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ABSTRACT

Bronchiectasis is a parenchymal lung disease which develops as a consequence of chronic inflammation and recurrent pulmonary infec-

tions. It is known that platelets have a role in inflammation and progressive pulmonary damage. Mean platelet volume (MPV) values as a 

marker of platelet activation, and might be used as an indicator of inflammation. Eighty-one children with the diagnosis of bronchiectasis 

followed between July 2010-July 2012 were enrolled in the study. The demographical data of patients were  recorded and complete 

blood count (CBC) and MPV values were screened via hospital patient database. Complete blood count and  MPV values were compared 

to age and sex-matched healthy children’s data. In addition, CBC and MPV values were compared among chronic disease period without 

any exacerbation and exacerbation period in the children with bronchiectasis. The study was consisted of 81 children with bronchiectasis 

and 79 healthy controls. There was no significant difference between MPV values of non-exacerbation period and control group (p>0,05). 

Mean platelet volumes during acute exacerbation were significantly lower when compared with the values of non-exacerbation period and 

controls (p= 0,02 and p= 0,01 respectively). MPV and platelet counts (r = -0,502,  p= 0,01) as well as leucocyte count and hemoglobin 

levels were inversely correlated with each other in exacerbation period   (r= -439, p= 0.00). Mean platelet volume measured at during 

acute exacerbation were significantly decreased in children with bronchiectasis. With the result of present study, we suggest that MPV 

might be used as a predictor marker for diagnosis of  acute exacerbations in  children with bronchiectasis.
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 ÖZET

Ortalama Trombosit Hacmi Bronşektazili Çocuklarda Alevlenmeleri Öngörebilir mi?
Bronşektazi kronik enflamasyon ve tekrarlayan akciğer enfeksiyonlarının sonucunda gelişen parankimal akciğer hastalığıdır. Trombositlerin 
enflamasyonda ve ilerleyici akciğer hasarında rolünün olduğu bilinmektedir. Ortalama trombosit hacmi (OTH) trombosit aktivasyonunu 
gösteren bir değerdir ve enflamasyonda bir belirteç olarak kullanılabilir. Temmuz 2010 ile Temmuz 2012 arasında bronşektazi tanısı ile izle-
nen 81 çocuk çalışmaya alınmıştır. Hastaların demografik verileri kaydedilmiş ve tam kan sayımı (TKS) ve OTH değerleri  hastanenin hasta 
kayıt sisteminden elde edilmiştir. Tam kan sayımı ve OTH değerleri yaş ve cinsiyeti eş olan sağlıklı çocukların değerleri ile karşılaştırılmıştır. 
Ayrıca, bronşektazisi olan çocukların alevlenmenin olmadığı kronik hastalık döneminde ve alevlenme dönemindeki TKS ve OTH değerleri 
kendi aralarında karşılaştırılmıştır. Çalışmaya 81 bronşektazili çocuk ile 79 sağlıklı çocuk alınmıştır. Alevlenmenin olmadığı dönemde bakılan 
OTH değerleri ile kontrol grubu arasında fark saptanmamıştır (p>0,05). Ortalama trombosit hacmi akut alevlenme döneminde alevlenme 
olmayan döneme ve kontrol grubuna göre anlamlı olarak düşük bulunmuştur (p= 0,02 ve p= 0,01, sırasıyla). OTH ve trombosit sayıları ile 
birlikte lökosit sayısı ve hemoglobin seviyesi alevlenme döneminde birbirleri ile ters orantılı bulunmuştur(r= -439, p= 0.00). Bronşektazili 
çocuklarda alevlenme döneminde ölçülen Ortalama Trombosit Hacmi  belirgin olarak düşüktür. Bu çalışmanın sonucunda, OTH’nin 
bronşektazili çocuklarda akut alevlenmelerin öngörülmesinde bir belirteç olarak kullanılmasını önermekteyiz.

Anahtar Kelimeler: Ortalama trombosit hacmi, Bronşektazi, Çocukluk çağı
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INTRODUCTION
Bronchiectasis is a progressive condition of irreversi-
ble bronchial dilatation as an end result of underlying 
causes that injure airways.1 Bronchiectasis unrelated 
to cystic fibrosis (CF)  presented as recurrent pulmo-
nary infections or persistant airway inflammation, is 
still an important and common cause of respiratory 
morbidity in developing countries.2 Recurrent exac-
erbations lead to progressive destruction of lung pa-
renchyma, deterioration of lung functions and results 
in poor quality of life and eventually respiratory fail-
ure.1-3

There are  no standardized diagnostic tests to predict 
exacerbations and estimate  the progression of the dis-
ease for all ages of children.1,4,5 It is mostly challeng-
ing to obtain sputum in small children or to differenti-
ate pathogens from sputum  which may contaminated 
by upper respiratory tract colonising pathogens.2,6,7 
Besides, chest radiography and spirometric analysis 
are not sensitive enough in monitoring disease pro-
gression and predicting exacerbations.8,9,10

Novel and appropriate parameters are needed to pre-
dict exacerbations and follow disease activity in chil-
dren. It is known that platelets play a role in either 
pathogenesis of chronic inflammation during the de-
velopment of bronchiectasis or progression and ex-
acerbation of  the disease. To our knowledge, mean 
platelet volume (MPV) values have not been assessed 
in children with non-CF bronchiectasis, yet. In the 
present study, we aimed to investigate MPV values in 
children with non-CF bronchiectasis during non-ex-
acerbation  and exacerbation period and to compare 
the results with age and sex-matched healthy control 
subjects.

MATERIALS AND METHODS
Study Population
Data of all children who were diagnosed as non-
CF bronchiectasis and followed by pediatric allergy 
department between July 2010 and July 2012 were 
reviewed. Eighty-one patients with non-CF bron-
chiectasis and 79 age and sex-matched healthy indi-
viduals were enrolled in the study. The children were 
considered eligable for participation into the study if 
the following criterion was met: diagnosis of bron-
chiectasis confirmed by high-resolution computed 
tomography (HRCT); accepted as a gold standart 
for diagnosis of bronchiectasis in patients having 

recurrent pneumonia, prolonged cough, and sputum 
production.1  Exacerbation criterion was defined as 
having more than two of the following signs and 
symptoms of increase in frequency of cough, sputum 
production with changes in sputum quality, dyspnea, 
tachpnea, reduced exercise capacity, loss of appetite, 
weight loss in a short time period, as well as hem-
optysis, fever above 38ºC and clinically determined 
crackles and wheezing.1,5,6 The children with the diag-
nosis of cystic fibrosis were excluded from the study. 
Demographic data, age at onset of diagnosis, time 
interval between first detected symptoms and diagno-
sis,  signs and symptoms at the time of diagnosis and 
exacerbation, bacterial colonization status, exacerba-
tion frequencies, treatments and laboratuary findings 
were recorded in regular examination appointments 
in our out-patient clinic. Following laboratory data at 
the time of exacerbation and non-exacerbation period 
were collected from the computerized patient data-
base: complete blood count including white blood 
cell count (WBC), hemoglobin, platelet count, MPV, 
mean corpuscular volume (MCV) and C-reactive 
protein (CRP) levels. These parameters were record-
ed for healthy children from the same computerized 
database. A hematological, cardiovascular  and met-
abolic disease which might alter MPV values were 
defined as exclusion criterias for  the present  study.
In the aim to avoid any influence on the results, the pa-
tients who were under any medications of oral or sys-
temic anti-coagulants, nonsteroid anti-inflammatory 
drugs and aspirin, which might have adverse effect on 
the functions of platelets or coagulation abnormalities  
were excluded. The patients were allowed to use oral 
antibiotics during exacerbation periods at the time of 
blood sampling.
The complete blood count analyses are performed in 
the Coulter analyzer model LH in the central labora-
tory of our institution. Standart tubes with constant 
amount of ethylenediaminetetraacetic acid (EDTA) 
were used. The reference values for MPV is ranged 
from 7.0–11 fL.   

Statistical Analysis
Data were evaluated by using the Statistical Package 
for Social Sciences version 13.0 (SPSS for Windows 
13.0, Inc., Chicago, IL, USA). Descriptive statistics 
were expressed as means±standard deviation (SD). 
Comparison of parametric data between groups was 
performed by Student’s two-tailed t-test. Pearson and 
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Spearman’s correlation tests were used to evaluate 
the association between MPV and demographic pa-
rameters. p value < 0.05 was considered as statisti-
cally significant. 

RESULTS
The study was consisted of 44 (54.3%) boys and 37 
(45.6%) girls with bronchiectasis and 51 (64.5%) 
boys and 38 (48.1%) girls in the healthy control 
group. The mean age of the patients was 11.8±4.6 
years  in bronchiectasis group and 10.4±4.0 years for 
healthy subjects. There was no significant difference 

between age and gender of patients in  bronhiectasis 
and control groups (p> 0.05). Clinical characteristics 
of patients are given in Table 1. Causes and comor-
bidities of bronchiectasis are given in Table 2. 
White blood cell counts were significantly higher 
in acute exacerbation than non-exacerbation period 
and each of these values were higher than that of the 
control group (p= 0.02, p=0.001, p= 0.03; respec-
tively). Platelet counts were higher, whereas MCV 
values were lower in the patients with bronchiecta-
sis in both exacerbation and non-exacerbation period 
than those of the control group. Hemoglobin, MCV 
levels and platelet counts were not different between 
children with bronchiectasis among exacerbation and 

non-exacerbation periods.Comparison of laboratory 
paramaters of exacerbation period, non-exacerbation 
period and control groups are given in Table 3.
There was no significant difference between MPV 
values of non-exacerbation period and controls (p> 
0.05). Mean platelet volumes during acute exacerba-
tion period were significantly lower when compared 
with those of non-exacerbation period and controls 
(p= 0.02 and p= 001; respectively). MPV and plate-
let counts (r= -0,502,  p= 0,01), as well as WBC and 
hemoglobin levels were inversely correlated with 
each other in exacerbation period   (r = -439, p= 0.00).

Table 1. Clinical characteristics of children with non-CF bron-
chiectasis

Clinical Characteristics Number of Patients (%) 

 (no:81)

Gender (M/F) 44 / 37

Age 11.8 ± 4.6

Age at onset of disease 8.0 ± 4.5

Follow-up period 4.3 ± 2.5

Intermarriage 36 (44.4%)

Failure to thrive 24 (29.6%)

Culture positivity in exacerbation 31 (38.2%)

Lobectomy 3 (3.7%)

Table 2. Comparison of laboratory findings of children with non-CF bronchiectasis and controls

                                       p-value

Characteristics          Controls    Children with  Children with Controls vs. Children  Controls vs. Children
  bronchiectasis bronchiectasis with non-CF bronchiectasis  with non-CF bronchiectasis
  in non- in exacerbation in non-exacerbation period in exacerbation period
  exacerbation  period
  period                                                   

Number of patients   79             81        81     

WBC (count/μL)        7.8±2.2         9.3±2.4      12.1±5.6   0.03       0.001*

Hb             13.0±1.0       13.0±1.8      12.7±1.9    0.87       0.35

MCV           81.3±4.4       78.5±6.3       78.3±6.4   0.20        0.16

Platelet  295±69          364±112       383±113   0.01        0.001*

  (count x 103/μL)

MPV (fL)   8.1± 0.5        7.9±0.7      7.6 ±0.6    0.17          0.001*

Notes: WBC: White blood cell, Hb:Hemoglobin, MCV: Mean corpuscular volume, MPV: Mean platelet volume. Parametric values are ex-

pressed as means with standart deviation (mean ± SD). *: Significance is determined by p< 0.05.
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Patients’ age, sex, atopy status, culture positivity and 
the pathogens causing exacerbation, severity of dis-
ease and the drugs used for the treatment  have no 
significant effect on MPV values in exacerbation pe-
riod (p> 0.05).

DISCUSSION
The exact etiology and triggering factors are still un-
known for the development of non-CF bronchiecta-
sis and its exacerbations. It is hypothesized that the 
mechanisms of the disease seems to be the  end result 
of being susceptible to some infectious agents and a 
widespread pulmonary damage after intense immune 
response. There are  no stardardized diagnostic tests 
to predict  the timing of exacerbations of bronchiec-
tasis in children with any objective parameters.1,5,7 In 
infants and pre-school children with bronchiectasis, 
it is mostly challenging  to obtain high quality spu-
tum. Moreover, chest radiography9  and spirometric 
tests are not sensitive enough to predict  the exacerba-
tions.8,10

In the present study, MPV values are found signifi-
cantly lower during acute exacerbation periods of 
bronchiectasis when compared to non-exacerbation 
periods and the values of healthy children. Addition-
ally, we  demonstrate an inverse correlation between 
platelet counts and MPV values in exacerbation peri-
ods of bronchiectasis. The patients in infectious pe-
riod tend to have smaller size of platelets when com-
pared to the values of  the patients in recovery period. 
In recent studies, it is shown that the mediators se-
creted from  platelets for leucocyte recruitment, play 
a role in inflammation cascade which takes place in 

exacerbation periods and during progressive pulmo-
nary damage, particularly in CF patients.11,12 In our 
previous study, we showed a decrease in MPV levels 
in children with CF in both  exacerbation and non-ex-
acerbation periods. We speculated that suggested that 
some cytokines including IL-6 were  detected higher 
in CF due to the chronic inflammation, particularly 
in exacerbation periods and elevated platelet counts 
with  lower MPV levels in CF disease might be relat-
ed to increased IL-6 levels.13 As in CF, platelets might  
play an important role either in chronic inflammation 
of  non-CF bronchiectasis or in progression of the dis-
ease.1,12,14  
It is well known that, platelet volume is directly cor-
related with platelet function and activation.15 Small-
er platelets have lower functional capabilities than 
the larger ones. Also,  platelet recruitment and trom-
bocytosis is directly related with the platelet volume. 
Thus, MPV might be used as an indicator of platelet 
function.15,16

Some recent studies reported that increased MPV 
values have been directly related with metabolic 
syndromes including diabetes, obesity, and myocar-
dial infarction particularly in adult population.17,18 
In diabetes and obesity, altered platelet morphology 
and function is  essential and larger and more active 
platelets are more likely to be associated with an in-
creased risk for vascular disease and myocardial in-
farction.18,19

The results of the studies including infectious diseases 
are debated. Becchi et al.20 demonstrated   a decrease 
in MPV values which was directly affecting mortality 
rate  in survivors of acute sepsis. The MPV values 

Table 3. Comparison of laboratory characteristics of children with non-CF bronchiectasis in non-exacerbation period and exacerba-

tion period.     

Characteristics    Children with bronchiectasis    Children with bronchiectasis    p-value

                      in non-exacerbation period     in exacerbation period                    

WBC (count/μL)  9.3±2.4                12.1±5.6                     0.02*                                                     

Hb  (g/dL)                 13.0±1.8                 12.7±1.9                       0.41                                                     

MCV (fL)                  78.5±6.3       78.3±6.4                               0.78                                                     

Platelet (count x 103/μL)       364±112                           383±113                               0.28                                                      

MPV (fL)                          7.9±0.7                                7.6 ±0.6                               0.02*                                                   

Notes: WBC: White blood cell, Hb:Hemoglobin, MCV: Mean corpuscular volume, MPV: Mean platelet volume. Parametric values are 

expressed as means with standart deviation (mean ± SD). *: Significance is determined by p< 0.05
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and platelet counts were negatively and non-linearly 
correlated with the mortality in septic patients.20 On 
the contrary, Bessman had observed a parallel trend 
between MPV values and platelet counts during the 
course of sepsis in adults.21 In addition, an increase 
in levels of MPV in acute upper urinary tract infec-
tious were reported.22 Increased MPV levels might be 
detected as a result of  either the development of more 
invasive disease or the unreponsiveness to the anti-
biotic treatment.23 The variety in results might be re-
lated to methodological differences in study designs. 
Moreover, MPV values are not static values, ranges 
widely according to blood sampling, storage, drugs 
and timing between sampling and analysis.24  
This present study is in agreement with previous 
studies involving chronic inflammatory diseases in 
which clinical remission is interrupted by acute epi-
sodes such as  ulcerative colitis,25 Crohn’s disease,26 
ankylosing spondylitis, rheumatoid arthritis,27 and fa-
milial Mediterranean fever.28,29 These studies reported 
that MPV levels were significantly lower in chronic 
course of the disease and the decrease is intimately 
correlated with the disease activity. Thus, MPV val-
ues might be used as an indicator for both chronic 
inflammation and acute exacerbation periods.25-29

Pro-inflammatory cytokines and mediators includ-
ing IL-6, interleukin-8 (IL-8), TNF-α and intercel-
lular adhesion molecule-1 (ICAM-1) have a role in 
inflammatory cascade both in disease progression and 
in exacerbations of bronchiectasis.30 Interleukin-6 
is often used as a marker of systemic activation of 
pro-inflammatory cytokines.31 Recently, a significant 
increase in IL-6 among other cytokines in bronchoal-
veolar lavage fluid and sputum in patients with bron-
chiectasis was demonstrated.32,33 This inflammatory 
reaction was exaggerated in subjects colonized by 
microorganisms with a clear relationship to the bron-
chial bacterial load. 
We speculate that several mechanisms might be re-
sponsible for decreased MPV values in children with 
non-CF bronchiectasis during both exacerbation pe-
riods and non-exacerbation periods. Our hypothesis 
might be explained by overproduction of inflamma-
tory cytokines including IL-6  which stimulate mega-
karyopoiesis with subsequent production and release 
of small sized platelets from the bone marrow. Re-
garding the effects of IL-6 on trombocytosis, it might 
be  hypothesized that lower MPV values in children 
with bronchiectasis  related to IL-6 levels especially 

in exacerbation periods. Other mechanism might be 
related with consumption of larger and more active 
platelets in the early stages of inflammation or during 
the exacerbations. We speculate that, there might be a 
direct relationship between inflammation and platelet 
function in bronchiectasis; although little is known 
about the definite pathophysiological mechanisms of 
bronchiectasis to define the role of platelets in acute 
inflammation. 
Limitations: The main limitations of this study is its 
retrospective design and limited number of patient 
enrollment. The antibiotic usage during exacerbation 
periods might effect the volume of functions of plate-
lets.

Conclusion
The present study, for the first time, showed the dis-
criminative value of MPV in non-CF bronchiectasis 
during acute exacerbation in children. MPV is a cost-
effective, easy performed test which might be a use-
ful marker for the assessment of disease activity and 
might give more objective information when com-
pared to other diagnostic tests. Further prospective 
studies with high number of participants  are needed 
to investigate the role of MPV, platelets and their re-
lationships with pro-inflammatory cytokines either in 
bronchiectasis or other respiratory diseases. 
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