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ABSTRACT... Objective: To study the pattern of hematological parameters in Type 2 diabetic patients. Study Design:
Observational Cross Sectional. Setting: Creek General Hospital, Karachi. Period: June to December 2021. Material &
Methods: Two hundred and five diabetic patients were selected by convenient sampling technique. Inclusion Criteria was
individuals more than 30 years old, diagnosed with Type 2 DM greater than 3 months. Exclusion Criteria was patients with
other chronic diseases including renal, cardiac, respiratory, hepatic or autoimmune disease, with Type 1 DM or less than 30
years old or diagnosed less than 3 months ago. Complete blood count parameters were recorded and analyzed. Results:
Mean hemoglobin value was 11.5gm/dl. Hemoglobin was decreased in 121(59%). Out of 65 males the hemoglobin was
decreased in 38(58.5%) and in 140 females decreased in 83(59.3%). (p=0.339). The TLC was increased in 50(24.4%), normal
in 148(72.2%) and decreased in 7(3.4%). Among 65 males 11(16.9%), had increased TLC and in females in 39(27.9%).
(p=.213). The platelet count is increased in 15(7.4%), normal in 173(84.8%) and decreased in 16(7.8%). In males the platelet
count was increased in 2(3%), and in females in 13(9.4) (p=.180). Decreased hemoglobin and increased white cell count
was highest in middle aged group. Microcytic anemia was common. There was a significant decrease in hemoglobin, an
increase in white blood cell and platelet count in those on oral hypoglycemic in contrast to those on insulin or mixed therapy.
Conclusion: Adult diabetics have a higher probability of having decreased hemoglobin and increased leucocyte count.
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INTRODUCTION

Diabetes Mellitus is still a continuing challenge
for clinicians and the global community despite
its worldwide awareness. It is a disorder that
has far reaching consequences for the quality
of life of the patient. Lack of proper glycemic
control and associated metabolic abnormalities
can lead to complications that may vary from
renal, neurological, and other microvascular
and macrovascular complications.! The current
prevalence of type 2 diabetes mellitus in Pakistan
is 11.77%. In males the prevalence is 11.20% and
in females 9.19%.2 World Health Organization
had predicted a rise in the prevalence of diabetes
mellitus to 592 million people worldwide by the
year 2035.3

Research has shown that diabetes affects
hematological parameters such as red blood cells

(RBCs), white blood cells (WBCs) and platelets
(PLT), etc.* Microvascular and macrovascular
diabetic complications have been associated with
increased platelet activity and changes in platelet
morphology.>¢ Multiple microvascular syndromes
have been proven to be associated with Type 2
diabetes due to the markedly increased blood
viscosity. Former studies demonstrated that poor
glycemic control leads to hematological and
biochemical changes increasing the generation
of oxygen-derived free radicals causing vascular
inflammation.”

The lack of awareness, education and a
proper approach to the healthcare system
in the community in Pakistan leads to a late
diagnosis of diabetes and hence development of
complications at an earlier stage. This leads to
an increase in morbidity and mortality being a
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financial and economic liability. Multiple studies
have shown conflicting results regarding the
relationship between glycemic control in Type 2
Diabetes Mellitus patients and their hematological
parameters. The establishment of a connection
between hyperglycemia and changes in
hematological parameters can prove to be a sign
of the need for greater glycemic control that can
further help prevent complications associated
with diabetes mellitus. This study aims to analyze
the changes in hematological parameters in
diabetes mellitus within a lower socioeconomic
community.

Rationale; To establish a correlation, if any,
between the hematological parameters in type 2
diabeticsandtheirsignificance. Expected changes
in hematological markers are a significant aspect
of managing this systemic disease for a clinician.

MATERIAL & METHODS

A cross sectional study was conducted on 200
diabetic patients presenting at Creek General
Hospital, Karachi between June to December
2021, selected by random convenient sampling
technique. Ethical approval was taken by IRB
committee (ref # UMDC/Ethics/2021/22/12/299).
Inclusion Criteria is Individuals more than 30 years
old and diagnosed with Type 2 DM greater than
3 months. Exclusion Criteria is Patients with other
chronic diagnosed diseases including renal,
cardiac, respiratory, hepatic, and autoimmune
disease, with Type 1 DM or less than 30 years old
and patients diagnosed with Type 2 DM less than
3 months ago.

The glycemic Control Criteria was that if the
HbA1c is less than 7.5% it is a good glycemic
control while HbA1c > 7.5% indicated poor
glycemic control (uncontrolled T2DM). If HbA1c
was not available, controlled T2DM was RBS
< 180mg/dl or FBS 70-120mg/dl in last two
weeks and vice versa for poor control. The
questionnaire’s first part includes demographical
data, duration of diabetes, medications(only
those on Metformin, Sulphonylurea or
conventional insulin wer included), presence
of other comorbid (like hypertension, coronary
artery disease, cerebrovascular disease, chronic

liver disease, and chronic kidney disease),
smoking status and glycemic control status. The
second part was a record of the hematological
or Complete blood counts (CBC) parameters;
RBC parameters included Hb (hemoglobin),
MCV (mean corpuscular volume), MCH (mean
corpuscular hemoglobin), Hct (hematocrit) and
RBC (red blood cell) Count. WBC parameters
included TLC (total leukocyte count), Neutrophil,
Lymphocyte, Eosinophil, Basophil and Monocyte
differential. Platelet count was noted. Tests that
assessed the functionality of these platelets was
beyond the scope of this study.

Laboratory Sample Collection and Evaluations:

Four milligram of blood samples for CBC

were collected in specialized tubes containing

ethylene di-amino tetra acetic acid (EDTA) and

calculated by an automatic counting machine

at the Laboratory and Diagnostics Centre of

Creek General Hospital. The data was analyzed

using Statistical Package for Social Sciences

IBM version 22. The normal reference ranges

considered for this research are as mentioned

below:?

1. Range of hemoglobin: Males: 13.1-17 g/dI,
Females: 12.1-15 g/dl

2. Anemia Reference Range: Males: Hb <13¢g/
dl, Females: Hb <12g/dI

3. MCV range: 80-95 fL

4. MCH range: 27-31 pg

5. Hematocrit: Adult males: 42%-54%, Adult

women: 38%-46%

RBC count: 4.52-5.90 x10'2/L in adult male,

4.10-5.10 x10'2/L in adult female

Total leukocytes: 4.00-11.0 x 10[J/L

WBC differential ranges:

Neutrophils - 2500-8000 per mm3 (55-70%)

Lymphocytes - 1000-4000 per mm3 (20-40%)

Monocytes - 100-700 per mm3 (2-8%)

Eosinophil - 50-500 per mm3 (1-4%)

Basophils - 25-100 per mm3 (0.5-1%)

Platelet count: 150,000 - 400,000 per mm?

o

_(Oooooo_m_\l

RESULTS

Among the 205 patients 65 (31.7%) were male
while 140 (68.3%) were female. According to the
3 age groups, 18 (8.8%) patients were between
18 and 39 years, 124 (60.5%) being between 40
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and 59 years old and 63 (30.7%) above 60 years.

Means

Mean hemoglobin value was 11.5gm/dl (= 2.12,
Range 12.2)

Mean MCV value was 79.9 fl (= 8.8, Range 54)
Mean MCH value was found to be 26.49 (+3.7,
Range 22)

Mean hematocrit was 34.4 (6.4, Range 43)
Mean RBC count was 4.5 (£ 2.7, Range 40.7)
Mean TLC count was 13,489

Mean platelet count was 281000

Among the 205 adults, increased hemoglobin
was found in 1(0.5%), normal in 83(40.5%) and
decreased in 121(59%). Out of 65 males the
hemoglobin was increased in 1(1.5%), normal in
26(40%) and decreased in 38(58.5%). Among the
140 females there was only normal hemoglobin
in 57(40.7%) and decreased in 83(59.3%).
(p=0.339). The TLC was increased in 50(24.4%),
normal in 148(72.2%) and decreased in 7(3.4%)
from the 205 subjects. In the 65 males 11(16.9%),
51(78.5%), 3(4.6%) is the count of TLC increased,
normal and decreased respectively. In females the
TLCisincreased, normal, decreased in 39(27.9%),
97(69.3, 4(2.9%), respectively (p=.213).

Among the 205 patients, the platelet count is
increased in 16(8%), normal in 173(84.8%) and
decreased in 16(7.8%). In 65 males the platelet
count was increased in 2(3%), normal in 56 (86.2
%) and decreased in 7(10.8%). In 140 females the

platelet count was increased in 14(10%), normal
in 117(84%) and decreased in 9(6.5%). (p=.180)
The hematological parameters in age groups are
mentioned in Table-I.

Anemia was found in 121(59%) patients.
According to MCV, the type of anemia was
microcytic in 66(54.5%), normocytic in 53(43.8%)
and macrocytic in 2(1.7%). Among the total 38
anemic males the MCV value was increased
in 2(5.3%), normal in 19(50%) and decreased
in 17(44.7%). Out of the 83 females who were
anemic, 34(41%) was normocytic and 49(59%)
was microcytic. (P=.054).The MCH value among
the 121 anemic was increased in 5(4%), normal in
45(37.2%) and decreased in 71(58.7%). (p=.139).
The hematological parameters based on diabetic
duration are shown in Table-Il. The hematological
parameters in relation to medication are displayed
in Table-lll. The CBC in control and uncontrolled
groups are shown in Figure-1 and 2 respectively.

Percentages shown in brackets are the frequency
of hematological parameter in that age group
from the total hematological parameter.

Percentages shown in brackets are the frequency
of hematological parameter in that duration group
from the total hematological parameter.

Percentages shown in brackets are the frequency
of hematological parameter in that medication
group from the total hematological parameter.

Young
Parameter (18-39 years)
n=18
Hemoglobin increased 0 (0%)
Hemoglobin o
p=.830 Hb normal 9(10.8%)
Hb decreased 9(7.4%)
Increased 5(10%)
TLC o
p=571 Normal 13(8.8%)
Decreased 0(0%)
Increased 1(6.7%)
Platelets 0
p=.279 Normal 17(9.8%)
Decreased 0(0%)

Table-I.

Hematological parameters in age groups

Middle-aged Elderly
(40-59 years) (>60 years) Total
n= 124 n=63
1(100%) 0(0%) 1(100%)
50(60.2%) 24(28.9%) 83(100%)
73(60.3%) 39(32.2%) 121(100%)
27(54%) 18(36%) 50(100%)
91(61.5%) 44(29.7%) 148(100%)
6(85.7%) 1(14.3%) 7(100%)
8(53.3%) 6(40%) 15(100%)
108 (62.4%) 48 (27.7%) 173(100%)
8 (50%) 8 (50%) 16(100%)
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<1 year 1-5years 6-10 years >20 years Total
years
. Hemoglobin increased 1(100%) 0(0%) 0(0%) 0(0%) 0(0%) 1(100%)
He_mg%c’b'” Hb normal 9(10.8%) 45(542%) 14 (169%) 10(12%)  5(6%)  83(100%)
(p=.079) Hb decreased 16 (13.2%) 43 (35.5%) 29 (24%) 22 (18.2%) 11 (9.1%)  121(100%)
Increased 1 (50%) 1 (50%) 0(0%) 0(0%) 0(0%) 2(100%)
'(\gi\_lg 19  Nomal 6(11.3%) 19 (35.8%) 15(23.8%) 9(17%)  4(75%)  53(100%)
Decreased 9(13.8%) 23 (34.8%) 14 (21.2%) 13(19.7%) 7 (10.6%) 66(100%)
Increased 7 (14%) 20 (40%) 9 (18%) 11 (22%) 3 (6%) 50(100%)
I;-SJSS) Normal 19 (12.8%) 61 (41.2%) 34 (23%) 21 (14.2%) 13(8.8%)  148(100%)
Decreased 0(0%) 7 (100%) 0(0%) 0(0%) 0(0%) 7(100%)
Increased 3 (20%) 6 (40%) 2 (13.3%) 3 (20%) 1 (6.7%) 15(100%)
'(D'a_teéit:) Normal 22 (12.7%) 75 (43.4%) 36 (20.8%) 28 (16.2%) 12 (6.9%) 173(100%)
P=: Decreased 1 (6.2%) 7 (43.8%) 5 (31.2%) 1 (6.2%) 2 (12.5%) 16(100%)
Table-ll. Hematological parameters based on diabetic duration
Oral Oral and . No
Hypoglycemic Insulin L7 Medication et
. Hemoglobin increased 1(100%) 0(0%) 0(0%) 0(0%) 1 (100%)
HE“;‘;?'Ob'” Hb normal 68 (81.9%) 9 (10.8%) 6 (7.2%) 0(0%) 83 (100%)
P=: Hb decreased 80 (66.1%) 15 (12.4%) 24 (19.8%) 1 (0.8%) 121 (100%)
Increased 33 (66%) 8 (16%) 9 (18%) 0(0%) 50 (100%)
glfsgs Normal 110 (74.3%) 16 (10.8%) 20 (13.5%) 1 (0.7%) 147 (100%)
Decreased 6 (85.7%) 0(0%) 1 (14.3%) 0(0%) 7 (100%)
Increased 13 (86.7%) 2 (13.3%) 0(0%) 0(0%) 15 (100%)
P'ftg'fsts Normal 124 (71.7%) 22 (127%) 25 (14.5%) 1(06%) 172 (100%)
p= Decreased 12 (75%) 0(0%) 4 (25%) 0(0%) 16 (100%)
Table-lll. Hematological parameters in relation to medication
Hematological parameters in controlled diabetes(.559) Hematological parameters in uncontrolled diabetes(.559)
7
Platelet Platelet 104
Decreased Decreased
TLC B Normal TLC 29 92 B Normal
M Increased M Increased
hemoglobin hemoglobin . 5 0
0 10 20 30 40 50 60 70 80 0 20 40 60 80 100 120

Figure-1 and 2. Hematological markers in controlled and uncontrolled diabetes.

DISCUSSION

In the recent decade, there has been renewed
curiosity in hematological parameters as a
prognosticator of endothelial dysfunction
and inflammation. Our study reflected that
anemia prevails in a diabetic patient. The mean
hemoglobin and mean RBC count was suboptimal
in our study which ascertains Farooqi’s findings.®

Arkew'® confirmed a higher tendency to low
mean hemoglobin, a higher white blood cell and
increased platelet count in diabetics similar to our
results.

A decrease in hemoglobin, an index of anemia,
was higher than predicted in our results inspite of
excluding obvious co morbids or complications.
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Sharif'' reported a higher incidence in Pakistan.
Arkew'® and an Ethiopian study'? quoted a lesser
incidence compared to our region. Sharif’s study
showed the anemic count was higher in females
compared to males' while a pilot study drove
by Panda'® showed anemia to be more common
in males (66.7%) compared to female (57%)
diabetic population. We saw an equal ratio in both
genders nullifying the old general fact that females
are more anemic attributed to physiological
phenomenon. The diabetic males are equally
prone to a decrease in hemoglobin and have to be
evaluated effectively. A Nigerian study' reported
a higher incidence of anemia in older group while
we found the middle group to be more affected.
Nutritional deficiency of vitamins especially
iron is the most common cause of anemia with
diabetes but chronic inflammation also reduces
hemoglobin synthesis, red blood cell production,
or red blood cell survival. Inflammatory cytokines
leads to sequestration of iron and its ineffective
utilization causing anemia of chronic disease and
hence the high incidence of microcytic anemia in
ours and Shaheen’s study.'

Diabetes with its inflammatory progression
causes higher percentage of white blood cell
numerals despite excluding any obvious source
of infection. Biadgo'® saw an increase in leucocyte
count in diabetics compared with control. An
elevated leukocyte count is a predictor of chronic
inflammatory process and can be used to predict
advancement of micro and macro vascular
complications in diabetics."”” A Korean study
conducted a ten year prospective study and
observed that a higher leucocyte count predicted
a higher risk of diabetes.®

The role of platelets in the integrity of homeostasis
and vascular wellbeing is established. Platelet
hyperactivity can cause vascular complications in
chronic metabolic disorders such as accelerated
atherosclerosis and arterial thrombosis in
diabetics.”® Biadgo'® and Arkew' found an
increase in platelet countin diabetics as compared
to non-diabetics while Asrat?® found a decrease in
platelet count in diabetics.

The glycemic control plays a vital role in

the variation in the pattern of hematological
parameters in diabetics. Sharif '' found a higher
incidence and risk of anemia in poorly controlled
diabetes. A Nigerian study by Adejumo BI'#, a
Kuwaiti study by Aldallal®® and a case control
study by Antwi-Bafour?? found that the odds of
developing anemia were higher in patients with
poorly controlled diabetes.

Multiple studies have testified a correlation
between TLC and impaired glucose control.
This is because the chronic inflammatory state
induced in diabetes due to the action of insulin
on adipose tissue, muscles and liver promote the
differentiation and maturation of WBCs through
proinflammatory cytokines resulting in a raise in
TLC. Demirtas® conducted a case control study
showing that in the diabetic group, mean platelet
volume and white blood cell count, platelet count,
platelet to lymphocyte ratio (PLR) and neutrophil
to lymphocyte ratio (NLR) were significantly
higher than those in the control group. Arkew'
found that anemia was higher in patients with
longer duration of diabetes but we found no such
association.

An eye opener was the finding that there was a
significant decrease in hemoglobin, an increase
in white blood cell and platelet count in those
who were on oral hypoglycemic in contrast to
those who are on insulin or on a mixed therapy.
Donnelly** associated Metformin with anemia
based on randomized trials and real world study.
The mechanism is not certain but could not be
based totally on Cobalamin deficiency In contrast
studies have shown that oral hypoglycemics
like Metformin, Sulphonylurea and Glitazone
exert a beneficial effect on platelet function®
and a decrease in platelet aggregation.?® Scarce
studies were found on the impact of insulin on
hematological parameters.

Anemia and leukocytosis is an avertable
complication of diabetes which is less focused
upon by clinicians and hence infrequent screening
of their hematologic conditions. This exposes
diabetic patients to unwanted complications
which are difficult to treat as it advances. This
study will help clinicians and health planners

Professional Med J 2022;29(10):1506-1512.
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in conducting further studies and designing
feasible solutions for hematology screening and
corrective strategies.

LIMITATIONS

Our study was a considerably small and
monocentric but is a pathway to further studies
on a larger community based scale. There were
occult confounders that could have impacted the
CBC results. Advanced investigations, which were
beyond the scope of our hospital laboratory, will
help open up a spectrum of changes occurring in
the blood plasma of a diabetic person.

CONCLUSION

Adult type 2 diabetics have a higher probability
of having decreased hemoglobin and increased
leucocyte count.

Copyright© 17 June, 2022.

REFERENCES

1. Omar GM, Mehdi M A, Al-Arabi FY, Madhukar MF.
Management of diabetes and its complications
through the role of antioxidants: Review.
2018; 9(3):520-26 https://www.researchgate.net/
publication/328149110

2. Meo SA, Zia |, Bukhari IA, Arain SA. Type 2 diabetes
mellitus in Pakistan: Current prevalence and future
forecast. J Pak Med Assoc. 2016; 66(12):1637-1642.

3. Biadgo B, Melku M, Abebe SM, Abebe M. Hematological
indices and their correlation with fasting blood
glucose level and anthropometric measurements
in type 2 diabetes mellitus patients in Gondar,
Northwest Ethiopia. Diabetes Metab Syndr Obes.
2016; 9:91-99. Published 2016 Mar 17. doi:10.2147/
DMSO0.S97563

4. Milosevic D, Panin VL. Relationship between
hematological parameters and glycemic control in
type 2 diabetes mellitus patients. J Med Biochem.
2019; 38(2):164-171. doi: 10.2478/jomb-2018-0021

5. Gkrania-Klotsas E, Ye Z, Cooper AJ, Sharp SJ, Luben
R, Biggs ML, et al. Differential white blood cell count
and type 2 diabetes: systematic review and meta-
analysis of cross-sectional and prospective studies.
PLoS One. 2010; 5(10):e13405. doi: 10.1371/journal.
pone.0013405.

6. Kakouros N, Rade JJ, Kourliouros A, Resar JR. Platelet
function in patients with diabetes mellitus: From a
theoretical to a practical perspective. Int J Endocrinol.
2011; 2011:742719. doi: 10.1155/2011/742719..

10.

11.

12.

13.

14.

15.

16.

17.

Alemu F. Prevalence of diabetes mellitus disease
and its association with level of education among
adult patients attending at Dilla Referral Hospital,
Ethiopia. J Diabetes Metab. 2015; 6(4):1-5

Hemoglobin Concentration (Hb). Emedicine. 2019.
https://www.emedicinehealth.com/hemoglobin_levels/
article_em.htm#what_are_normal_hemoglobin_values

Farooqui R, Afsar N, Afroze IA. Role and significance
of hematological parameters in diabetes mellitus.
Annals pathol. lab. 2019; 6; 3. elSSN: 2349-6983;
pISSN: 2394-6466

Arkew M, Yemane T, Mengistu Y, Gemechu K, Tesfaye
G. Hematological parameters of type 2 diabetic
adult patients at Debre Berhan Referral Hospital,
Northeast Ethiopia: A comparative cross-sectional
study. PLoS ONE. 2021; 16(6): e0253286. https://doi.
org/10.1371/journal.pone.0253286

Sharif A., Younus S., Baig K. and Ali N. Prevalence and
risk of anemia in type-2 diabetic patients. Health.2014:
6; 1415-1419. doi: 10.4236/health.2014.612173.

Hailu NA, Tolessa T, Gufue ZH, Tsegay EW, Tekola KB.
The magnitude of anemia and associated factors
among adult diabetic patients in Tertiary Teaching
Hospital, Northern Ethiopia, 2019, cross-sectional
study. PLoS ONE. 2019; 15(11): e0240678. https://doi.
org/10.1371/journal.pone.0240678

Panda AK, Ambade RA. Prevalence of anemia and
its correlation with HBA1c of patients in Type-
Il diabetes mellitus: A pilot study. Natl J Physiol
Pharm Pharmacol. 2018; 8(10); 1409-12 DOI: 10.5455/
njppp.2018.8.0621511072018

Adejumo BI, Dimkpa U, Ewenighi CO, Onifade AA,
Mokogwu AT, Erhabor TA et al. Incidence and risk of
anemia in type-2 diabetic patients in the absence of
renal impairment. Health Journal. 2012; 4(6); 304-308.
DOI: 10.4236/health.2012.46050

Shaheen ES. Prevalence of anemia in patients with
type 2 diabetes. J Med Sci Res. 2019; 2;114-7.

Biadgo B, Melku M, Mekonnen Abebe S, Abebe M.
Hematological indices and their correlation with
fasting blood glucose level and anthropometric
measurements in type 2 diabetes mellitus patients
in Gondar, Northwest Ethiopia. Diabetes Metab Syndr
Obes. 2016:9; 91-99 https://doi.org/10.2147/DMSO.
S97563

Naredi M., Jhavar D., Krishnan D. Study of relationship
between WBC count and Diabetic complications.
International Journal of Advances in Medicine. 2017;
4(4). DOI: http://dx.doi.org/10.18203/2349-3933.
ijam20173245

1511

Professional Med J 2022;29(10):1506-1512.


https://www.emedicinehealth.com/hemoglobin_levels/article_em.htm#what_are_normal_hemoglobin_values
https://www.emedicinehealth.com/hemoglobin_levels/article_em.htm#what_are_normal_hemoglobin_values
https://doi.org/10.2147/DMSO.S97563
https://doi.org/10.2147/DMSO.S97563
http://dx.doi.org/10.18203/2349-3933.ijam20173245
http://dx.doi.org/10.18203/2349-3933.ijam20173245

Type 2 diabetes

7

18. Park JM, Lee HS, Park JY, Jung DH, Lee JW. White
blood cell count as a predictor of incident type
2 diabetes mellitus among non-obese adults: A
Longitudinal 10-Year Analysis of the Korean Genome
and Epidemiology Study. J Inflamm Res. 2021; 14:
1235-1242 https://doi.org/10.2147/JIR.S300026

24,

19. JabeenF, RizviHA, Farha Aziz, Wasti AZ. Hyperglycemic
induced variations in Hematological Indices in Type
2 Diabetics. Int. J. of Adv. Res. 2013; 1(8):322-334
(ISSN 2320-5407)

20. Debebe A,Girum T, Lealem G, Wodimagegn A, Tilahun
Y. Hemostatic Abnormality and Associated Factors
in Diabetic Patients at Jimma University Specialized
Hospital, Jimma, Southwest Ethiopia: A Comparative
Cross-sectional Study. Ethiop J Health Sci. 2018;
29(2):251. doi:http://dx.doi.org/10.4314/ ejhs.v29i2.12

26.

21. Aldallal, S., Jena, N. Prevalence of anemia in type 2
diabetic patients. Journal of Hematology. 2018:7(2)
57-61. <https://www.thejh.org/index.php/jh/article/
view/411/336>. Date accessed: 28 Dec. 2021.

22. Antwi-Bafour S., Hammond S., Adjei JK. A case-control

study of prevalence of anemia among patients with

type 2 diabetes. J Med Case Reports.2016:10(1); 110.

https://doi.org/10.1186/s13256-016-0889-4

23.

25.

Demirtas L, Degirmenci H, Akbas EM, et al. Association
of hematological indicies with diabetes, impaired
glucose regulation and microvascular complications
of diabetes. Int J Clin Exp Med. 2015; 8(7):11420-
11427.

Donnelly L, Dennis JM, Coleman R, Sattar N, Hattersley
AT, Rury R. et al. Risk of anemia with metformin use in
type 2 diabetes: A mastermind study. Diabetes Care.
2020; 43:2493-2499 | https://doi.org/10.2337/dc20-
1104

Papazafiropoulou A. Papanas N., Pappas S., Maltezos
E., Mikhailidis D. Effects of oral hypoglycemic
agents on platelet function. Journal of Diabetes
and its Complications. 2015; 29:6 doi. 10.1016/.
jdiacomp.2015.04.005

Annunziata N, Dario T, Silvia P, Sara G, Myriam C, Lavinia
M, et al. Platelet effects of anti-diabetic therapies:
New perspectives in the management of patients
with diabetes and cardiovascular disease. Frontiers
in Pharmacology. 2021; 12:1003 DOI=10.3389/
fphar.2021.670155  URL=https://www.frontiersin.org/
article/10.3389/fphar.2021.670155

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name
1 Adina Aslam

2 Ayesha Shahid

3 Ayesha Nageen

Contribution to the paper

Data collection.
Data collection.

Corresponding author,
Manuscript writing.

Author(s) Signature

Professional Med J 2022;29(10):1506-1512.

1512


https://doi.org/10.2147/JIR.S300026
https://doi.org/10.1186/s13256-016-0889-4

