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Abstract

Impaired sympathovagal balance, the main pathophysiological mechanism under the vasovagal syncope (VVS), may play a role on platelet sizes. Although it has been 
shown that mean platelet volume (MPV) is increased in patients with vasovagal syncope, its nature in syncope subgroups is unknown. Herein, we aimed to compare MPV 
values among patients with different head-upright tilt-table (HUTT) test results. Patients who underwent HUTT test were analyzed retrospectively. Patients’ demographic 
data and their complete blood count samples within the 24h of test were obtained from hospital data network. Patients were divided into 4 groups according to their HUTT 
test results; group I: cardioinhibitory type, group II: mixt type, group III: vasodepressor type and group IV: negative result.  There were no statistical differences regarding 
the age and gender between the groups. There was statistically significant difference between groups, regarding the values of MPV, platelet distribution width (PDW), 
hemoglobin and hematocrit. In patients with vasodepressor type response, MPV was statistically significantly higher compared with control and other groups (p<0.001), 
whereas hemoglobin and hematocrit values were significantly lower compared with the control group.  We showed that MPV is increased in vasodepressor type syncope 
group, whereas it is decreased in cardioinhibitory and mixt type response group. However, further randomized prospective studies are warranted.
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Introduction

Syncope is temporary loss of consciousness due to global cerebral 
hypo perfusion [1]. The most common cause is vasovagal syncope 
(VVS) [2].Although the pathophysiological mechanisms are 
not fully understood, autonomic nervous system dysfunction is 
essential. Autonomic nervous system response at varying degrees 
leads to different types of vasovagal responses.

Increased mean platelet volume (MPV) indicates large-sized hyper 
aggregable platelets, which are metabolically and enzymatically 
more active than normal-sized platelets, and associated with many 
diseases [3-6]. Although there is no clear association between 
syncope and MPV, in a previous study in our clinic, we have shown 
that increased sympathetic activity in patients with vasovagal 
syncope may be associated with an increase in MPV [7]. Herein, 
we aimed to compare MPV values among patients with different 
HUTT test results.

Material and Method

Patients referred to our Cardiology Clinic for evaluation and 
treatment of unexplained syncope during the period of January
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2012 and April 2016 and who underwent HUTT test were screened 
retrospectively and meeting the following criteria were enrolled 
in the study:  history of two or more episodes of syncope; normal 
neurological evaluation; absence of structural heart disease; 
absence of supraventricular or ventricular arrhythmias; and no 
history of any chronic disease. Complete blood count analyzes of 
the patients performed within 24 hours before HUTT test were 
obtained from hospital database.

After an overnight fasting period, HUTT test was conducted in the 
morning in a silent, softly lighted room. A peripheral intravenous 
access was obtained for emergency intervention before starting the 
test. Patients laid down on an electrically driven table and strapped. 
The ECG was monitored continuously and blood pressure was 
recorded noninvasively, at 3-minute intervals and promptly in 
case of any clinical symptoms. The HUTT test protocol started 
with baseline recordings acquired at the end of a 10-minute resting 
period in a supine position. Afterwards, patients were tilted to 60° 
for 20 minutes. In case of negative response, a puff of sublingual 
nitrate spray (Nitrolingual Pump Spray, G. Pohl-Boskamp GmbH, 
Germany; 400 mcg/puff) was administered and the test was 
extended for another 15 minutes at 60° tilt angle. The test was 
ended after 45 min, if no loss of consciousness or no symptoms such 
as dizziness, chest discomfort or nausea were observed. The test 
result was accepted as positive if sudden development of syncope 
occurred or if there was presyncope associated with hypotension 
(systolic blood pressure <70 mm Hg or diastolic blood pressure 



111

doi: 10.5455/medscience.2017.06.8682           Med Science 2018;7(1):110-3

<40 mm Hg), bradycardia (<75% of resting heart rate during), or 
both. Vasodepressor response was defined as marked fall in systolic 
blood pressure without bradycardia. The cardioinhibitory response 
was defined as asystole with a duration of 3 seconds or longer. 
Patients were divided into 4 groups according to their tilt-table test 
results; group I: cardioinhibitory type, group II: mixt type, group 
III: vasodepressor type and group IV: negative result. 

Statistical Analysis
The categorical variables were defined as percentages whereas 
the continuous variables were reported as the mean±standard 
deviation (SD) and were compared using the Student t-test in case 
of normal distribution. 

The normality of the continuous variables was tested using the 
Kolmogorov-Smirnov test. Data without normal distribution 
were presented as median (25th-75th) percentiles and compared 
by Mann-Whitney U test. Chi-square test was used to evaluate 
categorical variables. One-way ANOVA test was used for 
comparison between groups, and Tukey test was used for post-
hoc analysis. Statistical significance was defined as p<0.05. All 
statistical analyses and calculations were conducted using the 
SPSS 20.0 Statistical Package Program for Windows (SPSS, 
Chicago, IL, USA). 

Results

A total of 271 patients [196 male (72.3%),75 female (27.7%)] were 
evaluated in this study. The baseline demographic and laboratory 
findings of patients according to HUTT test results are shown in 
Table 1. There were no statistical differences regarding the age 
and gender between the groups. Of the 271 patients, 26 (9.5%) 
had cardioinhibitory type, 68 (25.0%) had mixed type, 62 (22.8%) 
vasovagal type and 115 (42.4%) had negative HUTT test response. 
There was statistically significant difference between groups 
regarding the MPV, platelet distribution width (PDW), hemoglobin 
and hematocrit values whereas neutrophil/ lymphocyte ratio and 
other parameters were not significantly different. In post-hoc 
analysis, MPV values were significantly higher in patients with 
vasovagal syncope group compared to control and other two 
groups (p<0.001) (Table 2). 

Hemoglobin was lower in patients with vasovagal syncope group 
compared to control group (14.33±1.33 vs.15.02±1.66, p= 0.039), 
however there was no statistically significant difference between 
the cardioinhibitory type/ mixed type responses and the control 
group. There was also statistically significant difference between 
groups regarding to hematocrit values (p=0.026). PDW was higher 
in mixed type response group compared to patients with vasovagal 
syncope and control group (p=0.010).

Table 1. Baseline demographic and laboratory findings of patients according to head-upright tilt-table test results

Cardioinhibitory 
type (n=26)

Mixed type 
(n=68)

Vasodepressor 
type (n=62)

Negative 
response (n=115) P value

Age, (years) 24 (18-31) 27 (19-37) 26 (17-36) 28 (18-36) 0.399

Gender, (male) 21 (%80.8) 50 (%73.5) 33 (%53.2) 92 (%80.0) 0.634

Leukocyte count (103 µL) 7.12±1.99 6.51±1.66 6.75±1.52 6.74±1.54 0.437

Neutrophil count, (103 µL) 4.24±1.81 3.67±1.29 3.76±1.23 3.69±1.23 0.250

Lymphocyte count, (103 µL) 2.12±0.76 2.14±0.58 2.20±0.67 2.29±0.62 0.369

Monocyte count, (103 µL) 0.52±0.17 0.49±0.19 0.50±0.16 0.52±0.18 0.580

Eosinophil count, (103 µL) 0.15±0.12 0.15±0.10 0.16±0.15 0.17±0.10 0.751

Basophil count, (103 µL) 0.04±0.03 0.05±0.05 0.018±0.08 0.04±0.03 0.387

Neutrophil / Lymphocyte  ratio 2.28±1.63 1.86±1.01 1.88±0.98 1.73±0.79 0.089

Erythrocyte count (103 µL) 5.20±0.45 5.10±0.57 5.04±0.48 5.19±0.52 0.246

Hemoglobin (g/dL) 15.10±1.43 14.61±2.07 14.33±1.33 15.02±1.66 0.039

Hematocrit (%) 44.86±3.97 43.11±6.61 43.22±3.59 45.02±4.50 0.026

MCV (fL) 86.98±3.21 85.37±5.95 85.97±5.70 86.66±5.94 0.439

MCH (pg) 29.28±1.68 28.59±2.67 28.70±2.41 28.99±2.08 0.500

MCHC (g/dL) 33.64±0.97 33.44±1.36 33.18±1.75 33.36±1.26 0.419

RDW (%) 12.23±1.21 13.12±1.03 12.88±0.82 13.07±1.70 0.272

Platelet count (n /μL) 236.20±41.02 264.12±58.96 240.65±62.39 248.79±58.65 0.083

PCT (%) 0.21±0.05 0.24±0.05 0.24±0.06 0.23±0.05 0.150

PDW (fL) 14.30±2.76 14.73±2.94 13.25±2.81 13.52±2.63 0.010

MPV (fL) 8.91±1.31 9.22±1.36 10.13±1.09 9.57±1.12 <0.001

MCV: Mean Corpuscular Volume; 
MCH: Mean Corpuscular Hemoglobin; 
MCHC: Mean corpuscular hemoglobin concentration; 
PCT: Plateletcrit; 
PDW: Platelet distribution width; 
MPV: Mean platelet volume; 
RDW: Red blood cell distribution width
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Table 2. MPV values of each group according to head-upright tilt-table test results

Cardioinhibitory 
type (n=26)

Mixed type
 (n=68)

Vasodepressor type 
(n=62)

Negative
response (n=115) Comparison Group Post hoc P  value

MPV (fL) 8.91±1.31 9.22±1.36 10.13±1.09 9.57±1.12 Cardioinh. vs. Mixed
Cardioinh. vs Vasodep. 
Cardioinh. vs Neg. Resp.
Mixed vs Vasodep.
Mixed vs Neg. Resp
Vasodep. vs Neg. Resp.

0.774
0.017
0.015
0.038
0.225
0.012

MPV: Mean platelet volume
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Discussion

In our study, we found that MPV was lower in the cardioinhibitory 
and mixed type syncope groups whereas it was higher in the 
vasodepressor type syncope group compared to control group. We 
did not come across a study in the literature comparing MPV in 
vasovagal syncope types. Our study is novel in this respect.

The pathophysiology of vasovagal syncope has not been fully 
understood. Short-term inappropriate responses of cardiovascular 
reflexes that regulate circulation, and consequently hypotension 
and/or cerebral hypo perfusion due to bradycardia is the basic 
mechanism [1]. During early phase of vasovagal syncope cardiac 
output decreases as a result of reduced venous return, and the 
sympathetic system becomes active [8]. In terminal vasodilatation 
phase, suppression of the sympathetic system and slowing of 
heart rate occurs [9,10]. In contrast, Vaddadi et al. suggest that 
parasympathetic system is active and sympathetic activity of 
muscle nerve did not decrease in this phase [11]. Regardless of 
the pathophysiological mechanism, the sympathovagal balance 
is altered in favor of parasympathetic system in this phase. In 
vasovagal syncope, distinct inhibition or activation patterns of the 
autonomic nervous system result in different syncope responses. 
It is defined ‘vasodepressor type’ if hypotension, due to a loss of 
upright vasoconstrictor tone, predominates. ‘Cardioinhibitory’ is 
used when bradycardia or asystole predominate, and ‘mixed’ is 
used if both mechanisms are present. Alteration of sympathovagal 
balance in favor of parasympathetic system is more pronounced in 
patients with cardioinhibitory and mixed type syncope.

Sympathetic activity may have a significant impact on MPV, 
either by peripheral activation and splenic release of platelets or 
depending on the increased thrombocytopoiesis in bone marrow 
[12]. Increased plasma adrenaline levels may alter platelet shape 
and increase volume. The volume of platelets in the spleen is greater 
than in the systemic circulation, and sympathetic system activation 
after exercise, if necessary, enhances systemic circulation release 
of these large volume platelets [13,14].

Increased MPV indicates large-sized hyper aggregable platelets, 
which are metabolically and enzymatically more active than 
normal-sized platelets, and associated with many disorders 
including cardiovascular diseases [15-17]. Özdemir et al. showed 
that MPV is increased in patients with myocardial infarction and 
concluded that it is associated with sympathetic activity [18]. In a 
previous study of our clinic, we found that increased sympathetic 
activity in patients with vasovagal syncope is associated with 
increased MPV [7]. In this study, we investigated whether there 
was any difference regarding MPV values between different types 

of vasovagal syncope and found that MPV values are decreased 
in cardioinhibitory and mixed type syncope groups in which 
sympathovagal balance was altered in favor of vagal activity. 
These findings suggest that decreased MPV values may play a 
role in predicting increased vagal response in cardioinhibitory 
and mixed-type response pathophysiology. Although we showed 
that MPV is decreased in patients with syncope, an analysis of 
heart rate variability, which we can evaluate autonomic nervous 
system activity, will provide more detailed information about the 
sympathovagal balance of these patients.

The retrospective design and small sample size could be considered 
as two of the limitations of this study. Another limitation of study 
was that most of the study population consisted of male patients. 
However, further randomized studies are needed to assess the 
prognostic effect of MPV.

Conclusion

We showed that MPV is increased in vasodepressor type syncope 
group, whereas it is decreased in cardioinhibitory and mixt 
type response group. Decreased MPV values may play a role in 
predicting increased vagal response in cardioinhibitory and mixed-
type response pathophysiology. However, further randomized 
prospective studies are warranted.

References

1. Task Force for the Diagnosis and Management of Syncope; European Society 
of Cardiology (ESC); European Heart Rhythm Association (EHRA); Heart 
Failure Association (HFA); Heart Rhythm Society (HRS), Moya A, Sutton R, 
Ammirati F, Blanc JJ, Brignole M, Dahm JB, Deharo JC, Gajek J, Gjesdal K, 
Krahn A, Massin M, Pepi M, Pezawas T, Ruiz Granell R, Sarasin F, Ungar 
A, van Dijk JG, Walma EP, Wieling W. Guidelines for the diagnosis and 
management of syncope (version 2009). Eur Heart J. 2009;30(21):2631- 71

2. Brignole M, Bartoletti A, Giada F, Lagi A, Ungar A, Ponassi I,  Mussi C, 
Maggi R, Re G, Furlan R, Rovelli G, Ponzi P, Scivales A. A new management 
of syncope: Prospective systematic guideline-based evaluation of patients 
referred urgently to general hospitals. Eur Heart J. 2006;27(1):76-82

3. Martin JF, Bath PM, Burr ML. Influence of platelet size on outcome after 
myocardial infarction.Lancet. 1991; 338(8780):1409-11

4. Yuksel O, Helvaci K, Basar O, Koklu S, Caner S, Helvaci N, Abayli E, 
Altiparmak E. An overlooked indicator of disease activity in ulcerative 
colitis: mean platelet volume. Platelets. 2009; 20(4):277–81

5. Kisacik B, Tufan A, Kalyoncu U, Karadag O, Akdogan A, Ozturk MA, Kiraz 
S, Ertenli I, Calguneri M. Mean platelet volume (MPV) as an inflammatory 
marker in ankylosing spondylitis and rheumatoid arthritis. Joint Bone Spine. 
2008;75(3):291–4

6. Safak S, Uslu AU, Serdal K, Turker T, Soner S, Lutfi A. Association between 
mean platelet volume levels and inflammation in SLE patients presented with 
arthritis. Afr Health Sci. 2014; 4(4):919–24.



113

doi: 10.5455/medscience.2017.06.8682           Med Science 2018;7(1):110-3

7. Kabul HK, Celik M, Yuksel UÇ, Yalcinkaya E, Gokoglan Y, Bugan B, 
Barcin C, Celik T, Iyisoy A. Increased sympathetic activation in patients with 
vasovagal syncope is associated with higher mean platelet volume levels. Eur 
Rev Med Pharmacol Sci. 2014;18(2):235-41.

8. Jardine DL. Vasovagal syncope: new physiologic insights. Cardiol Clin. 
2013;31(1):75-87

9. Ellenbogen KA, Morillo CA, Wood MA, Gilligan DM, Smith ML. 
Neural monitoring of vasovagal syncope. Pacing Clin Electrophysiol. 
1997;20(3):788-94.

10. B´echir M, Binggeli C, Corti R, Chenevard R, Spieker L, Ruschitzka F,  
Lüscher TF, Noll G. Dysfunctional baroreflex regulation of sympathetic nerve 
activity in patients with vasovagal syncope. Circulation. 2003;107(12):1620-5

11. Vaddadi G, Esler MD, Dawood T, Lambert E. Persistence of muscle 
sympathetic nerve activity during vasovagal syncope. Eur Heart J. 
2010;31(16):2027-2033.

12. Gold’berg CED, Dygai AM, Khlusov IA, Shakov VP. The role of the 
autonomic nervous systemin the mechanisms regulating hematopoiesis in 
stress. Patol Fiziol Eksp Ter. 1991;(3):14-17

13. Peatfield RC, Gawel MJ, Clifford-Rose F, Guthrie DL, PearsonTC. The 
effects of exercise on platelet numbers and size. Med Lab Sci 1985; 42: 40-43.

14. Lande K, Gjesdal K, Fonstelien E, Kjeldsen, Eide I. Effects of adrenaline 
infusion on platelet number, volume and release reaction. Thromb Haemost 
1985;54(2):450-3.

15. Lance MD, Sloep M, Henskens YM, Marcus MA. Mean platelet volume as 
a diagnostic marker forcardiovascular disease: drawbacks of preanalytical 
conditions and measuring techniques. Clin Appl Thromb Hemost. 
2012;18(6):561-8

16. Ulusoy R, Yokuşoğlu M, Kırılmaz A, Nevruz O, Baysan O, Kılıçaslan F, 
Cebeci BS. Mean platelet volume in ST elevation and non-ST elevation 
myocardial infarction. Gulhane Med J. 2011;53:114-8.

17. Papanas N, Symeonidis G, Maltezos E, Mavridis G, Karavageli E, 
VosnakidisT, Lakasas G. Mean platelet volume in patients with type 2 
diabetes mellitus. Platelets. 2004;15(8):475-8.

18. Ozdemir O, Soylu M, Alyan O, Geyik B, Demir AD, Aras D, Cihan G, 
Cagirci G, Kacmaz F, Balbay Y, Sasmaz H, Korkmaz S. Association between 
mean platelet volume and autonomic nervous system functions: Increased 
mean platelet volume reflects sympathetic overactivity. Exp Clin Cardiol. 
2004;9(4):243-7.


