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Abstract:
OBJECTİVE: The aim of this study is to evaluate the relationship between acute exacerbations and the mean 
platelet volume (MPV) trend in children with cystic fibrosis (CF), to predict the exacerbations.

METHODS: A total of 46 children with CF and 37 healthy children were enrolled in the study. White blood cell 
count (WBC), hemoglobin level, platelet count, mean platelet volume (MPV), and mean corpuscular volume 
(MCV) were retrospectively recorded.

RESULTS: Our study population consisted of 25 (54.3%) males and 21 (45.7%) females with CF and 20 (54.0%) 
males and 17 (46.0%) females in the healthy control group. The mean age of the CF patients was 6.32 ± 4.9 years 
and that of the healthy subjects was 7.02 ± 3.15 years. In the acute exacerbation period of CF, the MPV values were 
lower and WBC and platelet counts were higher than those in the healthy controls (P = 0.00, P = 0.00, P = 0.00, 
respectively). Besides, in acute exacerbation, the MPV values were lower and the WBC count was higher than 
the values in the non-exacerbation period (P = 0.01, P = 0.00, respectively). In the non-exacerbation period MPV 
was lower and platelet count was higher when compared to healthy subjects (P = 0.02, P = 0.04, respectively).

CONCLUSION: This study suggests that MPV might be used as a simple, cost effective, diagnostic, predictive 
indicator for platelet activation in pediatric CF patients related to chronic inflammation, which might be helpful to 
discriminate or estimate exacerbations.
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Cystic fibrosis (CF) is a common autosomal 
recessive disease, mostly encountered in the 

Caucasian population.[1] According to the limited 
number of studies, the prevalence is 1 in the 2500 
in general population in our country, Turkey.[2] 

CF is caused by the mutations in the CF trans- 
membrane conductance regulator gene (CFTR).[3] 
It is a multi-systemic disease in which variabilities 
affecting individuals in all ages are characterized 
by acute or persistant respiratory symptoms, 
chronic sinopulmonary diseases, malnutrition, 
steatorrhea, meconium ileus, pseudobartter 
syndrome, nasal poliposis and male infertility.[1,4,5]

To our knowledge, this is the first study in 
literature with regard to platelet function by 
measuring mean platelet volume (MPV) levels 
in children with CF to anticipate exacerbations.

Therefore, the present study was designed 
to investigate the relationship between acute 
exacerbations and MPV trend in children with 
CF, to clarify its significance.

Methods

Case records of all patients diagnosed as CF and 
followed-up in the Pediatric Allergy Department 

between November 2006 and March 2011, were 
retrospectively reviewed. All patients included 
in the study were diagnosed as CF according 
to the established criteria of Cystic Fibrosis 
Foundation Consensus report. These criteria were 
characterized as phenotypic features consistent 
with CF (chronic sinopulmonary disease, 
gastrointestinal and nutritional abnormalities, 
salt loss syndromes) or a history of CF in a sibling, 
a positive newborn screening test accompanied 
with an increased sweat chloride concentration, 
two detected CF mutations, or an abnormal 
nasal epithelial ion transport.[5] Exclusion criteria 
included having non-classic CF phenotype and 
no recorded exacerbation in the follow- up period 
and pre-existing hematological, cardiovascular, 
and metabolic diseases to avoid unreliability in 
the MPV measurement.

Cystic fibrosis exacerbation was defined as the 
presence of the following signs or symptoms; 
increase in cough frequency, sputum production, 
changes in sputum quality, dyspnea, tachypnea, 
exercise intolerance, loss of appetite, weight loss, 
hemoptysis, fever above 38ºC, and an increase in 
crepitations, and wheezing.[4,5]
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Finally, a total of 46 CF patients were enrolled in the study. 
Thirty seven age and sex-matched healthy children constituted 
the control group. Demographic data, signs and symptoms of 
disease at the time of diagnosis, age of onset, age at the time 
of diagnosis, time interval between disease and diagnosis, CF 
gene mutation, bacterial colonization status, and exacerbation 
frequencies and treatments were recorded for each patient.

Laboratory data were obtained at the time of diagnosis and 
then in the exacerbation period from the computerized patient 
database: White blood cell count (WBC), hemoglobin level, 
platelet count, MPV, mean corpuscular volume (MCV). The 
same computerized database was used for evaluation of 
complete blood count parameters for healthy children.

Blood samples were aseptically drawn by vein puncture into 
sterile standard tubes with a constant amount of sodium citrate 
for anticoagulation, recommended for reliable estimations of 
MPV, in order to avoid platelet swelling, and maintained at 20ºC. 
The complete blood count analyses were performed in the same 
Coulter analyzer model LH within one hour, which was routinely 
checked every month in the central laboratory of our institution. 
The reference value for MPV ranged between 7.0 and 11 fl.

Data were analyzed using the Statistical Package for Social 
Sciences version 15.0 (SPSS for Windows 15.0, Inc., Chicago, 
IL, USA). Parametric and non-parametric tests were conducted 
with Student t test, paired- samples t test, and the Chi square 
test. Pearson correlation was used to examine the association 
between MPV and other laboratory data. A P value of < 0.05 
was considered as statistically significant. Data were expressed 
as the mean ± standard deviation (SD).

Results

Our study population consisted of 25 (54.3%) males and 21 
(45.7%) females with CF and 20 (54.0%) males and 17 (46.0%) 
females in the control group. Mean age of the CF patients was 
6.32 ± 4.9 years and that of the healthy subjects was 9.02 ± 3.15 
years. No significant difference considering age and gender 
was found between the CF patients and the control group. 
Mean diagnosis by age was 4.01 ± 1.41 and the mean follow- 
up period of the patients was 5.32 ± 2.83 years. In 16 patients 
(34.7%) the mutations were defined and 13 of them (81.2%) 
had mutations in ∆F 508, one patient (6%) had a mutation 
in M2183, and two patients (12.5%) in 1078 delT. The clinical 
characteristics of patients are given in Table 1.

In the acute exacerbation period of CF, the MPV values were 
lower, but either the WBC or platelet counts were higher than 
in the healthy controls (P = 0.00, P = 0.00, P = 0.00, respectively). 
Besides, in acute exacerbation the MPV values were lower 
and the WBC count was higher than the values of the  
non-exacerbation period (P = 0.01, P = 0.00, respectively). In 
the non-exacerbation period MPV was lower and platelet count 
was higher when compared to the healthy subjects (P = 0.02, 
P = 0.04, respectively).

However, there was no significant difference between 
hemoglobin and MCV levels among the CF patients in the 
exacerbation period, exacerbation-free period, and the healthy 
controls. Comparison between laboratory parameters is given 
in Table 2.

In seven CF patients (15.2%) sputum culture was positive 
for Staphylococcus aureus and in thirteen patients (28.6%) for 
Pseudomonas aeruginosa. Nine of thirteen patients (69.2%) 
had pulmonary colonization of Pseudomonas aeruginosa and 
were under nebulized antibiotic treatment. MPV values of 
CF patients in the exacerbation period were not significantly 
altered by either culture positivity or negativity (P = 0.20) for 
Pseudomonas aeruginosa and the results were also similar for 
Staphylococcus aureus infections (P = 0.82). Although in CF 
patients, with colonization of Pseudomonas aeruginosa WBC 
was significantly higher than non-colonized patients. There 
was no significant difference between MPV values in patients 
who were colonisated with either Pseudomonas aeruginosa 
or Staphylococcus aureus, when compared to non-colonized 
CF patients in the exacerbation period (P = 0.23, P = 0.20, 
respectively). Besides these, there was a positive correlation 
between WBC and platelet counts (P = 0.00, r = 0.494) in the 
non-exacerbation period for CF patients.

Table 2: Comparison of laboratory parameters between patients’ exacerbation-free period (group 1), during 
exacerbation (group 2), and healthy controls (group 3)
Parameter Number Group 1 Number Group 2 Number Group 3 Group comparisons (P value)*
MPV (fL) 46 7.6 ± 0.9 46 7.0 ± 1.0 37 8.1 ± 0.6 1-2 (0.01), 1-3 (0.02), 2-3 (0.00)
PLT (×103/mL) 46 339 ± 37 46 377 ± 04 37 300 ± 72 1-2 (0.85), 1-3 (0.04), 2-3 (0.00)
WBC (×103/mL) 46 9.1 ± 2.8 46 14.2 ± 4.6 37 7.9 ± 2.4 1-2 (0.00), 1-3 (0.39), 2-3 (0.00)
Hb 46 12.5 ± 1.6 46 12.6 ± 1.8 37 12.8 ± 0.8 1-2 (0.71), 1-3 (0.27), 2-3 (0.52)
MCV 46 80.2 ± 4.0 46 78.4 ± 6.3 37 80.7 ± 4.4 1-2 (0.89), 1-3 (0.58), 2-3 (0.06)
Values are given as mean ± SD. *P < 0.05 is significant MPV: Mean platelet volume,WBC: White blood cell count, MCV: Mean corpuscular volume, PLT: Platelet, 
Hb: Hemoglobin

Table 1: Clinical characteristics of patients
Clinical characteristics Number of patients 

(no:46) (%) 
Gender (M/F) 25 (54.3) / 21 (45.7)
Age 6.32 ± 4.90
Age at onset of disease 4.10 ± 1.41
Follow-up period 5.32 ± 2.83
Intermarriage 14 (30.0)
Pulmonary involvement 44 (95.0)
Gastrointestinal manifestations 32 (69)
Failure to thrive 13 (28.2)
Diffuse bronchiectasis 15 (32.6)
Culture positivity for Pseudomonas 
aeruginosa

13 (28.2)

Colonization of Pseudomonas aeruginosa 9 (19.5)
Culture positivity for Staphylococcus aureus 7 (15.2)
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Discussion

This is the first study evaluating the MPV values in CF patients. 
This study reveals that the MPV levels in CF patients decrease, 
particularly in the exacerbation period, when compared to 
healthy children and CF patients in the non-exacerbation 
period.

Pulmonary complications are the major cause of morbidity and 
mortality in children with CF.[4] In infants with CF, born with 
normal lung parenchyma, inflammation and chronic infection 
begin histologically when they are as young as four weeks. The 
deterioration develops over time despite the negative bacterial 
cultures.[4-6] Recurrent episodes of increasing pulmonary 
symptoms are defined as exacerbations.[7] Diagnostic tools 
that can be used for detection of exacerbation are radiographic 
changes, spirometric declines and identification of pathogens 
by bacterial cultures;[8] however, these have no quantitative or 
specific role to anticipate exacerbations.

Many studies showed that platelets play a major role in 
inflammation as in hemostasis and thrombosis.[9] There were 
a number of studies demonstrating that the patients with CF 
had an increased number of circulating platelets,[10] increased 
platelet activation as a response to gram negative infection,[11] 
and increased urinary tromboxane excretion correlated with 
decreased FEV1.

[12] These studies suggested that in cystic 
fibrosis, the mediators secreted by platelets for leucocyte 
recruitment also activated themselves causing a positive 
feedback loop, which had a potential risk for lung disease 
exacerbation and progressive pulmonary damage.[13]

Also, it is demonstrated that the platelet volume is correlated 
with platelet function and activation.[14] Small platelets have 
lower functional capabilities than larger ones.[15] Therefore, the 
mean platelet volume (MPV) has been used as an indicator of 
platelet function for inflammatory diseases.[14-16]

Many recent studies demonstrated that increased MPV values 
have been associated with metabolic syndromes including 
myocardial infarction,[17] acute ischemic stroke,[18] diabetes,[19] 
obesity,[20] and bronchopulmonary dysplasia.[21]

The results of the present study are in agreement with 
the previous studies that have also reported a decrease in 
MPV values in chronic inflammatory diseases including, 
ulcerative colitis,[22] Henoch Schönlein purpura (HSP),[23] 
ankylosing spondylitis[24], rheumatoid arthritis,[24] and familial 
Mediterranean fever (FMF).[25,26] In addition, the decrease in 
MPV values was mainly associated with disease activation. 
In literature, the results for infectious diseases seem to be 
conflicting. MPV decreased in sepsis suggesting a disturbance 
of platelet production, and altered platelet activity, which was 
probably affecting the mortality rate[27] whereas, MPV increased 
in acute urinary tract infections.[28]

In a previous study the authors speculated that lower MPV 
levels particularly in FMF attacks were probably related to 
interleukin-6 (IL-6) levels, which increased significantly during 
the attack periods.[25,26] Besides these, some other studies were 
suggested that decreased the MPV levels, which might be an 
indicator of a defect in the regulation of thrombopoiesis for 

inflammatory bowel disease (IBD).[29] Studies showed increased 
levels of the tumor necrosis factor-a (TNF-a), interferon-γ 
(IF-γ), IL-1, IL-6 in ulcerative colitis, and Crohn’s disease.[30] 
Administration of IL-6 also presented an increase in platelet 
number and a decrease in MPV levels in cancer patients.[31] 
MPV was also influenced by inflammation.[18] Some authors 
put forward IL-6 from other cytokines as an important pro- 
inflammatory cytokine which could induce thrombocytosis 
and affect platelet volume.[32,33]

There is evidence that platelets have an important role in the 
inflammatory cascade of CF lung pathologies.[34,35] Platelets can 
potentiate an inflammatory process by enhancing recruitment 
of leucocytes and inhibiting the capability of apoptosis of 
neutrophils, monocytes, and eosinophils.[35,36] In CF, the 
overall pulmonary inflammation begins with or without 
infection mediated by pro-inflammatory cytokines like IL-6 
and leukotrien B4 (LTB4) and the inflammation becomes more 
intense in the presence of bacterial colonization and chronic 
infection.[37] The decrease in platelet count and volume might be 
related to some cytokines like IL-6, which are detected higher 
during the inflammatory process of the overall CF disease 
process, particularly in exacerbations, as found in previous 
studies.

Conclusion

In conclusion, this study suggests that MPV might be a 
useful parameter to be used as an indicator for chronic CF 
inflammation and a predicting factor for the onset of pulmonary 
exacerbations. This parameter counted by clinical hematology 
analyzers is a simple, effortless diagnostic tool for platelet 
function and activation and adds no extra cost or technical 
effort.

The major limitations of this study are its retrospective design 
and small number of patient enrollment. Therefore, further 
prospective studies investigating the factors affecting the 
platelet size are required, to determine whether MPV has a 
clinical implication and role in this disease.
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