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THE PATTERN OF PLATELET INDICES AMONGST HYPERTENSIVE PATIENTS IN NORTH- CENTRAL NIGERIA: A COMPARATIVE STUDY


ABSTRACT
Background: 
Hypertension is a common and important major global health problem affecting more than 927 million people worldwide. Elevated levels of platelet indices correlates with platelet activation. Platelet activation plays a key role in the complications of hypertension. 
AIM: To determine the levels of Platelet indices in hypertensive patients and to compare the platelet indices in control subjects in North central Nigeria.
Method: This was a cross-sectional comparative study conducted among 151 Hypertensives and 150 Normotensive controls in Federal Medical Centre Keffi Nasarawa State (North Central Nigeria).Three millilitres (3mls) of venous blood were aseptically collected by venepuncture from each participant into ETDA bottle and analysed using an automated full blood count machine. Data obtained were analysed using SPSS version 27, and results considered to be significant at p<0.05.

Results: 
This study assessed and compared the platelet indices between 151 hypertensive and 150 normotensive controls. Amongst the hypertensive patients, 57 (37.7%) were males while 94(62.2%) were females. Amongst the control group, 78(52.0) were males while 72(48.0) were females. The median of the mean platelet volume was 10.40fl and 10.20fl amongst hypertensive patients vs control subjects respectively. The median of the platelet distribution width was 12.80% and 12.60% amongst hypertensive patients vs. control subjects respectively. The platelet large cell ratio was 27.40% and 26.90% amongst patients vs. control subjects respectively 
Conclusion: 
Our study demonstrated significant alteration in platelet indices in hypertensive patients compared to normotensive patients. The MPV, PDW and the PLCR in patients with hypertension was higher than in controlled subjects. These changes likely reflect increased platelet activation and may contribute to the elevated thrombotic risk observed in hypertensive patients. 
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INTRODUCTION                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 Hypertension is a common  global health problem affecting more than 927  million people worldwide.1 In the year 2000, 26.4% of the adult population had hypertension; of this number 333 million in socio-economically developed countries and 639 million in the poorer developing countries.1 It is estimated that by the year 2025 this figure will increase to 1.56 billion adults, approximately about 60% increase: and 75% of the world hypertensive population will be in developing countries.1,2  Eighty percent of deaths from cardiovascular diseases occur in low and middle -income countries, and complications due to hypertension rank high as major causes.3
In Nigeria, systemic hypertension is the number one risk factor for strokes, heart failure, ischemic heart disease and kidney failure.2,4  Also, the prevalence of hypertension is on the increase, rising rapidly from 11% twenty years ago to about 30% in 2015.3  Adeloye et al. in 2015  estimated the prevalence to be 28.9%, with a prevalence of 29.5% in males and 25.0% in females with a pooled awareness rate of 17%.3 He projected an increase to 39.1 million cases of hypertension by 2030 among people aged at least 20 years.  This constitutes a substantial proportion of the total burden of hypertension in Africa because of the large population of Nigeria currently estimated at 200million. 
There is growing evidence to show that platelets and the endothelium get activated in hypertension and contribute to the thrombotic tendency seen in hypertension.5-7  Even though the blood vessels are exposed to high pressure, the main complications seen in hypertension are thrombotic rather than haemorrhagic in nature the so called “thrombotic paradox”.5  This strengthens the theory that hypertension confers a thrombotic state marked by abnormalities of endothelial dysfunction and platelet activation. This dysfunction is present with systolic hypertension or simultaneous systolic and diastolic hypertension, hence, the focus on platelet activation as an important mediator in hypertensive vascular injury.6,7

Platelet indices have gained attention as potential biomarkers of platelet activation and cardiovascular risk.8 Mean Platelet Volume, Platelet Distribution Width and Platelet Large Cell Ratio are platelet indices measured in blood. We aimed to assess the platelet indices in patients with hypertension and to compare the platelet indices in a control group. 


METHODOLOGY
This was a cross-sectional comparative study carried out among known hypertensive patients attending the medical & family practice outpatient clinics at Federal Medical Centre Keffi while healthy volunteers from the Keffi community and staff working at FMC Keffi were recruited to serve as controls. FMC Keffi is located in Nasarawa State of Nigeria. It is a 220 bedded hospital it serving individuals/patients from Benue, Plateau, Kaduna, Kogi and Niger states as well as the Federal Capital Territory. Ethical approval was obtained from the ethical committee of FMC Keffi. 
Ethical considerations
Ethical approval was obtained from the ethical committee of FMC Keffi and permissions obtained from the Heads of all relevant Departments before sample collection commenced


Inclusion criteria
Consenting adults, age greater than 18 years. Known hypertensive patients attending the medical and family practice outpatient clinic at FMC Keffi. Normotensive healthy individuals with a mean diastolic blood pressure  range of 57 – 89mmHg and a mean systolic blood pressure range of 97 – 139mmHg taken in the sitting position after a minimum of five minutes rest (who have never been diagnosed with hypertension, ) served as controls. 

Exclusion criteria
Evidence of acute hypertension secondary to an identifiable cause such as drug ingestion, acute pain syndrome. Clinical findings of an acute clinical condition or ongoing acute target organ damage requiring treatment such as acute coronary syndrome, transient ischemic attack, atrial fibrillation, congestive cardiac failure. History of antiplatelet drug use in the last 7 days.

A hundred and fifty one (151) hypertensive patients and one hundred and fifty (150) normotensive controls who consented were enrolled for the study. Hypertension was defined as a systolic blood pressure equal to or greater than 140mmHg, and a diastolic blood pressure equal to or greater than 90mmHg and or individuals with prior diagnosis of hypertension taking anti-hypertensive medication. Blood pressure was measured with a standard sphygmomanometer at the arm in a sitting position two times after a minimum of 5 minutes rest and the average used for the analysis
A questionnaire was administered to enrolled participants: - the questionnaire highlighted the participants’ biodata, history of hypertension (time of diagnosis, medication patient is taking including antihypertensive and antiplatelet drugs, and any complications secondary to hypertension). Blood pressure measurements were taken twice in sitting relaxed position after a minimum of five minutes rest and a mean blood pressure obtained. 
About 3mls of venous blood was drawn from all participants for assessment of platelet indices using a full blood count autoanalyzer (Sysmex XP 300 Haematology Analyzer Sysmex Europe Norderstedt Germany).
The data are expressed as medians and range, unless otherwise indicated. 
Statistical analysis was conducted using the statistical software package SPSS version 26. Statistical significance was set at p <0.05                                                                                                                  
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RESULTS  AND DISCUSSION

TABLE 1. Social -demographic characteristics of study population


	Social-demographic parameters
	Cases 
n=151
n(%)
	Controls
n=150
n(%)
	X2Cal(p-value)


	        Gender
	
	
	

	Male
	57(37.7)
	78(52.0)
	

	Female
	94(62.3)
	72(48.0)
	1.08(0.29)

	    Age range (Years)
	26-83
	18-80
	

	    Age group (Years)
	
	
	

	<30
	7(4.6)
	50(33.3)
	

	31-40
	35(23.2)  
	63(41.4)
	

	41-50
	45(29.8)
	30(20.0)
	

	>50
	64(42.2)
	8(5.3)
	 3.26(0.03)

	          Educational Status
	
	
	

	None
	28(18.5)
	4(2.7)
	

	Primary
	15(9.9)
	10(6.7)
	

	Secondary
	37(24.5)
	54(36.0)
	

	Tertiary
	71(47.1)
	82(54.7)
	4.87(0.02)

	            Occupation
	
	
	

	Medical Professionals
	2(1.3)
	12(8.0)
	

	Civil Servants
	66(43.7)
	98(65.3)
	

	Business/Traders
	29(19.2)
	12(8.0)
	

	Unemployed
	26(17.2)
	4(2.7)
	

	Farmers
	6(4.0)
	4(2.7)
	

	Students
	3(2.0)
	16(10.7)
	

	Teaching 
	13(8.6)
	2(1.3)
	

	Retirees
	6(4.0)
	2(1.3)
	1.08(0.29)



Keys, n = number, % = percentage








Table 2: Hematological indices in patients(Hypertensives) and control groups(Normotensives)




	Hematological indices
	Cases 
n=151
	Controls
n=150
	Mann-Whitney U Test
Significance Level(p-value)

	WBC(103/µl)
	Range
Median
	3.00-10.10
5.50
	2.90-13.50
5.10
	0.06

	RBC(106/µl)
	Range
Median
	1.52-8.30
4.50
	1.80-6.20
4.42
	0.28

	HB(g/dl)
	Range
Median
	4.40-18.30
11.60
	5.70-24.00
11.30
	0.51

	HCT(%)
	Range
Median
	13.20-56.70
35.00
	17.30-43.40
35.10
	0.45

	MCV(fl)
	Range
Median
	28.50-94.00
78.80
	63.90-96.10
80.10
	0.34

	MCH(pg)
	Range
Median
	16.30-206.0
25.80
	16.90-31.70
25.80
	0.76

	MCHC(g/dl)
	Range
Median
	27.20-87.20
32.50
	26.50-37.40
35.60
	0.69

	Platelets103/µl)
	Range
Median
	74.00-665.00
236.00
	83.00-436.00
229.00
	 0.52

	RDW-SD(um^3)
	Range
Median
	29.90-72.20
41.40
	35.80-84.20
41.10
	0.28

	RDW-CV(%)
	Range
Median
	10.20-24.60
13.90
	11.90-25.20
13.70
	0.06

	MPV(fl)
	Range
Median
	8.00-14.50
10.40
	8.50-28.60
10.20
	0.49

	PDW(%)
	Range
Median
	9.10-29.70
12.80
	9.00-18.40
12.60
	0.28

	P-LCR(%)
	Range
Median
	9.40-48.10
27.40
	10.50-41.60
26.90
	0.79


Keys: %=percentage, p<0.05 = statistically significant, p>0.05= statistical insignificant







Table 3:  Comparing haematological indices in well controlled hypertensives vs patients with  poorly controlled hypertensives.

	
	Controls
n=150
	                     Patients

	
	
	Controlled
Hypertension
n=49
	Poorly Controlled Hypertension  
n=102

	WBC(103/µl)

	Range
Median
	2.90-13.50
5.10
	3.00-9.40
5.80a
	3.20-10.10
5.65a

	RBC(106/µl)
	Range
Median
	1.80-6.20
4.42
	2.77-6.00
4.43a
	3.30-8.30
4.57a

	HB(g/dl)
	Range
Median
	5.70-24.00
11.30a
	7.00-14.90
11.50a
	8.10-14.60
11.60a

	HCT(%)
	Range
Median
	17.30-43.40
35.10
	20.50-44.00
34.70a
	25.80-44.10
35.20a

	MCV(fl)
	Range
Median
	63.90-96.10
80.10
	28.50-93.00
78.80a
	59.00-90.10
79.45a

	MCH(pg)
	Range
Median
	16.90-31.70
25.80
	19.50-52.70
26.00a
	18.60-26.0
25.65a

	MCHC(g/dl)
	Range
Median
	26.50-37.40
35.60
	29.80-40.40
32.80a
	29.40-87.20
32.45a

	Platelets x103/µl)
	Range
Median
	83.00-436.00
229.00
	 95.00-505.00
238.00b
	109.00-665.0
250.00c

	RDW-SD(fl)
	Range
Median
	35.80-84.20
41.10
	35.70-56.80
41.40a
	35.50-47.80
41.35a

	RDW-CV(%)
	Range
Median
	11.90-25.20
13.70
	10.20-18.50
14.10a
	11.20-20.00
13.70a

	MPV(m^3)
	Range
Median
	8.50-28.60
10.20
	8.00-13.10
10.20a
	8.20-14.50
10.35a

	PDW(%)
	Range
Median
	9.00-18.40
12.60
	9.30-29.70
12.40a
	9.10-18.60
12.20a

	P-LCR(%)
	Range
Median
	10.50-41.60
26.90
	12.00-48.10
26.10a
	12.15-46.90
30.35b




Keys: n=number, %=percentage, a means p>0.05 between two group using Mann-Whitney U Test, b,c means p<0.05 between  two groups using Mann-Whitney U Test.
 


This study assessed and compared the platelet indices between 151 hypertensive and 150 normotensive controls. Amongst the hypertensive patients, 57 (37.7%) were males while 94(62.2%) were females. Amongst the control group, 78(52.0) were males while 72(48.0) were females. Amongst hypertensive patients, 42 had well controlled hypertension compared to 102 with poorly controlled hypertension.
Mean Platelet Volume, Platelet Distribution Width and Platelet Large Cell Ratio were the measured platelet indices. The mean platelet volume is a marker of platelet size and activity. The mean platelet volume was slightly higher amongst the cases compared to control subjects. Our result is in parallel to previous studies demonstrating platelet activation in hypertensive patients. The elevated MPV is consistent with similar studies [ } who reported similar MPV increases amongst hypertensive patients. The raised MPV signifies the presence of larger, younger and more reactive platelets. These large platelets secrete more prothrombotic materials that are more likely to cause thrombotic complications, such as stroke or myocardial infarction, particularly in patients with sustained, high blood pressure.8-12   In the past decade MPV has been used as a marker of platelet activation and as a predictive marker for coronary heart disease, it confers a poor prognosis in ischemic heart disease.13    Furthermore, MPV value was noted to be highest among the poorly controlled hypertensives when compared with controlled hypertensive. The higher the mean platelet volume in hypertensive patients the more likely the disease is poorly controlled. Thus the mean platelet volume can be used as a biomarker for identifying high risk hypertensives allowing for timely intervention. Complications of hypertension are due to chronic endothelial dysfunction which may promotes platelet activation through increased shear stress and oxidative damage.10,12
The Platelet distribution width (PDW) measures the variation in size (anisocytosis) of platelets, acting as a marker for platelet activation and turnover. In our study, Platelet Distribution Width was slightly higher amongst the cases compared to the control subjects. This also agrees with several studies14,15   High PDW values may indicate higher production of larger reticulated platelets. Large platelets are more active, release more thromboxane A2 and express more glycoprotein IIb-IIIa receptor, which plays a critical role in coagulation.16  furthermore, A high PDW can be linked to cardiovascular disease, inflammation, or infection. However, the PDW of controlled hypertensive patients appeared to be slightly higher than those of poorly controlled hypertensive patients, although was not statistically significantly different.
Platelet Large Cell Ratio measures the percentage of large, more active platelets (volume >12 fL) within the total platelet count. High PLCR also indicates the presence of more immature, reactive platelets suggesting a greater risk for thrombotic events. The PLCR was higher amongst the cases than the control subjects this is also in parallel with several other studies16
Amongst hypertensives, poorly controlled hypertensives had a higher PLCR compared to those with well controlled hypertensives. This was also statistically significantly different and thus may be a potential biomarker in patient evaluation. 
These findings must be interpreted considering certain limitations. We did not account for all potential confounders like subclinical inflammation. Additionally, the single-center design and lack of longitudinal follow-up restrict our ability to assess the prognostic value of these platelet indices. Further investigations and evaluation of the standard procedure for measuring platelet indices is needed is needed to determine their use in routine clinical practice. This is necessary because the majority of the reviewed reports point to the relative increase in MPV in one group compared to another group with different characteristics, and not necessarily an absolute increase of the MPV above the known normal range



CONCLUSION
Our study demonstrated significant alteration in platelet indices in hypertensive patients compared to normotensive patients. The MPV, PDW and the PLCR in patients with hypertension was higher than in controlled subjects. These changes likely reflect increased platelet activation and may contribute to the elevated thrombotic risk observed in hypertensive patients. While promising as potential biomarkers, further research is needed to establish their clinical utility in risk stratification and personalized treatment approaches.
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