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The Association Between Platelet Mass Index and Morning Blood Pressure Surge in
Newly Diagnosed Hypertensive Patients
Yeni Tam1 Almis Hipertansif Hastalarda Platelet Mass Indeksi ile Sabah Kan Basinci
Dalgalanmasi Arasindaki liski

Alp YILDIRIM" "~ Muhammet Salih ATES'

oz

Amagc: Bu ¢alisma, yeni tam almis hipertansiyon hastalarinda Platelet Mass Indeksi (PMI) ile Sabah Kan Basmci Dalgalanmasi (SKBD)
arasindaki iligkiyi degerlendirmeyi amaglamaktadir.

Araclar ve Yontem: Ocak 2025 ile Nisan 2025 tarihleri arasinda bir tigiincii basamak saglik merkezinin kardiyoloji polikliniginde
yiiriitillen bu kesitsel ¢alismaya, 158 hipertansif ve 191 normotansif birey dahil edilmistir. Kan basinci 6lgiimleri Ayaktan Kan Basinct
Izleme (AKBI) cihazi ile kaydedilmis, sabah kan basmci dalgalanmasi hesaplanmstir. Tam kan sayimi parametrelerinden elde edilen
Platelet Mass Indeksi, trombosit sayisinin ortalama trombosit hacmi (MPV) ile ¢arpilmasiyla hesaplanmistir. SKBD’nin &ngériilmesinde
PMTI’nin performansi Alict Isletim Karakteristigi (AIK) egrisi analizi ile degerlendirilmistir.

Bulgular: Hipertansif grupta 24 saatlik, giindiiz ve gece sistolik ve diyastolik kan basinglart anlaml olarak yiiksekti (hepsi p<0.001).
SKBD, hipertansif bireylerde anlamli sekilde daha fazlaydi (medyan: 28.2 mmHg; p=0.007). SKBD degeri >28.2 mmHg olan hastalarda
trombosit sayisi, PMI, Trombosit-Lenfosit Orani1 (PLO) ve nétrofil diizeyleri anlamli olarak yiiksekti (p<0.001). PMI ile PLO arasinda
giiclii pozitif bir korelasyon gozlenirken (r=0.518, p<0.001), PMI ile gece sistolik kan basinci arasinda zayif ancak anlamli negatif bir iliski
saptand1 (r=—0.167, p=0.036). AIK analizine gére, PMI'nin SKBD’yi 6ngérmedeki AUC degeri 0.749 olup, %67.1 duyarlilik ve %67.1
ozgiilliik ile en yiiksek ayirt edici giice sahipti.

Sonug: Platelet Mass Indeksi’nin artmig SKBD ile anlamli iligkili oldugu gdsterilmistir. Bulgular, PMI'nin inflamasyon aracili vaskiiler
stresin bir yansimasi olabilecegini ve erken dénemde kardiyovaskiiler risk belirteci olarak kullanilabilecegini diisiindtirmektedir.

Anahtar Kelimeler: basing degiskenligi; basing paterni; sirkadiyen ritim; trombosit aktivasyonu; vaskiiler enflamasyon
ABSTRACT

Purpose: This study aimed to evaluate the relationship between Platelet Mass Index (PMI) and Morning Blood Pressure Surge (MBPS) in
patients with newly diagnosed hypertension.

Materials and Methods: A cross-sectional study was conducted between January and April 2025 at a tertiary cardiology outpatient clinic,
including 158 hypertensive and 191 normotensive individuals. Blood pressure was monitored using Ambulatory Blood Pressure Monitoring
(ABPM), and MBPS was calculated. PMI was derived by multiplying the platelet count by the mean platelet volume (MPV). The predictive
ability of PMI for identifying elevated MBPS was assessed via receiver operating characteristic (ROC) curve analysis.

Results: Systolic and diastolic blood pressure values across 24-hour, daytime, and nighttime measurements were significantly higher in the
hypertensive group (all p<0.001). MBPS was also significantly increased in hypertensive patients (median: 28.2 mmHg; p=0.007). Patients
with MBPS >28.2 mmHg showed significantly higher platelet count, PMI, PLR, and neutrophil levels (p<0.001). PMI was strongly corre-
lated with PLR (r=0.518, p<0.001), and inversely associated with nighttime systolic BP (r=—0.167, p=0.036). ROC analysis revealed that
PMI had the highest discriminatory power with an AUC of 0.749, sensitivity of 67.1%, and specificity of 67.1%.

Conclusion: PMI was significantly associated with exaggerated MBPS, suggesting that platelet activation may contribute to vascular stress
and circadian BP dysregulation. PMI may represent a useful early biomarker for cardiovascular risk stratification in hypertensive patients.
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INTRODUCTION

Hypertension (HT) continues to be a major global public
health challenge, representing one of the most common
chronic medical conditions encountered in clinical practice.
It is a key determinant of cardiovascular morbidity and mor-
tality, substantially contributing to the development of is-
chemic heart disease, heart failure, stroke, and chronic kid-
ney disease.! Blood pressure (BP) is known to exhibit a dis-
tinct circadian variation, typically decreasing during
nighttime sleep and rising sharply in the early morning
hours—a phenomenon described as the morning blood pres-
sure surge (MBPS).? This early-morning elevation in BP is
believed to result from the activation of the sympathetic
nervous system, increased plasma catecholamine levels, and
heightened vascular tone. Importantly, an exaggerated
MBPS has been independently linked to a heightened risk of
subclinical organ damage as well as major cardiovascular
complications, including cerebrovascular accidents, acute
coronary syndromes, and sudden cardiac death. Therefore,
understanding the clinical significance of MBPS and identi-
fying its determinants may have important implications for
risk stratification and management in hypertensive individu-

als. 34

Although the underlying mechanisms of MBPS are multifac-
torial, recent research has highlighted the role of inflamma-
tion and platelet activation in its pathogenesis. In this con-
text, various hematological indices derived from routine
blood counts—such as the neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR)—have been
investigated as surrogate markers of subclinical inflamma-
tion and BP variability.>” However, these parameters may
not fully capture the combined effects of platelet number and

function.

Platelet Mass Index (PMI), calculated as the product of plate-
let count and mean platelet volume (MPV), has emerged as a
novel marker reflecting total platelet mass and functionality.
Previous studies have linked elevated PMI to pro-inflamma-
tory and pro-thrombotic states in various clinical scenarios,

including acute ischemic stroke, cardiovascular surgery, and

autoimmune conditions.®® Moreover, PMI has shown supe-
rior predictive performance compared to MPV or platelet
count alone in assessing systemic inflammation and vascular

risk.1011

Despite growing evidence of the interplay between platelet
function and blood pressure variability, the association be-
tween PMI and MBPS in newly diagnosed, untreated hyper-
tensive patients remains unexplored. Considering the grow-
ing understanding of platelets' roles in vascular inflammation
and circadian blood pressure regulation, this study sought to
explore the possible link between PMI and MBPS. We hy-
pothesized that elevated PMI values might be associated with
exaggerated MBPS, potentially providing a simple, cost-ef-
fective marker for early vascular risk stratification in essen-

tial HT.
MATERIALS and METHODS

This cross-sectional observational study was conducted at
the cardiology outpatient clinic of a tertiary healthcare center
between January 2025 and April 2025. This study has been
reviewed and approved by the Health Sciences Ethics Com-
mittee of Kirsehir Ahi Evran University Faculty of Medicine
(dated 07.01.2025, and numbered 2025-01/01).

Study Population and Sample Size

Based on a power analysis (effect size =0.50, a =0.05, power
=0.95) performed with GPower (version 3.1.9.4), 88 partici-
pants were needed per group, resulting in a total of 176 sub-
jects. Inclusion criteria encompassed newly diagnosed, treat-
ment-naive patients with essential HT aged between 18 and
75 years. HT was diagnosed based on current European So-
ciety of HT guidelines using 24-hour ambulatory blood pres-
sure monitoring (ABPM).!?> Exclusion criteria were as fol-
lows: known history of secondary hypertension, coronary ar-
tery disease, diabetes mellitus, heart failure, chronic kidney
disease (eGFR<60 mL/min/1.73 m?), active infection, cur-
rent use of antibiotics, systemic inflammatory or autoim-
mune disorders, hematologic disease, malignancy, and recent

use (within the past 4 weeks) of antihypertensive, antiplate-
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let, anti-inflammatory, or anticoagulant medications. Addi-
tional exclusion criteria included pregnancy, known sleep
disorders such as obstructive sleep apnea, morbid obesity
(BMI>40 kg/m?), and significant anemia (hemoglobin<10
g/dL), as these conditions may influence MBPS and hemato-
logic indices. Individuals with irregular sleep-wake patterns

or incomplete ABPM data were also excluded.

ABPM and MBPS Calculation

Ambulatory blood pressure measurements were obtained us-
ing a validated oscillometric device programmed to record
BP at 20-minute intervals during the day (07:00-22:00) and
at 30-minute intervals overnight (22:00-07:00). The MBPS
was determined by subtracting the lowest nighttime systolic
blood pressure from the average systolic blood pressure dur-
ing the first two hours after waking, using the mean of three
consecutive readings with the lowest values recorded during
sleep. Wake and sleep times were based on self-reported di-

aries and confirmed via device programming.

The ABPM device (The Mobil-O-Graph manufactured by
I.LE.M. GmbH, Stolberg, Germany) used in this study is clin-
ically validated according to the European Society of Hyper-
tension International Protocol. Calibration procedures were
performed prior to each monitoring session as per manufac-
turer guidelines. A minimum of 70% valid readings over 24
hours, with at least 14 daytime and 7 nighttime measure-

ments, was required for inclusion in the final analysis.

Laboratory Measurements and Platelet Mass Index Cal-

culation

Venous blood samples were collected in the early morning
hours after an overnight fast. Complete blood count parame-
ters including platelet count and MPV were analyzed using
an automated hematology analyzer. The PMI was calculated
by multiplying the platelet count (x10°/uL) by MPV (fL),
yielding a composite marker that reflects total circulating
platelet mass. Additional indices such as NLR and PLR were

derived to assess systemic inflammatory burden.

Statistical Analysis

All statistical analyses were performed using IBM SPSS Sta-
tistics for Windows, version 29.0 (Armonk, NY, USA). The
distribution of continuous variables was assessed using the
Kolmogorov—Smirnov test. Variables with normal distribu-
tion were expressed as mean + standard deviation and com-
pared using the independent samples t-test. Non-normally
distributed variables were summarized as medians with in-
terquartile ranges (25th—75th percentiles) and compared us-
ing the Mann—Whitney U test. Categorical variables were
presented as frequencies and percentages and compared us-
ing the chi-square test. To explore the relationship between
PMI and MBPS, correlation analysis was performed using

Spearman’s rank correlation coefficient.

Furthermore, Receiver Operating Characteristic (ROC)
curve analysis was employed to assess the discriminative
performance of PMI, NLR, and PLR in identifying patients
with MBPS values exceeding the median threshold of 28.2
mmHg. Optimal cutoff values, along with sensitivity, speci-
ficity, and area under the curve (AUC) statistics, were re-

ported to evaluate diagnostic accuracy.

RESULTS

A total of 349 participants were included in the study, com-
prising 191 normotensive individuals and 158 newly diag-
nosed, untreated hypertensive patients. Demographic and la-
boratory parameters are summarized in Table 1. No statisti-
cally significant differences were observed between the
groups in terms of age, sex distribution, lipid profile, hemo-
globin, or leukocyte counts (all p>0.05). However, platelet
counts were significantly higher in the hypertensive group
compared to controls (median:269 vs. 253x10%/uL,
p=0.021). Similarly, the PMI and PLR were significantly el-
evated in hypertensive patients (p=0.039 and p=0.006, re-
spectively), whereas MPV and NLR values showed no sig-

nificant group differences.

Ambulatory blood pressure data revealed markedly higher
systolic and diastolic values across all measurement periods

(24-hour, daytime, and nighttime) in the hypertensive cohort
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(p<0.001 for all). Furthermore, the MBPS was significantly

greater in hypertensive patients (median:28.2 mmHg)

compared to controls (median:24.75 mmHg, p=0.007).

Table 1. Comparison of demographic and laboratory characteristics of Controls and Hypertensive groups.

Variable

Control Group Hypertensive p-

(n=191) (n=158) value
Age, year 54 (44-63) 57.5 (45.75-65) 0.098
Gender (male), n (%) 84 (44) 83 (52.5) 0.111
LDL, mg/dl 112.69+35.42 122.37+50.11 0.069
HDL, mg/dl 48.54+13.18 47.68+12.96 0.599
Triglyceride, mg/dl 139 (95.25-214) 161.5 (101.5-223.75) 0.151
Hgb, g/di 14.3 (13.2-15.53) 14.4 (13.15-15.68) 0.452
White Blood Cell, 10°/ul 7.93£2.10 8.63£3.49 0.232
Platelet, 10°/ul 253 (217-298) 269 (225-315) 0.022
Neutrophil, 10°/ul 2.38(1.93-2.9) 2.31(1.85-2.99) 0.087
Lymphocyte, 10°/ul 2.59+1.13 2.57+1.20 0.896
MPV 10.4 (9.9-11.1) 10.45 (9.6-11.13) 0.277
PMI 24.04 (20.58-28.79) 25.7(21.22-29.89) 0.039
PLR 105.73 (82.7-130.14) 116.41 (86.35-155.18) 0.006
NLR 1.79 (1.43-2.3) 1.99 (1.43-2.65) 0.094
Creatinine, mg/dl 0.75 (0.67-0.89) 0.79 (0.7-0.90) 0.062
24-h SBP, mmHg 111 (106-116) 130 (124-137) <0.001
24-h DBP, mmHg 63 (59-68) 77 (71-82) <0.001
Daytime SBP, mmHg 113 (108-120) 132 (123.75-140) <0.001
Daytime DBP, mmHg 66 (61-71) 78 (71-85) <0.001
Nighttime SBP, mmHg 105 (99-112) 126 (120-134) <0.001
Nighttime DBP, mmHg 59 (54-64) 73 (67-79) <0.001
MBPS, mmHg 24.75 (16-33.5) 28,2 (19.94-37.49) 0.007

Values are presented as n (%), median (25th—75th percentiles), or mean + standard deviation, as appropriate. Parametric tests (Student’s t-test) were used for normally
distributed variables (LDL, HDL, WBC, and lymphocyte counts), while non-parametric tests (Mann—Whitney U test) were applied to non-normally distributed variables.
Abbreviations: LDL, low-density lipoprotein; HDL, high-density lipoprotein; Hgb, hemoglobin; SBP, systolic blood pressure; DBP, diastolic blood pressure; MBPS,
morning blood pressure surge; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; PMI, platelet mass index; MPV, mean platelet volume

Among hypertensive individuals, stratification by MBPS
median value (28.2 mmHg) identified distinct hematologic
differences (Table 2). Patients with MBPS>28.2 mmHg ex-
hibited significantly higher platelet counts, PMI, PLR, and

neutrophil levels compared to those with lower MBPS values
(p<0.001, p<0.001, p=0.004, and p=0.002, respectively).
MPV and NLR did not significantly differ between the two

subgroups.

Table 2. Comparison of demographic and laboratory characteristics according to the median value of MBPS in hypertensive patients.

Variable MBPS<28.20 MBPS>28.20 p-value
(n=79) (n=79)
Age, year 58 (43-66) 57 (45-64) 0.397
Platelet, 10°/ul 239 (202-274) 295 (261-372) <0.001
Neutrophil, 10°/ul 4.14 (3.57-5.19) 5.28 (3.82-6.7) 0.002
Lymphocyte, 10°/ul 2.21(1.75-2.84) 2.34 (1.99-3.06) 0.188
MPV 10.5(9.7-11.3) 10.1 (9.4-11) 0.211
PMI 23.48 (18.11-26.64) 28.44 (23.82-35.05) <0.001
PLR 103.18 (78.7-136.07) 127.66 (99.23-163.09) 0.004
NLR 1.93 (1.36-2.39) 2.08 (1.44-2.88) 0.258

Values are presented as median (25th—75th percentiles). All variables were analyzed using non-parametric tests (Mann—Whitney U test). Abbreviations: MBPS: Morning
Blood Pressure Surge, NLR: Neutrophil to lymphocyte ratio, PLR: Platelet to lymphocyte ratio, PMI: Platelet Mass Index, MPV: Mean Platelet Volume

Correlation analysis demonstrated a strong positive associa-
tion between PMI and PLR (r=0.518, p<0.001), while a weak
but significant inverse correlation was observed between
PMI and nighttime systolic blood pressure (r=-0.167,
p=0.036) (Table 3).

ROC curve analysis was performed to evaluate the predictive

capacity of PMI, PLR, and NLR for identifying patients with

MBPS>28.2 mmHg (Figure 1). PMI yielded the highest di-
agnostic accuracy with an AUC of 0.749 (95% CI not
shown), demonstrating a cutoff value of 25.69, with 67.1%
sensitivity and specificity. PLR showed moderate predictive
value (AUC=0.631), while NLR had limited discriminative
ability (AUC=0.552).
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Table 3. Bivariate correlation analysis according to PMI in Hyper-
tensive Patients.

PMI Coefficient (r) p-value
PLR 0.518 <0.001
NLR 0.070 0.382
Age -0.120 0.134
Nighttime SBP, mmHg -0.167 0.036
Daytime DBP, mmHg 0.155 0.052
LDL-C, mg/dl 0.157 0.089

PMLI: Platelet Mass Index; PLR: Platelet-to-Lymphocyte Ratio; NLR: Neutro-
phil-to-Lymphocyte Ratio; SBP: Systolic Blood Pressure; DBP: Diastolic
Blood Pressure; LDL-C: Low-Density Lipoprotein Cholesterol.
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Figure 1. ROC analysis depicting sensitivity and specificity of ef the
Platelet Mass Index (PMI), Neutrophil-to-Lymphocyte Ratio (NLR),
and Platelet-to-Lymphocyte Ratio (PLR) for predicting a Morning
Blood Pressure Surge (MBPS) exceeding 28.2 in hypertensive pa-
tients.

DISCUSSION

In this study, we investigated the association between PMI
and MBPS in newly diagnosed, treatment-naive hypertensive
patients. Our research revealed that individuals with an over-
active MBPS system showed substantial increases in PMI
levels, indicating that the cumulative platelet count could be
a key factor in the development of irregular circadian blood
pressure fluctuations. These results contribute to the expand-
ing body of evidence linking platelet-related inflammatory
processes to cardiovascular risk phenotypes, especially those

associated with BP variability.

PMI, calculated as the product of platelet count and MPV,
serves as a composite index integrating both platelet number
and size, thereby reflecting total platelet mass and activity.

Unlike MPV or platelet count alone, PMI provides a broader

perspective on platelet-driven pro-inflammatory and pro-
thrombotic potential.'> Prior research has demonstrated that
platelet activation is intricately involved in systemic inflam-
mation, vascular endothelial dysfunction, and early athero-
sclerosis.!*!3 Platelets release a variety of bioactive mole-
cules, such as platelet factor 4, thromboxane A2, and CD40
ligand, which actively modulate leukocyte recruitment, cyto-
kine release, and endothelial permeability. Thus, elevated
PMI may serve as a surrogate marker for heightened vascular
immune reactivity.'®!7

Our findings support the hypothesis that platelet activation
may be a key contributor to the exaggerated MBPS pheno-
type. It is well-established that morning hours are associated
with increased sympathetic nervous system activity, aug-
mented cortisol release, and heightened vascular tone, all of
which can predispose to surges in blood pressure.? Kario and
colleagues have previously shown that MBPS represents not
just a hemodynamic variation, but also a pathophysiological
state that may precipitate cardiovascular events, particularly
in the elderly and in those with preexisting target organ dam-
age.'® The dynamic interaction between the circadian auto-
nomic balance and vascular inflammation appears to be cen-

tral to this phenomenon.

Several studies have proposed that MBPS is not merely a re-
flection of BP rhythm, but rather a manifestation of vascular
vulnerability. Shimizu et al. observed that hypertensive pa-
tients with elevated MBPS and concurrent high-sensitivity
C-reactive protein (hsCRP) levels had significantly increased
rates of silent cerebral infarctions and clinical stroke events.*
Similarly, Saylik et al. demonstrated that systemic immune-
inflammation index (SII) was significantly correlated with
MBPS and that SII outperformed NLR and PLR in predicting
exaggerated morning surges.'? In this context, our study ex-
tends the concept of MBPS as an inflammatory-prone phe-
notype by introducing PMI as a novel, yet simple, hemato-

logic indicator of platelet-driven vascular stress.

Interestingly, in our study, MPV alone did not significantly
differ between MBPS subgroups. This observation empha-

sizes the value of using combined indices such as PMI to

342



Ahi Evran Med J. 2025;9(3):338-345

capture more subtle shifts in platelet kinetics. Indeed, MPV
values may remain within normal limits even in the presence
of activated platelets, particularly when bone marrow pro-
duction compensates for peripheral platelet consumption
with smaller, immature cells.'* By multiplying platelet count
and MPV, PMI provides a more integrative measure of cir-
culating platelet mass, which may better mirror the cumula-
tive inflammatory and thrombotic potential of the blood com-

partment.?%-?!

On a cellular level, platelets interact with endothelial cells
and leukocytes to propagate inflammation. Activated plate-
lets express P-selectin, enabling adhesion to neutrophils and
monocytes.?! This interaction can induce the formation of
platelet-leukocyte aggregates, which serve as mediators of
vascular injury. Moreover, platelets release microparticles
enriched in inflammatory lipids and cytokines, further ampli-
fying endothelial dysfunction.'#!617:21 It is plausible that pa-
tients with elevated PMI harbor a microvascular environment
primed for inflammatory responses, which may contribute to
enhanced early-morning vasoreactivity and exaggerated BP

surges.

Our correlation analysis showed a significant inverse rela-
tionship between PMI and nighttime systolic blood pressure.
This suggests a potential compensatory interplay between
nocturnal BP depression and morning platelet activation. It
may be speculated that individuals with lower nighttime BP
experience relative ischemia in susceptible vascular territo-
ries, leading to subtle endothelial activation and platelet
priming during the late night and early morning hours.?° This
aligns with prior work indicating that the transition from
night to morning is a period of increased oxidative stress, cat-
echolamine release, and vascular tone.'6

The ability of PMI to distinguish patients with high MBPS
was further supported by ROC curve analysis, which demon-
strated superior diagnostic performance compared to NLR
and PLR. The AUC value for PMI (0.749) suggests moderate
to good discriminative capacity, with acceptable sensitivity
and specificity. Given that PMI is readily obtainable from

routine hemograms, it offers an accessible and cost-effective

option for risk stratification in hypertensive patients, partic-
ularly in settings where advanced imaging or inflammatory

assays are not feasible.

In cardiovascular medicine, there has been growing interest
in identifying biomarkers that reflect both inflammation and
hemodynamic burden.!®??> While hsCRP, IL-6, and TNF-o,
have been studied extensively, they are not always available
in daily clinical practice. In contrast, hematological indices
such as PMI, SII, and derived ratios (e.g., NLR, PLR) are
increasingly being recognized as pragmatic tools to assess
vascular inflammatory status.>”!° Our findings suggest that
among these, PMI may offer superior specificity for BP-re-
lated inflammation, particularly in the early stages of essen-

tial HT.

From a clinical standpoint, our data suggest that patients with
elevated PMI might benefit from more aggressive monitor-
ing of circadian BP patterns, and possibly from interventions
targeting platelet reactivity. This may include lifestyle mod-
ifications, antiplatelet agents, or therapies that modulate neu-
rohumoral tone.?* However, prospective trials are needed to
determine whether targeting elevated PMI can improve car-
diovascular outcomes or attenuate the impact of MBPS on

end-organ damage.

Despite the promising findings, this study has some limita-
tions. First, the cross-sectional nature of the analysis prevents
causal inference. Second, we did not evaluate circulating in-
flammatory cytokines or endothelial markers, which could
have strengthened the mechanistic underpinnings of the ob-
served associations. Third, the relatively small sample size
and single-center design may limit generalizability, although
our population was well-characterized and homogenous.
Lastly, PMI was assessed at a single time point; serial meas-
urements could provide insight into its temporal relationship
with BP variability. Additionally, several potential con-
founding factors—such as dietary sodium intake, physical
activity levels, sleep quality, and psychosocial stress—were
not assessed and may have influenced MBPS or platelet in-
dices. These variables warrant consideration in future pro-

spective studies.
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Looking forward, future research should aim to validate our
findings in larger, multi-ethnic cohorts with longitudinal fol-
low-up. It would also be valuable to investigate whether in-
tegrating PMI with ambulatory BP parameters and imaging-
based vascular assessments (e.g., carotid intima-media thick-
ness or pulse wave velocity) enhances risk prediction. In ad-
dition, mechanistic studies exploring the role of platelet-de-
rived cytokines and microparticles in the pathogenesis of
MBPS would offer deeper insights into the biological plau-

sibility of our observations.

Conclusion

Our study identifies a novel link between PMI and exagger-
ated MBPS in newly diagnosed hypertensive patients. The
findings suggest that PMI may serve as a convenient and
meaningful biomarker reflecting the interplay between plate-
let activity and circadian blood pressure regulation. Given
the emerging evidence connecting platelet-driven inflamma-
tion with cardiovascular events, PMI deserves further con-
sideration as part of an integrated risk assessment strategy in

clinical HT management.

Conflict of Interest

The authors declare that there is not any conflict of interest

regarding the publication of this manuscript.

Ethics Committee Permission

This study was approved by the Health Sciences Ethics
Committee of Kirsehir Ahi Evran University Faculty of
Medicine (date: 07.01.2025, number: 2025-01/01).

Authors’ Contributions

Concept/Design:  AY, MSA. Data Collection and/or
Processing: AY, MSA. Data analysis and interpretation: AY,
MSA. Literature Search: AY, MSA. Drafting manuscript:
AY, MSA. Critical revision of manuscript: AY, MSA.

REFERENCES

1. Mills KT, Stefanescu A, He J. The global epidemiology of
hypertension. Nat Rev Nephrol. 2020;16(4):223-237.

2. Bilo G, Grillo A, Guida V, Parati G. Morning blood pressure
surge: pathophysiology, clinical relevance and therapeutic
aspects. Integr Blood Press Control. 2018;11:47-56.

3. Xie Z, Zhang J, Wang C, Yan X. Chronotherapy for morning
blood pressure surge in hypertensive patients: a systematic
review and meta-analysis. Bmc Cardiovasc Disord.
2021;21(1):274.

4. Shimizu M, Ishikawa J, Yano Y, Hoshide S, Shimada K, Kario
K. The relationship between the morning blood pressure surge
and low-grade inflammation on silent cerebral infarct and
clinical stroke events. Atherosclerosis. 2011;219(1):316-321.

5. Yildinm OT, Aksit E, Aydin F, Aydin AH, Dagtekin E. Can
neutrophil to lymphocyte ratio and platelet to lymphocyte ratio
be used as biomarkers for non-dipper blood pressure? J Surg
Med. 2018;3(1):4-7.

6. Yildirim OT, Aydin F, Aydin AH, Dagtekin E, Aksit E, Hasirci
SH. Neutrophil to lymphocyte ratio and platelet to lymphocyte
ratio are independent predictors for blood pressure variability. J
Hypertens. 2018;36:12.

7. Kilicaslan B, Dursun H, Kaymak S, et al. The relationship
between neutrophil to lymphocyte ratio and blood pressure
variability in hypertensive and normotensive subjecs. Turk
Kardiyol Dern Ars. 2015;43(1):18-24.

8. Unal M. Platelet mass index is increased in psoriasis. A possible
link between psoriasis and atherosclerosis. Arch Med Sci
Atheroscler Dis. 2016;1(1):145-149.

9. Ustaalioglu I, Baskaya N. Predictive potential of platelet mass
index for 30-day mortality in acute ischemic stroke. Giimiishane
Univ Saglik Bilim Derg. 2025;14(1):25-31.

10. Gaballah MA, Eldegla SI, Taman SE, Salem HA. Platelet mass
index as early indicator of subclinical atherosclerosis in
psoriasis: a case—control study. J Egypt Womens Dermatol Soc.
2022;19(2):81-87.

11. Giinday M, Ciftci O. Comparison of platelet mass index in on-
pump and off-pump coronary artery bypass surgery. Heart Surg
Forum. 2020;23(2):154-159.

12. McEvoy JW, McCarthy CP, Bruno RM, et al. 2024 ESC
Guidelines for the management of elevated blood pressure and
hypertension. Eur Heart J. 2024;45(38):3912-4018.

13. Komiluk A, Koper-Lenkiewicz OM, Kaminska J, Kemona H,
Dymicka-Piekarska V. Mean Platelet Volume (MPV): New
Perspectives for an Old Marker in the Course and Prognosis of
Inflammatory Conditions. Mediators Inflamm.
2019;2019(1):9213074.

14. Schafer A, Bauersachs J. Endothelial dysfunction, impaired
endogenous platelet inhibition and platelet activation in diabetes
and atherosclerosis. Curr Vasc Pharmacol. 2008;6(1):52-60.

15. Tasm C, Kadioglu N, Cift¢i RS, Coskun A, Aytan H. The role
of platelet mass index in the prediction of preeclampsia full. J
Exp Clin Med. 2022;39(1):221-225.

16. Lordan R, Tsoupras A, Zabetakis I. Platelet activation and
prothrombotic mediators at the nexus of inflammation and
atherosclerosis: Potential role of antiplatelet agents. Blood Rev.
2021;45:100694.

17. Huilcaman R, Venturini W, Fuenzalida L, et al. Platelets, a Key
Cell in Inflammation and Atherosclerosis Progression. Cells.
2022;11(6):1014.

18. Kario K. Morning surge in blood pressure and cardiovascular
risk: evidence and perspectives. Hypertension. 2010;56(5):765-
773.

344



19.

20.

21.

Ahi Evran Med J. 2025,9(3):338-345

Saylik F, Sarikaya R. Can Systemic Immune-Inflammation
Index Detect the Presence of Exxaggerated Morning Blood
Pressure Surge in Newly Diagnosed Treatment-Naive
Hypertensive Patients? Clin Exp Hypertens. 2021;43(8):772-
779.

Custodio-Chable SJ, Lezama RA, Reyes-Maldonado E. Platelet
activation as a trigger factor for inflammation and
atherosclerosis. Cir Cir. 2020;88(2):233-243.

Bakogiannis C, Sachse M, Stamatelopoulos K, Stellos K.
Platelet-derived ~ chemokines in  inflammation  and
atherosclerosis. Cytokine. 2019;122:154157.

22.

23.

Guzelburc O, Zengin A, Karatas MB, Bayer Erdogan S, Emre
A. Relationship between platelet mass index and postoperative
atrial fibrillation after elective coronary artery bypass surgery: a
retrospective study. Herz. 2023;48(4):309-315.

Lundberg Slingsby MH, Gliemann L, Thrane M, et al. Platelet
responses to pharmacological and physiological interventions in
middle-aged men with different habitual physical activity levels.
Acta Physiol (Oxf). 2018;223(1):13028.

345



