pathologies from those with evolutionary 
potential towards acute respiratory failure.

MATERIAL AND METHOD

We conducted a prospective study on 62 patients 
with acute respiratory infections, aged between 1 
month and 10 years (the number of patients hospital-
ized with these types of pathologies over the age of 10 
years was low, being limited to a few individual cas-
es), who were hospitalized in Pediatric Clinic I of the 
Tg. Mures County Emergency Clinical Hospital, be-
tween March 2019 and March 2020. The study in-
cluded patients with common respiratory symptoms 
such as nasal obstruction, rhinorrhea, cough, dyspha-
gia, hospitalized for moderate/severe generalized 
symptoms (fever, inappetence, nausea, vomiting, 
acute dehydration syndrome) or signs of acute respir-
atory distress. At least one venous blood sample was 
taken in each patient for automatic blood cell count, 
from which the mean platelet volume, absolute num-
ber of lymphocytes and platelets were recorded. Pa-
tients with known chronic conditions, including those 
with chronic respiratory diseases predisposed to com-
plicated or potentially severe respiratory infections 
such as cystic fibrosis, bronchial asthma or pulmonary 
bronchodysplasia, were excluded from the study. 

The division of patients into two groups, patients 
with uncomplicated respiratory infections and those 
with respiratory infections complicated by acute res-
piratory insufficiency was based on oxygen saturation 
values (SaO2) of ≤ 92% in ambient air at the time of 
admission, subjects with these values being placed 
into the second category.

Statistical data analysis was done using GraphPad 
PrismT software. The Mann-Whitney test was used to 
compare averages between the two groups, as the varia-
bles studied did not comply to a Gaussian distribution. 
For the p value, the statistical significance threshold was 
set at 0.05 (corresponding to a 95% confidence interval).

The study was approved by the Ethics Committee 
of the Tg. Mures County Emergency Clinical Hospi-
tal. Only patients whose legal guardians signed in-
formed consent were included in the study, thus agree-
ing with study inclusion.

RESULTS

Out of the total study population (N = 62), the 
study group comprised of patients with complicated 
respiratory infections with acute respiratory failure (N 
= 26), while the control group included patients with 
uncomplicated acute respiratory infections (N = 36). 
Diagnosis of respiratory conditions was established 
according to the clinical examination, paraclinical and 
radiological aspect (if chest X-ray was required). The 
distribution of the diagnoses of population included in 
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the study is illustrated in figure 1. There is an absolute 
predominance of pneumonia cases, which accounted 
for more than half of the total population in the study 
(52%), followed by cases of acute bronchiolitis (17%).

The average age of patients included in the study 
was 2.44 years ± 2.13 SD. There was no statistically 
significant difference between the two groups in terms 

Figure 1. Diagnoses distribution of the entire study grp

Figure 2. Distribution by age categories

Figure 3. Gender distribution of the study group

of age (p = 0.3923). The age group distribution is de-
picted in fig. 2. In terms of gender distribution, the 
majority of patients included in the study were male, 
with a weight of 65%, corresponding to a sex ratio of 
1.88:1 (fig. 3). 

The male or female sex does not influence the risk 
of developing acute respiratory failure, the distribu-
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tion by sex is not significantly different between the 
two groups (p = 0.999, RR = 0.958, CI 95%) (fig. 4).

Figure 4. Gender distribution depending on the severity 
of respiratory tract infections

An identical percentage distribution to the one ob-
tained for male/female sex of 65% and 35% was noted 
regarding individual background of origin (rural and 
urban respectively) in the study group, as seen in fig-
ure 5. 

Figure 5. Rural/Urban background of the entire study 
population

However, the rural or urban background did not 
differ significantly between the two groups and did 
not influence the development of acute respiratory 
failure (p = 0.301, RR = 0.692, CI 95%).

Table 1 reflects the comparison of the two groups 
in terms of mean MPV values and platelet/lympho-
cyte ratio. The mean value of MPV was significantly 

lower in the study group (8.972 ±1.868 SD) than in 
the control group (9.345±1.160 SD, p = 0.0104). On 
the other hand, the platelet/lymphocyte ratio showed 
significantly higher mean values in patients with acute 
respiratory failure than those with uncomplicated res-
piratory infections (160.9±101.1 SD, compared to 
113.4±71.50 SD, p = 0.0445).

Table 1. Comparison of parameters between the group 
with acute respiratory failure and the control group

Parameter
Study group

mean±SD 
(median)

Control group
mean±SD 
(median)

P value

Mean platelet 
volume

8.972±1.868 
(8,600)

9.345±1.160 
(9,400)

p = 0.0104

Trombocyte/
Lymphocytes 

ratio

160.9±101.1 
(137.8)

113.4±71.50 
(86.27)

p = 0.0445

Since the number of patients with pathologies dif-
ferent from pneumonia and acute bronchiolitis (with 
increased prevalence among the subjects included in 
the study) was reduced, we considered it inappropri-
ate to analyze the two parameters for individual cases 
of other types of conditions. Similar results to those 
obtained in the analysis of the two groups were ob-
tained for MPV values, for the subgroups of bronchi-
olitis and pneumonia (table 2), which were consider-
ably lower in patients with acute respiratory failure (p 
= 0.0159 and p = 0.0224, respectively).

Table 2. Comparison of MPV values for patients 
diagnosed with pneumonia or bronchiolitis

Mean platelet 
volume

Study group
mean±SD 
(median)

Control group
mean±SD 
(median)

P value

Pneumonia
8.427±1.265 

(8,600)
9.151±1.358 

(9,300)
p = 0.0224

Bronchiolitis
8.660± 0.6025 

(8,500)
10.22± 0.8729 

(10.20)
p = 0.0159

The platelet/lymphocyte ratio for patients diag-
nosed with pneumonia did not show significantly dif-
ferent values in subjects with acute respiratory failure 
(p=0.266). For the subgroup of patients diagnosed 
with bronchiolitis, the results varied upwards, with 
the study group showing higher values of the platelet/
lymphocyte ratio than the control group, but lacked 
significant statistical correlations (table 3).

Table 3. Comparison of platelet/lymphocyte ratio values 
for patients diagnosed with pneumonia or bronchiolitis

Platelet/
lymphocyte 

ratio

Study group
mean±SD 
(median)

Control group
mean±SD 
(median)

P value

Pneumonia 156.5±88.54 
(140.4)

119.9±68.94 
(105.3)

p=0.2666

Bronchiolitis 122.4±77.61 
(106.9)

56.70±15.16 
(57.50)

p=0.3095
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DISCUSSIONS

Hematological parameters such as MPV or plate-
let/lymphocyte ratio, together with neutrophil/lym-
phocyte ratio, monocyte/lymphocyte ratio or erythro-
cytic indices have become increasingly studied in 
relation to the diagnosis or prognosis of various pa-
thologies. Although the majority of studies available 
in the literature were carried out on adult patients, 
platelet/lymphocyte ratio or MPV have been reported 
as reliable inflammatory biomarkers in various pedi-
atric age-specific conditions, such as acute articular 
rheumatism (15), measles (16), acute appendicitis 
(17), Henoch-Schönlein purpura (18) or type 1 diabe-
tes mellitus (19). However, the usefulness of these 
parameters is questioned by many authors, who dis-
pute their relevance due to the lack of standardization 
of reference intervals in healthy people. A study of a 
large population in South Korea attempted to estab-
lish reference intervals for the above parameters, in 
relation to age and sex, but included predominantly 
adult patients and produced a single age group under 
19 years for the pediatric population. The authors 
stressed the need to develop such studies on popula-
tions from different regions of the world, as their pro-
posed values may vary by race and geographical area 
(20). Another study, conducted on a healthy male 
population in Iran, found that the baseline ranges of 
MPV vary significantly depending on age (21). There-
fore, in the absence of reference values on the healthy 
population, differences in mean values of various he-
matological parameters between healthy children and 
those with various pathologies are difficult to analyze. 
Through this study, we wanted to prospectively inves-
tigate the clinical significance of MPV and platelet/
lymphocyte ratio in terms of predictability of aggra-
vation of acute respiratory infections in children. The 
lack of inclusion of a healthy patient as a reference 
group can be motivated by the difficulty of obtaining 
data from subjects without pathologies in the hospital 
environment and by the reference intervals issue, pre-
viously exposed.

MPV has been investigated in relation to multiple 
respiratory conditions, one of the most intensively 
studied being tuberculosis. Esra Ertan Yazar et al. ob-
tained significantly lower levels of MPV in patients 
with active pulmonary tuberculosis compared to 
healthy individuals, but concluded that this parameter 
is not a significant marker in assessing the severity of 
such an infection (22). MPV values were also studied 
in relation to bronchiolitis. A study in Turkey on 284 
patients reported higher levels of MPV in the group of 
patients with bronchiolitis than in healthy patients. 
The authors explained this result by the stimulation of 

thrombopoiesis in inflammatory context, leading to 
the release of immature platelet precursors with high 
cellular volume in circulation (23). The results ob-
tained in our study are contrary to the conclusions of 
the above mentioned study, as severe forms of bron-
chiolitis, associated with acute respiratory failure, ap-
pear to influence the values of MPV downwards. On 
the other hand, there are also studies that support our 
hypothesis, proving an association between bronchi-
olitis, infection with respiratory syncytial virus and 
decreased MPV levels (14,24).

Karadag-Oncel et al. demonstrated that MPV has 
significantly lower mean values in patients diagnosed 
with pneumonia compared to the control group of 
healthy subjects but without analyzing the differences 
in values depending on the severity of respiratory 
manifestations (25). Similar to this study, we obtained 
lower mean values of MPV in our study, in the sub-
group of complicated pneumonias with acute respira-
tory failure compared to the control group.

Regarding platelet/lymphocyte ratio, Jong Han 
Lee et al. concluded in a retrospective study that this 
parameter can be used as a predictive inflammatory 
marker of the severity of pneumonia, since the highest 
values of this ratio, with strong statistical significance, 
were recorded in patients requiring hospitalization in 
the intensive care units (26). Similarly to this study, 
we obtained a significant increase in the same bio-
marker in patients with pneumonias complicated with 
acute respiratory failure.

This study has its limitations, the main limitation 
being the small number of patients included, who are 
part of a single geographical area. Although the chil-
dren included in the study had various types of res-
piratory infections, the majority of patients were diag-
nosed with pneumonia and bronchiolitis, with the rest 
of the conditions representing insignificant percent-
ages, unworthy of individual analysis. It would there-
fore be necessary to expand the research on a larger 
pediatric population sample, from different geograph-
ical areas and with a representative number of various 
respiratory conditions (that have not been sufficiently 
investigated in our study) in order to achieve statisti-
cally relevant results. However, our study is one of the 
few of its kind performed in the pediatric population 
and the only one to date that has analyzed MPV and 
platelet/lymphocytes ratio in relation to the severity 
of respiratory diseases.

CONCLUSIONS

This study proved the usefulness of mean platelet 
volume and platelet/ lymphocyte ratio as predictive 
markers of the severity of acute respiratory infections 
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in children, especially in pneumonia and acute bron-
chiolitis cases complicated by acute respiratory fail-
ure. However, given the limited number of patients 
enrolled in the study, it is necessary to expand the re-

search on larger pediatric populations and to analyze 
the two parameters individually on a more varied 
range of respiratory conditions.
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