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ABSTRACT
Objective: Platelets play an important role in the pathogenesis of disorders associated with the local or systemic inflammation. Mean platelet
volume (MPV) is a marker for platelet activation, and larger platelets are more acti-vated. In this study, we aimed to investigate MPV values in
patients with Behcet’s disease, patients with recur-rent aphthous stomatitis, and controls.
Methods: Patients with Behcet’s disease and patients with recurrent aphthous stomatitis who presented to a dermatology outpatients clinic were
enrolled in this study. Age, sex, MPV values, vitamin B12, and TSH were retrospectively recorded.
Results: A total of 113 patients with recurrent aphthous stomatitis, 87 patients with Behcet’s disease, and 71 healthy controls were enrolled in
this study. Among them, 74 (65.5%) of the patients with recurrent aphthous stomatitis were females, and 39 (35.5%) were males. Additionally,
50 (63.4%) of the patients with Behcet’s disease were females, and 37 (42.5%) were males. Finally, 45 (63.4%) of the controls were females, and
26 (36.6%) were males. There was no statistically significant difference in MPV values in patients with Behcet’s disease, patients with recurrent
aphthous stomatitis, and control group.
Conclusion: MPV is a simple and useful parameter seen in routine complete blood count (CBC) laboratory tests. It is investigated as an
inflammation marker. Although in some studies, MPV was high in patients with Behcet’s disease, in our study, we did not observe any statistically
significant difference in patients with Beh-cet’s disease, patients with recurrent aphthous stomatitis, and control group.
Keywords: MPV, recurrent aphthous stomatitis, Behcet’s disease

Introduction
Recurrent oral aphthae (ROA) are among the most common
diseases of the oral mucosa and 20% of the population is affected.
It is an inflammatory condition whose etiology is not clearly
known and appears in the oral mucosa as painful, recurrent, single
or multiple ulcers (1, 2). It is thought to occur due to immunemediated epithelial damage as a result of the disruption of the
immune system. The lesions usually appear as white membranes
on the ground and as erythematous halo in the periphery. It is
mostly seen in non-keratinized oral mucosa surfaces (3). There

are 3 types as minor, major and herpetiform. While minor ulcers
are less than 1 cm and heal without a scar, major aphthae are
over 1 cm and the healing period can take weeks or months, and
they heal by scarring. Herpetiform aphthae consist of a number of
small minor aphthae in group (4).
Behçet’s disease (BD) is an inflammatory disease that may involve
many systems with recurrent oral aphthae, genital aphthae, and
ocular findings. Oral ulcer, genital ulcer, ocular involvement,
vascular findings, neurological findings, joint findings, urogenital
findings, cardiac findings and gastrointestinal findings can be
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seen in BD (5, 6). The disease was first described by Turkish
dermatologist Hulusi Behçet in 1937 as “oral recurrent oral
aphthae, genital aphthae, and uveitis”, which are 3 symptom
complexes (7).
Most of the findings of BD are thought to be due to vasculitis.
All small, medium and large vessels, and arterial and venous
system can be involved in BD (5). The diagnosis of BD is
made according to the diagnostic criteria of the international
study group. The BD-related criteria of the International Study
Group are recurrent oral aphthae and the positivity of 2 of the
followings; genital aphthae, typical ocular findings, typical skin
findings, or pathergy test. International diagnostic criteria of
Behçet’s disease were revised in 2013 and the scoring system was
developed (Table 1) (8). According to the scoring system; ocular
lesions, oral and genital aphthae are scored as 2 points each,
and central nervous system involvement and vascular lesions are
scored as 1 point. If pathergy is applied, it is evaluated as 1 point
(Pathergy test is optional and primary scoring system does not
include pathergy test). When the pathergy test is used as a score,
1 extra point is required for the diagnosis). If a patient receives a
score ≥4, he/she is diagnosed with BD.
Platelets are involved in the pathogenesis of local and systemic
inflammation. Mean platelet volume (MPV) is indicative of
platelet activation; large platelets are more active (9). MPV is
used to measure platelet functions and activation (10, 11).
MPV values change in inflammatory diseases. Chemokines,
cytokines and other inflammatory mediators are secreted from
platelets (11). In addition to familial mediterranean fever (FMF),
rheumatoid arthritis, asthma, hypertension, diabetes mellitus,
myocardial infarction, secondary pulmonary hypertension, acute
rheumatic fever, and many inflammatory diseases such as BD
and ROA; MPV values were also studied in gastroenterites such
as entamoeba and rotavirus.

Methods
Our study includes the patients who were admitted to
Bezmialem Vakıf University Medical Faculty, Skin and Venereal
Diseases outpatient clinics due to recurrent oral aphthae and
Behçet’s disease between January 2014 and 2016. Age, gender,
mean platelet volume values, vitamin B12, TSH, and pathergy
values of the patients were retrospectively reviewed and recorded.
BD diagnoses were made according to the criteria of the
International Study Group and the patients who were followed
up were included in the study. As the control group, the patients
who were admitted to our outpatient clinics with hair loss or
tinea pedis, who did not have systemic disease and who were
compatible with our study group patients in terms of age and
gender were included in the study.
Our study was conducted in accordance with the principles of
World Medical Association Declaration of Helsinki “Ethical
Principles for Medical Research Involving Human Subjects”
(amended in October 2013).

Statistical analysis
Statistical analyses were performed using SPSS for Windows
15.0 (Statistical Package for the Social Sciences Inc.; Chicago,
IL, USA). Kruskal Wallis test was used in the comparisons and
p <0.05 was considered significant. Mann-Whitney U was used
for age compatibility and chi-square test for gender compatibility
between the control group and the study groups.

Results
The study included 113 patients with ROA, 87 patients with
BD, and 71 healthy individuals for the control group. In our
study, Mann-Whitney U was used in terms of age compatibility
between the control group and the study groups; chi-square test
was used for gender compatibility, and the result was found to
be consistent.
Of the patients with ROA, 74 (65.5%) were female and 39
(35.5%) were male. Fifty (63.4%) of the patients with BD were
female and 37 (42.5%) were male. There were 45 (63.4%) female
patients and 26 (36.6%) male patients in the control group. The
mean age of the patients with ROA was 31.8 years, the mean
age of the patients with BD was 39.1 years and the mean age of
the control group was found as 38.5. There was no significant
difference between the patients with recurrent oral aphthae and
BD and the control group in terms of MPV values (Table 2). No
significant difference was found in patients with ROA and BD
and the control group in terms of vitamin B12 values. There was
no statistically significant difference among the three groups in
terms of ferritin values.
Table 1: International Diagnostic Criteria for Behçet’s
Disease: Scoring system, 4-point Behçet’s disease diagnosis
Symptoms/findings

Score

Ocular findings

2

Genital aphtha

2

Oral aphtha

2

Skin lesions

1

Neurological findings

1

Vascular Findings

1

Positive Pathergy Test*

1

*Pathergy test is optional and primary scoring system does not include
pathergy test. When the pathergy test is used as a score, 1 extra point is
needed for the diagnosis

Table 2: MPV values in patients with recurrent oral
aphthae, in Behçet’s patients and in the control group
Patient

MPV (average)

n

Standard
deviation

Average

ROA

8.13

113

0.97

7.98

BD

8.53

87

2.02

8.00

Control

8.04

71

1.16

8.00

Total

8.23

271

1.44

8.00

p=0.493, Kruskal Wallis test was used. MPV: mean platelet volume; ROA:
recurrent oral aphthae; BD: Behçet’s disease

197

Özkaya et al. RAS, Behcet Disease, MPV

Discussion
Thrombocyte activation is considered to be important in diseases
with thrombosis, inflammation and endothelial dysfunction in
the pathophysiology. MPV is a value used to measure platelet
size and is thought to indicate platelet activation (25). It is
thought that platelets with large volumes are more active, and
more prone to aggregation and endothelial damage (22). It has
been suggested that large platelets can store and release more
serotonin, beta thromboglobulin and thromboxane A2 (29, 30).
In recent years, MPV has been shown to be a marker of many
inflammatory diseases (9, 12-28).
In their study they conducted with children with amebiasis,
Çelik et al. (9) found the MPV values higher than healthy control
group. In this study, they observed positive correlation between
MPV values and leukocyte values. They thought that MPV
values increased in low-grade inflammation, that newly produced
large-volume platelets were released in the environment in higher
amounts, and that MPV values could be found lower in cases of
severe inflammation due to the increase in the consumption of
large platelets.
MPV values were also investigated in BD and different results
were obtained (21-27). In the study of Açıkgöz et al. (21)
found that MPV values in patients with thrombosis in BD
were higher than in those without thrombosis. They did not
find a relationship between other findings and MPV, and
between disease activity and MPV. Türkcü et al. (22) did not
find a significant difference in terms of MPV values between
Behçet patients with active uveitis and BD patients who did not
have uveitis. They determined the MPV value to be lower in
comparison to the control group.
Balta et al. (25) found in their study that arterial stiffness was
higher in BD patients than in the control group, and they found
MPV values high in people with arterial stiffness. In this study,
MPV values in BD were found to be higher than in the control
group. Similarly, Lee et al. (28) also found in their study that the
MPV value was low in Behçet’s Disease and they did not detect
any difference in terms of MPV values between BD patients with
and without thrombosis.
Çelik et al. (31) found that MPV values were lower in children
with rotavirus gastroenteritis compared to the control group.
They thought that low MPV values could be due to increased
platelet consumption in case of severe inflammation and
impaired thrombopoiesis depending on rapid production.
Özdemir et al. (32) found no difference between pediatric
patients with acute rheumatic carditis and control group in terms
of MPV values. In this study, there was no statistically significant
difference between MPV values before and after treatment.
Nacaroğlu et al. (33) compared the MPV values between pediatric
patients who were admitted due to asthma exacerbations and
healthy children of the same age group, and they found no
significant difference. They found MPV values high in patients
with severe resistant asthma during asymptomatic period.
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They thought that this may be caused by the presence of more
inflammation in the airway in patients with severe persistent
asthma.
Mean platelet volume indicates the size of platelets and is also a
marker of inflammation. Elevations in MPV values can be seen
in diseases such as autoimmune diseases, thrombocytopenia,
congestive heart failure, acute pulmonary embolism, and hepatitis
B and C; low MPV values can be seen in diseases such as anemia,
chronic renal failure, Crohn’s disease and ulcerative colitis. The
prognosis in Behçet’s disease is affected by many factors such as
age, male gender, major organ involvement and central nervous
system involvement. MPV values may have different results in
different periods of the disease. Treatments that are received
may affect MPV values. Whether or not the blood is evaluated
immediately after it is taken can also affect the MPV values (26).
In our study, we found no significant difference in patients
with BD and ROA, and in the control group in terms of MPV
values. Due to the retrospective nature of our study, the waitingperiod of the blood samples taken is not known. Low number
of patients and the fact that the BD patients were not grouped
according to the prognosis, the drugs used were not evaluated,
and the parameters such as smoking, alcohol use, and body mass
index were not evaluated are the limiting factors for our study.
Prospective studies with larger patient groups are required.
Ethics
Ethics Committee Approval: Authors declared that the research
was conducted according to the principles of the World Medical
Association Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects”, (amended in
October 2013).
Informed Consent: Due to the retrospective design of the study,
informed consent was not taken.
Peer-review: Externally peer-reviewed.
Author Contributions
Concept - Ö.S.K.; Design - D.B.Ö.; Supervision - N.O.;
Data Collection and/or Processing - D.B.Ö.; Analysis and/or
Interpretation - Ö.S.K.; Literature Search - D.B.Ö.; Writing
Manuscript - D.B.Ö.; Critical Review - N.O.
Conflict of Interest: The authors have no conflicts of interest
to declare.
Financial Disclosure: The authors declared that this study has
received no financial support.

References
1. Vijayabala GS, Kalappanavar AN, Annigeri RG, Sudarshan R,
Shettar SS. Single application of topical doxycycline hyclate in the
management of recurrent aphthous stomatitis. Oral Surg Oral Med
Oral Pathol Oral Radiol 2013; 116: 440-6.
2. Bahalı AG, Köktürk A, Güvenö U. Rekürren Aftöz Stomatitli
Hastaların Sosyodemografik ve Klinik Özellikleri. Türkderm 2014;
48: 242-8.

Bezmialem Science 2018;6(3):196-9
3. Hersheal A, Singh MP, Nahar P, Mathur H, Sowmya GV. Efficacy
of Low- Level Laser Therapy in Treatment of Recurrent Aphthous
Ulcers- A Sham Controlled, Split Mouth Follow Up Study. J Clin
Diagn Res 2014; 8: 218-21.

19. Pitchford SC, Page CP. Platelet activation in asthma: integralto the
inflammatory response. Clin Exp Allergy 2006; 36: 399-401.

4. Akintoye SO, Greenberg MS. Recurrent Apthous Stomatitis. Dent
Clin North Am 2014; 58: 281-97.

21. Açıkgöz N, Karıncaoğlu Y, Ermiş N, Yağmur J, Ataş H, Kurtoğlu
E. et al. Increased mean platelet volüme in Behçet’s disease with
thrombotic tendency. Tohoku J Exp Med 2010; 221: 119-23.

5. Sakane T, Takeno M, Suzuki N, Inaba G. Behçet’s disease. N Engl J
Med 1999; 341: 1284.

20. Sert A, Aypar E, Odabas D. Mean platelet volume in acute rheumatic
fever. Platelets 2013; 24: 378-82.

6. Emiroglu N, Cengiz FP, Erdem GB. Serum IL-17A in Behçet’s
disease. Postep Derm Alergol 2015; XXXII: 358-61.

22. Türkçü FM, Cingü AK, Yüksek H, Çınar Y, Akkurt M, Şahin
M, et al. Mean Platelet Volume in Ocular Behçet Disease.
ScientificWorldJournal 2013; 2013: 215912.

7. Behçet H. Uber Rezidivierende aphthose, durch ein Virus verursachte Geschwure, am Mund, am Auge, und an den Genitalien.
Dermatol Wochenschr 1937; 105: 1152-7.

23. Uzkeser H, Haliloğlu Sema, Cayır Y, Bilen N, Karaslan Y, Kosar A, et
al. Is mean platelet volume a new activity criteria in Behçet’s disease?
Blood Coagul Fibrinolysis 2015; 26: 836-9.

8. Davatchi F, Assaad-Khalil S, Calamia KT, Crook JE, SadeghiAbdollahi
B, Schirmer M. et al. The International Criteria for Behçet’s Disease
(ICBD): a collaborative study of 27 countries on the sensitivity and
specificity of the new criteria. Eur Acad Dermatol Venereol 2014;
28: 338-47.

24. Alan S, Tuna S, Türkoğlu EB. The relation of neutrophil-tolymphocyte
ratio, platelet-to-lymphocyte ratio, and mean platelet volume with
the presence and severity of Behçet’s syndrome. Kaohsiung J Med Sci
2015; 31: 626-31.

9. Çelik T, Guler E, Berksoy EA, Arslan N. Entemoeba Histolytica’ya
bağlı akut gastroenteriti olan çocuklarda ortalama trombosit
hacminin değerlendirilmesi. Turkiye Parazitol Derg 2015; 39: 205-8.
10. Sandhaus LM, Meyer P. How useful are CBC and reticulocyte reports
to clinicians? Am J Clin Pathol 2002; 118: 787-93.
11. Bath PM, Butterworth RJ. Platelet size: measurement, physiology
andvascular disease. Blood Coagul Fibrinolysis 1996; 7: 157-61.

25. Balta I, Balta S, Koryurek OM, Demirkol S, Celik T, Akbay G, et
al. Mean platelet volume is associated with aortic arterial stiffness
in patients with Behçet’s disease without significant cardiovascular
involvement. J Eur Acad Dermatol Venereol 2014; 28: 1388-93.
26. Ekiz O, Balta I, Sen BB, Rifaioglu EN, Ergin C, Balta S, et al. Mean
platelet volume in recurrent aphthous stomatitis and Behçet disease.
Angiology 2014; 65: 161-5.

12. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD. Mean platelet
volume: a link between thrombosis and inflammation? Curr Pharm
Des 2011; 17: 47-58.

27. Ricart JM, Espano F, Navarro S, Todoli J, Miquel De La Fuente
J, Amparo V. Mean platelet volüme does not seem to relate to
thrombosis or posterior uveitis in Behçet’s disease. Clin Hemorheol
Microcirc 2013; 54: 51-7.

13. Guidelines for the diagnosis of rheumatic fever. Jones Criteria,1992
update. JAMA 268: 2069-73.

28. Lee WS, Kim TY. Is mean platelet volume increased inbehcet’s disease
with thrombosis? Tohoku J Exp Med 2010; 222: 225-6.

14. Guilherme L, Cyry P, Demarchi LM. Rheumatic heart
disease:proinflamatory cytokines play a role in the progression and
maintenance of valvular lesions. Am J Pathol 2014; 165:1583-91.

29. Giles H, Smith REA, Martin JF. Platelet glycoproteinIIb-IIIa and size
are increased in acute myocardial infarction. Eur J Clin Invest 1994;
24: 69-72.

15. Hafez M, El-Morsy Z, El-Shennawy F, Hawas S, Sheishaa A, AlMarsafawy H, et al. Cytokine gene expression in rheumaticfever.
Egypt J Immunol 2001; 8: 61-76.

30. Haver VM, Gear AR. Functional fractionation of platelets. J Lab Clin
Med 1981; 97: 187-204.

16. Herve P, Humbert M, Sitbon O, Parent F, Nunes H, Legal C, et
al. Pathobiology of pulmonary hypertension: the role ofplatelets and
thrombosis. Clin Chest Med 2001; 22: 451-8. [CrossRef ]
17. Kisacik B, Tufan A, Kalyoncu U, Karadag O, Akdogan A, Ozturk
MA, et al. Mean platelet volume (MPV) as an inflammatorymarker
in ankylosing spondylitis and rheumatoid arthritis. Joint Bone Spine
2008; 75: 291-4.
18. Parnaby MG, Carapetis J. Rheumatic fever in indigenousAustralian
children. J Paediatr Child Health 2010; 46: 527-33.

31. Çelik T, Ekrem G, Atas BE, Arslan N. Mean Platelet Volume as
a Negative Marker of Inflammation in Children with Rotavirus
Gastroenteritis. Iran J Pediatr 2014; 24: 615-22.
32. Özdemir R, Karadeniz C, Doksoz O, Celegen M, Yozgat Y, Guven
B et al. “Are mean platelet volüme and Platelet Distrubution Width
Useful Paramaters in Children with Acute Rheumatic Carditis?”
Pediatr Cardiol 2014; 35: 53-6.
33. Nacaroğlu HT, Isguder R, Bahceci SE, Ceylam G, Korkmaz AH,
Karaman S, et al. Can mean platelet volume be used as a biomarker
for asthma. Postepy Dermatol Alergol 2016; 33: 182-7.

199

