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Background: As the relationship between psychological stress and platelet activation has been 

widely studied in recent years, activated platelets lead to certain biochemical changes, which 

occur in the brain in patients with mental disorders. However, data relating to the mean platelet 

volume (MPV) in patients with panic disorder (PD) are both limited and controversial. Herein, 

we aimed to evaluate, for the first time, the red cell distribution width (RDW) levels combined 

with MPV levels in patients with PD.

Patients and methods: Between January 2012 and June 2015, data of 30 treatment-naïve 

patients (16 females, 14 males; mean age: 37±10 years; range: 18–59 years) who were diag-

nosed with PD and 25 age- and sex-matched healthy volunteers (10 females, 15 males; mean 

age: 36±13 years; range: 18–59 years) (control group) were retrospectively analyzed. The white 

blood cell count (WBC), MPV, and RDW levels were measured in both groups.

Results: The mean WBC, MPV, and RDW levels were 9,173.03±2,400.31/mm3, 8.19±1.13 fl, and 

12.47±1.14%, respectively, in the PD group. These values were found to be 7,090.24±1,032.61, 

6.85±0.67, and 11.63±0.85, respectively, in the healthy controls. The WBC, MPV, and RDW 

levels were significantly higher in the patients with PD compared to the healthy controls 

(P=0.001, P=0.001, and P=0.003, respectively). However, there was no significant difference 

in the platelet number between the patients with PD and healthy controls (P.0.05).

Conclusion: Our study results are the first to demonstrate that the RDW levels combined with 

MPV levels significantly increase among patients with PD. We believe that increased RDW 

and MPV levels can be used as a novel marker for PD.

Keywords: panic disorder, mean platelet volume, red cell distribution width, white blood cell 

count, platelet number

Introduction
Panic disorder (PD) is characterized by unexpected recurrent panic attacks that lead to 

distressing thoughts about future episodes, physical harm, and maladaptive preventive 

behaviors.1 The main characteristic, lack of objective triggers or clues, is helpful to 

distinguish PD from panic attacks that occur in the context of other psychiatric dis-

orders. A panic attack is defined as a rapid and intense peak of fear presenting with 

physical impairments, such as accelerated heart rate and excessive sweating, and also 

cognitive symptoms, including fear of death or losing control. Neuroendocrine changes 

typically occur during spontaneous panic attacks in these patients. PD is one of the 

major anxiety disorders to be managed by several genetic factors.2

The red cell distribution width (RDW), which is a measure of heterogeneity in the 

size of circulating red blood cells, is a component of the complete blood count. It is 

calculated as a percentage of the standard deviation of the red cell volume divided 

by the mean corpuscular volume. The RDW is commonly used to distinguish iron 
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deficiency-induced microcytic anemia and thalassemia, or 

hemoglobinopathies-related anemia. Increased RDW levels 

are often caused by impaired erythropoiesis or erythrocyte 

degradation.3 Recent studies have suggested a relationship 

between increased RDW levels and certain diseases, such 

as cardiovascular disease (CVD).4 Moreover, there is a 

growing amount of evidence showing that inflammation 

has a key role in the pathogenesis. The RDW has been also 

shown to be associated with inflammatory markers in many 

disorders.5,6

Platelets, which are useful to study the intracellular signal 

transduction, have been extensively used in psychiatry as 

a peripheral model of the serotonergic system, since they 

express the 5-hydroxytryptamine (HT) 2A receptors and 

5-HT transporters identical to those present in the brain.7,8 

The uptake of the 5-HT platelet from the plasma is mainly 

dependent on the 5-HT transporter. Platelets may indicate 

biochemical alterations happening in the brain under several 

psychiatric conditions.9 Current studies have suggested that 

platelets may be affected by diverse stressors, including 

psychological ones. Platelets offer an interesting vantage 

point for understanding the neurophysiology of various psy-

chiatric disorders.9 The mean platelet volume (MPV), which 

is the measure of the platelet size, is the main determinant 

of the platelet function.10

Although previous studies have investigated the role of 

MPV levels in PD, many have shown limited and controver-

sial findings. On the other hand, to the best of our knowledge, 

the RDW levels in PD have not been studied, yet. Therefore, 

we aimed to evaluate, for the first time, the RDW levels 

combined with MPV levels in patients with PD.

Patients and methods
study population
This retrospective study included a total of 30 treatment-naïve 

patients who were diagnosed with PD (study group) and 

25 age- and sex-matched healthy volunteers (control group) 

between 18 and 59 years of age in the Emergency Medicine 

Department of Harran University.

The patients with PD were diagnosed by a psychiatrist, 

according to the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition criteria. Patients with hyperten-

sion, iron deficiency anemia, liver disease, coronary artery 

or heart valve disease, neurological deficits, pulmonary 

diseases, endocrine disorders, and urinary tract infections 

were excluded.

The control group consisted of a total of 25 healthy 

asymptomatic subjects with a nonspecific medical history and 

normal physical examination findings. None of the control 

subjects were on any medication or antioxidant vitamin 

supplementation, such as vitamins E and C. They were all 

free of acute or chronic diseases.

A written informed consent was obtained from each 

patient. The study protocol was approved by the Ethics 

Committee of Harran University. The study was conducted 

in accordance with the principles of the revised 2000 

Declaration of Helsinki.

The white blood cell count (WBC), MPV, and RDW 

levels were measured in both groups using the same devices 

and kits. Abbott cell-dynruby Cell-Dyn 3200 system device 

(Abbott Laboratories, Santa Clara, CA, USA) was used for 

the analysis of complete blood count.

statistical analysis
Statistical analysis was performed using SPSS v20.0 software 

(SPSS Inc., Chicago, IL, USA). The results were expressed as 

mean ± standard deviation. The variables were compared using 

the Student’s t-test. Qualitative variables were analyzed using 

the chi-square test. Pearson’s correlation analysis was used 

to analyze the correlation between the variables. A P-value 

of ,0.05 was considered statistically significant.

Results
The demographic and clinical data of the study popula-

tion are shown in Table 1. There were no statistically 

significant differences in the age and sex between the two 

groups (P.0.05).

The mean WBC, MPV, and RDW levels were 

9,173.03±2,400.31/mm3, 8.19±1.13 fl, and 12.47±1.14%, 

respectively, in the study group. These values were found 

to be 7,090.24±1,032.61, 6.85±0.67, and 11.63±0.85, 

respectively, in the healthy controls. The WBC, MPV, and 

RDW levels were significantly higher in the patients with 

PD, compared to healthy controls (P=0.001, P=0.001, and 

Table 1 Demographic and clinical data of the study and control 
groups

Variable PD (n=30) Controls (n=25) P-value

age (years) 37±10 36±13 0.683
sex (female/male) 16/14 10/15 0.324
WBc (/mm3) 9,173.03±2,400.31 7,090.24±1,032.61 0.001
rDW (%) 12.47±1.14 11.63±0.85 0.003
MPV (fl) 8.19±1.13 6.85±0.67 0.001
Platelet number (/mm3) 308.17±79.02 314.42±80.79 0.773

Notes: Data shown as mean ± SD. Bold data indicates a statistical significance.
Abbreviations: MPV, mean platelet volume; PD, panic disorder; rDW, red cell 
distribution width; sD, standard deviation; WBc, white blood cell count.
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P=0.003, respectively). There was no significant difference 

in the platelet number between the study and control groups 

(P.0.05).

Discussion
This study is the first to demonstrate that patients with PD 

have significantly higher RDW levels, compared to the 

healthy controls. In addition, WBC, MPV, and RDW levels 

were significantly higher in the patient group, compared to 

the control group.

Several study findings have demonstrated that there is a 

blood–brain relationship between platelets and the neuronal 

5-HT transporter.11 Previous studies have shown that is a 

correlation between platelets and synaptosomal re-uptake. 

Parallel similar changes can be found in the human blood, 

brain and cerebrospinal fluid 5-HT levels, following the 

administration of 5-HT-releasing agents. Furthermore, some 

authors have suggested an association between depression 

and an increased risk of vascular events due to the platelet 

dysfunction. In addition, a meta-analysis confirmed the previ-

ous reports, suggesting a correlation between platelet 5-HT 

uptake and depression.11

Depression and anxiety disorders have been suggested to 

be the main risk factors in the etiology of mortality in CVD.12 

Anxiety disorders have been demonstrated to increase the risk 

of myocardial infarction,13 and CVD.14 PD is one of the most 

common anxiety disorders. Some authors have also shown an 

association between PD and CVD.15 At pathophysiological 

levels it has been hypothesized that biological mechanisms 

may be affected by stress-related conditions, resulting in 

worsening of cardiovascular functions. Platelet activity 

increases with the emotional stress, and coronary events 

such as myocardial infarction can be induced. The MPV has 

been thought as a determinant marker of the platelet func-

tion. Furthermore, increased MPV levels may indicate either 

increased platelet activation or an increased number of large 

and hyperaggregated platelets.16 Our results showed that this 

increase may reflect the abnormality of platelets rather than 

increase in their counts.

Although previous studies have investigated the MPV 

levels in PD, these results are limited and controversial. 

Kokacya et al17 found increased MPV levels in the patients 

with PD, compared to the MPV levels of the control group. 

However, there were no significant differences in the platelet 

count between the groups. On the other hand, Gogcegoz 

Gul et al10 reported reduced MPV levels in the patients 

with PD, compared to the MPV levels of the control group. 

In this study, we found significantly higher MPV levels in 

the patients with PD, compared to the MPV levels of the 

control group. Therefore, we conclude that an abnormal 5-HT 

metabolism in platelets may indicate the abnormal function 

of platelets and increased MPV levels.

Furthermore, anxiety, depression, or disruptive behavior 

disorder have been shown to be associated with increased 

catecholamine levels, sympathetic activity, and cortisol 

secretion.18 In a study, Vizioli et al19 reported that increased 

sympathetic activity could result in increased MPV val-

ues. Also, anxiety and depressive disorders have been 

demonstrated to be associated with increased inflamma-

tory cytokine levels, endothelial dysfunction, and platelet 

reactivation.

Several studies have investigated MPV levels in psy-

chiatric populations. Some authors reported that platelets 

were stimulated by the sympathoadrenal activation through 

2-adrenoreceptor activation.20 The activation of the plate-

lets was shown to induce shape changes and increase MPV 

levels.21 In a study, Ataoglu and Canan reported increased 

MPV levels in patients with major depression.22 The authors 

also reported that MPV levels were statistically signifi-

cantly lower compared to the baseline following treatment. 

In another study, Aschbacher et al23 found a varying degree 

of alteration in platelets in patients with anxiety disorder. 

Hausberg et al24 also found an increased sympathetic activity 

in patients with depression. Moreover, another study reported 

that MPV levels could be increased due to the increased 

sympathetic activity.19 As a result, the increased MPV levels 

in patients with depression can be attributed to the increased 

sympathetic activity.25

The RDW is used as a predictor of mortality in the over-

all population.26 There are studies that reported increased 

RDW levels, despite being within normal reference ranges, 

were associated with adverse events in patients with heart 

failure, coronary artery disease, pulmonary hypertension, 

diabetes mellitus, Alzheimer’s disease, and stroke.27 How-

ever, the pathophysiology remains to be elucidated. On the 

other hand, to the best of our knowledge, the RDW levels 

of PD have not been reported, yet. In our study, we found a 

statistically significant difference in the RDW levels in the 

study group, compared to the RDW levels of the control 

group. Our study is the first to investigate the RDW levels 

in patients with PD.

The MPV and RDW levels are simple and cost-effective 

markers. Our study findings show that the MPV and RDW 

levels can be used in PD. We recommend these simple and 

relatively inexpensive methods for the initial examination 

and prognosis of the disease in these patients.
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Conclusion
In conclusion, this study is the first to demonstrate that the 

RDW levels combined with MPV levels significantly increase 

in patients with PD. We think that the increase in RDW and 

MPV levels can be attributed to the increase in sympathetic 

activity. We believe that increase in RDW and MPV levels can 

be used as a novel marker for PD. However, further prospec-

tive clinical studies are required to confirm these findings.
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