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ABSTRACT 

Background: Airflow limitation in bronchial asthma is recurrent and produced by a variety of changes in the 

airway as bronchoconstriction, airway edema, hyper responsiveness, remodeling and cellular inflammation. 

Plasma β-thrombomodulin and platelet factor-4, common markers of platelet activation in vivo, have been 

reported to be elevated in symptomatic asthmatic patients’ platelets express more P-selectin on their surface 

in asthmatic patients. The mean platelet volume, a common measure of platelet size, could be used as an 

indicator of activated platelets. 

Objectives: To measure mean platelet volume in asthmatic patients to assess its use as a biomarker for 

asthma exacerbation. 

Patients and Methods: This was a case control study involved 50 asthmatic patients during both stable and 

exacerbation, in addition to 50 age and sex matched healthy subjects as a control group. Measurements of 

platelet count, mean platelet volume (MPV), C reactive protein (CRP) and spiro metric indices were 

performed for all participants. 

Results: Mean platelet volume (MPV) was significantly lower in exacerbation phase compared to both stable 

and control Group (p<.01), while it non significantly decreased in stable phase compared to control group. 

During acute exacerbation, the MPV /fl was positively correlated with FEV1%, FEV1/FVC ratio, VC%, 

FVC%, HB level, while it was negatively correlated with age, WBC, CRP, neutrophil percentage. Moreover, 

they were positively correlated with each other.  During stable asthma phase, the MPV /fl was positively 

correlated with FEV1%, FEV1/FVC ratio, VC%, FVC%, HB level, while it was negatively correlated with 

age, WBC, CRP, neutrophil percentage. Moreover, they were positively correlated with each other. 

Conclusion: MPV was altered in exacerbation phase compared with stable phase and control group. 

Measurement of the MPV is a valuable indicator of asthma severity/activity and appears as a useful screening 

test for asthma exacerbation. 

Key words: Asthma exacerbation, Mean platelet volume, Spirometric pulmonary function, asthma 

pathogenesis. 

 

INTRODUCTION 

     Asthma is a heterogeneous disease, 

usually characterized by chronic airway 

inflammation. It is defined by a history of 

respiratory symptoms such as wheeze, 

shortness of breath, chest tightness and 

cough that vary over time and in intensity, 

together with variable expiratory airflow 

limitation. These variations are often 

triggered by factors such as exercise, 

allergen or irritant exposure, change in 
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weather, or viral respiratory infections. 

Symptoms and airflow limitation may 

resolve spontaneously or in response to 

medication (Reddel and levy, 2015). 

     Exacerbations may occur in patients 

with a pre- existing diagnosis of asthma 

or, occasionally, as the first presentation 

of asthma. It usually occurs in response to 

exposure to an external agent (e.g., viral 

upper respiratory tract infection, pollen or 

pollution) and/or poor adherence with 

controller medication (Ullmann et al., 

2018). 

     Studies have indicated that low levels 

of MPV are due to the consumption of 

activated or large platelets under high-

grade inflammatory conditions and this is 

reversed during the course of anti- 

inflammatory therapy (Yuri Gasparyan et 

al., 2011). 

     Reduction in the MPV value may be 

related to the migration of large young 

platelets to the site of inflammation and a 

relative decrease in the circulation. 

Inflammatory conditions lead to changes 

in the platelet membrane and internal 

structure. It has been reported that 

depolymerization occurs in the 

microtubular structure of the platelets and 

changes occur in the structure of actin 

polymerization during inflammation. As a 

result, platelets change their shapes and 

this change which are reflected in the 

MPV (Flad and Brandt et al., 2010). 

     CRP production is a part of the 

nonspecific acute-phase response to most 

forms of inflammation and infection, A 

positive relationship has been reported 

between raised CRP levels and asthma 

exacerbation (Alobaidi et al., 2010). 

     The present work aimed to: To 

measure mean platelet volume in 

asthmatic patients to assess its use as a 

biomarker for asthma exacerbation. 

PATIENTS AND METHODS 

     This observation case - control study 

was conducted at Chest Diseases 

Department of Bab Elsharia hospital 

during the period from January 2019 to 

July 2019. It included 50 patients who 

were admitted with symptoms of asthma 

exacerbation. 

Inclusion criteria: 

     Bronchial asthma patient group and 50 

apparent healthy individuals without 

symptoms suggestive of any chest 

diseases. Their Spirometric indices and 

plain chest X ray were normal. 

Exclusion Criteria: 

     Patients with malignancies, patients 

with the hematological disorder, patients 

with valvular diseases, patients with 

autoimmune diseases, patients with 

hepatic failure, patient with renal failure, 

patient with heart failure, patient treated 

with an anticoagulant, statins, angiotensin 

converting enzyme, acetylsalicylic acid, 

clopidogrel, patients with coronary artery 

disease and patients with acute severe 

asthma. 

Asthma exacerbation was defined as the 

existence of any one of the following 

events: Emergency visits related to 

asthmatic attack (asthmatic attack-related 

hospitalization), or the use of systematic 

corticosteroids for at least 3 days. Inhaled 

short-acting and long-acting β2-agonist, 

inhaled steroids, oral steroids, and 

antibiotics were ordered to treat asthma 

exacerbation. After 6 weeks following the 
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attack, the patients were re-evaluated 

when they were symptom free. Stable 

asthma was defined as no exacerbation of 

symptoms in the past 6 weeks. 

Ethical Considerations: An informed 

Consent was obtained from each 

participant. 

Methodology: 

     All participants were subjected to 

Spirometry, Complete blood count testing 

and High-sensitivity CRP assay. 

     Spirometry, CBC and CRP were 

repeated 6 weeks later after improvement. 

Statistical analysis: Data were fed to the 

computer and analyzed using IBM SPSS 

Corp. Released 2013. IBM SPSS Statistics 

for Windows, Version 22.0. Armonk, NY: 

IBM Corp. Qualitative data were 

described using number and percent. 

Quantitative data were mean, standard 

deviation and range for parametric data 

after testing normality using Kolmogorov-

Smirnov test. P-values ≤0.05 were 

considered significant. Independent 

sample t-test was used in comparing the 

means of two groups, while spearman 

Correlation Coefficient test (r) was used to 

study the degrees of correlation. 

RESULTS 

 

     This study included 100 subjects, 50 

cases and 50 controls. No statistically 

Significant difference between control and 

cases regarding their demographic 

characteristics (age, sex and body mass 

index) with their mean age 36.24 & 39.96 

years, respectively (Table 1). 

 

Table (1): Comparison between bronchial asthma group and control group 

regarding age, sex and body mass index 

Groups 

Parameters 

Control group 

n=50 

Bronchial asthma group 

n=50 
P value 

Age (years) 

Mean ± SD 

 

36.24±8.97 

 

39.96±9.36 
 

p=0.045 
Range 18-50 18-59 

Sex 

Males 

Females 

N(%) 

20(40.0) 

30(60.0) 

N(%) 

27(54.0) 

23(46.0) 

 

P=0.161 

BMI(Kg/m2) 

Mean ± SD 

 

29.39±6.39 

 

29.11±6.34 
 

p=0.826 
Range 19.4-43.8 20-43.0 

SD, Standard deviation; BMI, Body Mass Index; Kg, kilogram; m, meter  

 

     There were statistically significant 

lower mean spirometric pulmonary 

function tests among asthmatic cases 

during acute exacerbation than control 

group (p<0.05). Mean FEV1/FVC%, 

FEV1%, FVC predicted%, VC 

predicted%, and FEF 25-75 predicted % 

were 70.35, 57.82, 82.14, 8.16& 59.7 

versus 90.8, 82.02, 85.0, 90.18& 73.96 

respectively for cases during acute 

exacerbation and control groups. 

Comparing cases during acute 

exacerbation and during stable phase; 

illustrate that there are statistically 

significant lower mean spirometric 

pulmonary function tests among asthmatic 

(Table 2). 
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Table (2): Comparison of Spirometric pulmonary function test between studied 

groups 

Groups 

 

 

Spirometric 

Pulm Function 

Test 

Bronchial asthma group 

N=50 

Control 

n=50 

Post Hoc Tukey test 

Exacerbation 

phase 
Stable phase p1 

p2 

 
p3 

FEV/FVC % 70.35±3.51 73.36±7.7 90.8±7.9 P<0.001 P<0.001 P<0.001 

FEV1 % 57.82±4.23 63.26±5.48 82.02±4.94 P<0.001 P<0.001 P<0.001 

FVC predicted % 82.14±3.60 86.50±4.40 85.0±5.47 P<0.001 P<0.001 P0.04 

VC predicted % 86.16±4.52 88.56±3.92 90.18±7.39 P=0.04 P=0.001 P<0.001 

FEF 25-75 

predicted% 
59.70±3.39 64.32±5.38 73.96±5.36 P<0.001 P<0.001 P<0.001 

All parameters were described as mean ±SD, p1:difference between cases during acute exacerbation and 

during stable phase , p2: difference between cases during stable phase and control group, p3:difference 

between cases during stable phase and control group 

 

       Comparing between control and cases 

during acute exacerbation, there was a 

statistically significant higher mean 

WBCS, eosinophils, lymphocytes, RBCS 

and CRP among cases with acute 

exacerbation phase than control group. 

Lower mean HB and MPV among cases 

was detected during acute attack than 

control group with statistically significant 

difference between them. Similarly; 

comparing between cases during acute 

exacerbation and during stable phase 

shows statistically significant higher mean 

WBCS, esinophils, lymphocytes, RBCS 

and CRP among cases with acute 

exacerbation than stable phase. Lower 

mean HB and MPV among cases were 

detected among cases with acute 

exacerbation than stable phase with 

statistically significant differences 

between them. Comparison between 

control and cases during stable phase 

demonstrated statistically significant 

higher mean lymphocytes and CRP 

among cases with stable phase than 

control group. Lower mean MPV among 

cases was detected during stable phase 

than control group with statistically 

significant difference between them, and 

there was statistically significant 

difference between control group and 

cases after acute exacerbation regarding 

WBCS count, eosinophils, lymphocytes, 

hemoglobin and MPV, while median 

platelet count and median RBCS have no 

statistically significant difference between 

studied groups (Table 3). 
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Table (3): Comparison of CBC results between studied groups 

Groups 

 

Parameters 

Bronchial asthma group 

N=50 Control 

n=50 

Post Hoc Tukey test 

CBC 
Exacerbation 

phase 
Stable phase p1 p2 p3 

WBCS(m/mm3) 9.09±1.38 7.93±1.63 7.54±1.38 <0.001 <0.001 0.209 

Eosinophil (%) 1.162±0.91 0.599±0.47 0.611±0.45 <0.001 <0.001 0.899 

Platelet (m/mm3) 362.82±40.09 352.10±39.66 356.96±43.95 0.05 0.488 0.563 

Lymphocytes 

(%) 
55.11±14.22 47.82±4.18 40.90±9.29 <0.001 <0.001 <0.001 

RBC (m/mm3) 5.16±1.58 3.86±0.89 4.0±0.87 <0.001 <0.001 0.415 

HGB ( g/dl) 10.45±1.64 11.66±1.42 11.35±1.12 0.003 0.002 0.254 

MPV(fl) 7.76±1.51 9.46±1.42 11.66±1.25 <0.001 <0.001 <0.001 

CRP 24.12±14.06 16.92±6.26 6.52±1.50 <0.001 <0.001 <0.001 

CBC, Complete Blood Count; MPV, Mean Platelet Volume; CRP, C Reactive Protein  

 

     All parameters were described as mean 

±SD, p1: difference between cases during 

acute exacerbation and during stable 

phase, p2: difference between cases 

during acute exacerbation phase and 

control group, p3: difference between 

cases during stable phase and control 

group 

 

DISCUSSION 

     Mean platelet volume values reflect the 

platelet size. Platelet size is determined at 

the level of progenitor cell (i.e., the 

megakaryocyte). Some studies reported 

that cytokines such as interleukin 3 (IL-3) 

and interleukin 6 (IL-6) influence 

megakaryocyte ploidy and can lead to the 

production of more reactive larger 

platelets. IL-6 and IL-3 are the cytokines 

that are produced by Th2 cells (Tuncel et 

al., 2012). 

     No significant difference was detected 

between cases and controls regarding age. 

Moreover, no significant difference was 

also detected regarding gender. In 

accordance with our results, Nacaroglu et 

al. (2016) reported that no significant 

difference between cases and controls 

regarding age and gender. 

     In our study, FEV1 predicted 

significantly reduced in acute exacerbated 

cases compared to controls. Additionally, 

it was significantly reduced in exacerbated 

cases compared to stable cases. These 

findings are consistent with that reported 

by Agapakis et al. (2016). As FEV1 

predicted significantly decreased in 

disease group compared to controls. 

Besides, it was significantly higher in the 

acute exacerbated cases compared to 

stable ones. 

     In the current study, FEV1/FVC 

markedly decreased in exacerbated cases 

compared to controls. Additionally, it 

showed slightly decrease in exacerbated 

cases compared to stable ones. In a 

previous Egyptian study by Hafez et al. 

(2019), The FEV1/FVC significantly 

decreased in exacerbated cases compared 

to stable ones. Also, diseased individuals 

had significantly lower FEV1/FVC values 

compared to controls. 

     In our study, CRP elevated in 

exacerbated cases compared to stable and 

control cases. Agapakis et al. (2016) 

showed that CRP elevated significantly in 
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cases compared to controls. Additionally, 

it was higher in cases with acute 

exacerbation compared to stable cases. 

Hafez et al. (2019) also stated that CRP 

significantly elevated in exacerbation 

phase compared to controls and stable 

cases. Moreover, stable cases had 

significantly higher levels compared to 

controls. 

     Regarding platelet count in our study, 

it did not differ significantly between 

controls and exacerbated cases. Likewise, 

exacerbated and stable cases did not have 

any significant difference regarding the 

same parameter. Tuncel et al. (2012) 

found that the number of platelets in 

asthmatic patients during and after the 

attack compared to healthy subjects had 

no significant difference. 

     Same variability in platelet count was 

found among asthmatic children, as 

Nacaroglu et al. (2016) reported that 

platelet count significantly increased in 

the patient group either in exacerbation 

phase or asymptomatic periods compared 

with controls. Dogru et al. (2015) reported 

that the platelet count was significantly 

higher in both stable asthmatic and 

exacerbated asthmatic patients compared 

with controls, whereas there was no 

significant difference between stable 

asthmatic and exacerbated asthmatic 

patients. 

     MPV in the current study was 

significantly lower in exacerbated cases 

compared to controls. Moreover, 

exacerbated cases had significantly lower 

values compared to stable ones. Sun et al. 

(2014) reported that MPV values were 

lower during periods of asthma 

exacerbation compared to asymptomatic 

periods. Tural Kara et al. (2015) showed 

that MPV decreased significantly during 

asthmatic attack compared to after attack. 

Moreover, the platelet crit value showed 

the same change. Nevertheless, platelet 

count did not differ significantly between 

cases during and after attack. Agapakis et 

al. (2016) reported that MPV was 

significantly decreased in cases with 

COPD compared to controls. Moreover, 

MPV decreased significantly in cases with 

acute exacerbation compared to stable 

cases. Dolap et al. (2018) have claimed 

that the levels of MPV values drop due to 

the consumption of active or large 

platelets in severe inflammatory 

conditions and that this can be reversed by 

anti-inflammatory treatments. 

     Our study further supported this theory 

that MPV can also be a marker for acute 

attacks in patients with asthma. These 

findings indicated that platelet indices are 

more sensitive biomarkers for asthma 

exacerbation than platelets count. Tuncel 

et al. (2012) demonstrated that MPV 

values in asthmatic children both during 

an asthmatic attack and during the 

asymptomatic period had no statistically 

significant difference compared to the 

healthy control group. Furthermore, no 

statistically significant difference was 

found between mean MPV values in 

asthma exacerbation and asymptomatic 

period. MPV had a mean of 7.8, 7.7, and 

7.9 fl in acute attack, attack free period, 

and healthy controls respectively. 

Nacaroglu et al. (2016) confirmed these 

findings. There was no significant 

difference between acute cases, stable 

cases, and controls regarding MPV. 

Besides, other authors did not find any 

statistical difference between patients with 

asthma exacerbations, stable asthmatic 

patients and healthy subjects in terms of 
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MPV values (Dolap et al., 2018). Hafez et 

al. (2019) reported that MPV was 

significantly reduced in exacerbated cases 

compared to stable cases, and controls. 

     In the current study, using a cut of 

value of 9.3 fl, MPV had sensitivity and 

specificity of 82 and 74% in predicting 

asthma, with an accuracy of 78%.  MPV 

during the asthmatic attack was a 

significant predictor of acute asthma (p = 

0.036). In another study by Agapakis et al. 

(2016), the receiver operating 

characteristic curve showed that the best 

cut point of mean platelet volume (8.2 fL), 

which is suggested to discriminate 

between the acute exacerbation phase and 

the stabilization phase at the time of 

diagnosis. 

     In the current study, MPV did not have 

any significant correlation with any 

spirometric pulmonary function items, 

apart from VC % predicted during the 

attack, which had a significant negative 

correlation. 

     Tuncel et al. (2012) stated that the 

presence of atopy, infection, eosinophilia, 

elevated IgE, severity of asthmatic 

exacerbation did not influence MPV 

values. Tural Kara et al. (2015) reported 

that during the attack, only the severe 

asthma attack group had a negative 

correlation between platelet count and 

FEV1. When all patients were examined 

after the attack, PDW was positively 

correlated with FEV1, FVC, FVC and 

FEF25-75.Considering all the patients, no 

correlation between MPV, PCT, p-

selecting values and age at diagnosis, 

smoking exposure, concomitant allergic 

rhinitis, or family history of asthma was 

evident. 

     Mean platelet volume was significantly 

correlated with C-reactive protein, WBC 

count, and neutrophil percentage in the 

exacerbation period. In contrast, no 

significant correlation between mean 

platelet volume and FEV1 was found. 

Also, there was no correlation between 

mean platelet volume and duration of 

hospitalization (Agapakis et al., 2016). 

Nacaroglu et al. (2016) stated that asthma, 

severity of asthma exacerbation, 

immunotherapy, infection, atopy, and 

esinophil count have no effect on MPV. 

Other authors demonstrated that, during 

exacerbation phase and stable phase, MPV 

was positively correlated with 

FEV1/FVC, FEV1%, FVC%, FEF25-

75%, whereas it was negatively correlated 

with hsCRP, PCT, symptoms duration, 

WBC, and platelet count. Moreover, they 

were negatively correlated with symptom 

duration during exacerbation phase and 

positively correlated with each other 

(Hafez et al. 2019). 

CONCLUSION 

     The MPV was found to be lower 

during exacerbation phase compared to 

stable phase. The negative correlation 

between MPV and hs-CRP and WBC, and 

its positive correlation with FEV1 

indicated that MPV may be a determinant 

of airway inflammation severity. 

Therefore, MPV may be used in 

determining the acute asthma exacerbation 

severity. 
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دور متوسط حجم الصفائح الدموية كمؤشر حيوي في التفاقم 
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يتكررررررر الحرررررد مررررري اررررردفق ال ررررروان فررررري الربرررررو ال صررررربي وي رررررت   ررررري مجمو رررررة  خلفيةةةةة البحةةةةة  

مت و ررررررة مرررررري الترييررررررراث فرررررري مجرررررررة ال رررررروان م رررررر   رررررريق الشررررررع  ال وائيررررررة  ومجرررررررة 

لخلررررررويت وقررررررد اررررررم ر ررررررد ال رررررروان  واةسررررررتجابة المفرلررررررة  وت رررررراد  التشرررررركي  واةلت ررررررا  ا

  وهمرررررا مررررري الع مررررراث 4ارافررررراو مبرررررتوة بيترررررا عرومبومرررررديوليي و امررررر  الصرررررفائح الدمويرررررة 

الشرررررائعة لت شررررريط الصرررررفائح الدمويرررررة لررررردي ابرررررم اي برررررا   كمرررررا لررررروح  ترافررررراو فررررري مبرررررتوي 

مرررراد  برررري سررررليكتيي بالصرررررفائح الدمويررررة لمر رررر  الربرررروت كمرررررا يمكرررري اسررررتخدا  متوسررررط حجرررررم 

 تؤشر  ل  ا شيط الصفائح الدمويةالصفائح الدموية كم

قيررررراس متوسرررررط حجرررررم الصرررررفائح الدمويرررررة فررررري مر ررررر  الربرررررو لت يررررريم  الهةةةةةدا مةةةةةن البحةةةةة  

 .تستخدامه كمؤشر بيولواي لتفاقم الربو

أاريررررررا هررررررلى الدراسررررررة  لرررررر   مبرررررريي مري ررررررا  بررررررالربو فرررررري  المرضةةةةةةق  اريقةةةةةةة البحةةةةةة  

م مررررري مر رررر  الصررررردر  يرررراد  الصررررردر بمبتشررررف  برررررا  الشررررعرية الجرررررامعي وقررررد ارررررم ا تيرررراره

الرررررليي يعرررررا و  مررررري أ ررررررالإ شرررررديد  مررررري الربررررروت باي رررررافة تلررررر   مبررررريي مررررري ا شرررررخا  

 .المتطاب يي في البي والج س لمجمو ه اة تبار كمجمو ة  ابطة

بشررررررك   أظ رررررررث ال تررررررائ  أ  متوسررررررط حجررررررم الصررررررفائح الدمويررررررة كررررررا  أقرررررر  نتةةةةةةاحث البحةةةةةة  

مررررررري المجمو رررررررة المبرررررررت ر   مررررررري الربرررررررو م ار رررررررة بكررررررر  ملحررررررروظ فررررررري المراحررررررر  المت دمرررررررة

مبررررررررت ر  م ار ررررررررة وال ررررررررابطة  بي مررررررررا لررررررررم ارررررررر خف  بشررررررررك  ملحرررررررروظ فرررررررري المرحلررررررررة ال

ت وأع رررررران التفرررررراقم الحرررررراد  ترارررررربط متوسررررررط حجررررررم الصررررررفائح الدمويررررررة بالمجمو ررررررة ال ررررررابطة

ررررررا  ررررررا تيجابي ررررررا مررررررو  برررررربة حجررررررم الافيررررررر ومبررررررتوة ال يمجلرررررروبيي بي مررررررا ارارررررربط ارابال  ترابال 

 ررررر و   لررررر   لررررر     البي ررررران وسررررري أر بررررري و بررررربة العررررردةثلبي ا برررررالعمر و  يرررررا الرررررد  سررررر

كررررا وا مررررررابطيي بشرررررك  تيجرررررابي مرررررو بع ررررر م الرررربع  بي مرررررا أع ررررران مرحلرررررة الربرررررو المبرررررت ر ت 
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رررررا تيجابي ررررررا مرررررو  برررررربة حجرررررم الافيررررررر  وقرررررد تراررررربط متوسررررررط حجرررررم الصررررررفائح الدمويرررررة ترابال 

رررررا سرررررلبي ا برررررالعمر و  يرررررا الرررررد  ال برررررري ومبرررررتوة ال يمجلررررروبيي بالرررررد   بي  مرررررا تراررررربط ترابال 

البي ررررران وسررررري أر بررررريت  ررررر و   لررررر   لررررر   كرررررا وا مررررررابطيي بشرررررك  تيجرررررابي مرررررو بع ررررر م 

 .البع 

ويررررررة وكرررررر  مرررررري يشررررررير اةرابررررررال البررررررلبي برررررريي متوسررررررط حجررررررم الصررررررفائح الدم الاسةةةةةةتنتا  

برررررري تلررررر  وسررررري أر بررررري  وارابالررررره اييجرررررابي مرررررو حجرررررم الافيرررررر ال    يرررررا الرررررد  البي ررررران

أ  متوسررررررط حجررررررم الصررررررفائح الدمويررررررة قررررررد يكررررررو  مؤشررررررر لشررررررد  تلت ررررررا  مجرررررررة ال رررررروانت 

 .للل   يمكي استخدامه في احديد شد  افاقم الربو الحاد

ا تبرررررار   متوسرررررط حجرررررم الصرررررفائح الدمويرررررة  اد للربرررررو الشرررررعب التفررررراقم الحررررر  الكلمةةةةةاا الدالةةةةةة

 توظائف الت فس


