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ABSTRACT

Objectives: It has been stated in various studies that there is a difference in some blood parameters between
hypertensive and normotensive patients for a long time. Mean platelet volume (MPV), and red blood cell
distribution width (RDW), have been studied in hypertensive patient groups in many studies. Hypertension is
a classic risk factor for ischemic stroke and myocardial ischemia, as known. In our study, we examined whether
there was a difference between hypertensive patient groups and normotensive patients in terms of blood
parameters such as MPV and RDW, and the incidence of stroke and myocardial infarction.

Methods: Blood samples and twenty-four-hour ambulatory blood pressure monitoring (ABPM) results of 552
patients admitted to our outpatient clinic with a pre-diagnosis of hypertension were retrospectively analyzed.
According to ABPM results, we divided the study participants into four groups; dippers, non-dippers, extreme
dippers, and normotansives. Complete blood count and biochemical test results were found in the database of
our hospital for all patients and differences between groups were investigated.

Results: One hundred seventy three normotensives (Group 1) (mean age, 47.4 + 15.4 years), 210 non-dippers
(Group 2) (mean age, 53.8 = 15.8 years), 67 extreme dippers (Group 3) (mean age, 49.1 + 15.9 years) and 102
dippers (Group 4) (mean age, 52.2 = 12.5 years). Daytime mean systolic blood pressure (SBP) and diastolic
blood pressure (DBP) and night-time mean SBP and DBP were significantly different in groups (Group 1: 117
[90-193] mmHg and 71 [55-87] mmHg; Group 2: 137 [107-188] mmHg and 83 [107-188] mmHg; Group 3:
143 [115-193] mmHg and 88 [56-122] mmHg; and Group 4: 140.5 [116-173] mmHg and 76 [55-124] mmHg),
p < 0.001; respectively. MPV and RDW levels were different in all four groups (p < 0.001). We found a
significant difference in the rates of stroke and coronary artery disease between the four groups (p = 0.018 and
p = 0.002, respectively). In the ROC curve analysis MPV had sensitivity of %77. 8 and specificity of 78. 1%
for stroke when the cut-off value MPV was 9.25 (Area under curve: 0.808, 95% confidence interval: 0.726-
0.889, p <0.001).

Conclusions: In our study, MPV and RDW levels and the rates of stroke and cardiovascular disease were
significantly higher in non-dipper patients compared to other groups.
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Inflammation and hypertension

Arterial blood pressure has a circadian rhythm that
affects cardiovascular outcomes [1]. In a normal
population, average night-time systolic and diastolic
blood pressure (BP) decrease %10-%20 compared to
daytime BP. The dipping pattern is a 10% to 20% de-
crease in night-time mean systolic or diastolic BP rel-
ative to mean daytime BP. This drop rate is below 10%
in the non-dipper group. The average night BP drop is
over 20% in extreme dippers [2]. Previous studies
demonstrated that as in the non-dipper group, the fre-
quency of cardiovascular and cerebrovascular events
increases in the extreme dipper group. Especially
silent cerebral infarct rate increases in this group [3].

Red cell distribution width (RDW) increases due
to increased erythrocyte destruction or ineffective ery-
thropoiesis. Changes in the RDW interval may predict
other cardiovascular disease outcomes [4, 5]. Previous
studies demonstrated that hypertensive patients might
have higher RDW levels according to patients with
normal BP. In addition, in some studies, RDW levels
were higher in the non-dipper group compared to the
dipper group [6]. Mean platelet volume (MPV) is an
indicator of platelet activation and platelet size, which
is an independent risk factor for hypertension, myocar-
dial infarction, and stroke [7, 8]. It is known that active
large platelets containing denser granules are metabol-
ically and enzymatically more active in triggering
thrombosis than small ones [9].

In our study, we planned to compare MPV and
RDW levels and the frequency of stroke and cardio-
vascular disease in between dippers, non-dippers, ex-
treme-dippers, and normotensives.

METHODS

Study Population

The data and ambulatory blood pressure monitor-
ing (ABPM) results of 552 patients over the age of 18
who were diagnosed with hypertension between Jan-
uary 2019 and June 2020 in our outpatient clinic were
evaluated retrospectively. The patients were divided
into four groups (dippers, non-dippers, normotensives,
and extreme dippers) based on the results of ABPM.
The exclusion criteria of this study were as follows;
secondary hypertension, congestive heart failure, re-
cent myocardial infarction (MI), peripheral vascular
disease, valvular disease, having a history of metallic

prosthetic valve surgery, angina pectoris, chronic renal
failure (serum creatinine >1.5 mg/dl), chronic liver
diseases, thromboembolic disorders, hematological
disorders, acute or chronic infections. Patients under
antiplatelet and warfarin treatment were also excluded
from the study. Informed consent was obtained from
all participants, and the study protocol was approved
by the Namik Kemal University ethics committee.

Ambulatory Blood Pressure Monitoring

Hypertension was defined as the mean of three dif-
ferent BP measurements above 140/90 mmHg. In
ABPM average SBP > 135 mmHg, DBP > 85 mmHg
at daytime (awake), average SBP >120 mmHg, DBP
>70 mmHg at nighttime (asleep), or in average 24-
hour measurements SBP >130 mmHg, DBP >80
mmHg defined as hypertension. Patients with a mean
of three measurements below 140/90 in-office BP
measurements and those with BP measurements below
the above-mentioned values in ABPM were consid-
ered normotensive.

Blood pressure, heart rate was measured and
recorded automatically by the ABPM system. (Darwin
Professional Medilog; Schiller BR-102, Switzerland).
The recorder was programmed to record at 30-minute
intervals during the day (7:00 am-10:00 pm) and 1-
hour intervals during the night (10:00 pm-7:00 am).
Patients were subclassified according to the percent-
age difference between day and night systolic blood
pressure (SBP) and diastolic blood pressure (DBP).
Average nighttime SBP and DBP decrease %10-%20
compared to daytime BP. This group was named as
dipper (Group 4). One hundred two patients who met
this criterion were included in this group. The group
with a decrease of 20% or more in systolic or diastolic
BP at night compared to the daytime was named as ex-
treme-dipper (Group 3). Sixty-seven patients were in
the extreme dipper group. The group in which SBP or
DBP at night decreased by 10 percent or less com-
pared to daytime was named as non-dipper (Group 2).
Two hundred ten patients were in this group. There
were 173 normotensive patients as a control group
(Group 1).

Baseline demographic data, current medications,
and blood chemistry test results were collected from
their medical records in our hospital. Blood samples
were drawn from the antecubital vein between 08:00
am and 10:00 am after overnight fasting. EDTA
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(dipotassium ethylendinitrotetraacetic acid) containing
tubes were used for blood samples.

Statistical Analysis

SPSS for Windows Version 22, 0 (SPSS Inc., IL,
USA) was used for all statistical analysis. Continuous
variables were expressed as mean + standard deviation
(SD) and categorical variables were expressed as per-

Table 1. Baseline characteristics of the patient groups

centage. Whether the parameters conformed to the
normal distribution was evaluated with the Kol-
mogorov Smirnov test. In statistical parameters such
as RDW, MVP with normal distribution One-way
ANOVA test was used for 4 groups. In post hoc analy-
sis, parameters with equality of variance according to
Levene’s test were evaluated with Tukey's test, and
parameters without equality of variance were evalu-

Variables GROUP 1 GROUP 2 GROUP 3 GROUP 4 Total p value
(n=173) (n=210) (n=67) (n=102) (n=552)

Age (years) 474+154 53.8+15.8 49.1+159 522+125 50.9+15.3 <0.001°

Male, n (%) 49 (28.3%) 99 (47.1%) 26 (38.8%) 47 (46.1%) 221 (40%) 0.001*

Female, n (%) 124 (71.7%) 111 (52.9%) 41 (61.2%) 55 (53.9%) 331 (60%) 0.001°

CAD, n (%) 12 (6.9%) 34 (16.2%) 2 (3%) 16 (15.7%) 64 (11.6%) 0.002*

Stroke, n (%) 9 (5.2%) 27 (12.9%) 4 (6%) 5 (4.9%) 45 (8.2%) 0.018*

DM, n (%) 28 (16.2%) 48 (22.9%) 12 (17.9%) 23 (22.5%) 111 (20.1%) 0.358°

Glucose, mg/dl 100 (75.6-176) 101.65 (78.6-592) 99 (76-264) 102 (76-438) 95.9 (75.6-592) 0.060°

Hemoglobin, gr/dL 13.19 + 1.49 13.48 +1.73 13.3+1.52 13.87 +1.56 13.47 + 1.51 0.070°

Hematocrit, % 40.1+5.85 40 6 + 4.84 41.04 +4.37 413+4.52 40.76 + 4.89 0.236°

Medical Treatment

Beta blocker, n (%) 62 (35.8%) 134 (63.8%) 36 (53.7%) 60 (58.8%) 292 (52.9%) <0.001°

Ca—channel blocker, n (%) 26 (15%) 71 (33.8%) 18 (27.5%) 28 (27.5%) 143 (25.9%) 0.001*

ACE-I/ARB, n (%) 62 (35.8%) 134 (63.8%) 36 (53.7%) 60 (58.8%) 292 (52.9%) <0.001*

Diuretic, n (%) 40 (23.1%) 95 (45.2%) 26 (38.8%) 43 (42.2%) 204 (37%) <0.001*

OAD, n (%) 25 (14.5%) 41 (19.5%) 8 (11.9%) 23 (22.5%) 97 (17.6%) 0.177°

Insulin, n (%) 6 (3.5%) 9 (4.3%) 2 (3%) 5 (4.9%) 22 (4%) 0.9032

Ambulatory blood pressure

data

24 hours mean SBP 115 137.5 135 136.5 123 <0.001°

(mmHg) (90-132) (107-184) (111-189) (111-169) (90-189)

24 hour mean DBP 69 81.5 81 83 74 <0.001"

(mmHg) (56-83) (61-122) (52-109) (56-105) (52-122)

24 hour mean HR beat/min 73.9+89 74.8+9.9 742+83 749+9.2 745+93 0.762°

Daytime mean SBP 117 137 143 140,5 125 <0.001°

(mmHg) (90-193) (107-188) (115-193) (116-173) (90-193)

Daytime mean DBP 71 83 88 87 76 <0.001b

(mmHg) (55-87) (60-124) (56-122) (58-111) (55-124)

Daytime mean HR 76 78 77 79 73,5 0.743b

beat/min (47-108) (50-111) (60-104) (55-98) (47-111)

Night-time mean SBP 109.4+ 8.6 139.5+ 17 123.5+16.4 129.8+11.4 126.3 +18.7 <0.001¢

(mmHg)

Night-time mean DBP 64 80 70 76 68 <0.001°

(mmHg) (49-78) (58-120) (45-90) (52-95) (45-120)

Night-time mean HR 67 70 68 68 64 0.132°

beat/min (37-95) (47-102) (53-91) (50-95) (37-102)

Daytime mean arterial 87 100.33 105 105.15 93 <0.001°

pressure (mmHg) (48.67-101.67) (79.33-145.,33) (91.67-145.67) (84.7-131.7) (48.67-145.67)

Night-time mean arterial 79.09+5.9 101.1+11.9 87.5+9.1 944+7.5 91.3+13.1 <0.001°

pressure (mm Hg)

24 hour mean arterial 83.6 99 97 101.5 90.67 <0.001"

pressure (mmHg) (68.67-97) (82-142) (85.33-135.67) (80.7-126.3) (68.67-142)

BMI = Body mass index, SBP = Systolic blood pressure, DBP =Diastolic blood pressure, DM = Diabetes mellitus, HR = Heart rate,
CAD = Coronary artery disease, OAD = Oral anti-diabetic. *Chi square test (percentage), "Kruskal Wallis (median [minimum-
maximum]) “One Way Anova (mean + standard deviation)

Group 1 = normotensives, Group 2 = non-dippers, Group 3 = extreme dippers, Group 4 = dippers
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ated with Tamhane's test.Data that did not conform to
normal distribution were compared using the Kruskal
Wallis test.Mann-Whitney U test was used in sub-
group analysis among 4 groups for parameters with
significant differences. Frequency data were compared
using the chi-square test. The cut-off value for MPV
was calculated by performing roc analysis in individ-
uals with strokes. P-value less than 0.05 was accepted
statistically significant.

RESULTS

The mean age of 552 patients was 50.9 + 15.3
years and 221 (40%) were males, 331 (60%) were fe-
males. The patients were divided into 4 groups accord-
ing to their 24-hour ambulatory BP measurements;
Group 1: normotensives (mean age: 47.4 + 15.4 years;
49 (28.3%) males, 124 (71.1%) females), Group 2 :
non-dippers (mean age: 53.8 + 15.8 years; 99 (47.1%)
males, 111 (52.9%) females), Group 3: extreme dip-
pers (mean age: 49.1 + 15.9 years; 26 (38.8%) males,
41 (61.2%) females) and Group 4: dippers (mean age:
52.2 £ 12.5 years; 47 (46.1%) males, 55 (53.9%) fe-
males). The four groups were similar in terms of the
number of diabetic patients (p = 0.358). There was no
significant difference between the groups in terms of
insulin and oral antidiabetic use (p = 0.903 and p =
0.177, respectively). Twenty-four-hours, daytime and
night-time mean heart rates of patients were similar in
the measurements of ambulatory BP (p = 0.762, p =
0.743 and p = 0.132, respectively). Their baseline
characteristics were summarized in Table 1.

Subgroup analysis of patients characteristics be-
tween four groups were presented in Table 2. The
mean age of the other three groups was higher than
Group 1 (p <0.001). Coronary artery disease rate was
statistically similar in Group 3 and Group 4 (p > 0.05)
but higher than normotensives (p = 0.002). The stroke
rate was highest in Group 2, and it was observed at a
statistically similar rate in the other groups (p = 0.018).
Except for Group 1, the lipid levels of the patients in
the three groups were similar. Compared with Group
1 in terms of total cholesterol, (TC) triglyceride and
low-density lipoprotein cholestrerol (LDL-C) levels
were higher in Group 2 (p < 0.005, p <0.001 and p <
0.05 respectively). Triglyiceride levels in Group 3 and
LDL-C levels in Group 4 were higher than Group 1.

When we evaluated the biochemical parameters, the
levels of MPW and RDW values were significantly
higher in Group 2 (p < 0.001 for two values). These
parameters were similar among other groups (p >
0.05). There was no difference between the groups in
terms of other complete blood parameters and bio-
chemical parameters.

The highest use of BP medication was in the non-
dipper group (p < 0.001) and it was similar in Group
3 and Group 4 (p > 0.05). Daytime /Night-time mean
DBP, Daytime/Night-time mean SBP, Day/Night-time
mean arterial pressures were significantly different be-
tween groups. 24-hour mean SBP / DBP and 24-hour
mean arterial pressure was similar in the 3 groups but
higher than Group 1.

ROC curve analysis showed that MPV had a sen-
sitivity of 77.8% and specificity of 78.1% for stroke
in individuals who participated in the study when the
cut- off value of MPV was 9.25 fl (p <0.001) (Fig. 1).

DISCUSSION

In our study, we found higher levels of MPV and
RDW showing platelet activation in the non-dipper
group compared to the other groups. Also, the fre-
quency of cerebrovascular and coronary artery disease
was higher in the non-dipper group.

In the long term, hypertension is a risk factor that
should be controlled, causing end-organ damage and
poor cardiovascular and cerebrovascular events [10].
Especially the non-dipper pattern is associated with
target organ damage and poor cardiovascular out-
comes in many studies [11]. In a meta-analysis in
which prospective studies were examined, the dipping
pattern and the mean night/day BP ratio significantly
predicted mortality and cardiovascular events [12].

High MPV and RDW levels, which shown to be
associated with inflammation and platelet activation,
have been found to increase cardiovascular disease
and mortality in hypertensive patients [13]. The un-
derlying causes of high RDW levels are chronic in-
flammation, erythropoiesis disorders, increased
erythrocyte destruction, and oxidative stress. RDW, a
marker of inflammation, was found to be increased in
non-dipper and dipper hypertensive patients compared
to normotensive patients [14].

Ongoing oxidative stress and inflammation, in-
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Table 2. Subgroup analysis of patients characteristics between four groups
Variables GROUP 1 GROUP 2 GROUP 3 GROUP 4 Total p value
n=173) (n=210) (n=67) (n=102) (n=552)
Age, (years)® 474+154 53.8+15.8 491+159 522+12.5 509+153 <0.001*
MPV, {13 8.52+0.8 9.13 +£1.05 8.74+0.78 8.8+0.79 8.83£0.95 <0.001%4¢
RDW, %3 13.1+1.4 13.8+1.39 13.3+1.27 13.01+£1.2 13.42+1.38 <0.00124¢
Hemoglobin, g/dL>** 13.19+1.49 13.48 +1.73 13.3+1.52 13.87 +1.56 13.47+1.51 0.008¢
Platelet (10%/uL)? 254 (131-448) 242 (72-542) 198 (155.2-330) 197.15 (98.2-352) 229 (72-547) 0.024
Creatinine(mg/dL)? 0.72 (0.36-0.9) 0.78 (0.43-3.89) 0.73 (0.34-1.85) 0.76 (0.49-1.68) 0.69 (0.34-6.89) 0.005*
Total Cholesterol (mg/dL)> 185 (59.5-354.4) 201.4 (98.9-357) 198 (155.2-330) 197.15 (98.2-352) 179.5 (59.5-357) 0.003b-
LDL-C (mg/dL)? 106.78 (19.8- 120 (35-232.7) 120 (68-220) 117.71 (31.96-256) 101.16 (19.8- 0.009*"
254.32) 256)
HDL-C (mg/dL)? 48 (21-125) 45 (20-97) 48 (32-84) 49 (30-106) 41(20-125) 0.015a,d,e
Triglyceride (mg/dL)? 117.3 (35.6- 149.75 (47-650) 136 (50-478) 120.4 (45.7-5262) 105 (35.6-1119) <0.001°
1119)
CAD, n (%)' 8 (4.62%) 34 (16.2%)" 5 (7.46%)" 7 (6.8%)" 54.(9.7%) 0.002
Stroke, n (%) 9 (5.2%) 27 (12.9%)” 4 (6%)* 5 (4.9%) 45 (8.2%) 0.018
Gender'
Male, n (%) 49 (28.3%)* 99 (47.1%)" 26 (38.8%)” 47 (46.1%)Y 221 (40%) 0.001
Female, n (%) 124 (71.7%)* 111 (52.9%) 41 (61.2%)? 55 (53.9%)" 331 (60%) 0.001
Beta blocker, n (%) 62 (35.8%) 134 (63.8%) 36 (53.7%) 60 (58.8%) 292 (52.9%) <0.001
Ca —channel blocker, n 26 (15%)* 71 (33.8%)¢ 18(26.9%)* 28 (27.5%) 143 (25.9%) 0.001
(%)'
ACE I/ARB, n (%)" 62 (35.8%) 134 (63.8%) 36 (53.7%) 60 (58.8%)" 292 (52.9%) <0.001
Diuretic, n (%)" 40 (23.1%)" 95 (45.2%)Y 26 (38.8%)* 43 (42.2%)Y 204 (37%) <0.001
24 hours mean SBP 115 137.5 135 136,5 123 <0.001%¢
(mmHg)? (90-132) (107-184) (111-189) (111-169) (90-189)
24 hours mean DBP 69 81.5 81 83 74 <0.001*P<
(mmHg) (56-83) (61-122) (52-109) (56-105) (52-122)
Daytime mean SBP 117 137 143 140,5 125 <0.0013bedef
(mmHg)? (90-193) (107-188) (115-193) (116-173) (90-193)
Daytime mean DBP 71 83 88 87 76 <0.0013bcdef
(mmHg)? (55-87) (60-124) (56-122) (58-111) (55-124)
Night-time mean SBP 109.4 £ 8.6 1395+ 17 123.5+16.4 1298 +11.4 126.3 +18.7 <0,0012bcdef
(mmHg)*
Night-time mean DBP 64 80 70 76 68 <0.001%bcdef
(mmHg)? (49-78) (58-120) (45-90) (52-95) (45-120)
Daytime mean arterial 87 100.33 105 105.15 93 <0.0013bedef
pressure (mmHg) (48.67-101.67) (79.33-145.33) (91.67-145.67) (84.7-131.7) (48.67-145.67)
Night-time mean arterial 79.09 £5.9 101.1+11.9 87.5+9.1 94.4+75 91.3+13.1 <0.0012bedef
pressure (mmHg)*
24 hour mean arterial 83.6 99 97 101.5 90.67 <0.001%b¢
pressure (mmHg)? (68.67-97) (82-142) (85.33-135.67) (80.7-126.3) (68.67-142)

MPV = Mean platelet volume, RDW = Red cell distribution width, LDL-C = Low density lipoprotein cholesterol, HDL-C = High density
lipoprotein cholesterol, CAD = Coronary artery disease, ACEI = Angiotensin converting enzyme inhibitor ARB = Angiotensin receptor
blocker, SBP = Systolic blood pressure, DBP = Diastolic blood pressure. Group 1 = normotensives, Group 2 = non-dippers, Group 3 =
extreme dippers, Group 4 = dippers
p < 0.05 in subgroup analysis compare to Group land Group 2, ’p < 0.05 in subgroup analysis compare to Group 1 and Group 3, ®:;p < 0.05 in
subgroup analysis compare to Groupl and Group 4, ¢ p < 0.05 in subgroup analysis compare to Group 2 and Group 3, ®:p < 0.05 in subgroup

analysis compare to Group 2 and Group 4, ©: p < 0.05 in subgroup analysis compare to Group 3 and Group 4.

Each subscript letter ((shown as (X, y, z)) denotes a subset of grup categories whose column proportions do not differ significantly from each
other at the 0.05 level in Chi square subgroup analysis. Bonferroni correction was made in subgroup analysis of parameters with kruskal wallis
test. p value < 0.008 was considered significant. 'Chi square test(percentage), Kruskal Wallis (median (minimum-maximum)), 3One Way

Anova (mean + standard deviation). 3 ; post hoc analysis with Tukey tes

t, 3b.

; post hoc analysis with Tamhane test

creased cytokine levels, especially in atherosclerosis
and hypertension may have caused an increase in
RDW levels by suppressing erythrocyte production in
the bone marrow. Also increased sympathetic activity
and angiotensin II levels, especially in non-dipper pa-
tients can stimulate the proliferation of erythrocyte

progenitors and increase the RDW range [15]. In our
study, we found higher RDW levels in non-dipper pa-
tients compared to the control group and the other two
groups.

Mean platelet volume is the quantitative indicator
of mean platelet size. Platelets are small, seedless,
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Fig. 1. ROC (Receiver operation characteristic) curve and AUC (Area under the curve) for mean platelet volume for predicting
stroke in hypertensive patients (Cut off: 9.25, AUC: 0.808, 95% CI:0,726- 0.889, p <0.001, 77.8% sensitivity and 78.1% speci-

ficity).

round-shaped specialized blood cells 2-4 um in diam-
eter. Large platelets are metabolically and enzymati-
cally more active than small ones, which increases the
susceptibility to thrombosis. As the MPV increases,
the expression of glycoprotein Ib and glycoprotein
IIb/IITa receptors on its surface increases. Large
platelets have denser granules where more proagretory
factors [16, 17]. In our study, we found higher MPV
levels in non-dipper patients compared to the control
group and the other two groups. Stroke and coronary
artery disease rates were again higher in the non-dip-
per group.

In studies conducted with healthy volunteers,
platelet aggregation has been shown to increase in the
morning hours of the day [18]. This situation increases
the risk of acute myocardial infarction in non-dipper
patients with increased MPV levels. An increase in BP
has been closely associated with mortality in ischemic
events. Moreover, every 20 mmHg increase in SBP
and every 10 mmHg increase in DBP increase the

mortality rate two-fold indicated that the development
of atherosclerotic plaque increased in non-dipper hy-
pertensive patients and high BP at night caused en-
dothelial damage [19].

In various studies, extreme dipper and dipper hy-
pertensives were found to be similar in terms of car-
diovascular prognosis [20]. However, different studies
are documenting a better or worse prognosis in ex-
treme dipper patients. The extreme dipper pattern
ranges from 5% to 30% depending on the diagnostic
criteria, clinical and demographic characteristics of the
individuals [20]. In a study by Ohkubo et al. [21], the
mortality risk was highest in reverse dippers, followed
by non dippers; the lowest risk was associated with
extreme dipping and dipper patients. In subgroup
analysis, there was no difference between dipper and
extreme dipper groups [21]. Additionally, a meta-
analysis of several studies providing data on echocar-
diographic left ventricular hypertrophy indicates that
extreme dippers have a lower risk of subclinical car-
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diac injury than dippers and reverse dippers [22].
Evidence of the relationship between symptomatic or
silent cerebral ischemic lesions assessed by imaging
techniques and nocturnal BP reduction is limited to a
few studies in elderly hypertensive patients [22]. Se-
vere nighttime BP reduction leading to cerebral hy-
poperfusion possibly related to antihypertensive
therapy. However, the presence of an extreme dipper
pattern, potentially harmful to cerebral perfusion,
should be excluded in treated elderly hypertensive pa-
tients (especially if taking antihypertensive drugs in
the afternoon or evening). However, data from the
large database suggest that extreme dippers tend to be
younger, less frequently obese, diabetic, or affected by
cardiovascular disease. In our study, stroke rates were
the highest in the non-dipper group [22]. In our study,
it was similar in the extreme dipper, dipper, and nor-
motensive groups. Coronary artery disease rates were
highest in the non-dipper group. This ratio was similar
in extreme dipper and dipper groups.

Limitations

The fact that our study was planned in a single
center and the low number of patients participating in
the study limits the power of our findings. In addition,
in our study, we did not include patients with advanced
heart failure, secondary hypertension, new heart at-
tack, or valvular heart disease. Therefore, the results
of our study cannot be attributed to all hypertensive
patient groups.

CONCLUSION

In our study, we found higher levels of MPV and
RDW showing platelet activation in the non-dipper
group compared to the other groups. Also, the fre-
quency of cerebrovascular and coronary artery disease
was higher in the non-dipper group. In addition, as
mentioned in some studies, we found the frequency of
cerebrovascular and coronary artery disease, which is
claimed to be more common in extreme dipper pa-
tients, to be similar to the dipper group.
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