Original Article

Blood Cell Parameters Among Stable Ambulatory Hypertensive Patients and
Non-Hypertensive Population - a cross sectional study

Aditya Mahaseth’, Rajesh Shah?, Amit Kumar Singh?, Aayush Lamichhane’

'Department of Cardiology, Kathmandu Medical College Teaching Hospital, Kathmandu, Nepal
*Department of Cardiology, Shahid Gangalal National Heart Centre, Janakpur, Nepal

Keywords: Hypertension, Blood Cell Parameters, Platelet Count,
Mean Corpuscular Volume

®

This work is licensed under a
Creative Commons Attribution
4.0 Unported License.

Introduction

Hypertension, a chronic condition characterized by elevated
blood pressure levels, is a major risk factor for cardiovascular
diseases, including stroke and myocardial infarction'. While its
pathophysiology is complex, alterations in blood cell parameters may
contribute to its development and progression®*.

Red blood cells (RBCs), white blood cells (WBCs), and platelets play
essential roles in maintaining homeostasis. Previous studies have
reported potential associations between hypertension and increased
platelet activity, leading to vascular inflammation and endothelial
dysfunction*®. However, there is limited research on stable
ambulatory hypertensive patients compared to non-hypertensive
individuals.

This study aims to compare RBC count, WBC count, platelet count,
MCV, MCH, and MCHC among stable ambulatory hypertensive
patients and a non-hypertensive population.

Abstract

Background: Hypertension is a prevalent condition associated with
increased cardiovascular risk. Altered blood cell parameters have been
implicated in the pathophysiology of hypertension, but their specific role
remains unclear.

Objective: This study aimed to compare blood cell parameters among
stable ambulatory hypertensive patients and a non-hypertensive population.

Methods: A cross-sectional study was conducted, recruiting 500
participants (250 hypertensive and 250 non-hypertensive individuals) from
Shahid Gangalal National Heart Centre Janakpur. Demographic
information, medical history, and blood pressure measurements were
collected. Venous blood samples were analyzed for red blood cell (RBC)
count, white blood cell (WBC) count, platelet count, mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), and mean
corpuscular hemoglobin concentration (MCHC).

Results: Hypertensive patients exhibited a higher platelet count (298.2 +
45.6 x 10°/L) compared to the non-hypertensive group (271.4 + 39.2 x
10°/L) (p < 0.05). No significant differences were observed in RBC count,
WBC count, MCV, MCH, or MCHC between the two groups (p > 0.05).

Conclusion: This study provides insights into the differences in blood cell
parameters between stable ambulatory hypertensive patients and non-
hypertensive individuals. The findings suggest a potential role of platelets in
hypertension, warranting further investigation.

Materials and Methods
Study Design and Population

A cross-sectional study was conducted at Shahid Gangalal National
Heart Centre Janakpur from August 16, 2022, to February 15,
2023. The study included 250 hypertensive patients and 250 non-
hypertensive individuals. Hypertension was diagnosed per JNC 7
criteria®.
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Inclusion Criteria:
« Diagnosed hypertension (JNC 7 criteria [9])
o Age 40-75 years

o Stable ambulatory status

Exclusion Criteria:
o Acute illness
«  Hematological disorders

o Recent transfusion (<3 months)

Sample Size Calculation

Using a 95% confidence level (Z = 1.96) and a 2% margin of error
and 80% power a minimum of 460 participants was required.
Considering attrition, 500 participants were recruited.

Data Collection and Blood Analysis

Data Collection: Demographics, BP measurements (average of two
readings), clinical history.

Laboratory Analysis: Blood samples in EDTA tubes, analyzed with
Sysmex XN-1000 hematology analyzer:

« RBC, WBC, Platelet counts

« MCV, MCH, MCHC

Statistical Analysis

Data were analyzed using IBM SPSS version 25. Continuous
variables were expressed as mean + SD, and group differences were
analyzed using independent t-tests. A p-value < 0.05 was considered
statistically significant.

Results

Demographic Characteristics

Characteristic Hypertensive Non-Hypertensive  p-value

(n=250) (n=250)

Age (years) 66+6 65+7 0.45

Male (%) 62% 59% 0.67

Hypertension Duration 5+2 NA -

(years)

Blood Cell Parameters

Parameter Hypertensive = Non-Hypertensive p-value
(Mean + SD) (Mean + SD)

RBC count (10"*/L) ~ 4.78 +0.52 4.81+0.50 0.72

WBC count (10°/L)  7.02+ 1.4 6.89+1.3 0.61

Platelet count (10°/L) ~ 298.2 + 45.6 271.4+39.2 <0.05*

MCV (fL) 86.5+4.2 87.2+45 0.38

MCH (pg) 28.6 1.9 284+2.0 0.51

MCHC (g/dL) 329+ 14 330+13 0.75

Discussion

Our study demonstrated a significantly higher platelet count in
hypertensive patients compared to non-hypertensive individuals,
suggesting a possible link between platelet activation and
hypertension pathophysiology”®. Platelets play a crucial role in
thrombus formation, and their increased levels may contribute
to a heightened risk of atherosclerosis, vascular dysfunction,

and cardiovascular events in hypertensive individuals®'. This
finding aligns with previous research indicating that increased
platelet reactivity is associated with endothelial dysfunction and
inflammation, both of which are hallmarks of hypertension''.

In contrast, no significant differences were observed in RBC count,
WBC count, MCV, MCH, or MCHG, indicating that these parameters
may not be directly associated with hypertension'?. This suggests that
while hypertension is known to affect vascular integrity, its impact
on routine hematological parameters, apart from platelets, remains
minimal in stable ambulatory patients. However, the absence of
significant differences does not rule out potential microvascular
changes or altered erythropoiesis that may manifest in more severe
or long-term hypertension.

Our results highlight the need for further studies exploring the
functional aspects of platelets, such as mean platelet volume
and platelet aggregation potential, to determine their role in
hypertension-related complications'. Additionally, future research
should incorporate inflammatory markers like C-reactive protein
and fibrinogen to provide a more comprehensive understanding of
hematological changes in hypertension.

Limitations

This study has some limitations. First, the cross-sectional design
prevents the establishment of causality. Second, we did not assess
platelet function, which could provide deeper insights into their role
in hypertension. Third, potential confounders such as dietary habits,
medication use, and lifestyle factors were not extensively controlled.
Future longitudinal studies with larger sample sizes and additional
functional assays are required to validate and extend these findings.

Conclusion

This study highlights the potential role of platelets in hypertension.
Further research is needed to explore the clinical implications of
these findings.

Conflicts of Interest: None declared.

References

1. Whelton PK, Carey RM, Aronow WS, Casey DE Jr, Collins
KJ, Himmelfarb CD, et al. 2017 ACC/AHA/AAPA/ABC/
ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline
for the prevention, detection, evaluation, and management
of high blood pressure in adults. J Am Coll Cardiol.
2018;71(19):e127-€248.

2. Guzik TJ, Touyz RM. Oxidative stress and the pathogenesis of
hypertension. Hypertension. 2017;70(1):6-12.

3. Lip GYH, Blann AD. Thrombogenesis and fibrinolysis in
hypertension. ] Hypertens. 2020;38(6):1035-43.

4. GBD 2019 Risk Factors Collaborators. Global burden of 87
risk factors in 204 countries and territories, 1990-2019: a
systematic analysis. Lancet. 2020;396(10258):1223-49.

5. Ross R. Atherosclerosis—an inflammatory disease. N Engl |
Med. 1999;340(2):115-26.

6.  Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA, Izzo JL Jr, et al. The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure: the JNC 7 report. JAMA.
2003;289(19):2560-72.

8 JAIM 27 (Volume 14 | Number 1 | January-June 2025)



10.

11.

12.

13.

Blood Cell Parameters Among Stable Ambulatory Hypertensive Patients and Non-Hypertensive Population - a cross sectional study

Poredos P, Jezovnik MK. The role of inflammation in the
pathogenesis of atherosclerosis and arterial thrombosis.
Angiology. 2018;69(7):564-71.

Kario K, Hoshide S, Ishikawa J, Eguchi K, Morinari M, Murata
M, et al. Increased platelet activation in elderly hypertensive
patients. Hypertension. 2019;74(3):521-9.

Fadini GP, Losordo D, Dimmeler S. Critical reevaluation of
endothelial progenitor cell phenotypes for therapeutic and
diagnostic use. Circ Res. 2012;110(4):624-37.

Harrison P, Goodall AH. Studies on mean platelet volume
(MPV)—new insights into platelet thrombopoiesis and platelet
destruction. Blood Coagul Fibrinolysis. 2016;27(6):577-85.

Chung], Lip GYH. Platelets and hypertension: a potential target
for a future intervention? ] Hum Hypertens. 2017;31(12):789-
95.

Yusuf S, Joseph P, Rangarajan S, Islam S, Mente A, Hystad
P, et al. Modifiable risk factors, cardiovascular disease, and
mortality in 155,722 individuals from 21 high-, middle-, and
low-income countries (PURE): a prospective cohort study.
Lancet. 2020;395(10226):795-808.

Davi G, Patrono C. Platelet activation and atherothrombosis. N
Engl]Med. 2007;357(24):2482-94.

JAIM 27 (Volume 14 | Number 1 | January-June 2025)



