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Abstract

Background: Diabetes Mellitus has been growing as a worldwide health problem. Platelet indices
such as platelet count, mean platelet volume, platelet distribution width and plateleticrit are

indicators of platelet hyperactivity and can be used as early markers for diabetic complications.

Objective: To assess platelet parameters among Type Il Diabetic Mellitus patient at Addis Ketema
Woreda 3 health center, Addis Ababa, Ethiopia, from June to December 2021.

Method: A comparative cross-sectional study was used and involving 255 participants consisting
of 85 diabetic and 170 non-diabetic controls was conducted from June to December/2021 G.C and
convenient sampling technique used. About 3-4ml blood sample from each participant was
collected into a test tube (purple cap) containing EDTA for complete blood count measurement on
Mindray BC3000 hematology analyzer. Data was collected, entered, & analyzed using SPSS
version 25 software. The mean and standard deviation was used to summarize platelet parameters.
One-way ANOVA (analysis of variance) were done to compare the platelet parameters difference
across the two groups (DM Type Il & Control), and A P-value of <0.05 is considered as statistically

significant.

Result: A total of 255 study participants was involved on the study. Out of the total 85 case were
included in the study among them 47/85 (55.3%) were female and the mean age of participant was
47.4+13 years. Based on HbA1lc values the pattern of glycemic control among diabetic patients
was determined, majority of participant 75.3% had poor glycemic control. The platelet count, mean
platelet volume, and plateletcrits decreased between patients with diabetic mellitus than control
group (P=0.001). Platelet count, mean platelet volume, and plateletcrits parameters significantly
different and correlated were case group of participant with HbA1c >6.5% (P<0.05).

Conclusion: Majority of diabetic subjects are poor glycemic control or HbAlc level greater than
6.5% were 75.3%. In this study platelet count, mean platelet volume, and plateletcrits significantly
differences between diabetic’s subject compared to non-diabetics subjects but a platelet parameter
value there is no difference between Diabetic with complications and without complication

participant.

Key words: Type 2, Diabetes Mellitus, platelet count, Mean Platelet VVolume, Platelet Distribution
Width, Plateleticrit, Platelet parameters, Ethiopia.



1. Introduction

1.1. Background

Diabetes Mellites (DM) is a serious, chronic disease that occurs either when the pancreas does not
produce enough insulin or for using regulation of blood sugar level elevating amount produced
hormone that regulates blood sugar, or glucose), another ways when the body cannot effectively

use the insulin it produces or the cells are insulin resistance [1].

Diabetes is an important public health problem, one of four priority Non-Communicable Diseases
(NCDs) targeted for action by world leaders. Both the number of cases and the prevalence of
diabetes have been steadily increasing over the past few decades. In 2012, there were an estimated
370 million people with diabetes worldwide and nearly 5 million deaths due to diabetes and

diabetes-related illnesses [2].

According to World Health Organization (WHO) classification are 3 main types, those are Type 1
diabetes (previously known as insulin-dependent, juvenile or childhood-onset diabetes) is
characterized by deficient insulin production in the body. Type 2 diabetes (formerly called non-
insulin-dependent or adult-onset diabetes) results from the body’s ineffective use of insulin.
Gestational diabetes (GDM) is a temporary condition that occurs in pregnancy and carries long-

term risk of type 2 diabetes [3].

Type Il DM is characterized by insulin insensitivity as a result of insulin resistance, declining
insulin production, and eventual pancreatic beta-cell failure [4]. Insulin acts as a moderator of
glucose level in the bloodstream and works as an antagonist of platelet hyperreactivity. Platelet
morphology and functions have changed, because of its hyperactive behavior in type |1 DM patient
[5, 6].

Moreover, this prolonged insulin resistance state causes a damaging effect on pericytes and
vascular endothelium which make type 1l DM patient more susceptible to diseases due to
metabolic changes such as atherogenic dyslipidemia, hypertension, glucose intolerance, and
prothrombotic state that enhance thrombosis and suppress thrombolysis [7, 8, 9]. Generally, the
injurious effects of hyperglycemia are separated into macrovascular complications (Coronary
Artery Disease, Peripheral Arterial Disease, Stroke) and microvascular complications (Diabetic

Retinopathy, Diabetic Neuropathy) [10].



Platelet indices are the major morphological representative parameters for platelets, it indirectly
signifies both the morphological and as well as the functional status of the platelet. The most used
platelet indices are the Mean Platelet Volume (MPV), Platelet Distribution Width (PDW),
Plateletcrit (PCT), Platelet Large cell Ratio (P-LCR) and platelet count and those platelet
parameters can be measured by automated hematology analyzers as a routine hematological
procedure [11,12].

MPV reflects the average size of platelets. It is a marker that indicates subclinical platelet
activation and maybe increased in some vascular conditions such as myocardial infarction (Ml),
Coronary Artery Disease (CAD) and cerebral ischemia. Other platelet markers such as PDW,
PLCR, and PCT which reflect platelet morphology, are also important in vascular events such as
atherosclerosis and thrombosis. PDW gives an indication of the distribution of platelet size. PLCR
indicates the ratio of younger platelet group that has the largest volume, and PCT gives the total

mass of platelets [13].



1.2 Statement of the problem

DM encompasses a heterogeneous group of disorders characterized by hyperglycemia associated
with multiple disorders including metabolic, cellular, and blood disturbances leading to vascular

complications [14].

The number of people suffering from type |1 DM has been increasing due to the aging population,
urbanization, and low physical activity. According to the International Diabetes Federation (IDF)
estimate of 2013, 382 million (8.3%) adults had diabetes worldwide. The number has been
increasing by two fold over the past 20 years, and 80% of the people with diabetes particularly live
in low- and middle-income countries [15]. Ethiopia experiences a heavy burden of communicable
infectious diseases and nutritional deficiencies. Currently, it is also being faced by the rising
magnitude of non-communicable diseases like DM. In Ethiopia, although a nationwide
surveillance on occurrence of DM has not been documented, the 2012 IDF report indicated an
estimated DM prevalence of 3.32% [16].

Altered platelet morphology and function have been reported in patients with diabetes mellitus and
associated with the risk of vascular disease. Accelerated atherosclerosis and the increased risk of
thrombotic vascular events in diabetes may result from dyslipidemia, endothelial dysfunction,
platelet hyperactivity, an impaired fibrinolytic balance, and abnormal blood flow. Long-term
complications of DM are a leading cause of death in people with diabetes. Recent studies
suggest that platelets with altered morphology could be associated with an increased risk for

developing vascular complications in diabetes [17].

Hyperglycemia is also a factor that contributes to an increase in platelet reactivity, since it exerts
direct effects on these cells and promotes glycosylation of platelet proteins. Therefore, large
circulating platelets are reflected by increase in MPV, and the elevation of this parameter is
considered an independent risk factor for thromboembolism, stroke and acute myocardial
infarction [7]. Patients with DM have evidence of increased oxidative stress and inflammation
compared with healthy subjects. DM is associated with an overproduction of reactive oxygen and
nitrogen species and potent radicals, such as hydrogen peroxide and superoxide anion, that can

directly lead to platelet activation [18].

Since platelet parameters are obtained from a complete blood count from a hematology analyzer,
it’s simple, effective, and cheap tests that may be used to predict DM type 2 complications so DM

patient at the beginning of each month check level of blood glucose for follow up with testing



parallel order platelet count effective diagnostic value tell a patients risk factor for DM
complication. It has been shown in several studies conducted in different place of the world that
some of the platelet profiles variations were observed between control groups and DM patients.
The platelets play a vital role in the pathological changes in diabetes leading to complications
caused by macro-vascular and micro-vascular disease. Platelet parameters being indicators of
platelet activity, may be useful predictive markers of these complications. These can help in
prevention of progression of diabetic complications. This study will be carried out to see if there
is a significant relationship between platelet parameters with DM patients. This study aims to

assess platelet parameters in DM type 2 complication.



1.3 Significance of the study

This study will be carried out to see if there is a significant relationship between platelet parameter
with Diabetic Mellitus Type Il. It could help to suggest that platelet parameters have diagnostic
and prognostic value in certain diseases like Diabetic Mellitus complication.

This study will also contribute in proving evidence based information of using platelet parameters
as useful parameters for early identification of Diabetic complication for clinicians working in
hospitals as well as other health care facilities which provide Diabetic follow unit. By doing so,
the findings of this study could play an important role in decreasing morbidity and mortality of
Diabetic Mellitus patient as a result of complication. Develop explanatory scientific evidence
about relationship between platelet parameters with diabetics disorder for Federal Ministry of
Health (FMoH) can use the findings of this research for developing a more effective treatment
modality of service adaptation thereby contributing to platelet indices collaborate with fasting
blood sugar and urinalysis for minimizing Diabetic complication in the healthcare system.
Furthermore, this study could be used as a reference or a bench mark study for related studies. The
research findings can also initiate other researchers to further study the platelet parameters of
similar affected patient in other parts of the country.



2. Literature review

A case control study was conducted in India by Joshi A et al in 2018 to evaluate mean platelet
volume and platelet distribution width in Type 2 Diabetes Mellitus. A total of 120 patients were
enrolled as a part of the study from which 60 were cases and 60 were controls. The mean MPV in
the cases was 7.27(x2.42) fL, while in the controls it was 10.03(x1.16) fL which was statistically
significant. The mean PDW in the cases was 16.66(x2.98) fL while in the controls it was
11.78(x2.44) fl. Which was also statistically significant. MPV values were lower in cases than
controls. In controls, MPV shows a negative correlation with fasting blood sugar while in cases it
shows a positive correlation with fasting blood sugar. MPV showed no association with HbA1c.
PDW was high in cases than controls. In controls, negative correlation between PDW and FBS
was observed, while in cases, a positive correlation was observed. A strong association between
PDW and HbAlc was noted. At a cut off 9.5 fL, MPV had a sensitivity of 78.33%, specificity of
70% and a positive predictive value of 72.30%. At a cut off 15fL, PDW showed a sensitivity of
81.66%, specificity of 91.66% and a positive predictive value of 90.74%. Joshi and his colleagues
showed strong association between PDW and HbAlc and so it can be used as an indicator of
impending vascular events. Of all the platelet parameters obtained by hematology cell counters,
Platelet count is only widely used as investigative tool. Platelet indices can be used as simple and

cost-effective bio markers for predicting diabetic vascular complications [20].

In India, Swaminathan A et al conducted a cross-sectional study to evaluate the mean platelet
volume and other platelet parameters in subjects with Type-2 diabetes mellitus. 100 Type-2
diabetic patients aged between 30 and 60 years and 100 age-matched non-diabetic subjects as
controls were included in this study. In the result MPV was significantly increased among diabetics
when compared to non-diabetics. MPV and PDW showed a significant increase in diabetics with
HbAlc >7%, and MPV was increased in diabetics with >10 years duration of diabetes. Finally,
they concluded that MPV was found to be higher in subjects with Type-2 diabetes and significantly
increased in diabetics with poor glycemic control and having and having a longer duration of
diabetes. MPV can be used as a prognostic marker of vascular complications in patients with DM
[21].

Gowtham A et al conducted a case control study to assess platelet Indices in type Il Diabetes
Mellitus in India in 2018. 60 Type 2 diabetics and 60 nondiabetic healthy controls were involved
in the study. PLT, MPV and PCT were significantly higher in diabetics compared to non-diabetics.

There was a statistically significant correlation between MPV and PPBS. No significant correlation

7



was observed between MPV and HbA1lc, FBS, BMI. Similarly, the correlation between PDW and
HbAlc, FBS, PPBS, BMI was statistically insignificant. MPV or PDW was not significantly
associated with duration of DM. No statistically significant differences were observed between
platelet indices and occurrence of vascular complications. Finally, they conclude that platelet
indices are a simple, easily available and cost-effective tool which can aid in the early detection of
diabetes, but have a little role to play in detection of complications [22].

In 2017 Rajagopal L et al in India performed a cross-sectional study to analyze platelet indices
with glycemic status in type-2 DM patients and to establish the correlation between MPV, PDW,
FBS and HbA1c values. A total of 450 subjects (150 controlled and 150 uncontrolled diabetics,
150 non-diabetics) were recruited in this study. The observations derived from the present study
revealed that diabetics had higher mean platelet count when compared to non-diabetics. Among
diabetic patients, those with glycemic status under control showed lower mean platelet count
(273.95+7.54) than those with poor glycemic status (276.01+7.23), however these differences
were not found to be significant. The mean PDW among uncontrolled diabetics (11.86+0.12) was
much higher than controlled diabetics (9.93+0.04) and non-diabetics (8.83+0.04) which was found
to be statistically significant (p=0.0001). Similarly, the mean MPV among uncontrolled diabetics
(10.85+0.05) was much higher than controlled diabetics (8.67+0.03) and non-diabetics
(7.61+0.03) which was found to be statistically significant (p=0.0001). Thus, this study shown a
significant stepwise increase in MPV from a non-diabetic population to controlled diabetics and
then further to uncontrolled diabetic population. The mean Platelet Larger Cell Ratio (P-LCR)
value among uncontrolled diabetics was lower (24.63+1.41) compared to controlled diabetics
which in turn was lower (26.82+0.59) than non-diabetic subjects (27.88+£0.64). The mean
Plateletcrit (PCT) values were similar in all these three study groups. They observed a statistically
significant difference (p=0.0001) in mean HbAlc percentage levels in non-diabetics (5.98+0.08),
controlled diabetics (7.33+0.14) and uncontrolled diabetics (10.34+0.18). They conclude that
MPV and PDW are increased in diabetics. They are simple and cost-effective tools that can be
used as a good indicator of platelet activation and an independent predictor of impending vascular

complications in DM [23].

A prospective analytical case—control study was conducted by Bhanukumar M et al in india in
2016. The objective of the study was to determine the mean platelet volume (MPV) and platelet
distribution width (PDW) in subjects with type 2 diabetes mellitus (type 2 DM) compared to
subjects without type 2 DM and their correlation with fasting blood glucose, glycosylated
hemoglobin (HbALlc), and duration of type 2 DM respectively. Mean platelet volume in type 2



DM subjects was 9.372 (SD 0.677) fl, whereas in controls it was 8.634 (SD 0.778) fl. Mean PDW
in type 2 DM subjects was 12.19 (SD 1.19), whereas in controls it was 11.27 (SD 1.06). MPV was
significantly higher in type 2 DM compared to controls, p-value being 0.000 (p < 0.005) and 95%
Cl of —-0.98 to —0.44. PDW was significantly higher in cases compared to controls, p-value being
0.000 (p < 0.005) and 95% CI of —1.37 to —0.471. The mean platelet count in the case group was
281x10° /mm3 (SD 0.92), whereas in controls it was 259x10° /mm3 (SD 0.71). There was no
significant difference between platelet counts in type 2 DM subjects compared to controls, p-value
being 0.143 (p > 0.005). MPV was not linearly correlated with the duration of type 2 DM as the
correlation coefficient was 0.086 and p-value being 0.553. Similarly, PDW was also not correlated
with the duration of type 2 DM, correlation coefficient being 0.183 and p-value 0.204. This study
concludes that MPV and PDW are significantly increased in patients with type 2 DM compared to
patients without type 2 DM. Platelet volume indices are an important, simple, and cost-effective
tool that should be used and explored extensively for predicting the possibility of impending acute
vascular events in patients with type 2 DM [24].

In Turkey Hekimsoy Z et al in 2012 conducted a case control study to evaluate Mean platelet
volume in Type 2 diabetic patients. 145 consecutive Type 2 diabetic patients and 100 non-diabetic
control subjects were included. In their result MPV was significantly higher and the mean platelet
counts were significantly lower in diabetics compared to age- and sex-matched non-diabetic
healthy controls [10.62+/-1.71fl vs. 9.15+/-0.86fl (P=.000), 260.38+/-68.65 x 10(9)/I vs. 292.33+/-
79.19 x 10%1 (P=.001)], respectively. This result shows significantly higher MPV in diabetic
patients than in the non-diabetic controls. This suggests that platelets may play a role in the micro-

and macro-vascular complications of diabetic patients [25].

A prospective hospital based study of platelet parameters MPV, PDW and P-LCR was carried out
on 280 cases diagnosed with Type 2 diabetes Mellitus and 280 controls with normal blood glucose
levels. The mean duration of diabetes was 4.7 + 2.5 years. MPV, PDW and P-LCR were
significantly higher in diabetics compared to non-diabetics (11.3 £ 1.0vs. 9.0+ 0.6, 14.2 £ 2.5 vs.
10.7 £ 0.7 fl, 35.0 £ 8.1 vs. 23.0 = 2.4%). Among the diabetics, MPV, PDW and P-LCR were
higher in those with complications as compared to those without complications, which was not
statistically significant. The higher values of MPV, PDW and P-LCR indicates that they serve as

better risk indicator of initial vascular complications in diabetes mellitus patients [26].

In 2011 Sonali J. et al the study conducted on 75 subjects with DM (50 with one or more micro-

vascular complications) and 50 non-selected patients from the hospital as controls. The result



showed MPV, PDW and platelet-large cell ratio were all significantly higher in diabetic patients
compared to the control subjects (P<0-05). Among the diabetics, PDW was higher in those with
complications as compared to those without (P = 0-006). On stepwise discriminant analysis using
age, duration of diabetes, platelet count and platelet indices, approximately 78.6% of patients with
diabetic complications were accurately classified. Platelet indices, especially PDW, are different
between diabetics and controls as well as between diabetics with and without micro-vascular
complications. Discriminant analysis using PDW and MPV could classify majority of patients with

diabetic complications [27].

A retrospective study conducted by Wu M in 2019 on 1,729 Type Il DM patients from May 2017
to February 2018. These patients were divided into two subgroups depending on their platelet
volume indices and HbAlc levels. The result shows Mean platelet volume (MPV), platelet
distribution width (PDW) and platelet-large cell ratio (P-LCR) were positively correlated with
HbA1c levels (all p < 0.01), but not the thrombocytocrit (PCT). The platelet, MPV, PDW, P-LCR,
and glucose levels were significantly higher in the higher HbAlc subgroup (= 6.5%) than that in
lower subgroup (< 6.5%) (p < 0.01). The platelet, MPV, P-LCR, PCT, HbA1c, and glucose levels
were significantly higher in higher PDW subgroup (> 17 fL) than that in lower subgroup (< 17 fL)
(p <0.01). In the higher MPV subgroup (> 12 fL), the platelet, PDW, P-LCR, PCT, HbA1c, and
glucose levels were significantly higher than that in lower subgroup (< 12 fL) (p < 0.01). These
result finalized platelet volume indices were positively correlated with HbAlc in T2DM patients
[28].

Activated platelet levels and platelet-activating capacity are well recognized as useful index
parameters for the physiological and pharmacological prediction of thrombotic events. The
relation of physiological factors, such as sex, aging, and laboratory tests, to platelet functions has
not been well documented. We conducted a blood analysis of people with normal/pre-metabolic
syndrome and patients with type 2 diabetes mellitus to clarify the pathological factors. Statistical
analyses indicated significantly high basal-activated platelet in pre-metabolic syndrome, and basal-
activated platelet was positively associated with hyperlipidemia and hepatic damage. Platelet-
activating capacity was significantly low in aging and hyperlipidemia, but high in hyperglycemia,
and was negatively associated with hyperlipidemia and hepatic damage. Aging and high nutrient

condition impaired platelet functions [29].

In 2018 western Algeria by Kachekouche Y. et al the study conducted on a sample of 1852

subjects, 1059 with type 2 diabetes and 793 witnesses, shows the Hematological profile associated

10



with type 2 diabetes mellitus retained the mean corpuscular hemoglobin concentration over the
normal ratio, lower platelets blood ratio, basophils ratio and sedimentation rate at one hour. As
regards to the platelets blood ratio, subjects with a ratio lower are five times more exposed to type
2 diabetes compared to subjects with a normal ratio (OR =5.01; 95% CI = 1.78-14.13, P < 0.002)
[30].

A comparative cross-sectional study was conducted at Gondar University Hospital from February
to April 2015 by Biadgo B et al to determine hematological indices and their correlation with
fasting blood glucose level and anthropometric measurement in type 2 DM patients in comparison
with healthy controls. A total of 296 participants (148 cases and 148 healthy controls) were
selected using systematic random sampling technique. The result showed a platelet indices, mean
platelet volume (10.4+1.1 fL vs 9.9+1.1 fL) and platelet distribution width (14.5+2.1 fL vs 13.4
+2.1 fL) were found to be significantly increased in the diabetic patients (P, 0.05). Anthropometric
measurements significantly correlated with white blood cell and platelet indices. They suggested
the routine hematological profile checking of patients with T2DM may help to prevent

complications associated with aberrations in hematological values [19].
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3. Objectives

3.1 General objective
» To assess platelet parameters among Type Il Diabetic Mellitus patient at Addis Ketema
Woreda 3 health center, Addis Ababa, Ethiopia from June to December 2021.
3.2 Specific objective

» To compare the platelet parameters between diabetics and non-diabetics groups
» To determine the relationship between platelet parameters with fasting blood sugar and
hemoglobinAlc

» To evaluate the correlation between platelet parameters and diabetic complications
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4. Materials and methods

4.1. Study area

This study was conducted at Addis Ababa city Administration, Health bureau, Addis Ketema
woreda 3 health center. Which are found in Addis Ababa City. Addis Ababa is the capital city of
Ethiopia, and is in the central part of Ethiopia. The Addis Ketema woreda 3 health center
commenced to giving different OPD, ANC, Delivery service, Pharmacy service, Laboratory
service, under 5 years clinic, TB service, ART. The health center has more than 77 health

professionals and 66 Administrative and supporting staff in the various areas of health centers.
4.2. Study design and period

» A comparative cross-sectional study was conducted from June to December/2021 G.C.

4.3. Population

4.3.1. Source population

» All patient diagnosed with Diabetes Mellitus attending at Addis Ketema Woreda 3
health center.

4.3.2. Study population
» All patient diagnosed with Type Il Diabetes Mellitus who fulfills the eligibility criteria.
4.4. Eligibility criteria
4.4.1. Inclusion criteria

» All Type-ll Diabetic Mellitus patient attending AKW-3 health center laboratory
services during the study period and time.

4.4.2. Exclusion criteria

» A patient, who are diagnosed Type | & gestational DM, and also taking insulin injection
hormone.

»  For male patient hgb level below 13 g/dl and for female hgb level below 12 g/dl.
»  Subject on Anti-platelet drugs such as Aspirin.

»  Patient, who are diagnosed with any hematogical malignancy.

13



4.5. Study variables
4.5.1. Dependent variable

» Platelet parameters

4.5.2. Independent variables
» Socio-demographic data (Sex, & Age)
» Duration of Diabetes
» Diabetic complications
» Level of HbAlc

> Value of FBS

» Glycemic control drug

4.6. Measurement and Data collection

4.6.1. Sample size determination

Two population mean formulae is used to calculate the sample size by considering the following
assumptions: 95% confidence interval (two-sided), 80% power, and ratio of cases to control group
was 1:2. Taking the mean and standard deviation (SD) of MPV for type 1l DM and control group
from a study conducted in Ethiopia, 10.4 and 1.2 for type 2 DM group and 9.9 and 1.2 for control
group [19].

Standard deviation S1, S2
Level of significance which is usually set to a level of 0.05; respective Z value is 1.96.
Power of the test: 100(1- B) %, which is usually set to 80%, which is equal to 0.84.

Sample size can be estimated using the formula:

_ X
2

(Uy — p2)?

2 «? [Z, + Z, —BT?

_ 2(1.21)[1.96+ 0.84]% _ 18.97
(10.4-9.9)2 0.25

ny =75.88 ~ 76
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76 + (10% for contingency) = 85
The minimum sample size required for group 1, n1 =85
To evaluate the clinical accuracy of platelet parameters in Type 2 DM, it is possible to make the
number of controls (Apparently healthy) similar of the cases (Type 2 DM) and multiply by 2x.
The sample required for group 2, n2 = 1(n1) =85 x 2 = 170

N=n; + n, = 170 + 85 = 255
The total number of participants required for this study is 255.

4.6.2. Sampling method

» Convenient sampling technique was used to select sample population.

4.6.3. Data collection procedure

Voluntary Diabetic Mellitus Type Il patient after getting an informed consent was recruited for
this study. Data of age, sex, result of FBS, duration of diabetes and complications were collected
from the patient’s history card. Blood sample was collected from the study participants by a
qualified laboratory technologist. About 6-8 ml blood sample from each patient were collected
into a test tube (purple cap) containing EDTA for complete blood count and HbAlc measurement

and SST (yellow cap) for blood glucose determination.

4.6.4. Laboratory analysis

CBC was analyzed on blood sample collected in EDTA tubes and platelet parameter values are
taken from the CBC result then measured HbAlc by using Finecare™ HbALc Rapid Quantitative
Test. FBS was done on Mindray, BS120 chemistry analyzer from the blood that has been collected

in serum separator tubes.

Mindray, BC3000 performs speedy and accurate analysis of 19 parameters including a 3-part
WBC differential plus histograms for RBC, PLT and WBC in blood (WBC, LYM%, MXD%,
NEUT%, LYM#, MXD#, NEUT#, RBC, HGB, HCT, MCV, MCH, MCHC, RDW-CV, RDW-
SD, PLT, PDW, MPV, and PCT). The analyzer will be employs three detector blocks and two
kinds of reagents for blood analysis. The WBC count is measured by the WBC detector block
using the Direct current (DC) detection method. The RBC count and platelets are taken by the
RBC detector block, also using the DC detection method. The HGB detector block measures the

hemoglobin concentration using the non-cyanide hemoglobin method [user manual]
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4.7. Data Quality Assurance
Blood sample quality was ensured by collecting and processing according to the standard operating

procedures (SOPs).

Pre-analytic

Patient identification and labeling was made with great care and samples are properly collected
and transported without delay. Samples are checked whether they are in the acceptable criteria like;
hemolysis, clotting, volume and checked for collection time. Safety procedure concerning

specimen handling was strictly followed.

Analytical

Three levels of commercially prepared hematology cell controls (Normal, Low and High) for
Mindray, BC3000 analyzer is run. Analysis was performed by following standard operating

procedure (SOP) after running and passing of controls.

Post analytical

To avoid any clerical error, printout results that was generate by the analyzers was used but there
IS no print out results recorded by using hand shows from the screen of the analyzers. Then the
results are documented and recorded using SPSS version 25 with great care.

4.8. Data analysis and interpretation

The data obtained from study was entered and analyzed by using Statistical Package for Social
Science (SPSS) version 25. The mean and standard deviation was used to summarize platelet
parameters. Analysis of variance (ANOVA) and independent sample t-test were used to test the
difference between means. To verify the association between fasting blood glucose and platelet
parameters, applied a Pearson correlation, considering a statistically significant result when p <

0.05. Tables & figures are used for the description of the data.

4.9. Ethical considerations

The study was conducted after it was ethically reviewed and approved by the Department of
Medical Laboratory Science research and ethical review committee (DRERC), College of Health
Science, Addis Ababa University. By getting permission from Addis Ababa health bureau, ethical
clearance was also obtained from Addis Ketema 3 health center. Then permission was obtained

from the health center administration office and a letter informing each department was written.
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The study aims, risks, benefits and right for withdrawal anytime from the study was explained
from the study participants and informed consent was obtained. Samples was coded, and
confidentiality of patient data was maintained throughout the study by locking hard copies and

password protecting electronic files.

4.10. Dissemination of the result

The finding of this study will be presented and submitted to Addis Ababa University, College of
Health Science Medical Laboratory Science Department, and a copy of this material will be given
to Addis ketema woreda 3 health center. The finding will also be communicated to Ministry of
Health, Addis Ababa Health Bureau, and respective hospitals. The result will also be disseminated
through publication in peer reviewed local and international journals and through presenting it in

relevant workshop, seminars and scientific conferences.

4.11. Operational definitions

Platelet indices: are the major morphological representative parameters for platelets, it indirectly
signifies both the morphological and as well as the functional status of the platelet. Include list of
the parameters (PLT count, MPV, PCT, PDW, and P-LCR).

Type-11 Diabetes Mellitus: Too much sugar in the blood (high blood glucose) or fasting blood
sugar level greater than 140mg/dl.

Poor glycemic control: means HbA1c level >6.5%.

Good glycemic control: means HbAlc level <6.5%.
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5. Work flow

The patient visit outpatient department (OPD)

pe

Principal investigator collaborate with clinician then select patient

-

Check the eligibility criteria for patient

-

Laboratory room

-

Gives information sheet or read then the individual are volunteer to
participating the study put sign in the consent

-

L

U

Draw 3 — 4ml blood sample Collect background data of patient from
collect from vein & analyze. card based on structured check list.

. 4

\ 4

Mindray, BC3000 analyzer for
CBC (PLT indices & PLT count)

FBS, HbA1C test

A

\ 4

A

Entered a data in SPSS software

Figure 1: - Workflow
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6. Result

6.1. Socio-demographic characteristics of participant

Out of the total 255 (85 case (with DM) and 170 control (without DM)) study participants was
involved. This study included 2 groups those are Case and Control: first group included 85
participant affect with Type-Il diabetic mellitus and second group included 170 participant non-
affect with Type-I11 diabetic mellitus.

Out of the total 85 case participant were included in the study among them 47/85 (55.3%) were
female from Diabetic group and the age range of the participant were 23 to 80 years and the
(mean+SD) age was 47.4+13 years, educational status of 35/85 (41.2%) were unable write & read,
majority of participant 65/85 (76.4%) were married and also occupational status of merchant and
other were as 30/85 (35.3%) (Table 1).

Table 1: - Socio-demographic characteristics of assess platelet parameters among Diabetic
Mellitus Type-II patient at AKW-3 HC, Addis Ababa, Ethiopia, 2021 (n=255).

Independent Case group (n=85) Control group (n=170)
Variables Category
Frequency % Frequency %
Unable write & read 35 41.2 5 2.9
Able write & read 10 11.8
Education Primary school 25 29.4 45 26.5
Secondary school 10 11.8 100 58.8
College & above 5 5.8 20 11.8
Single 10 11.8 50 29.4
Married 65 76.4 105 61.8
Marital status
Divorced 5 5.9 10 5.9
Widowed 5 5.9 5 2.9
Government employee 15 17.6 80 47.1
Private employee 10 11.8 45 26.5
Occupation
Merchant 30 35.3 10 5.9
Others 30 35.3 35 20.6
Total 85 100.0 170 100.0
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6.2. Clinical characteristics of participant

From a total of 85 diabetic mellitus case participant be alive with Type-I1 diabetic mellitus majority
of respondent 30/85 (35.3%) are above 10 years duration then followed 23/85 (27.1%) were as 6
to 10 years duration with diabetic mellitus disorder, and also 32/85 participant (37.6%) are
developed diabetic mellitus related complication from those 18/32 (56.2%) are developed
nephropathy and 10/32 (12.5%) respondent are retinopathy disease developed related with DM

complication, and all diabetic patient was taking metformin glycemic control drug (Table 2).

Table 2: - Frequency distribution of Diabetics related variables for participant with DM group at
Addis Ketema Woreda 3 health center, Addis Ababa, Ethiopia, June-December 2021 (n=85).

Variable Category Frequency Percent
Less than 1 year 17 20
1 -5 year 15 17.6
Duration of DM
6 — 10 year 23 27.1
Above 10 year 30 35.3
Yes 32 37.6
DM related complication
No 53 62.4
Nephropathy 18 56.2
Type of Complication Neuropathy 4 31.3
Retinopathy 10 12.5
Glycemic control drug Metformin 85 100

6.3. Status of glycemic control

The mean HbA1c of 8.9% (SD+2.1; median 9.0%) for female and 9.1% (SD=1.8; median 9.05%)
for male with diabetic mellitus participant. Based on HbAlc values the pattern of glycemic control
among diabetic patients was determined, and 24.7% (21/85; (12 female and 9 male)) patients had
good/Ideal glycemic control i.e. HbAlc 6.5 %, and, while majority of patients 75.3% (64/85; (35
& 29 were female & male participant respectively)) had poor glycemic control (HbAlc value was
more than 6.5%). The percentage of males with poor glycemic control (29/38, 76%) was higher
compared with percentage of females with poor glycemic control (35/85; 74%) (Fig 2).

20



Level of HbAlc (n=85)

Female respondent (n=47) Male respondent (n=38)

Key [ Lessthan6.5% |l Greater/equal than 6.5%

Figure 2:- Degree of glycemic control based on HbAlc value among patients with diabetes at
AKW-3 HC, Addis Ababa, Ethiopia, 2021 (n=85).

6.4. Comparison of selected hematological parameter of participant

A total of 255 (85 & 170) participant, patient group with DM & control group without DM or
health population respectively of both gender participated in this study. Calculate descriptive
statistical analysis the central tendency of data calculated mean, median & standard deviation of
the total participant categorized case and control group set a result. Additionally set a range (lower
and upper data) of all hematological parameters, and also all hematological parameters except
WBC, hgb, HCT, MCH, & MCHC are significantly mean difference between case and control
group of subject (p value less than 0.05) (Table 3).
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Table 3: - MeanzSD of hematological parameters between diabetics and non-diabetics groups at

AKW-3 HC, Addis Ababa, Ethiopia, 2021 (n=255).

Case group (n=85)

Control group (n=170)

Variables P-value
Mean+ SD Range Median N Mean+ SD Range Median

WBC (10%/pl) 85 6.87+2.1 3.29-14.8 6.81 170 7.01+1.9 2.2-8.34 6.9 0.453
Neutrophil (10%/ul) 85 59.2+10.8  35.5-88.6 58.1 170  58.2+13.3 29.4-89.3 60.5 0.001*
Lymphocyte (10%/ul) 85 33.3x104  11.7-53.9 34.2 170  30.8+11.7 4.8-61.9 29.1 0.001*
Mix (10%/pl) 85 7.9+2.1 3.5-14.8 7.8 170 11.1+4.2 3.2-29.2 104 0.001*
RBC (10%/pl) 85 5.2+1.6 1.24-6.4 5.1 170 4.8+0.6 3.0-8.08 4.8 0.012
Hemoglobin (g/dl) 85 142422  16.2-28.3 14.3 170 13.8+1.9 10.3-25.3 13.8 0.919
Hematocrit (%0) 85 42.3+8.9 18.8-62.7 434 170 41.3154 31.2-71.6 41.2 0.981
MCV (fl) 85 85.747.1 50.6-103 86.3 170  86.746.2 68.7-107.8 86.7 0.051
MCH (Pg) 85  28.7+45 157-545 284 170  29.142.7 19.4-38.3 29.3 0.109
MCHC (g/dl) 85 33.4+4.4  30.4-59.6 325 170  33.6£1.3 28.2-36.5 33.6 0.389
RDW-CV (%) 85 12.5+1.02 11.0-184 12.3 170 13.6x1.6 11.3-21.5 131 0.001*
Platelet (10%/pl) 85 23558 113-408 239 170 294+79 105-625 279 0.001*
Plateletcrits (%) 85 0.18+0.4  0.08-0.31 0.19 170  0.3+0.07 0.13-0.50 0.28 0.001*
PDW-SD (fl) 85 11.545.6 7.6-40.5 105 170 11.4+2.3 7.2-23.4 11.0 0.001*
MPV (fl) 85 8.1+0.8 6.7-10.2 8.1 170 10.1+1.06 7.9-13.7 10.0 0.001*
P-LCR (%) 85 26.8+6.8 15.0-44.4 26.4 170 25.7+8.4 8.7-52.4 25.2 0.001*

Independent sample t-test compare mean difference of hematological parameters between case & control p<0.05
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6.5. Comparison of platelet parameters across a group

Variations in platelet parameters within two groups of participant are described in Table 3. The
mean+SD platelet counts value were 235+58x10°%/L and 294+79x109 /L, in patients with diabetic
and non-diabetics (control) groups, respectively. The platelet parameters except PDW-SD & P-
LCR were significantly different among the group of participant between participants with diabetic

mellitus (case) than non-diabetic participant (control) group (P=0.001).

Table 4: - Comparison of platelet parameters between diabetics and non-diabetics groups at AKW-
3 health center, Addis Ababa, Ethiopia, 2021 (n=255).

) Case group (n=85) Control group (n=170)
Variables p-value
Meanz SD Mean+ SD

Platelet (10%/pl) 235+58 294+79 0.001*
MPV (fl) 8.1+0.8 10.1+1.06 0.001*
Plateletcrits (%) 0.18+0.4 0.3+0.07 0.001*
PDW-SD (fl) 11.545.6 11.442.3 0.879
P-LCR (%) 26.8+6.8 25.7+8.4 0.276

Mean (Standard Deviation); One way-Anova for mean difference between diabetics and non-
diabetics groups; MPV-Mean Platelet Volume; PDW-Platelet Distribution Width; PLCR-platelet

large cell ratio. (P-value < 0.05).

6.6. Comparison of platelet parameters with HbAlc and FBS

In table 5 shows FBS & HbALc value increase between patients with diabetic mellitus (case) than
control group (P=0.001) (Table 5).

In comparison of platelet parameters with HbAlc with different cut-off value and FBS level of
case group. Most of parameters significantly different and correlated were case group participant
(P=0.001). HbAlc value less than 6.5% higher value PDW-SD parameter (F=167.7, p-value
0.001), and also HbA1c value greater than 6.5% higher value on PLT, MPV, and PCT parameter
with statically significantly p-value less than 0.05 (Table 6).
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Table 5: - Comparison of Fasting blood sugar and HbAlc between diabetics and non-diabetics
groups at AKW-3 health center, Addis Ababa, Ethiopia,2021 (n=255).

Case group (n=85) | Control group (n=170) p-value
Variables
Mean+ SD Mean+ SD
FBS (mg/dl) 191.7+72.2 90.8+14.8 0.001*
HbAlc (%) 8.98+1.9 4.33+0.76 0.001*

Mean (Standard Deviation); One way-Anova for mean difference between diabetics and non-
diabetics groups; FBS-Fasting Blood Sugar; HbAlc-Hemogloblin A1C. (P-value <0.05)

Table 6: - Comparison of platelet parameters between HbAlc and FBS value at AKW-3 HC,
Addis Ababa, Ethiopia, 2021 (n=85).

Case group (n=85)
HbA1c result Fasting blood sugar result
Variables
Value < 6.5% Value > 6.5%
Mean(SD) F P-value
Mean(SD) F P-value | Mean(SD) F P-value
Platelet (10%/ul) 232(53) 1.114 | 0.453 236(60) 2.098 | 0.027 235(58) 0.863 | 0.666
MPV (fl) 7.9(0.6) 0.808 | 0.643 8.2(0.9) 2.238 | 0.008 8.1(0.8) 0.760 | 0.756
Plateletcrits (%) | 0.18(0.04) | 1.838 | 0.197 0.19(0.05) | 2.386 | 0.012 0.18(0.4) | 1.064 | 0.504
PDW-SD (f1) 12.6(8.8) | 167.7 | 0.001* | 11.07(4.08) | 0.379 | 0.995 11.5(5.6) | 6.892 | 0.002
P-LCR (%) 25.2(5.2) | 0.808 | 0.643 27.4(7.1) | 0.873 | 0.654 26.8(6.8) | 0.727 | 0.785

Mean (Standard Deviation); One way-Anova for mean difference platelet indices and HbAlc & FBS groups, (P-value is<0.05).
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6.7. Comparison of platelet parameters with and without Type-I1 diabetic

mellitus complication
Most of the diabetic patients (53/85) without diabetic complication or there is no related diabetic
disease complication, whereas the remaining diabetic patients (32/85) with diabetic complication,
out of 32 patient were as Nephropathy #18, Neuropathy #4 and Retinopathy #10 patient. And also
there is no relationship between platelet indices with diabetic complication p value greater than
0.05. These means platelet indices is not using as clinical parameters for predicting value to

developing or developed diabetic related complication (Table 7).

Table 7: - Comparison of platelet parameters with diabetics with and without complication at

AKW-3 HC, Addis Ababa, Ethiopia, 2021 (n=85).

DM with DM without
Variables complications (n=32) | complications (n=53) P value
Mean+ SD Meanz SD
Platelet (10%/ul) 231461 238+56 0.683
MPV (f1) 8.1+0.8 8.1+0.8 0.391
Plateletcrits (%) 0.18+0.04 0.19+0.04 0.134
PDW-SD (fI) 10.845.3 11.845.8 0.452
P-LCR (%) 25.9+6.3 27.3+7.0 0.317
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7. Discussion

The aimed of these study was assessment of platelet parameters among Diabetic Mellitus Type 11
patient at Addis Ketema Woreda 3 health center, Addis Ababa, Ethiopia. In our study, we
compared platelet parameters between 85 diabetic subjects and 170 non-diabetic control subject
involved in this study. There is significant difference in the platelet parameters like platelet count
were 235+58 & 294+79x10%/ul, MPV were 8.1+0.8 & 10.1+1.06fl, and Plateletcrits were 0.18+0.4
& 0.3+£0.07% between diabetics and non-diabetics groups and the two group values were
comparable but most of platelet parameters are decrease in the diabetics than non-diabetic control
group was statistically significant (p value <0.05).

In this study the mean platelet volume value were 8.1+0.8fl and 10.1+1.06fl and PDW were
11.5+5.6 & 11.4+2.3% on a patients with diabetic and non-diabetics (control) groups respectively.
The MPV decreased compare between participants with diabetic mellitus (case) than non-diabetic
participant (control) group, while increased P-LCR with group of patients with diabetic mellitus
(case), but on PDW value of both group of participant there is no difference. These finding
consistent with study conducted in Turkey by illhan et al, platelet parameters was lower among
type 11 DM patients than the control group [31]. These finding contrast with the study conducted
in India by Shilpi K et al was reported diabetics, MPV, PDW and P-LCR were significantly higher
in diabetics compared to non-diabetics [26]. In the present study contrast with other study because
of glycemic control drug effect (metformin) demonstrates capable of antiplatelet agents that are
highly effective at inhibiting platelet activation by decreasing the release of free mtDNA [32], and
also study participant and study design maybe influence on a subject different platelet parameter
value because the participant test often varies from day to day and from person to person.

In our study, the MPV in the cases was 8.1(+0.8)fl, while in the controls it was 10.1(x£1.06)fl which
was statistically significant. These result consistent with study conducted in India by Joshi A et al
in 2018, the mean value of MPV in the cases was 7.27(x2.42) fl, while in the controls it was
10.03(x1.16) fL which was statistically significant. MPV values were lower in cases than controls
[20], and also the study conducted in Turkey by Dolasik et al. MPV was lower among type || DM
patients than the control group after starting metformin treatment [31]. Different result reported
in platelet parameters between with & without Type-2 diabetic mellitus by Hekimsoy Z et al the
result shows significantly higher MPV in diabetic patients than in the non-diabetic controls [25].

In the present study difference with other study because a pharmacological effect of metformin are
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highly effective at preventing platelet activation by reducing the release of free mtDNA, which
encourages platelet activation in a DC-SIGN-dependent routine [32], and also study participant
was not hospital admitted related with diabetic complication and study design maybe influence on

a subject different platelet parameter value.

In these study PLT & PCT was showed strong association with poor glycemic control HbAlc
value greater than 6.5. These finding consistent with study conducted by Wu M et al. the result
show the platelet, MPV, and P-LCR levels were significantly higher on HbA1c subgroup (> 6.5%)
than lower subgroup (< 6.5%) (p< 0.01) [28]. and different result reported in Turkey by illhan et
al, there is no correlation between MPV and HbAlc values [31]. A possible reason positive
correlation in platelet parameters on people with type 2 diabetes particularly those with poor
glycemic control was increased platelet reactivity. Hyperglycemia contributes to greater platelet
reactivity through direct effects and by promoting glycation of platelet proteins.
Hypertriglyceridemia increases platelet reactivity [34].

The finding of this study showed there is no relationship between platelet indices with diabetic
complication. These means platelet indices not for predicting value to developing or developed
diabetic related complication. These result contrast with study conducted by Sonali J. et al, shows
the platelet indices, especially PDW and MPV are different between diabetics and controls as well
as between diabetics with and without micro-vascular complications. [27], the study was
conducted by Hekimsoy Z et al the result shows significantly higher MPV in diabetic patients than
in the non-diabetic controls. This suggests that platelets may play a role in the micro- and macro-
vascular complications of diabetic patients [25], the study conducted in India by Shilpi K et al was
reported diabetics, MPV, PDW and P-LCR were higher in those with complications as compared
to those without complications, which was not statistically significant [26]. In this result compare
with other study report different because thrombosis and its complications are the leading cause of
death in patients with diabetes. However, whether metformin can effectively prevent both venous
and arterial thrombosis with no significant prolonged bleeding time by inhibiting platelet
activation and extracellular mitochondrial DNA (mtDNA) release [32]. Some glucose-lowering
agents have also demonstrated antithrombotic effects in observational studies. The potential
benefit on platelets may be related to the normalization of glycemic control, but other additional

direct antithrombotic and anti-inflammatory mechanisms may be involved [33].
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8. Strength and Limitation of the study
8.1. Strength

» Data and sample collection was strictly adhere on SOPs.
» Analyses of laboratory tests were done with full-automated instruments.

8.2. Limitation

» Use a little number and old reference use.

» The sample size was small making it difficult to generalize the findings.

» This study was limited by cross-sectional study, which could not provide a well- established
association between glycemic control and its potential predictors.

» It was done only among type 2 diabetes patients who were on follow up at outpatient clinic

which may not be representative of the overall type 2 diabetes population.
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9. Conclusion & Recommendation

9.1. Conclusion

Most of diabetic subjects are poor glycemic control. In this study significantly differences between
platelet parameters (PLT, MPV, & plateletcrits) was decrease on diabetic’s subject compared to
non-diabetics (control) subjects. Also, hemoglobin A1C, and fasting blood sugar level with platelet
parameters increase in the diabetic’s subject was statistically significant. Finally, based on our
finding the platelet parameters (PLT, MPV, & PCT) value have no difference between a participant
with diabetic related complications and without complication.

9.2. Recommendation

> Platelet parameters are easily obtained together with the CBC report; thus, clinicians
should evaluate platelet parameters (PLT, MPV, & PCT) when assessing progress of
glycemic control.

» Further research including more study participants would further help us to assess the
complication of diabetic mellitus or not diabetic related complication can be predicted in
the admitted patient of diabetics in a similar way with outpatient with longitudinal study

design.
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Annex

Annex | - Participant information sheet (English Version)
Principal Investigator: Hana Abebe (BSc, MSc candidate) AAU, CHS

Introduction: You are being asked to take part in research study on assessment of platelet indices

in type 2 Diabetes mellitus.

The study has been approved by Addis Ababa University Medical Laboratory Science department
research ethics committee.

Purpose: The purpose of this study is to evaluate platelet indices in type 2 diabetes mellitus in

comparison with control group

Procedures to be carried on: you are invited to participate in the study after giving your consent

by giving blood samples if CBC and FBS is not ordered by your doctor.

Risks associated with the study: There is no risk & serious invasive procedure at the beginning

as well as at the end of the study, there is no additional time required from you to stay during study.

Benefits of the study: There is not any financial benefit to you. But the result of the study will be
used for your clinical care as well as plays a role if platelet parameters could use for diagnosis and
prediction of DM and will play a role in minimizing mortality and morbidity rate. There is no

compensation for using your blood sample.

Confidentiality of your information: The results of the laboratory findings will be kept
confidential and could only be accessed by the researcher and the responsible physician. There
will be no personal information to be attached to your data.

Termination of the study: We will respect your decision if you later change your mind. Your
withdrawal of consent will not affect your right to receive medication. Also, you have the right to
have question about the study. I will be glad to answer your questions about this study at any time.

You may contact me at e-mail address hannaab8@gmail.com, mobile +251991847387
[+251924778646

Department of Medical Laboratory Science research ethics office +251 11 275 5170
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Annex Il - Participants information sheet (Amharic version)
AA TGk ATFAFLPT aolE 2707 ATICT P

(°%- UG ANN (P7I0FCA 416 hebs TaPsE)

ACAP (LU PI°CI°C 7¢- AoPdte: €25 €12 hA%h ANQ RLOCHT NAhIPS 4270 hAE PANC-F4 ALTN
FIUCTE (LF 0IPCIPC 226 A71-900C 099E .9 01T (LWP? P9k P9LTT @ @t ATI0P BmPTIA::

P1a-t hAT]

NL9° AT PTULTT T TATAT P9L0N PLI° MPATTFT NAAC F9191.9T AL PATFD7 ADT ATIDP L.LATA
WP, PTIADT ATIDP 10 (HY PTG £7¢- AaPA+& . PLT NP 13-4 TLA. ATC PLI° Gav-G RAMr::

OHY 5T (A+EP NTLAM<T PLI° Gav-G avf- PLI° J°Cave. (PTATAT)S PAMC a°m? @ HP T ATIDP
080 LOAMP I

h s OC TLLH eo9.a0M 9+
TGk (CH AL P91.0avM@. T-8F 2\ P ATSE P99.0MéT Ten94 Lt hLFCIPx
h ek eI PPI°

go9° ARTT CTTHA TPI® 0LTLD-9° NTGE N9LTTD. At ATIDOP hG +MPTL AP LSMPTIN AATIO-
NaC varge e ao)@- o AavPill L4860 ::

NCOP PI°STTAL av2F WG TLATEPrE

NAM-t £I° AL, £99.8.L1@- IPCavL MMyt av+( (a0 TLATEPrE A2LTMOP P AG ATGE GATT 1F pPpge
AL WILTLMA ALIVITAL ADSAU-::(HY TGT AL CAPTT TLE NTTTE DI (% A.nBEST PPANT ALTT
ANz NTSE AL PATPATEIC (P NaPUA PTIRLT av-v av(IF AAPF::

NG D9 A% 0TG- AL PAPHT TEE AaparAn LOHE TR (9. PAD- AL APTTT LTAN::
P0gA hAh:- +251991847387/+251924778646
A .84 - hannaab8@gmail.com

PUhI°G ANG-FS FIPUCT A PIPCICC A1-9°90C (LE ddh &1C +251 11 275 5170

34



Annex Il - Informed consent form (English version)

By signing below, you are agreeing that: (1) you have read and understood the participant
information sheet, (2) questions about your participation in this study have been answered
satisfactory, (3) you are taking part in this research study voluntarily (without any coercion).

Name of person obtaining consent Signature of person obtaining consent & date
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Annex IV Informed consent form (A?1C% $%)
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Annex V — Check list

Patient Background data check list

Fill only by Health professional

No Question Response
1| sex Male (] Female (]
20 |Age years

3 Duration of Diabetic

4 Fating blood sugar result | mg/dl

5 What type of glycemic control was taking? ) )
............... (Without metformin exclude)

Ketoacidosis
Retinopathy
Neuropathy
5 DM related complication Angiopathy
Nephropathy

Infection

N o g b~ w Dd e

Other specific ...............

6 HbA1C level

Result of peripheral morphology (Selected

blood sample)
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Annex VI - Standard Operating Procedures
SOP for Blood collection

Equipment’s

21 gauge needle for each participant with closed vacutainer system
Blood collection tubes for each participant

Tourniquet

Disposable gloves

Alcohol wipes

Cotton balls/swabs

Bandages

Pillow/pad for raising arm to comfortable elevation

Safety box’s

YV V.V V V V V V VYV VY

Pen/pencil

Procedure for drawing blood

Step 1 — Assemble equipment

Step 2 — Identify and prepare the patient

Step 3 — Select the site

Step 4 — Perform hand hygiene and put on gloves
Step 5 — Disinfect the entry site

Step 6 — Take blood

Step 7 — Fill the laboratory sample tubes

Step 8 — Draw samples in the correct order

Step 9 — Clean contaminated surfaces
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SOP for Mindray BC3000 plus and reagents (CBC)

Specimen requirements
> About 3-4 ml of venous blood collected into EDTA tubes.
Procedure

1. Turn ON the power switch on the right side of the unit. Self-check, auto rinse, and
background check will be automatically performed, and the "Ready" (ready for analysis)
will appear.

2. When auto rinse and background check are normally completed, "Ready" is displayed.

3. Perform quality control analysis on 3 levels of control blood material (low, normal and
high) to verify that the instrument is performing within the specified ranges of the quality
control material.

4. If the result of quality control in acceptable range run the blood samples.

5. Press [SAMPLE No.] key in the Ready status.

6. Entering patient 1D, sample ID, Patient name, etc

7. Press [ENTER] key, this will fix the sample No. and the status becomes ready for analysis.

8. Muix the sample sufficiently before analysis.

9. Set the tube to the sample probe, and in that condition, press the start switch.

10. When the LCD screen displays "Analyzing," remove the tube.
11. After that, the unit executes automatic analysis and displays the result on the LCD screen.
12. Analysis result can be printed out on the built-in printer

Reagents
Diluent: is ready to use for impedance and photoelectrical analysis of whole blood, its ingredients

are: sodium chloride, boric acid, sodium tetra borate, EDTA-2K.

Lyze: is ready to use lysing reagent to analyze the leucocytes by lysing the RBC and left the WBC
Free and easy to count; whole blood sample by resistance measurement and photometric

measurement, and its ingredients are: non-ionic surfactant, organic quaternary ammonium salt

Rinse: is a strong alkaline detergent to remove lysing reagents, cellular residuals and blood

proteins remaining in the hydraulics of Mindray analyzer. Ingredients: sodium hypochlorite.
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SOP for Blood Smear by Wright Staining

Specimen requirements

About 3-4 ml of venous blood collected into EDTA tubes.

Procedure

1. Place a drop of blood, about 2mm in diameter approximately inch from the frosted area of
the slide.

2. Place the slide on a flat surface, and hold the narrow side of the non-frosted edge between
your left thumb and forefinger.

3. With your right hand, place the smooth clean edge of a second (spreader) slide on the
specimen slide, just in front of the blood drop.

4. Hold the spreader slide at a 30 angle, and draw it back against the drop of blood.

5. Allow the blood to spread almost to the edges of the slide.

6. Push the spread forward with one light, smooth, and fluid motion. A thin film of blood in
the shape of a bullet with a feathered edge will remain on the slide.

7. Label the frosted edge with participant code # and date.

8. Allow the blood film to air-dry completely before staining.

9. Place the air dried smear film side up on the staining rack

10. Cover the smear with Wright stain and leave for 5 minutes

11. Dilute with buffer for 5 minutes.

12. Wash the smear with tap water

13. Air dry the smear

14. Count the platelets under 100x objective

Quiality control

1.

Prepare one differential slide daily using a patient sample with a normal MCV, MCH,
MCHC and total white count. Stain the slide as indicated in procedure section. Review the
slide for Color, Precipitation and Contamination.

If the color does not meet the specifications, identified in the precipitation and/or
contamination are present, the quality is determined to be unsatisfactory. Replace the stain
solution.
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SOP for Finecare™ HbA1c Rapid Quantitative Test

Analyzer name - Finecare™

Specimen - Whole blood is only applicable for this test kit. Blood collected into EDTA tubes.

Principle — The Finecare™ HbAlc Rapid Quantitative Test is based on fluorescence
immunoassay technology. The Finecare™ HbAlc Rapid Quantitative Test uses a sandwich
immunodetection method to measure percentage of HbAlc in human blood. After mixing with
sample and buffer, sample mixture is added to the sample well of the Test Cartridge, the
fluorescence-labeled detector HbAlc antibody binds to HbAlc in blood specimen. As the sample
mixture migrates on the nitrocellulose matrix of test strip by capillary action, the complexes of
detector antibody and HbA1c are captured to HbAlc antibody that has been immobilized on test
strip. The fluorescence-labeled detector Hb antibody binds to Hb in blood specimen; the
complexes are captured to Hb antibody that has been immobilized on test strip. Signal intensity of
fluorescence is proportional to concentrations of HbAlc and Hb in blood specimen. The ratio

between inflorescent signals of HbAlc and Hb is the ratio between HbAlc and Hb.

MATERIALS

> Test Cartridge
» Detector buffer

> Finecare™ FIA Meter

> Transfer Pipette Set (10uL, 100uL size)
> Specimen Collection Containers

> Sterile syringe

> Alcohol Pads

> Timer
STORAGE AND STABILITY

1. Store the detector buffer at 4~30°C. The buffer is stable up to 24 months.
2. Store Finecare™ HbA 1¢ Rapid Quantitative Test Cartridge at 4~30°C, shelf life is up to 24

months.

3. Test Cartridge should be used within 1 hour after opening the pack.
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Procedure

Refer to Finecare™ FIA Meter Operation Manual for the complete instructions on use of the Test.

The test should be in room temperature.

Stepl:

Step2:

Step3:

Step4:

Step5:

Preparation

Check/insert ID Chip into the instrument.

Sampling

Draw 10 pL of whole blood with a transfer pipette and add it to the buffer tube.
Mixing

Mix well the specimen with buffer for Lminute by tapping or inverting the tube.
Loading

Take 75 pL of sample mixture and load it onto the sample well of the Test Cartridge.

Testing

1. Finecare™ FIA meter:

Standard test: Insert the Test Cartridge onto the Test Cartridge Holder and click “Test”.
5 minutes later, the result will show in the display and print out when click “Print”.

Quick test: Put the Test Cartridge on the operation platform. 5 minutes later, insert the
Test Cartridge onto the Test Cartridge Holder and click “Test”. The result will show in the

display and print out when click “Print”.

2. Finecare™ multi-channel FIA meter:

Insert the Test Cartridge onto the Test Cartridge Holder. 5 minutes later, the result will

show in the display and print out when click “Print”.

Quiality control

>

Each Finecare™ HbA 1c¢ Rapid Quantitative Test Cartridge contains internal control that
satisfies routing quality control requirements.

This internal control is performed each time a patient sample is tested. This control
indicates that the Test Cartridge was inserted and read properly by Finecare™ FIA Meter.
An invalid result from the internal control causes an error message on Finecare™ FIA

Meter indicating that the test should be repeated.
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Annex VII - Checklist

Result reporting form

Diabetic )
Code o Duration of PLT P-
Age | Sex | complications Drug MPV | PCT | PDW FBS | HbA1C
N° ) DM count LCR
if any
Peripheral morphology result
Code N°

Remark: - CBC result (High or Low) circle it the result
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Annex VIII - Dummy table

Variables

Diabetic group
(n=)

Control group

(n=)

F-test

P value

Male

Female

PLT count

PDW

MPV

PCT

P-LCR

FBS

HbA1C

Parameters

Complications present

Complications absent

P-value

PLT count

PDW-SD

PCT

MPV

P-LCR
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