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Abstract

Background: Hypertension is a major health problem worldwide and it’s associated with
increased risk of cardiovascular disease. Even though hypertension has impact on hematological
parameters and alteration of hematological indices may indicate increased risk to cardiovascular
diseases, the relationship between hematological parameters and hypertension is little studied.
Objective: To compare hematological parameters between hypertensive patients and
normotensive adult groups from January 1 to March 30 at Hiwot Fana specialized university
hospitals and Jugel hospitals, Harar, eastern Ethiopia.

Methods: Institutional based comparative cross-sectional study was conducted from January 1
to March 30 2020 at Jugel and Hiwot Fana hospital, Harar, eastern Ethiopia. Convenient sampling
technique was used to recruit 102 hypertensive patients from 2 hospitals and 102 healthy controls
from blood bank. Participant’s socio-demographic and clinical information were collected using
pre-tested semi structured questionnaire. Blood sample was collected and analyzed by Beckman
Coulter DxH 500 analyzer for complete blood count. Data was entered and analyzed using SPSS
20. Independent t-test and Mann Whitney u-test were used for comparison between groups.
Spearman’s correlation was used for correlation test. P values less than 0.05 was considered the
level of significance.

Result: 102 hypertensive and 102 healthy controls were enrolled in this study. 61.8 % of
participants were females. The median + IQR value of WBC, Hgb, HCT, RDW and MPV were
significantly higher in hypertension group compared to apparently healthy normotensive groups.
Additionally, RBC, HCT and RDW showed statistically significant positive correlations with
blood pressure indices (systolic and diastolic). WBC count and RDW were significantly positively
correlated with Body mass index. Duration of illness in hypertension patients was also
significantly correlated with PLT and MPV.

Conclusion: The median values of WBC, Hgb, HCT, RDW and MPV were significantly higher
compared to apparently healthy normotensive individuals. Hence, it is important to assess
hematological parameters for hypertensive individuals which may help to prevent complications
associated with hematological aberrations. However, further longitudinal studies are required to

understand hypertensive associated changes in hematological parameters.

Key words: Blood pressure, Hypertension, Hematological parameters, Harar, Ethiopia






1. Introduction
1.1 Background

Hypertension (HTN) is defined as high blood pressure. Blood pressure is the power of blood
exerted to the walls of arteries as the heart pumps blood(1). Normal range of blood pressure (BP)is
defined as levels <120/80 mmHg. Systolic blood pressure of 120-139 mmHg or diastolic blood
pressure 80-89 mmHg is classified as prehypertension. These patients are at increased risk for
progression to hypertension(2). Hypertension is a reading of systolic blood pressure (SBP) >140
mmHg and or diastolic blood pressure (DBP) >90 mmHg(3). Stage one hypertension is defined as
SBP 140-159 mmHg or DBP of 90-99 mmHg(3). While stage two hypertension is SBP of >160
mmHg and DBP of > 100 mmHg(3).

The pathophysiology of hypertension is unknown. In about 95-97 % of hypertension cases there
is no known cause and its characterized as primary hypertension. In the remaining small percent
an underlying disease is responsible for the raised blood pressure (4).Often times, hypertension
shows no symptoms up until it has done substantial damage to the cardiovascular system. Thus,
its often called “silent killer”. High blood pressure can make blood vessels to develop bulges and
weak spots which makes them likely to collapse and burst(5). When left uncontrolled hypertension

could also cause a heart attack, kidney failure, stroke and sometimes death(6).

Many recent guidelines on management of hypertension emphasis that total Cardio vascular risk
should be quantified so that the type and intensity of treatment can be personalized to the degree
of overall risk rather than the level of Blood Pressure elevation alone (7). Identifying patients with
high risk of developing cardiovascular disease (CVD) allow an earlier introduction of
antihypertensive treatment for correction of the cardiovascular risk and to weaken the progression

of silent vascular damage before a clinical disease develops(8).

Since hypertension leads to functional disturbances in many systems of the body there is possibility
of hypertension altering hematological parameters of the body too(9). During hypertension very
important alterations in rheological, mechanical and biochemical characteristics of erythrocytes
and of blood flow have been shown(10). It is very relevant the increase in blood viscosity, the
decrease in red blood cell (RBC) deformability, the formation of RBC “rouleaux” and RBC



aggregates. These hemorheological determinants can favor an increase of peripheral resistances
and of arterial blood pressure, causing or worsening hypertension(10).

Hypertension also causes an increase in WBC count and raised platelet activation(11-13). These
alterations may worsen the microcirculation and augment an end-organ damage(14). Even if the
definitive pathophysiologic mechanism of hypertension with blood rheology is unknown,
evidences show that there is a step by step relation between the severity of HTN, hypertensive

complications and hematological parameters(9).



1.2 Statement of the Problem

Hypertension is the leading cause of cardiovascular disease and premature death globally. 1.13
billion people are suffering from HTN worldwide (15). Sub-Saharan Africa is no different.
Evidences show that hypertension is widespread problem in the region and it has been documented
to be as high as 38 % in some communities(16). In Ethiopia, it’s estimated that about 19.6% of the
population have hypertension(17). A study from Dire Dawa indicated that 24.43 % of the

population have hypertension.

Although hypertension is a preventable and modifiable risk factor of CVD, its prevention and
control has not yet received appropriate attention in many developing countries(18). Ethiopia is
one of the lower income countries that is bothered by communicable and non-communicable
diseases. A surveillance in Addis Ababa reported that 51% of all deaths were due to non-
communicable disease, of which CVD accounts for 24 % and hypertension was responsible for 12
% of the CVD deaths (19).

Hypertension is a state of elevated systemic blood pressure that causes marked increment of
cardiovascular risk. Cellular elements of the blood contribute to the viscosity, volume and
coagulability of the blood there by playing a significant role in regulating blood pressure (8).
Recently it has been shown that hypertension is associated with high leukocyte count (18-20) and
high levels of Red cell distribution width (RDW) (21-23). Studies also revealed that platelets (PLT)
have essential role in indicating risk of CVD (24, 25). In addition, increased hematocrit (HCT) is
considered as a risk for HTN(20, 21).

Even though evidences show that hematological indices have a prognostic value in primary
hypertension, the absolute pathophysiology of hypertension regarding hematology is unknown (8).
There are only small no of researches conducted regarding the relationship of hypertension with

hematology.

While some research has been done to assess the association between hematological parameters
and hypertension, there is still a broad variation in hematological profile of hypertensive patients
between different researches worldwide. For example, a study by Enawegaw et al(12) and babu et
(8)al found significantly higher hematocrit and hemoglobin in hypertension patients compared to

controls whereas a study by Divya R. et al (22)found significantly lower HGB and HCT levels

3



in hypertension patients compared to controls. In addition, a study by enawegaw et al(12) found
significantly higher MCV levels in hypertensives compared to controls while a study by babu et
(8) al found significantly lower MCV levels in hypertension patients compared to controls.
Besides, there are only very few studies conducted regarding hematological parameters of
hypertension patients in Ethiopia. So, this study aimed to assess hematological alteration of
hypertension patients at Hiwot fana Specialized University Hospital (HFSUH) and Jugel hospitals,
Harar, eastern Ethiopia.



1.3. Significance of the study

This study assessed the alteration of hematological profile in hypertension patients compared to
normotensive individuals. The results of the study will be useful for hypertension patient’s better
treatment with respect to minimizing risk of complication development. It will also be useful for
clinicians as prognosis and follow up tool of hypertensive individuals. The finding of this study is
important to provide information for policy makers and health administrators regarding the routine
assessment of hematological indices in hypertension patients to decrease risk of developing

complications. This study will also be used as baseline for other researchers.



2. Literature review

During hypertension very important alterations in rheological, mechanical and biochemical
characteristics of erythrocytes and of blood flow have been shown(10). It is very relevant the
increase in blood viscosity, the decrease in red blood cell (RBC) deformability, the formation of
RBC “rouleaux” and RBC aggregates(9). These hemorheological determinants can favor an
increase of peripheral resistances and of arterial blood pressure, causing or worsening

hypertension(10).

A comparative study from turkey published in 2012 was aimed to search whether RDW values
differ between the healthy population and the patients with pre-hypertension and hypertension. the
study included 128 hypertension, 74 prehypertension and 36 healthy controls. they found out that
after adjustment for some confounding variables mean red cell distribution width levels were
15.26+ 0.82 for prehypertension, 16.54 £0.91 for hypertension and 13.87 £0.94 for controls. RDW
were also correlated with SBP and DBP. Therefore the study concluded RDW is higher in

prehypertension and hypertension patients compared with controls (23).

A different study from Basel, Switzerland was published in 2012. The study compared RDW in
123 hypertensive patients compared to 65 gender and age matched controls. The results revealed
that hypertensive patients have higher value of RDW when in comparison with to healthy
controls(24).

Italian research by Cirillo m. et al was a cross-sectional study aimed to assess the relation of
haematocrit with hypertension among 2,809 men and women aged 25-74 years at north central
Italy. The result of this study revealed that hypertensive group have higher hematocrit level than
the control group independent of confounders. Hematocrit was also positively correlated to systolic

and diastolic pressures(25).

A cross sectional study from Brazil in 1999, had 145 study participants which includes 76
normotensives and 69 hypertensives. Its objective was to assess the possibility of finding other
abnormal result on routine use of blood tests in hypertensive patients. The results showed that the
mean values for haemoglobin, mean cell volume, leucocyte count and platelets were not

significantly different between the two groups(26).



A cohort study was conducted in Korea for five years (2006 -2013). This study was aimed at
investigating cross sectional (and also longitudinal) association between haemoglobin and
hypertension. It performed a cross-sectional comparison on 1629 men and 2708 women. The result
revealed that mean haemoglobin level was significantly higher in people with hypertension than

in controls (13) .

In 2015 Indian, Sangreddy. a comparative cross-sectional study aimed at investigating the
haematological changes in primary hypertension was conducted. it Compared 100 hypertensive
and 100 normotensive individuals and found out that the mean values of Haemoglobin,
Erythrocyte count, Leucocyte count and Thrombocyte count are found to be higher in hypertensive
group. The mean value of Haematocrit and MCHC was also significantly higher in hypertensive
group when compared to controls. However, the mean level of Mean cell volume is significantly

lesser in hypertension patients. The mean level of MCH was not statically different between the

groups(8).

A case control study conducted in males in kerela, India was published in 2016 and the results
showed that Within the hypertensive and control groups the mean levels of Haemoglobin and
Haematocrit were significantly higher in controls compared to hypertensive patients. Haemoglobin
and haematocrit also showed a negative correlation with systolic blood pressure among the cases
(22).

Another comparative cross-sectional study by Al-Muhana FA et al conducted in Saudi Arabia was
aimed to determine the lipid profile, complete blood count and other biochemical parameters in
normotensive and hypertensive individuals. It was published in 2006. The study showed
hypertensive group have mean value of 13.11+1.67, 6.42+1.45 and 277.7+71.7 for Hgb, WBC and

platelets respectively which was significantly higher than the normotensive group. (27).

A cohort study from Iran with a 7 year follow up having 9808 participants was published in 2016.
It was conducted to investigate association of hematological parameters with HTN. The study
revealed that people with hypertension have higher levels of WBC, RBC, HGB, HCT and MCH
compared to controls. While MCHC, PDW and PLT showed no significant difference between
the two groups. The rest parameters, MCV and RDW were lower in the HTN group(11).



A different comparative cross-sectional study aimed to assess any possible sex variations in
hemorheological changes in some Nigerian hypertensive patients. The study had 100 study
Participants. It found out that there is a significant positive correlation between relative plasma
viscosity and systolic blood pressure and negative correlations between hematocrit and systolic
pressure in male hypertensive patients. In female hypertensives ,there were positive correlations
between relative plasma viscosity and systolic and diastolic blood pressures ,as well as whole

blood relative viscosity and systolic blood pressure(28).

When we come to Ethiopian literature, a cross sectional study from Gonder by Enawgaw et al was
aimed to assess haematological parameters of hypertensive patients compared to controls. This
study included 126 hypertensive patients and 126 controls. This study reported that the level of
WBC, RBC, HGB, HCT and PLT were positively correlated with systolic and diastolic blood
pressures. Findings of this study also showed that the level of WBC, RBC, HGB, HCT, MCV
MCHC, RDW, MPV and PDW were significantly higher in people with hypertension compared
to controls(12).



3. Objectives

3.1 General Objective

» To compare hematological parameters between hypertensive patients and normotensive adult
groups and to correlate hematological parameters with blood pressure indices in hypertensive

patients from January 1 to March 30 at HFSUH and Jugel hospitals, Harar, eastern Ethiopia.

3.2 Specific objectives

To compare hematological parameters between hypertensive and control groups.

To correlate hematological parameters with blood pressure indices in hypertension patients.
To correlate hematological parameters with body mass index in hypertensive patients.

To correlate hematological parameters with duration of illness in hypertensive patients.

YV V. V V V

To compare hematological parameters between controlled blood pressure and poorly

controlled blood pressure in case group.



4. Hypothesis
The Null Hypothesis (HO)

There is no significant difference between hematological parameters of normotensive versus

hypertensive adults.
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5. Materials and Methods
5.1. Study area

The study was conducted at Jugel and Hiwot fana specialized university hospitals, Harar, eastern
Ethiopia. Harar town is found in Harar National Regional State, 527 kilometer east of Addis
Ababa, the capital city of Ethiopia. It is present at an elevation of 1917 meter above sea level.
Based on the 2007 national census conducted by central statistical agency of Ethiopia the total
population was 183,415. And 60% of the total population were living in urban areas, where as the
rest of the population were living in rural kebeles around Harar. The region has six Hospitals, eight

health centers, and twenty health posts (29).

HFSUH is a tertiary level teaching hospital related to College of Health and Medical Sciences of
Haramaya University, Ethiopia. It is the major referral hospital in the eastern part of the country
serving a population close to 3 million (28). The follow up of hypertension patients at HFSUH is
found under the internal medicine department. It has 4 specialists,3 residents, many intern students

and 2 nurses. There are around 80 hypertensive patients on follow up in this hospital (28).

Jugel Hospital is a regional general hospital found in Harar town, run by the Harari Regional
Health Bureau. This hospital was established in 1902. It has 105 inpatient beds. The general staff
Composition of Hospital is 239. There are around 70 hypertensive patients on follow up in this

hospital.

5.2 Study design and Period

A comparative cross-sectional study was conducted from January 1 to March 30,2020, G.C.

5.3. Population
5.3.1. Source population

All hypertensive patients attending at Jugel and Hiwotfana specialized university hospital and all
blood donors at Harari blood bank were taken as a source population for hypertensive group and

control group respectively.

11



5.3.2. Study population

All adult hypertensive patients present in Jugel and HFSUH at data collection time were used as
study population for hypertensive group. While, age and sex matched screened healthy blood
donors during the study period were used as study population for control group.

5.4. Inclusion and Exclusion criteria

5.4.1. Inclusion criteria
Cases

» Confirmed hypertensive patients who are on follow up.
> Aged between 18 and 65 years,

» Consented to participate in the study.
Controls
» Age and sex matched normotensive screened apparently healthy blood donors.

5.4.2. Exclusion criteria

Adults which have a history of chronic disease, having history of infectious diseases, alcohol
consumers, smokers, patients taking antibiotic, treatment for anemia, patients with systemic

diseases, pregnant, and those with secondary hypertension are excluded.

5.5. Study Variables

5.5.1. Dependent variables

» Hematological parameters (WBC, RBC, HGB. HCT, MCV, MCH, MCHC, RDW, RDW -
SD, PLT, MPV)

5.5.2 Independent variables

> Blood pressure

12



» Duration of illness
» Body mass index (BMI)
» Status of blood pressure (controlled or uncontrolled)

» Sociodemographic characteristics

5.6. Sample size determination and sampling method
5.6.1. Sample size determination

The sample size was determined based on variance and mean of HGB from a study conducted in
India(8) using comparison between two means (double population) Formula with a confidence
interval (CI) of 95% and power of 80%.

Calculation

(2,0 +2) (07 +0,)
m=n, = 1

A—

n = (1.96+0.84)? (1.25%+ 1.68 2)/ (10.80-11.90)?
n=93

n = 93 for control and 93 for case groups
n=186

n = 186 + 10% non-response rate

n=204

5.6.2. Sampling method

A total of 102 hypertensive subjects from HFSUH and Jugel Hospital were included conveniently
in this study. Whereas 102 age and sex matched screened blood donors were used as controls.

Moreover, we used proportional allocation formula to allocate sample size in the two hospitals.

13



Mh=(Nn/N)*n

where nn is the sample size for stratum h,

N is the population size for stratum h,

N is total population size, and n is total sample size.

There was a total of 80 and 70 hypertensive patients on follow up in HFSUH and Jugel hospitals

respectively.
Accordingly, HFSUH = (80/150) *102=54.4 =54 and Jegula = (70/150) *102= 47.6 ~48

So, we took 54 Hypertensive patients from HFSUH and another 48 hypertensives from Jugel

hospital.

5.7. Measurement and data collection
5.7.1 Data collection procedure

Before the data collection, consent was obtained from each participant. In-depth interview and
review of medical records was used for exclusion. 3 ml of venous blood was collected from
participants by qualified phlebotomist and the sample was run in hospital laboratory by qualified
laboratory professional. A face-to-face interview was used to obtain socio-demographic data.
Anthropometric data such as height and weight were also collected from each participant to
determine body mass index (BMI). Blood pressure measurement was also taken.

5.7.2. Blood pressure and anthropometric measurement

» The data regarding anthropometric variables such as height (to the nearest centimeter
without shoes) and weight (to the nearest 0.1 kg) was collected and body mass index were
calculated as weight in kilograms divided by height in meter squared.

> Blood pressure (BP) was measured by qualified personnel (nurse) using an analog
sphygmomanometer and stethoscope.

» For blood pressure measurements, measurement was taken twice and average value was

used.

14



5.7.3. Hematological analysis

3 ml venous blood was collected according to standard operating procedure under aseptic condition
by venipuncture from hypertensive patients and normotensive blood donors (controls). The blood
sample was transferred into EDTA tube containing K3 EDTA and gently mixed by inverting the
tube 5-6 times to prevent clotting. After the blood were collected, complete blood count (CBC)
analysis was performed immediately by Beckman Coulter DxH 500 hematology analyzer. DxH
500 Coulter® analyzer has a counting speed of 60 samples per hour. The analyzer produces 5- part
differentiation of WBC with 20 parameters (WBC, RBC, HGB, HCT ,MCV ,MCH ,MCHC RDW,
RDW-SD ,PLT ,NE, LY ,MO ,EO ,BA ,NE# LY# MO# EO# BA#) (30).

5.7.3.1. Principle of CBC by DxH 500Coulter®
WBC, RBC and PLT count

Uses electrodynamic focusing and electrical impedance method. WBC, RBC and PLT are counted
and sorted by the electrical impedance method, which is based on the measurement of changes in
electrical impedance produced by a particle passing through an aperture. During each analysis
cycle, the sample is aspirated, diluted and mixed before the determination for each parameter were
performed(30).

HGB measurement

Uses modified Cyanmethemoglobin (525 nm). The lytic reagent used for the WBC prepares the
blood so the system can count leukocytes and measure the amount of hemoglobin. The lytic reagent
rapidly and simultaneously destroys the erythrocytes and converts a substantial proportion of the
hemoglobin to a stable pigment. The absorbance of the pigment is directly proportional to the
hemoglobin concentration of the sample(30).

WABC Differential

The COULTER VCS established WBC differential technology using three measurements:

individual cell volume, high-frequency conductivity and laser-light scatter.(30)
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5.8. Data quality assurance

5.8.1. Data collection tool Quality assurance

The data collectors (lab professionals) were trained on the purpose of the study, data collection
and handling procedure by the principal investigator prior the data collection period. The principal
investigator was supervising daily for the completeness of data collection tools. The data were

entered at the end of each day to a statistical software.

5.8.2. Pre-analytic

Blood samples were collected by qualified laboratory professional after study subjects were rested
and sitting comfortably in a portable chair. After ensuring all the necessary materials and
equipment’s for blood drawing procedure are available, and the rubber-type with closure tape
tourniquet put on the arm of a study participant. skin preparation was made by rubbing skin area
near to the suitable vein using 70% ethyl alcohol. Using EDTA tube and sterile needle of sized 19-
23gauge .3 ml blood samples were collected from antecubital vein of study participants. After
blood withdrawal, each sample will be inspected visually by gently mixing the tube and observe
for clots. And each sample will also be checked prior to analysis for sample acceptable criteria.

The rejection criteria were:

1. Sample Quality: hemolyzed, leaked tube, clotted

2. Sample Volume: Inadequate or overfilled sample

3. Sample Labelling: Improperly labelled, unlabeled, mislabeled, miss matched with the
Questionnaire code and collection of specimens in wrong tube

5.8.3 Analytic

Prior to analysis, 1QC and whole blood samples were homogenized by inverting 8-10 times.
Running daily the three level of commercial controls by Beckman Coulter UniCel® DxH 500

Coulter hematology cell controls (Low, Normal and High). Processing IQC and whole blood at
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room temperature (27.5+£0.5°C). Analysis was performed by following standard operating procedure

(SOP) after running and passing of these levels of controls.

5.8.4. Post Analytic

= |nspect histogram prior to documenting complete blood count value results
= The results were recorded and appropriately secured.

5.9 Data analysis and interpretation

Data was cleaned, edited and checked for completeness before entering in to the computer for
analysis. Data was entered and analyzed using SPSS version 20 software. The results are presented
on graphs and tables. The normality of data distribution was checked by statistical tools of
Kolmogorov-Smirnov (K-S). Data of the different hematological parameters were stated as mean
(xSD) for parametric data and median with interquartile range for non-parametric data.
Comparison of variables between hypertension patients and controls was done with independent
t-test for parametric data and Mann-Whitney U test for non-normally distributed data. Correlation
of hematological parameters with blood pressure indices was tested by Spearman's correlation. In
all conditions, P value less than 0.05 was considered as statistically significant. Data analysis and

interpretation was made by principal investigator.

5.10. Operational definitions

Hematological parameters: are parameters such as RBC parameters including; RBC count, HB,
HCT, RBC indices like MCV, MCH, RDW, MCHC; WBC parameters including total WBC

counts, and platelet parameters including total platelet count and MPV.

Case group: Cases are confirmed hypertensive patients who are on follow up at Jugel and HFSUH

included in the study.

Control group: Controls are normotensive apparently healthy screened blood donors from Harar
blood bank which are included in the study.

Hypertension: Hypertension is defined as systolic blood pressure >140 mmHg or diastolic blood

pressure >90 mmHg or taking antihypertensive treatment (2).
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Pre hypertension: is defined as systolic blood pressure of 120 -139mm Hg and or diastolic

pressure of 80-89 mm Hg (2).

Stage 1 hypertension: a sub type of hypertension with systolic pressure of 140-159mm Hg or
diastolic pressure of 90-99 mmHg (2).

Stage 2 hypertension: is a subtype of hypertension with systolic pressure of greater than or equal

to 160mmHg or diastolic pressure of greater than equal to 100 mmHg (2).

Duration of hypertension: is duration of hypertension illness since date of diagnosis expressed

in months.

Alcohol consumption: is defined as use of 7 or more alcoholic drinks per week for women and
14 or more alcoholic drinks per week for men.

Cigarette smoking: is defined as someone who smokes any tobacco product either daily or

occasionally.

Controlled blood pressure: It is the blood pressure that is controlled by antihypertensive drug(s)
and/or non-pharmacological treatment, that is, systolic blood pressure (SBP) is lower than 140
mmHg and diastolic blood pressure (DBP) is lower than 90 mmHg.

Uncontrolled or poorly controlled blood pressure: It is the blood pressure not well controlled
despite the antihypertensive drugs prescribed, that is, SBP is greater than or equal to 140 mmHg
and/or DBP is 90 mmHg or more.

5.11. Ethical consideration

Ethical clearance was obtained from the research and an ethical review committee of Medical
Laboratory Sciences of Addis Ababa University, Ethiopia. Before the starting of data collection,
permission was obtained from Harari health bureau and hospital heads. Also, after explaining the
purpose and relevance of the study, informed written consent was obtained from each study
participant. To ensure confidentiality, the name and other personal identifiers of participants was
not registered on the questionnaire. Participants were informed that the selection to the study is
voluntary and they have the right not to respond for questions that they are not comfortable with.
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The confidentiality of the information collected was maintained by using code numbers for

participants. The results of the complete blood count were informed to the physician.

5.12 Dissemination of the result

The findings of this research will first be presented to scientific communities of Addis Ababa
University, Department of medical laboratory science. After getting approval from Addis Ababa
University, a copy of the thesis report will be disseminated to the study participants (Harar city).
The result will be communicated to Harari regional health bureau and other concerned institutions.
The findings of this research will also be presented on different conferences. Finally, it will be sent

to appropriate journals for publication.
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6. Results

6.1. Sociodemographic and clinical characteristics of the study participants

The study included 204 study participants that comprise 102 hypertensive patients with mean age
of 51.11 * 8.4 years and 102 controls with mean age of 48.65 + 8.85 years. 63 (61.8 %) were
females in both case and control groups. The majority of hypertensive patients (85.3%) and control
group (83.3%) were urban dwellers. Majority of respondents 60 (58.8%) of the cases and 48
(47.1%) of controls were married (58%). Regarding education 43.1% (44) of hypertensive had

primary school while 59(57.9%) of controls had up to preparatory school.

The mean and standard deviation value of the systolic and diastolic pressure of the cases were
138.36+16.25, and 85.61 +9.28 respectively. The mean of body mass index of the participants was
24.22 + 3.93 for cases and 23.37 * 3.57 for control groups. The stage of blood pressure of the
patients was also determined and 8.8 %, 38.2 %, 37.3 % and 15.7 % were staged as normal,
prehypertension, stage 1 and stage 2 respectively. The details of socio demographic and clinical

characteristics are summarized in table 1.

Tablel: Socio-demographic and clinical characteristics of study participants at HFSUH
and Jugel Hospitals, Harar, eastern Ethiopia, 2020 (n=204).

Variables Case Control
Age (inyears) <35 4(3.9%) 6(4.9%)
35-55 63(61.8%) 60(59.8%)
>55 35(34.3% 36(33.3%)
Mean 48.85 £ 8.99 51.11+84
Sex Male 39(38.2%) 39(38.2%)
Female 63(61.8%) 63(61.8%)
Residence Urban 87(85.3%) 85(83.3%)
Rural 15(14.7%) 17(16.7%)
Marital status  Single 7(6.9%) 34(33.3%)
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Educational
status

Body mass
index

Blood Pressure
Indices (mmhg)

Stage of blood
pressure

Duration of
illness (in
years)

Married

Divorced and
widowed
Illiterate

Primary (1-8)
Secondary (9-12)

Diploma and above

Mean + SD

Systolic BP

Diastolic BP
Normal
Prehypertension
Stage 1

Stage 2

<5 years

5-10 years

>10
Mean

60(58.8%) 48(47.1%)
35(35.3%) 20(19.6%)
22(21.6%) 12(11.8%)
44(43.1%) 16(15.7%)
28(27.4%) 59(57.9%)
8(7.8%) 15(14.7%)
24.22 + 3.93 23.37 +3.57
138.36+16. 25 111.03 + 6.04
85.61 +9.28 73.71+ 3.75
9 (8%) 102 (100%)
39(38.2%)

38(37.3 %)

16(15.7%)

52(51.0%)

35(34.3%)

15(14.7%)

60.66 + 43.50 months

6.2. Comparison of hematological parameters between hypertensive and control

groups

The normality of the variables was tested and all hematological parameters except platelets were

non-normally distributed, so all variables except platelets are expressed by median plus

interquartile range and compared by Manny Whitney test. While platelet is expressed by mean +

SD and tested by independent t test.
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The result of this study showed that there was a statistically significant increase in WBC count,
HGB, HCT, RDW and MPV in hypertensive compared to normotensive controls. In contrast,
RBC, MCV, MCHC, MCH and PLT showed no statistically significant difference (Table 2).

Table 2: Comparison of hematological profile of Hypertensive and control group at HFSUH
and JUGEL hospital, Harar, Ethiopia, 2020(n=204).

Parameters Hypertensive (n=102) Healthy P value
controls(n=102)

Median = IQR Median = IQR
WBC (10%/ul) 6.52 + 3.08 5.29+2.27 <0.001
RBC (10/ul) 4.78+0.79 4.70 +0.75 0.055
HCT (%) 42.45 £ 542 40.60 +£4.33 0.001
HGB (g/dl) 14.50 +1.93 13.78 + 2.13 0.027
MCV (fl) 88.05+ 8.84 88.55 +11.98 0.394
MCH (pg) 29.80 + 2.78 30.40 + 2.03 0.118
MCHC(g/dl) 34.00 + 1.92 34.35+3.95 0.192
RDW CV (%) 13.85 +1.60 13.60 + 1.55 0.018
RDW SD (fl) 43.90 £ 5.30 42.03+2.85 0.063
MPV (fl) 9.50 + 2.22 9.04 +1.06 0.024

Mean + SD Mean + SD
PLT Count(103/ul) 250. 47 £75.72 244,99 + 82.24 0.714

6.3. Correlation of hematological parameters with blood pressure indices among
hypertensive individuals

A spearman's product-moment correlation was run to assess the relationship between various

hematological parameters and the blood pressure indices among hypertensive individuals. The
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result showed that there was a weak positive correlation between RBC and systolic BP (r=. 231,
P= 0.020) as well as diastolic BP (r=0.251, P=0.11). HCT and RDW are other variables that
showed significant positive correlations with systolic and diastolic blood pressures. The rest of the
hematological variables like WBC, MCV, MCHC, MCH, RDW-SD, PLT count, and MPV didn’t
show significant correlation with blood pressure indices. The details of correlation result are

mentioned in table 3 below. Scatter plots are also drawn for selected variables (Fig 1 to Fig 4).

Table 3: Correlation of hematological parameters with blood pressure indices among

hypertensive individuals at HFSUH and Jugel hospitals, Harar, Eastern Ethiopia,2020

(n=102).

Variables

Systolic blood pressure

Correlation coefficient

Diastolic Blood pressure

Correlation coefficient

(p value) (p value)

WBC (10%/ul) .180 (0.070) .102 (0.310)
RBC (10°/ul) .255 (0.010) ** .241(0.015) *
HGB (g/dl) 156 (0.117) .183(0.065)
HCT (%) 219 (0.027) * .354 (0.001) **
MCV (fl) -.162 (0.103) .030 (0.767)
MCH (pg) .076 (0.450) 127 (.204)
MCHC (g/dl) .145(0.147) .181(0.069)
RDW - CV (%) 418 (0.001) ** .281(0.004) **
RDW - SD (fl) .186(0.061) 152 (0.127)
PLT Count(10%/ul) - .070 (0.484) .079 (0.430)
MPV (fl) .046 (0.647) .098 (0.329)

* = for p-value < 0.05,

** = for p-value <0.01
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Figure 1: Relationship of RDW with Systolic blood Figure 2: Relationship of RDW with Diastolic blood
pressure at HFSUH and Jugel hospitals, Harar, pressure at HFSUH and Jugel hospitals, Harar,
Eastern Ethiopia, 2020(n=204). Eastern Ethiopia, 2020(n=204).
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Figure 3: Relationship of HCT with diastolic blood Figure 4: Relationship of HCT with Systolic blood
pressure at HFSUH and Jugel hospitals, Harar, pressure at HFSUH and Jugel hospital, Harar,
Eastern Ethiopia, 2020(n=204). Eastern Ethiopia, 2020(n=204).
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6.4. Correlation of hematological indices with duration of illness and body mass
index

Spearman correlation was done to assess linear relationship between some hematological
parameters and body mass index. Correlation of BMI with RDW and WBC count achieved
significant but weak positive correlation in hypertensive patients. Likewise, bivariate correlation
was run to assess relationship between various hematological parameters and duration of illness.
MPV achieved significant positive correlation with duration of illness. Platelet count on the other

hand had negative correlation with duration of illness among the cases. (Table 4)

Table 4: Correlation of hematological parameters with body mass index and duration of
illness among hypertensive individuals at HFSUH and Jugel hospitals, Harar, Eastern
Ethiopia,2020(n=102).

Variables BMI r (P) Duration of illness r (P)
WBC .208(0.036) * .155(0.119)
RBC .114(0.253) .126(0.206)
HGB .034(0.736) .125(0.211)
HCT .011(0.915) .060(0.552)
MCV -.154(0.122) -.064(0.524)
MCH .014(0.890) -.123(0.217)
MCHC .019(0.850) -.127(0.205)
RDW .198(0.046) * .049(0.622)
RDW - SD .030(0.763) -.075(0.455)
PLT COUNT .190(0.056) -.219(0.027) *
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MPV -.022(0.828) .255(0.010) *

* = for p value < 0.05, ** = for p value < 0.01

6.5. Comparison of hematological parameters between controlled blood pressure vs
uncontrolled blood pressure in case group.

Comparison of hematological parameters was done between hypertensive patients who have
controlled blood pressure vs those who have uncontrolled (poorly controlled) blood pressure. when
the normality of the variables was tested using tests of normality after grouping in controlled and
poorly controlled blood pressure. PLT count, MPV, MCV, and MCH were normally distributed.
While WBC count, RBC count, MCHC, RDW- CV, RDW-SD, HGB and HCT were not normally
distributed so normally distributed variables were tested using independent t test while non

parametric variables were tested using Mann Whitney U Test.

The results of the comparison revealed that the levels of HCT, RDW- CV, RDW- SD, MCHC
were significantly higher in poorly controlled BP patients compared to controlled blood pressure
hypertensive patients. The details of the comparison are put in table 5 below.

Table 5: Comparison of hematological profile of controlled blood pressure and poorly
controlled blood pressure in hypertensive patients at HFSUH and JUGEL hospitals, Harar,
eastern Ethiopia, 2020(n=102).

Parameters Controlled blood Poorly controlled blood P
pressure (n=48) pressure (n=54) value
Median + IQR Median + IQR
WBC (10%/ul) 6.00 +2.34 7.40+4.09 0.154
RBC (10°/ul) 4.67 +0.88 4.87 +0.81 0.064
HCT (%) 42.05 + 5.80 43.40 +5.27 0.050
HGB (g/dI) 14.20 + 2.13 14.50 + 2.08 0.319
MCHC(g/dl) 33.80 +1.40 34.25 +1.83 0.042
RDW CV (%) 13.55 +1.10 14.40 + 1.45 0.001
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RDW SD (fl)

MCV (fl)
MCH (pg)
PLT Count(10%/ul)

MPV (fl)

42.40 +3.77

Mean + SD

89.10 +6.11

29.54 +2.33

239.19+71.26

9.57 £1.35

27

4490 +£6.40
Mean + SD
87.43 +6.30
29.82 £2.00
260.51 +78.78

9.48 +1.49

0.022

0.820
0.214
0.380

0.304



7. Discussion

The cellular components of blood contribute to the viscosity, volume and coagulability of blood
thus, playing a vital role in regulating blood pressure(9). The aims of this study were to compare
hematological profile of hypertension patients compared to normotensives as well as to correlate
blood pressure indices with hematological parameters. In this study, the median values of WBC
count, Hemoglobin, Hematocrit, RDW and MPV were significantly higher in hypertensive patients
compared to controls. In the bivariate correlation analysis, Red blood cell count, Hematocrit and
RDW showed positive correlation with blood pressure indices. Correlation of BMI with RDW and
WBC count achieved significant positive correlation in hypertensive patients. In addition, duration
of hypertension was positively and negatively correlated with MPV and PLT respectively, in
hypertension group.

The results showed that hypertensive groups have significantly higher median = IQR value of
WBC count (6.52 + 3.08) compared to normotensives (5.29 £2 .27). This finding is in line with
Enawegaw et al (31), Babu et al (8), Al muhana et al (27) and Emamian et al (11). In contrast to
this another study by Reis RS et al (26) and Divya r et al (22) showed no statistically different
result in WBC count. This difference could be due to sample size variation because these studies
smaller sample size. The higher leukocyte count could be due to the vascular damage in people
with hypertension which leads to activated cytokine system. cytokines such as SCF are produced
to repair the endothelial injury and since these stem cells take part in proliferation and
differentiation of hematopoietic cells, it might induce leucocyte differentiation(32). Activated
white blood cells are more adherent to the vascular endothelium and might also yield more
cytokines triggering capillary leukocytosis and consequent amplified vascular resistance, thereby

causing an increase in blood pressure(33).

In the present study, the median values of hemoglobin were found to be significantly higher in the
hypertensive (14.50+1.93) than in control (13.78+2.13) group. Studies from India (8), Iran (11)
,Korea (13) and Gondar , Ethiopia (12) found similar results. In contrast, studies from Brazil(26),
Saudi (27)and India(22) Showed contradicting result. This difference could be due to differences
in study design because the study from India used were done only in males , the study from Saudi
were in newly diagnosed .The reason behind the increment of HGB in hypertensive patients are

not entirely known but it might be related to endothelial dysfunction and subsequent increased
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concentrations of growth factors(34) . Evidences show that concentration of serum hepatocyte
growth factor is positively associated with hypertension and increased hemoglobin concentration.
As growth factors boost hematopoiesis, which produces red blood cells, HGB levels may rise with
increasing concentration of growth factors(35, 36).

In the present study, the median values of hematocrit were found to be significantly higher in the
hypertension (42.45+5.42) than control (40.60+4.33) group. Previous studies also showed similar
results. (8, 11, 12, 25) .On the other hand ,study by Divya and colleagues (22) found significantly
lower hematocrit levels in hypertensive patients compared with controls. Study by Al muhana et
al (27) also found no significant difference in hematocrit between the two groups . The reasonable
mechanisms underlying the association between HCT and blood pressure is that HCT is a
determinant factor for high whole blood viscosity during hypertension(37). This may lead to a
peripheral resistance to blood flow and high blood pressure(38). Evidences show that, most
hypertensive patients exhibit increased blood viscosity compared with healthy controls. therefore,
high hematocrit in hypertension could reflect a true increase in red blood cell mass as well as
hemoconcentration caused by a reduction in plasma volume(25).

In our study, RDW increased significantly in hypertensive groups (13.90 + 1.65) compared to
normotensive (13.60 £ 1.55) individuals. This result is in line with studies by Tanindi A. et al(23)
and Gunebakmaz O.et al(24). Another study from Iran by Emanain M. et al(11) found
contradicting result. The increased RDW is supported by evidences that suggest Higher red cell
distribution width arise from ineffective erythropoiesis caused by chronic inflammation(39).
Inflammatory cytokines have been found to smother the maturation of red blood cells, which
enable juvenile red cells to enter into the circulation and increases the heterogeneity in size(40).

This study also revealed that the median value of mean platelet volume is higher in hypertensive
patients (9.55 + 2.22) compared to controls (9.04 £ 1.06). This result is in accordance with a study
conducted in Gondar ,Ethiopia (12). The possible explanation for the increased mean platelet
volume is vascular complication in hypertensive patients. High blood pressure causes endothelial
damage, which leads to increased platelet activation and initiation of platelet production.
Evidences suggest that platelet consumption increases at the site of injured blood vessel which
causes larger PLTs to escape from the bone marrow. And since larger platelets are hemostatic ally
more active, they become a risk for coronary thrombosis and myocardial infraction (41, 42).
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When we come to spearman bivariate correlation of hematological parameters and blood pressure
indices. HCT level was significantly positively correlated with both systolic (r =0.219) and
diastolic (r= 0.354) blood pressures. This finding is in line with studies from Ethiopia (12) and
Italy (25) .A study from Nigeria(28) however, found a negative correlation between HCT and
blood pressure indices. The reason behind positive correlation of Hematocrit with blood pressure
are unknown but it might be related to an increase in red blood cell mass which increases with

blood pressure(25).

RBC count was also weakly and positively correlated with systolic (r=0.255) and diastolic
(r=0.241) blood pressures in our study. This result is in accordance with Enawegaw et al (12).This
association could be explained by the augmentation of growth factors due to distended vascular
injury caused by increased blood pressure (9). Then again Red cell distribution width was also
positively correlated with systolic (r= 0.418) and diastolic (r=0.281) blood pressures. This positive
correlation could be related to the amplified chronic inflammation which comes from increased
blood pressure(39).

With respect to the correlation of hematological indices with body mass index in hypertensive
patients, WBC count achieved positive correlation with BMI(r=0.208) in this study. This could be
due to the fact that adipose tissue is a great source of inflammatory factors, such as interleukin(IL)

-6 and 1L-8, which are also important inducers of WBC production(43).

RDW also achieved significant positive correlation with BMI (r=0.198) in this study. The reason
might be due to the fact that obesity is characterized by chronic, low grade, systemic inflammation
which could lead to impaired erythropoiesis there by elevating RDW(44).

In present study, duration of iliness since diagnosis achieved significant negative correlation with
platelet count (r =- 0.219) and positive correlation with mean platelet volume (r=0.255). This could
be due to the fact that vascular complication in hypertensives worsens with longer duration. This
means the vascular injury and consequent platelet activation leads to consumption of platelets and
escaping of larger platelets from the bone marrow(45) . This could lead to lower platelet count and

high mean platelet volume.
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This study showed that hypertensive patients who have poorly controlled BP have significantly
higher levels of HCT, MCHC, RDW- CV and RDW -SD compared to controlled BP in
hypertensive patients. The possible explanation for increase HCT in poorly controlled BP could
be due to the increased red blood cell mass and viscosity seen in hypertensive patients(14), and
the reason for the increased RDW is due to the greater chronic inflammation present in poorly
controlled BP which can cause bone marrow dysfunction leading to release of immature
erythrocytes and subsequent anisocytosis which increase the level of RDW(39). MCHC was also
increased in patients who have uncontrolled BP the reason for this might be the increased

hemoglobin concentration seen in hypertensives(34).
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8. Strength and limitation of the study
8.1. Strength of the study

e The strength of the study is it assessed the relationship between hematological parameters

and BMI as well as duration of illness in hypertensive patients.

8.2. Limitation of the study

e Due to nature of the study design (cross- sectional) showing temporal relationships is
difficult.

e The study used convenient sampling technique which is not representative.
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9. Conclusion and Recommendation
9.1. Conclusion

In the present study, the median values of the parameters of WBC count, Hemoglobin, Hematocrit,
RDW and MPV was significantly higher in hypertension patients compared with controls. In the
bivariate spearman correlation analysis, RBC count, HCT and RDW showed significant
correlation with blood pressure indices. WBC count(r=0.208) and RDW(r=0.198) were also
significantly correlated with Body mass index. Duration of illness achieved significant correlation
with PLT (r= - 0.219) and MPV (r = 0.255). Additionally, HCT, RDW-CV, RDW-D and MCHC
were significantly higher in patients who have uncontrolled blood pressure compared to those who

have controlled blood pressure.

9.2. Recommendation

Based on the above finding, the following recommendation are forwarded

> itis important to assess changes in hematological parameters for hypertension patients
because it may indicate risk of developing complications before it occurs.
> Further longitudinal cohort studies are recommended to clarify definitive

pathophysiologic mechanism of hypertension regarding hematological indices.
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Annex 1: Standard Operating Procedure (SOP)

Standard operating procedures for blood collection

Equipment

» 21-gauge needle for each participant with closed vacutainer system

* Blood collection tubes for each participant

* Tourniquet

* Box of nitrile /vinyl gloves

* 70% Alcohol wipes

* Cotton balls/swabs

 Bandages

* Pillow/pad for raising arm to comfortable elevation

* Apple/orange juice and snacks for fasting participants

* Disposable, single use materials or equipment are to be used whenever possible

* Any reusable materials or equipment must be cleaned and disinfected with

Alcohol-based sanitizers before use with another participant

Safeguards /safety procedures

* A new pair of disposable latex/vinyl gloves is used with each participant. Gloves are for single-
procedure use only. Gloves should always be removed using a glove-to-glove or skin-to-skin
technique which will prevent contaminating the hands.

* The use of gloves does not replace the need for hand hygiene. Hands should be properly
washed before the gloves are put on and after the gloves are removed. Hand hygiene is also

needed before and after the replacement of gloves during a procedure or in between tasks.
* Participants are reminded to do no heavy lifting for 24 hours.

Procedure for drawing blood

Steps 1; Assemble equipment

Collect all the equipment needed for the procedure and place it within safe pack which is simple
for transport to collection site and place easy reach on a flat surface table ensuring that all the

items are clearly visible.
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Step 2; Identify and prepare the participants and allow to sit comfortably preferably be stretching
his/her arm

Step 3; Perform hand hygiene and put on gloves

Step 4; Select the site of injection

Step 5; apply the tourniquet

Step 6; Prepare the arm by swabbing the antecubital fossa with a gauze pad or cotton moistened
with 70% alcohol.

Step 7; insert the needle properly into the vein

Step 8; draw the required amount of blood

Step 9; Fill the laboratory sample tubes and mix properly

1 When obtaining multiple tubes of blood, use vacutainer tubes with a needle and tube holder.
This system allows the tubes to be filled directly. If this system is not available, use a syringe or

winged needle set instead.

(1 If a syringe or winged needle set is used, best practice is to place the tube into a rack before
filling the tube. To prevent needle-sticks, use one hand to fill the tube or use a needle shield

between the needle and the hand holding the tube.

(1 Pierce the stopper on the tube with the needle directly above the tube using slow, steady
pressure. Do not press the syringe plunger because additional pressure increases the risk of
hemolytic.

1 Where possible, keep the tubes in a rack and move the rack towards you. Inject downwards
into the appropriate colored stopper. DO NOT remove the stopper because it will release the

vacuum.

(1 If the sample tube does not have a rubber stopper, inject extremely slowly into the tube as
minimizing the pressure and velocity used to transfer the specimen reduces the risk of hemolysis.

DO NOT recap and remove the needle.

(1 Before dispatch, invert the tubes containing additives for the required number of times (as

specified by the local laboratory).
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Step 10; Draw samples in the correct order and label the sample using unique code of
participants

Step 11; Clean contaminated surfaces and complete patient procedure

Step 12; Prepare samples for transportation

Step 13; Clean up spills of blood or body fluids

Sop of Unicell DxH 500 Hematology analyzer

Purpose: The DxH 500 analyzer is a quantitative, automated hematology analyzer for in-vitro
diagnostic use in screening patient populations in clinical laboratories. The DxH 500 analyzer
provides the following: CBC and Leukocyte 5-Part Differential (Diff).

Principle: The DxH 500 CBC analysis is based on the electrical impedance counting, absorption
spectrophotometry methods and VCSn technology. Electrical impedance is used to count and size
WBCs, RBCs, and platelet. This method counts and sizes cells by detecting and measuring changes
in electrical resistance (electrical current) when a cell suspended in a conductive liquid pass
through a small aperture. The change produces a measurable electrical pulse and the number of
pulses is proportional to the volume and size of the cell that produced it. The system counts the
individual cells and provides cell size distribution. The size of the blood cell is detected as electric
pulses and the number of blood cells is calculated by counting the pulses. Each pulse is amplified
and compared to internal reference voltage channels. These channels are delineated by calibrated

size discriminators to accept only pulses of certain amplitude.

Absorption Spectrophotometry is the method used to measure Hgb. Methemoglobin chromogen is
formed and measured when sample is mixed with a cyanide-free lytic reagent. An LED light source
and photodetector are used to detect the chromogen at 525 nm. The Hgb concentration is directly
proportional to the light absorption of the sample. An initial blank reading is made on reagents

only, and then a comparison of the blank and sample readings determines the Hgb concentration.

The VCSn module in DxH 500 system uses the Multi-Transducer Module (MTM), to all Diff, by
measuring additional multiple angles of light scatter, a major improvement over the single light
scatter measured by conventional flow cytometry. The volume conductivity and scatering at
different angle (VCSn) module is responsible for controlled sample preparation and delivery of
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the prepared sample to the flow cell for analysis of the WBC differential, reticulocyte, and NRBC.
The VCSn module includes the Air Mix and Temperature Control (AMTC) and the Multi-
Transducer Module (MTM). In the flow cell, low-frequency direct current measures volume,
while high-frequency (RF) current senses cellular internal content through measuring changes in

conductivity.

Specimen Requirements

Whole blood collected in an EDTA tube.

The instrument aspirates 12 uL of patient sample.

Samples are stable at room temperature for eight hours

Cause for rejection: hemolysis, clotted specimen, insufficient volume, unlabeled specimen.
Reagents

Coulter DxH diluent (store at 2 - 40° C)

Coulter DxH Lyse reagent (store at 2 - 40° C)

Coulter DxH cleaner (store at 2-25° C)

NB. All reagents are cyanide-free and stable for about 60 days after opening except the cleaner,

it is stable for 90 days.
Equipment: DxH 500 Coulter Cellular Analysis System.
Procedure

» Hold the specimen to allow Bar Code Reader to scan the specimen label. OR type
specimen identifier. Place the cursor at the end of the last character of the Specimen 1D
and press enter.

Verify the Specimen Identifier and Test request. Follow the prompts on the screen.
Mix the specimen by inverting the tube 8 times.

Place the specimen into the correct tube position.

Y V VYV V

Remove the plug while taking care not to allow blood scatter
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» Set the tube to the sample probe and in that condition, press the start switch

» The buzzer sounds two times - "beep, beep" - and when the LCD screen displays
"Analyzing," remove the tube. After that, the unit executes automatic analysis and
displays the result on the LCD screen. Then the unit turns to the Ready status, becoming
ready for analysis of the next samples.

» When the LCD screen displays "Ready," prepare the next samples and repeat the above
procedures.

» Send the result to the release dialog box.

> Press PRINT REPORT for a hardcopy of the report

Quiality control

Quality control checks performed daily according to the laboratory’s protocol. Commercial
controls materials are properly warmed and mixed according to the manufacturers’
recommendations. The controls are handled according to the manufacturers’ recommendations and

the laboratory’s protocol.
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Annex 2: Subject information sheet
Subject information sheet in English version

Title of the Research Project: Assessment of some hematological parameters of hypertensive
patients in public hospitals of Harar, eastern Ethiopia: a comparative cross-sectional study.
Principal Investigator: Beza Sileshi (BSc, MSc candidate)

Name of the Organization: Hiwot Fana Specialized university hospital and Jugel hospital ,
Eastern Ethiopia .

Introduction

You are invited to participate as a study subject in a research conducted by MSc candidate, from
Addis Ababa University. Your participation is voluntarily. The research teams will include one
principal investigator, two advisors; one from Addis Ababa University hematology department
and one from HFSUH internal medicine department. Please take as much time as you need to read

or listen in the information sheet.
Purpose of the Research Project

We are asking you to take part in this study because we will try to compare between hypertensive

patient and normotensive patient in terms of hematological profile.
Procedures and the expected participation

If you are willing to participate, you need to understand the purpose of the study and give your
consent. Not only this but also specimen collected from you will be used for the research purpose,
and the results of your sample will be exposed to some concerned professional staffs as it is needed.
The required clinical sample will be collected by medical laboratory professional. Then, you are
requested to give your consent to the sample collector. After consent, a sample will be taken from

your vein. Moreover, there will be a face-to-face interview for additional questions.

Potential risks and Discomforts
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During collection of specimen from you, appropriate precaution will be taken and all samples will
be collected by trained health professionals. If anything happened, appropriate medical care will

be provided to you.
Confidentiality

We respect your privacy and confidentiality. Any information that identifies you will not be shared
with anyone else outside the study team. The information we will collect from you as part of the
study will be kept in a locked file cabinet, or be protected by a password on the computer only
accessible to personnel involved in the study. There is no sensitive issue that you will be asked
related with your social desirability but any information that is obtained in connection with this

study and that can be identified with you will remain confidential.
Potential benefits to subjects and/or to the society

You will not receive any payment for your participation in this research study as compensation.
However, based on the diagnosis result you will be treated in view of that. In addition, the result
of the study will be beneficial for prognosis and follow up of Hypertensive patients. Hence, you

are indirectly benefiting other patients and the society in this respect.

Participation and Withdrawal from the Study

The participation is voluntary and you have the right not to participate in this study. You may
withdraw at any time and place without consequences of any kind. You may also reject to give

any sample. You can ask any questions regarding to this study and you have a right to get a
laboratory diagnosis result free.

Contact information

If you have any questions about this study you can contact the following principal investigators

and advisors for further information.

Beza Sileshi , Phone: 0939182754 E-mail: mailbeza.sileshi@gmail.com
Fekadu Uregessa , Phone :0923330640 E- mail : urgessafekadu@gmail.com
Moges Wordofa , Phone 0984742173 E- mail : heranmakmow@gmail.com
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Subject information sheet in Amharic version
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Information sheet in Afaan Oromoo Version

ddeeffaannoo Hirmaattottaa qoraannoo kaanafi kennaammu Qoraataan goraannoo kanaa
Beezaa Siileeshii

Mataa dureen goraannoo kana: Dhigaa namaa fayyaa fi kan dhiibbaa dhiigaa gaban wal bira
gabnee goraannoo dhiigaa taasisuuf.

Seensaa:

Qoraannoo baarattootni Yuunvaarsittii finfiinnee koolleejjii fayyaa Diipaartmeenti Meedikaal
Laboratorii saayinsii Digrii lammaaffa (Maasteris) eebifaamuuf gaaggeessaan irraati akka
hirmaataan carraan isiinif kennaame jiraa. Qoraannoo kanaa irraati hirmaachuuf waalgaluu
keessaan dursitaan oddeeffaannoo armaan gadii kanaa xiyyeeffaanan akkaa dubistaani fi gaaffii
dhimmaa goraannoo kanaa ilaalchisee isiinit umaame kamuu akka gaafataan kabaajadhaan isiini

gaafanna.
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Kaayyoon Qoraannoo kanaa:

Dhigaa namaa fayyaa fi kan dhiibbaa dhiigaa gqaban wal bira gabnee goraannoo dhiigaa
taasisuuf.

Haala Qoraannoon itti addeemsifaamu:

Qoraannoo kanaa keessaatti hirmaachuuf yoo murteessitaan namoon goraannoo kanaa kan
gaaggeessan gaaffiii dagigaa 10 fudhaatu isiin gaafatani ulfaatina dheerina, dhiibbaa

dhigaa keessaan safaaruun dhigaa milileetirii seedii (3 ml) siin irraa fudhaachun waan dhignii
Qoraannoo kanaa irraati hirmaachuuf waantotaa namaarraa egaamu:

Qoraannoo kanaa irraati hirmaachuuf yoo fedhaan ta ‘ee sammuudni keessaan qoraannoof akka
oluu heyaamama ta‘uu qabduu. Akkasumaasi bu ‘uudhan qoraannoo kanaara argaammuu
akkumaa barbaachisuma isaatti ‘qgamaa addaa addaa yoo gaagaabe kaan hin mormiine yoo
ta‘ee.Haa ta‘uu malee oddeeffaannoo eenyuummaa keessaan ibsuu kaneen akka magaa teessoo fi
bilbilaa keessaan kan daabarsinee hin keeninee ta‘uu ibsaa. Koodii dhimmaa kanaaf oluu qofaa
kan fayyaadamnu ta‘aa. Daabalataanis dhimmaa fayyaa keessaan ilaalchisee gaaffii isaani
gaafannuu deebii keessaan nuuf laachuutu isiiniraa eegamaa.

Qoraannoo kanaarrati hirmaachuun miidhaa gagaabsisaa?

Yeroo saammudni fudhaatamuu miidhaan isiinira gaahuu hin jiruu. Ogeessii sammuudaa kanaa
funaanu gahuumsaa fi muxxaannoo kan gqabuu waan ta ‘ee hordooftii barbaachisaa waan
godhuuf dhuukkubiin siniiti dhagahamuu hinjiruu.

Bu’aan qoraannoo kana

Oddeeffaannoo isiin irraa guraamesi ta ‘ii bu‘aan qoraannoo saammuda keessaan kaan oluu
dhimmaa goraannoo kaannaa qofaafi. Gaalmee kanaasi ilaalu kaan daanda ‘aan qamaa
goraannoo kanaa gaaggeessuu gofa. Oddeeffaannoo keessaan komputeeraa keessaa gaalchuun
akka gama birootif hin saxilaamne passwordii gaargaraan cufaamee kayyaama.

Qoraannoo kanaarratti hirmaachuuni bu’aa maal argaamsisaa?

Qoraannooni kuun masteersii digrii eebifaamuuf kan rawwaatamuu waan ta ‘ee kaaffaltiin
asirraati hirmaachuu keessaanif kafaalamu hin jiruu. Haa ta ‘uu malee bu‘aa qoraannoo kanaarra
argaammuun fayyaadamoo tatuu. Hirmaannaan keessaanin isiinis ta ‘ee laammiin keessaani
hammaa qoraannoo dhigaa laboraatorii bu‘uurreffamee irraa fayyaadamoo ta‘uu.

Mirgii qoraannoo kanaarrati hirmaachuu maal fa’aa?
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Qoraannoo kanaarrati hirmaachuu fedhaa keessaani irraatti kaan bu ‘urreefame waan ta‘ee yeroo
barbaadaanitti goraannoo kanaa addaan kutaani bahuuf mirgaa guutuu gabduu. Kanaan
waaligabate taajaajille hospitaala isiinraa hafuu tokkoole hin jiraatuu. Qoraannoo kanaa
ilaalchise gaaffii kamuu gaafaatani ibsaa gahaa argaachuu mirgaa guutuu gabduu. Bu ‘aa
goraannoo labooraatorii kaaffalti malee argaachuufilee mirgaa ni qabduu. Haa ta ‘uu malee
oddeeffaannoon isiini nuuf keennitaan hammaa rakkoo hir‘iisuu ykn dhabaamsisuuf waan nuu
gaargaarruf gaaffilwwaan gafaatamtaanif deebii sirrii akkaa nuuf deebistaan kabaajaadhan isiini
gafaanna.

Gaaffii yoon qabaadhee ykn ammoo yoo raakkoon naa muddatee maal gochuun gabaa?
Qoraannoo kanaa ilaalchisee ykn goraannoo kanaan waaligabate rakkoon tasaa isiini mudaate

yokaan gaaffiin yoo jiraate teessoo armaan gaadi faayyaadama.

Beezaa Siileeshii mobayila +251-939-182-754 Email: mailbeza.sileshi@gmail.com
Fikaaduu Urgeessaa mobayila +251-923-330-640 Email: urgessafekadu@gmail.com
Mooges Wordofaa mobayila 0984742173 E- mail : heranmakmow@gmail.com
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Annex 3: Consent form
Consent form in English version

| have read, or have had this document read to me in a language that | understand, and I understand
the purposes, procedures and risks of this research project as described within it. I understand that
at any time 1 may withdraw from this study without giving a reason. | have had an opportunity to
ask questions and | am satisfied with the answers | have received. | know that no special payment
for being participating in the study. | freely agree to participate in this study, as described. I
understand that | was given a signed copy of this document to keep.

Name of participant. Age Address Signature Date
Interviewer’s name Signature
Principal investigator Name Signature

Consent form in Amharic version

eHAFLPT Q1T T
G (100

Az (9% DAL etmPAD- +AFE 029 “1at CANFD- APTF AG MIT APT PLI° Sme- 1190C TG F AL (1 1AR
TRCINGTA::ATGE JPLIP GavG KILTPALA TINRATA: :PTPGETI® AATIPFIC HL&FAU-::01PA PPk
AL PINKDFD avEPTF (1o NTLATC OFn0E AIR9LPr HIFICTA 0TS E AL PAPATES 9775 D-79P
av /% PAaPOM Tt ATLU-I° 9159 LH NTGE 07 091910 ao(1E S0P AT8PT TIARATA: :AAHY
AHLY TG avl8G 009°PrE AT PAMU-T NAMPAL U-3F3 @7 (905G N§RI° & LLTT 10 (16nT149°
TPL APMPP +TLPLATT ATIOP LANTT PUA  TIME4L ATTFAU-::PHY TG +A4Fe (aoPy Po9TT @
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ermPOt? v 0910G (FED0 a0 ATILPAUT: :0ALY (LY TST APAte 49T aoPyy N4CTI%
ALIINAU-::

ANTONCE AgPOISAD-
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Consent form in Oromiffa version

Kaayyoon goranno kanaa garaajarummaa dhiibbaa dhigaa dhukubsatota dhigaa gamaa
nagaa(sirrii)tae kan hospitaala hiwot faanaa fi jeguula beekuuf akka tae odeetanno gahaan naaf
kennamera. Buaan qurannoo kkanaas akka anaafi namoota bira walaanut gargaaru fi fuldurattis
istrateeji fi sirna walansaa fi dhukubicha namoota irratti beeku akkasumas Kn dhukuba dhiibaa
dhiigaa itoophiyaatiif nifayyada. Akkasumas buaan gorannu koo ana qottaf akka ibsamu
odeettannoo argadheera. Qorataan qoranno kanaa gutumatti hubadheera. Fedhii kotin wanta
goranno labratoriitif barbaachisu dhiga barbaachisu kenneera dabalatanis buaan goranno

labraatorii bilisaa irratti hundaa.

Ani hybannu goranno kana hunda argahera odeetanno barbaachiso fi dhiga

tau akka doktarrin jedhuti kennuf fedhii koonan ibsa.

Mallattoo guyyaa
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Annex 4 Questionnaire for hypertension patients and controls

A. English Version

Data collection questionnaire designed for “Assessment of some hematological parameters of
hypertensive patients in public hospitals of Harar, eastern Ethiopia: a comparative cross-
sectional study.”

Study group
Code:
Sr. No. Questions Possible Responses
1. Age (in years)
2. Sex 1. Male 2. Female
3. Educational level 1. llliterate
2. Primary (1-8)
3. Secondary(9-10)
4. Preparatory (11-12)
5. Graduate and above
4. Occupational 1. Governmental
status 2. Private
3. Farmer
4. Merchant
5. Student
6. Driver
7. House wife
8. other
5. Marital status
1. Married
2. Single
3. Divorced
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4. Widowed

6. Residency 1. Urban 2. Rural
7. Weight: kg
8. Height: cm
9. BMI (By
calculation  as:
Wight in
Kg/Height (cm)?)
10. Duration of
hypertension
since diagnosis in
months. ( this is
for case group
only)
11. Blood pressure Systolic mmHg
Diastolic mmHg
12. Use of drug for 1. Yes
blood  pressure 2. No

control.
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Eligibility screening questions (From interview and medical record review)

R.no Questions Possible responses
1. Primary hypertension
1 Type of hypertension (for case group
only) 2. Secondary hypertension
1. Yes 2.No
2 Pregnancy (for case group only)
3 Medical history of any of disease 1. Yes 2.No
conditions like diabetes mellitus, cardiac
disease, kidney and liver diseases, etc..
4 History of infectious diseases signs or 1. Yes 2.No
symptoms
5 Taking of antibiotics, iron, vitamin B12 or 1. Yes 2.No
folate supplementations or any other
medications
use of alcohol
6 1. Yes 2.No
How much a week
Current use of ciggarate
7 1. Yes 2. No
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B. Amharic version

+.¢ T¢ aoA\Q)
1 0L
2 Ax 1.07& 2. W
4 PTIVCT UL 1.2017L 2. Pavavl e L% (1-8)
3. 2§ 4% (9-10) 4. aoOGe
5. 12 a%A NAL
5 fOé U 1. Pao 30 OEH5 2. PN e+
3. 1Mé 44998 5 1914 6. (14.C
6 eoNF vt 1. £A0(0F)
2. £1(07F)
3. L4I(FT)
4. PIOFTF0T(0F)
7 ao’ 4 s 1.0+ 2. 1mC
8 1 2 A nhe 7¢-9°
9 oo 0 ovC
10 08 710 ALnh
2k 0T 9°7 LUN LR -
11 ( Qhoo )
PLI” Vst AnFAR mmHg
12 LoPAN mmHg

CTGE: +AFLPTF avavavf aom@ed
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C. Oromiffa questionnaire
Gattiwaan Dhiyaatan

Lakk | Daaffii Deebiiwaan deebitaman
1 Umrii(waggaadhan)
2 Saala 1. Dhiira 2. Dhalaa
4 Sadarkaa barnootaa 1. sadarkaalammaffaa(9-10)
2. sadarkaatokkoffaa(1-8)
3. sad. 2ffa (9-10)
4. qophaahina(11-12)
5. kutaa 12 ol
5 Sadarkaa hojii 1. Hojjetaa mootummaa
2. hojjetaa dhuunfaa
3. Qonnaan bulaa
4. daldalaa
5. Barataa
6. konkolaachisaa
6 Iddoo jireenyaa 1. magaalaa
2. baadiyyaa
7 haala jireenyaa 1. kanfuudhe(heerumte)
2. kanhinfuune(hinheerumne)
3. kan hike(hiikte)
4. kanjalaaduhe(duute)
8 Wfaatina gamaa kg
9 Dheerina gaamaa cm
10 Bodii maas indeksi(BMI) | e
11 Dhiigaa dafga hanga isin gabee hammam gaye? | ..............
12 Gosa dhigaa hanga isaa mmHg
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Gucha hirmaatoota ittin calalan.

Lakk Daaffii Deebiiwaan deebitaman
1 Dhiiga danfaa erga beekame yero hangam tae 1. primary
2. secondary
2 Uulfa gabdu 1. eeyyee
2. lakkii
3 Tamboo nixuuxxaa? 1. Eeyyee
2. Lakkii
Y00 eyyee tae 1. Kanaan dura
2. Amman illee
4 Dhugaati alkolii nidhuddaa? 1. Eeyyee
2. Lakkii
Yoo eyyee tae torbaniti hangam ?
5 Dukkuba daddarboon gabamtee beektu yookiin 1. Eeyyee
mallattoolee dhukkuboota daddarboo gabdu. 2. Lakkii
6 Dhukuubotta akka onne, sukkarra,dibee tiruu, dhibe 1. Eeyyee
kaleefikkf ni qabdaa? 2. Lakkii
7 Qorricha fayya kannnen akka antibotics, vitamin 1. Eeyyee
B12, fooleeti faa fudhattee beektan ? 2. Lakkii
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