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Background. As a neglected piece of cell blood count, platelet indices are readily available in a primary care setting. Cur-
rent literature aimed at the role of platelet indices in hypertensive disorders is focused mainly on a single platelet index. 
Objectives. To better clarify alterations in the pattern of platelet indices in hypertensive disorders, we investigated the relation be-
tween a set of platelet indices and hypertensive disorders defined by ambulatory blood pressure monitoring (ABPM).
Material and methods. This cross-sectional study was conducted on 283 patients referred to the Hypertension Clinic of our hospital. 
ABPM was performed for all cases, and patients were accordingly classified as hypertensive (61.8%) and non-hypertensive (38.2%), 
as well as dipper (60%) and non-dipper (40%). Blood samples were collected for cell blood count, and ensuing platelet indices were 
compared between these groups.
Results. The mean level of plateletcrit (PCT) was significantly higher in hypertensive subjects than non-hypertensive individuals 
(0.235% versus 0.251%, p = 0.03). The difference of mean platelet volume (MPV), platelet distribution width (PDW) and platelet large 
cell ratio (PLCR) was not significant between hypertensive and non-hypertensive cases. The levels of platelet indices were not signifi-
cantly different between dipper and non-dipper individuals. The mean MPV and PLCR was significantly higher in hypertensive patients 
with coexisting diabetes mellitus.
Conclusions. We identified a different pattern of platelet indices as “elevated plateletcrit and normal other platelet volume indices” in 
hypertensive patients. Considering the patterns of alteration in platelet indices, it may be better to describe their role as a biomarker 
in hypertensive disorders.
Key words: blood pressure monitoring, ambulatory, hypertension, mean platelet volume, biomarkers, diabetes mellitus.
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Background 

hypertensive disorder is the leading cause of death all over 
the world [1]. The role of platelet in the pathogenesis, progres-
sion and complications of hypertensive disorders remains to 
be elucidated more comprehensively. Several alterations have 
been described in platelets derived from hypertensive sub-
jects, including elevated aggregation tendency, more release of 
β-thromboglobulin and P-selectin, lower nitric oxide (NO) pro-
duction and increased intraplatelet calcium level [2, 3]. These 
changes represent more activation of platelets and could lead 
to a change in platelet morphology from discoid to spherical 
shape [4]. Whether these alterations are the cause or conse-
quence of elevated blood pressure is still unclear.

Platelet indices are neglected piece of cell blood count 
which are readily available in a primary care setting. These 
indices are related to the kinetic and morphology of platelets 
and reflect the degree of platelet activation. In the physiologic 
point of view, the platelet indices could roughly be categorised 
into two groups: those which are more significant for platelet 
production, such as platelet count and plateletcrit (PCT), and 

indices which are more related to platelet activity, like mean 
platelet volume (MPV), platelet distribution width (PDW) and 
platelet with a large cell ratio (PLCR) [5].

An accumulating bulk of evidence has been documentied in 
recent years suggesting platelet indices as potential diagnostic 
and prognostic biomarkers in different disciplines of medicine, 
including malignancies, inflammatory disorders and cardiovas-
cular diseases [5, 6]. In the field of hypertension, ongoing stud-
ies have shown alterations of platelet indices in different hy-
pertensive disorders such as pregnancy-induced hypertension, 
essential hypertension, resistant hypertension and abnormal 
night-time blood pressure dipping [7–10]. 

Most current literature on the role of platelet indices in hy-
pertensive disorders is focused mainly on a single platelet index. 
For example, in the study of Pusuroglu et al., MPV was the only 
index which was evaluated in the non-dipping pattern of blood 
pressure [9], and Li et al. merely assessed the role of PDW in 
hypertensive subjects [11]. Consequently, a viewpoint consider-
ing all the indices together as a distinct pattern of platelet status 
in hypertensive disorders is lacking. Furthermore, the results of 
studies evaluating platelet indices in hypertension are inconsis-
tent and controversial. 
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Objectives

To better clarify the alterations in the pattern of platelet 
indices in hypertensive disorders, we investigate the relation 
between a set of platelet indices derived from cell blood count 
with hypertension as well as night-time blood pressure dipping 
defined by ambulatory blood pressure monitoring (ABPM). 

Material and methods

Study population

This cross-sectional study was done at our centre from 
September 2019 to July 2020. The study included all consecu-
tive non-smoking subjects who referred to the Hypertension 
Clinic of our hospital if they were older than 18 years of age 
and signed the written informed consent. Patients with any fol-
lowing criteria were excluded: pregnancy, confirmed history of 
chronic medical illnesses, including kidney failure or liver dys-
function, history of malignancy or haematologic abnormalities 
affecting platelets, acute coronary syndrome and stroke.

Ethical issues

The study protocol was in accordance with Declaration of 
Helsinki and approved by our local ethical committee. All sub-
jects signed the written informed consent. Ethical approval 
code: IR.TUMS.IKHC.REC.1398.053.

BP monitoring

ABPM was performed by the oscillometric method using 
Microlife WatchBP O3 (Microlife AG, Windau, Switzerland) with 
an appropriately sized cuff placed on the non-dominant hand. 
The device was programmed to record BP every 30 minutes in 
the waking period and every 60 minutes during sleep, according 
to patients’ reports of their usual daily schedule. The ABPM was 
accepted if more than 70% of measurements were successful.

Blood sampling

Following overnight fasting, blood samples were collected 
through careful puncture of the cubital vein into standardised 
tubes containing EDTA for anticoagulation. The samples were 
analysed within 2 hours by an automated blood cell counter 
(Sysmex XT-1800i, Kobe, Japan) for complete blood count.

Study variables

The following platelet volume indices evaluated in this study:
MPV: mean platelet volume as fL.
PLCR: platelet large cell ratio (percentage of platelets larger than 
12 fL).
PDW: platelet distribution width. 

PCT (plateletcrit): the percentage of blood volume occupied by 
platelets.
The values of MPV, PLCR and PDW retrieved from autoanalyzer, 
and PCT was calculated as a product of MPV and platelet count.
Based on ABPM data, hypertension was defined according to 
the 2018 ESC/ESH Clinical Practice Guidelines for the Manage-
ment of Arterial Hypertension. Compared to day-time BP, nor-
mal dipping was defined as a 10% to 20% decrease in night-time 
BP [12]. The patients were considered "hypertensive" if they 
met the ABPM criteria at the time of study. 

Statistical analysis

Statistical analysis was done by SPSS version 13 for Windows 
(SPSS Inc., IL, USA). Continuous variables were expressed by 
means and standard deviation and categorical variables as num-
ber and percentage. The Independent Sample t-Test was used 
to show the differences in continuous variables with normal dis-
tribution, and the Mann-Whitney U-test if skewed. Chi-squared 
analysis was applied to compare the differences in categorical 
variables. The relation between continuous variables was as-
sessed by Pearson correlation coefficient. A p-value of less than 
0.05 was considered significant.

Results

Baseline characteristics

During the study period, 283 cases were included. The mean 
age of subjects was 52.8 years, and 72.8% were female. About 
15% (43 cases) had diabetes mellitus. The average amount of 
24-hour systolic and diastolic blood pressure was 124.84 mm Hg 
and 76.4 mm Hg, respectively. Considering ABPM data, 61.8% 
of study population (175 cases) was hypertensive; 32.5% with 
day-time and 60.1% with night-time hypertension. Abnormal BP 
dipping was recorded in about 40% of our patients. Excepting 
day-time diastolic BP, other BP measurements were significantly 
greater in non-dipper cases, and these patients were more likely 
to be hypertensive than normal dippers (77.9% versus 51.2%,  
p < 0.005).

ABPM data and platelet volume indices 

According to hypertension status and the dipping pattern 
of BP, Table 1 compares demographic data, ABPM parameters 
and platelet volume indices in the study population. The aver-
age amount of PCT in hypertensive subjects was significantly 
greater than non-hypertensive individuals (0.23% versus 0.25%, 
p = 0.03). The difference of MPV, PDW and PLCR was not sig-
nificant between hypertensive and non-hypertensive cases. As 
illustrated in Table 2, no significant correlation was found be-
tween blood pressure measurements by ABPM and indices of 
platelet volume.

Table 1. Comparing demographic data, ABPM parameters and platelet volume indices according to hypertension status and dipping 
pattern of blood pressure

Total Hypertension status Dipping pattern
Non-hyperten-
sive (n = 108)

Hypertensive
(n = 175)

p Dipper
(n = 170)

Non-dipper
(n = 113)

p 

General description
gender
 Male n (%)
 female n (%)

77 (27.2) 
206 (72.8)

27 (35.1)
81 (39.3)

50 (64.9)
125 (60.7)

0.5 42 (54.6)
128 (62.1)

35 (45.4)
78 (37.9)

0.37

Age (yr) 52.80 ± 14.00 54.02 ± 15.3 52.05 ± 13.07 0.25 53.05 ± 13.5 53.1 ± 14.3 0.98
eGFR (ml/min/1.73 m2) 73.94 ± 20.61 71.4 ± 21.3 75.5 ± 20 0.1 72.91 ± 20.7 73.8 ± 19.1 0.73
BMI (kg/m2) 28.94 ± 4.90 29.22 ± 5 28.77 ± 4.8 0.46 29.12 ± 4.7 28.99 ± 5.2 0.85
diabetes mellitus n (%) 43 (15.2) 15 (34.9) 28 (65.1) 0.6 27 (62.8) 16 (37.2) 0.75
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Table 1. Comparing demographic data, ABPM parameters and platelet volume indices according to hypertension status and dipping 
pattern of blood pressure

Total Hypertension status Dipping pattern
Non-hyperten-
sive (n = 108)

Hypertensive
(n = 175)

p Dipper
(n = 170)

Non-dipper
(n = 113)

p 

24-hr ABPM parameters
24-hr systolic BP (mm Hg) 124.84 ± 14.43 113.22 ± 7.7 132.01 ± 12.8 < 0.005 123.17 ± 12.6 128.71 ± 16.6 0.008
24-hr diastolic BP (mm Hg) 76.40 ± 10.40 67.93 ± 4.8 81.63 ± 9.4 < 0.005 75.24 ± 9 78.78 ± 12.6 0.02
Awake systolic BP (mm Hg) 126.98 ± 14.64 116.1 ± 8.4 133.69 ± 13.6 < 0.005 126.23 ± 12.8 130.19 ± 17 0.04
Awake diastolic BP (mm Hg) 78.36 ± 10.53 70.37 ± 5.6 83.29 ± 9.8 < 0.005 77.71 ± 9.2 80.34 ± 12.7 0.07
Asleep systolic BP (mm Hg) 119.44 ± 16.07 106.12 ± 8.5 127.66 ± 14 < 0.005 115.5 ± 13.5 124.94 ± 18.4 < 0.005
Asleep diastolic BP (mm Hg) 71.60 ± 11.47 62.02 ± 4.9 77.51 ± 10.2 < 0.005 69.38 ± 9.2 74.75 ± 13.9 0.001
Pulse pressure (mm Hg) 48.43 ± 8.65 45.29 ± 6.1 50.37 ± 9.3 < 0.005 47.92 ± 8.5 49.93 ± 9 0.09
MaP (mm Hg) 92.54 ± 11.18 83 ± 5.22 98.42 ± 9.7 < 0.005 91.21 ± 9.5 95.41 ± 13.4 0.01
Hypertension status
24-hr hypertension n (%) 175 (61.8) – – – 87 (49.8) 88 (50.2) < 0.005
Day-time hypertension n (%) 92 (32.5) – – – 45 (49) 47 (51) 0.01
Night-time hypertension 
n (%) 170 (60.1) – – – 85 (50) 85 (50) < 0.005
Patterns of dipping
Normal dipping n (%) 170 (59.9) 83 (48.8) 87 (51.2) < 0.005 – – –
abnormal dipping n (%) 113 (40.1) 25 (22.1) 88 (77.9) – – –
Haematologic parameters
MPV (fL) 9.81 ± 1.1 9.74 ± 1.16 9.85 ± 1.07 0.41 9.81 ± 1 9.79 ± 1.1 0.9
PDW 14.36 ± 2.29 14.27 ± 2.3 14.41 ± 2.2 0.62 14.3 ± 2.1 14.76 ± 2.2 0.12
PlCr 30.36 ± 9.49 29.12 ± 8.5 31.11 ± 9.9 0.08 30.18 ± 9.1 31.29 ± 9.1 0.37
Platelet count (*109/L) 247.46 ± 69.42 243.56 ± 58 255.98 ± 66 0.1 250.06 ± 64 252.41 ± 64 0.79
PCT 0.244 ± 0.06 0.235 ± 0.05 0.251 ± 0.06 0.03 0.245 ± 0.06 0.243 ± 0.06 0.8

independent Sample t-Test used to show the differences in variables with normal distribution, and Mann-Whitney U-test if skewed. The difference in 
categorical variables was compared by Chi-squared analysis. ABPM – Ambulatory Blood Pressure Monitoring; eGFR – estimated Glomerular Filtration 
Rate based on CKD-EPI formula; BMI – Body Mass Index; MAP – Mean Arterial Pressure; MPV – Mean Platelet Volume; PDW – Platelet Distribution 
Width; PLCR – Platelet Large Cell Ratio; PCT – Plateletcrit.

Table 2. Correlation between ABPM parameters and platelet volume indices. R represents Pearson correlation coefficient, and p 
denotes its significance

Mean 24-hr SBP 
(mm Hg)

Mean 24-hr DBP 
(mm Hg)

Mean awake SBP 
(mm Hg)

Mean awake DBP 
(mm Hg)

Mean asleep SBP 
(mm Hg)

Mean asleep DBP 
(mm Hg)

Platelet count 
(*109/L)

R = 0.009
p = 0.87

R = 0.052
p = 0.38

R = 0.004
p = 0.94

R = 0.050
p = 0.4

R = 0.012
p = 0.845

R = 0.042
p = 0.48

MPV (fL) R = 0.058
p = 0.33

R = 0.04
p = 0.5

R = 0.052
p = 0.38

R = 0.032
p = 0.59

R = 0.07
p = 0.23

R = 0.061
p = 0.31

PDW R = 0.033
p = 0.58

R = -0.012
p = 0.84

R = 0.025
p = 0.67

R = -0.020
p = 0.74

R = 0.055
p = 0.35

R = 0.015
p = 0.8

PlCr R = 0.07
p = 0.24

R = 0.037
p = 0.54

R = 0.057
p = 0.34

R = 0.019
p = 0.75

R = 0.1
p = 0.089

R = 0.085
p = 0.15

PCT R = 0.027
p = 0.64

R = 0.055
p = 0.64

R = 0.021
p = 0.72

R = 0.053
p = 0.37

R = 0.034
p = 0.57

R = 0.048
p = 0.42

ABPM – Ambulatory Blood Pressure Monitoring; SBP – Systolic Blood Pressure; DBP – Diastolic Blood Pressure: MPV – Mean Platelet Volume;  
fL – Femtoliter; PDW – Platelet Distribution Width; PLCR – Platelet Large Cell Ratio; PCT – Plateletcrit.

Dipping pattern and platelet volume indices 

The mean level of MPV in dippers and those with abnor-
mal dipping was 9.81 fL versus 9.79 fL with no statistical signifi-
cance (p = 0.9). The difference of PDW, PLCR and PCT was not 
significant between dipper and non-dipper individuals (Table 1). 
A subgroup analysis also did not show a significant difference 
in platelet volume indices between dippers and non-dippers in 
both hypertensive and non-hypertensive cases (Figure 1).

 

Diabetes mellitus and platelet volume indices
As shown in Table 3, the average amount of MPV was signifi-

cantly higher in diabetic patients than non-diabetic individuals 
(10.2 ± 1.14 versus 9.74 ± 1.08 fL, p = 0.011). PLCR was also 
significantly greater in diabetics. Subgroup analyses showed 
similar findings in hypertensive diabetic patients. In non-hyper-
tensive cases, the difference between MPV and PLCR was not 
significant in diabetic and non-diabetic cases. The difference of 
PDW and PCT was not significant between diabetic and non-
diabetic individuals. This was true for both hypertensive and 
non-hypertensive cases.

(continued)
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Figure 1. Comparing MPV (A), PLCR (B), PDW (C) and plateletcrit between dippers and non-dippers according to hypertension status

independent Sample t-Test and Mann-Whitney U-test were used to show the differences in variables with normal distribution and skewed variables, 
respectively. MPV – Mean Platelet Volume; PDW – Platelet Distribution Width; PLCR – Platelet Large Cell Ratio.

Table 3. Platelet volume indices in diabetic and non-diabetic subjects

Hypertension statusDiabetes mellitus

Non-hypertensive
n = 108

Hypertensive
n = 175

pNon-diabetic
n = 93

Diabetic
n = 15

pNon-diabetic
n = 147

Diabetic
n = 28

pNon-diabetic
n = 240

Diabetic
n = 43

0.439.71 ± 1.159.96 ± 1.20.0099.76 ± 1.0410.33 ± 1.110.0119.74 ± 1.0810.2 ± 1.14MPV (fL)

0.6314.31 ± 2.3214 ± 2.290.2314.32 ± 2.3414.89 ± 1.950.514.32 ± 2.3214.57 ± 2.1PDW 

0.6828.98 ± 8.4829.96 ± 9.430.01430.31 ± 9.6835.33 ± 10.470.0229.8 ± 9.2433.46 ± 10.33PlCr 

0.24246.19 ± 60.44227.27 ± 44.260.42257.82 ± 
68.66

246.64 ± 
57.78

0.21253.22 ± 
65.64

239.88 ± 
53.73

Platelet 
count 
(*109/L)

0.530.236 ± 0.050.227 ± 0.050.710.250 ± 0.060.255 ± 0.060.950.244 ± 0.060.245 ± 0.06PCT 

independent Sample t-Test used to show the differences in variables with normal distribution, and Mann-Whitney U-test if skewed. MPV – Mean 
Platelet Volume; PDW – Platelet Distribution Width; PLCR – Platelet Large Cell Ratio; PCT – Plateletcrit.

Antihypertensive medications and platelet volume 
indices

Figure 2 shows the distribution of antihypertensive medica-
tion in the study population. As illustrated, ACE inhibitors and 

angiotensin receptor blockers were the most frequent antihyper-
tensive medications followed by calcium channel blockers, beta 
blockers and diuretics. Compared to those not receiving antihy-
pertensive drugs, the average amount of platelet indices was not 
different in patients who were on such medications (Table 4).
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Figure 2. Distribution of antihypertensive medication in the study population. ACE inhibitors and angiotensin receptor blockers were the 
most antihypertensive medications followed by calcium channel blockers, beta blockers and diuretics

Table 4. Comparing ABPM data, dipping pattern and platelet indices in those who were and were not receiving antihypertensive medi-
cation

Antihypertensive medications
Yes No p

24-hr ABPM parameters
24-hr systolic BP (mm Hg) 126.02 ± 14.52 123.05 ± 14.27 0.09
24-hr diastolic BP (mm Hg) 77.75 ± 10.77 74.17 ± 9.51 0.005
Awake systolic BP (mm Hg) 127.86 ± 14.53 125.67 ± 14.88 0.22
Awake diastolic BP (mm Hg) 79.5 ± 10.82 76.47 ± 9.9 0.019
Asleep systolic BP (mm Hg) 121.35 ± 16.91 116.44 ± 14.34 0.013
Asleep diastolic BP (mm Hg) 73.34 ± 12.26 68.74 ± 6.55 0.001
Patterns of dipping
Normal dipping (%)
Abnormal dipping (%)

63.6%
59.1%

36.4%
40.9%

0.29

Platelet indices
MPV (fL) 9.79 ± 1.16 9.87 ± 1.07 0.55
PDW 14.39 ± 2.27 14.27 ± 2.34 0.69
PlCr 30.28 ± 9.5 30.34 ± 9.46 0.95
Platelet count (*109/L) 253.23 ± 67.07 249.59 ± 58.15 0.64
PCT 0.245 ± 0.06 0.246 ± 0.06 0.9

independent Sample t-Test used to show the differences in variables with normal distribution, and Mann-Whitney U-test if skewed. The difference 
in categorical variables was compared by Chi-squared analysis. ABPM – Ambulatory Blood Pressure Monitoring; MPV – Mean Platelet Volume; PDW 
– Platelet Distribution Width; PLCR – Platelet Large Cell Ratio; PCT – Plateletcrit.

151; 59%52; 20%

20; 8%

32; 13%

ACE Inh/ARB

CCB

Diuretic

Beta Blocker
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Diuretic

Beta Blocker151; 59%52; 20%
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Diuretic

Beta Blocker
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ACE Inh/ARB
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Diuretic

Beta Blocker

Table 5. Different patterns of platelet indices in hypertensive disorders
Study Hypertensive disorder MPV PDW PLCR Platelet 

count
PCT Findings

Yang K. et al. 
2016 [10] 

elevated blood pres-
sure

↑↓ ↓ Not in-
cluded

↑ Not in-
cluded

Negative association of MPV with SBP 
in males and positive association with 
DBP in females.
Negative association of PDW and SBP.
Association of platelet count and DBP 
in males.

Ates I. et al. 
2015 [28] 

Proteinuria associated 
with hypertension

↑ ↑ Not in-
cluded

↑ ↑ higher levels of platelet count, 
plateletcrit, MPV and PDW in hyper-
tensives with proteinuria.

Cetin N. et al. 
2019 [19] 

Non-dipping status in 
paediatric hyperten-
sives

↑ Not in-
cluded

↔ ↑ ↔ Association between non-dipper 
status and MPV with
platelet count. 
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Discussion

Platelet is a ubiquitous cell with a diverse haemostatic and 
non-haemostatic function representing this cell as a key compo-
nent in many cardiovascular diseases [13]. The novel perspec-
tive of platelet indices as a “biomarker” which is capable of trac-
ing and following-up platelet status has opened a new venue for 
daily clinical practice, particularly in primary care settings [5]. 
In this study, we found that PCT was significantly higher in hy-
pertensive subjects, but according to hypertension status and 
night-time blood pressure dipping, other platelet indices vol-
ume did not differ in the study population.

Several studies evaluated the relationship between a single 
platelet volume index and abPM parameters, but the data in 
this regard is conflicting. MPV represents a simple marker of 
platelet activation and shows the susceptibility of platelets to 
aggregation. Li et al. found no association between MPV and 
hypertension subtypes [14]. In a study by Pusuroglu et al., MPV 
was significantly higher in hypertensive patients than normo-
tensive subjects. Similar to our findings, the authors observed 
no significant difference in MPV between dipper and non-dip-
per hypertensive subjects [9]. In contrast, an inverse correlation 
of MPV with a nocturnal drop of systolic BP in prehypertensive 
patients was reported by Sadeghi et al. [15]. Alpsoy et al. de-
termined a cut-off value of 9.1 fL for MPV to detect the reverse 
dipping pattern of BP with a sensitivity and specificity of 60% 
and 69%, respectively [16].

Platelet distribution width was used for evaluation of het-
erogeneity in the volume of platelets. Li et al. showed that the 
prevalence of isolated systolic hypertension in females raised 
by increasing PDW quartile, but such association in males was 
insignificant. Furthermore, no significant association was found 
between PDW and other types of hypertension [11]. 

Plateletcrit is the total mass of platelet in blood and rep-
resents the equilibrium between platelet regeneration and 
elimination [17]. We found a significantly higher PCT in hyper-
tensive patients than non-hypertensive individuals. Limited 
studies had been conducted assessing the association between 
PCT and hypertensive disorders. In a retrospective study with 
a limited sample size, Shanker et al. concluded that PCT might 
be an important indicator of organ damage induced by hyper-
tension [18]. In that study, hypertension was defined by office 
blood pressure readings and other haematologic parameters, 
including mean corpuscular volume (MCV), which was also sig-
nificantly higher in hypertensive subjects. This finding has not 
been proven by other studies. Other studies evaluated PCT in 
preeclampsia [7] and paediatric patients with hypertension 
[19]. Hence, to the best of our of knowledge, the current study 
is one of the first surveys which evaluates the association of PCT 
and ABPM parameters in adult non-pregnant individuals.

in contrast, to consider any platelet index as an individual 
marker, a new composite framework developing a profile of 
all platelet indices together can prepare multiple phenotypes 
reflecting patients’ platelet status in daily practice. The current 

Table 5. Different patterns of platelet indices in hypertensive disorders
Study Hypertensive disorder MPV PDW PLCR Platelet 

count
PCT Findings

Bawore SG. et 
al. 2022 [7] 

Preeclampsia ↑ ↑ Not in-
cluded

↓ ↓ Positive relationship of MPV and PDW 
with MAP.
decrease in platelet count and PCT 
with increasing severity of pre-
eclampsia.

Current study, 
2022

dipping status and el-
evated blood pressure

↔ ↔ ↔ ↔ ↑ Elevated PCT in hypertensives.

MPV – Mean Platelet Volume; PDW – Platelet Distribution Width; PLCR – Platelet Large Cell Ratio; PCT – Plateletcrit; SBP – Systolic Blood Pressure; 
DBP – Diastolic Blood Pressure; MAP – Mean Arterial Pressure; ↑ – positive association; ↓ – negative association; ↔ – no association.

study revealed a novel pattern of platelet indices in hyperten-
sive patient as “elevated PCT and normal other platelet volume 
indices”. A review of literature showed that multiple patterns 
of platelet indices have been described up to now, which were 
summarised in Table 5. 

The clinical significance and underlying mechanisms of such 
variable patterns of platelet indices have not been clearly ex-
plained. However, it can be proposed that there may be mul-
tiple different platelet phenotypes based on population type, 
type of the underlying disease and even different stages of one 
disease in patients. For example, Cetin and Tufan showed that 
MPV and platelet count, but not PCT, were independently asso-
ciated with non-dipping status in paediatric patients with hyper-
tension [19]. In a study by Bawore et al., while higher levels of 
platelet volume indices including MPV and PDW were reported 
in patients with preeclampsia, platelet count and PCT were sig-
nificantly lower in such patients [7].

Several studies evaluated the role of platelet indices as 
available biomarkers in various aspects of diabetes mellitus, like 
glycaemic control and its micro- and macrovascular complica-
tions [20–23]. In this study, we evaluated the combined interac-
tions of hypertension and diabetes mellitus on platelet volume 
indices. According to our result, diabetes mellitus would have 
a distinct pattern of platelet indices with only elevated MPV and 
PLCR. Interestingly, diabetic hypertensives tend to have a plate-
let pattern which is more similar to the pattern found in our 
diabetic patients. This could be suggestive for prominent effects 
of diabetes on platelet indices in the case of coexisting diabetes 
mellitus and hypertension. 

Our findings failed to show any relationship between vari-
ous types of antihypertensive medications and platelet indices. 
Studies evaluating the interaction of antihypertensive drugs 
and platelet indices are conflicting. For example, the study by 
Demirtunc et al. revealed no effect of amlodipine on MPV [24]. 
Conversely, Nadar et al. showed a reversal of abnormal platelet 
morphology following treatment with amlodipine-based antihy-
pertensive therapy [25]. Further studies are required to better 
specify the role of different classes of antihypertensive medica-
tions on platelet indices in hypertensive disorders.

We encountered some limitations in this research. First, al-
though we tried to apply a standard method for blood sampling 
and laboratory analysis, we did not consider all the potential fac-
tors which might influence the platelet indices. For example, we 
considered antihypertensive drugs, but data about other medi-
cations, like antiplatelet agents, used by our patients were the 
missing piece of puzzle. Second, we used ABPM to define hyper-
tensive disorders in the study population, and the use of antihy-
pertensive medications was not considered as one of the criteria 
for the diagnosis of hypertension. As a result, there might be 
some cases of controlled hypertension which were included in 
the non-hypertensive group of our cases. Finally, although sever-
al guidelines consider abPM as the best method for diagnosis of 
hypertension, lack of reproducibility remains an obstacle which 
needs to be overcome by increasing the time of blood pressure 
monitoring to 48 hours [26, 27]. As with similar studies, the time 
of blood pressure monitoring in our study was 24 hours.

(continued)
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Conclusions

In this research, we evaluated the relationship between 
a set of platelet indices and ABPM parameters and identified 
a different pattern of altered platelet indices as “elevated PCT 
and normal other platelet volume indices” in hypertensive pa-
tients. Consideration of the patterns of alteration in platelet in-
dices, rather than a single platelet index, may better describes 
the role of such valuable and inexpensive indices as a biomarker 
in hypertensive disorders. Further studies are mandatory to bet-

ter clarify the clinical significance and underlying mechanisms of 
different patterns of platelet indices in hypertension.
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