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ABSTRACT... Objective: To evaluate Red blood cell distribution width (RDW) in people with type 2 diabetes and its relationship
with glycemic control. Study Design: Retrospective study. Setting: Bagai Institute of Diabetology and Endocrinology, Baqgai
Medical University. Demographic, Clinical and Biochemical Data were retrieved from hospital management system of BIDE.
Period: September 2018 to April 2019. Methods: Ethical approval was obtained from the Institutional Review Board of BIDE.
Based on the HbA1c values, patients were divided into two groups, HbA1c < 7.0% and HbA1c = 7.0%. RDW calculated
from RBC histogram in Nihon Kohden fully automated analyzer. Results: RDW found 13.9+1.88 and 13.57+1.64 (p-value
0.018) in good and poorly controlled glycemic groups respectively. Poor glycemic group had higher levels of white cell count
(9.58+4.34) and Triglycerides (170.12+129.13) (p-value <0.05), whereas controlled glycemic group demonstrated higher
levels of BMI (29.03+6.01), MCV (84.36+7.81) and HDL (33.75+12.31). RDW was directly correlated with gender (p-value
<0.0001) and duration of diabetes (p-value 0.01), and showed significant and inverse correlation with HbA1c. Age, blood
pressure, duration of diabetes, serum LDL cholesterol, and the CBC values demonstrated no significant differences between
the both groups. Conclusion: We found significant correlation between RDW and glycemic control.
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INTRODUCTION

Red blood cell distribution width (RDW) is
mainly used to determine differential diagnosis
of anemia.” New evidence has emerged that
increase in RDW values have been significantly
associated with multiple disorders including
diabetes, cardiovascular disease, infections
and some cancers.?® RDW is a biochemical
parameter of heterogeneity in the volume
(anisocytosis) of circulating erythrocytes and is
easily available from a standard complete blood
cell count analyzer.”'® An increase in RDW value
reflects a profound dysregulation of erythrocyte
homeostasis that involves both impaired
erythropoiesis and / or abnormal survival of red
blood cells, attributable to a variety of underlying
biologic / metabolic irregularities such as
oxidative stress, shortening of telomere length,
inflammation, erythrocyte fragmentation, poor
nutritional status, dyslipidemia, hypertension,

Glycemic Control, Pakistan, RDW, T2DM.

and alteration in erythropoietin function.'+'”

Hemorheological alterations (erythrocyte
deformability) has been demonstrated to be
impaired in diabetes.”® RDW was found to be
independently and positively associated to
hemoglobin A1c according to the National Health
and Nutrition Examination Study (NHANES).®
Red blood cells function is affected in DM via an
interaction with its membrane and intracellular
constituents.” Hyperglycemia may affect the
RDW value, as it has been shown to increase
formation of glycosylated hemoglobin, decrease
deformability of RBCs and enhance their osmotic
fragility and promote adhesiveness leading
to the shortened RBCs life span.® Increase in
RDW value has also been implicated to diabetic
complications. In the NHANES Ill, people with
diabetes in the highest quintile of RDW were
more prone to develop diabetes complications
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Type 2 Diabetes

than those in the lowest quintile.™

Even though previous work also proposed that
RDW may be used as a prognostic biomarker,
with higher RDW even within the normal range
independently related to multiple cardiovascular
outcomes e.g. myocardial infarction, heart
failure, peripheral vascular disease, stroke and
atrial fibrillation.>® Nonetheless, the association
between RDW and glycemic control has not been
well established. So, in this study, we planned to
evaluate RDW in people with type 2 diabetes and
its relationship with glycemic control.

METHODS

This retrospective study was conducted at Baqgai
Institute of Diabetology and Endocrinology
(BIDE), Bagai Medical University (BMU), Karachi -
Pakistan.Eighthundredandninety-six (896) people
with type 2 diabetes were included (492 males
and 404 females). Ethikcal approval was taken
from the Institutional Review Board of BIDE (BIDE/
IRB-EXEMPT/AFAWWAD/08/10/19/0238D).
Demographic, clinical and biochemical data
including gender, age, duration of diabetes,
systolic and diastolic blood pressure, body mass
index (BMI), hemoglobin (Hb), red blood cell
(RBC), white blood cell (WBC), hematocrit (HCT),
mean corpuscular hemoglobin (MCH), mean
corpuscular volume (MCV), mean corpuscular
hemoglobin concentration (MCHC), RDW, lipid
profile [cholesterol, triglycerides, high density
lipoprotein (HDL), low density lipoprotein (LDL)]
and glycated hemoglobin (HbA1c) were retrieved
from hospital management system of BIDE from
September 2018 to April 2019.

Based on the HbA1c values, people were
categories into two group, Group 1: HbA1c <
7.0 % (n = 154) and Group 2: HbA1c = 7.0%
(n = 742). The RDW values were divided into 4
categories; category 1 (< 13.75 %), category 2
(13.75-14.65%), category 3 (14.65-16.32 %) and
category 4 (>16.32%). RDW calculated from
RBC histogram in Nihon Kohden fully automated
analyzer.

Statistical Analysis
Student’s T-Test or Mann Whitney U Test or Chi-

square Test were used to determine distribution
of risk factors in relation to glycemic control and
correlation of CBC indices. One-way ANOVA or
kruskal wallis test were used to identify the risk
factors distribution in relation to RDW.

RESULTS

Baseline characteristics and distribution of risk
factors in relation to glycemic control are shown
in Table-. RDW was found 13.9+1.88% and
13.57+1.64% (p=0.018) in good controlled and
poorly controlled glycemic groups respectively.
Poor glycemic control group had higher levels
of white cell count 9.58+4.34 p-value <0.0001
and triglycerides 170.12+129.13 p-value 0.004,
whereas good glycemic group demonstrated
higher levels of BMI 29.03+6.01 p-value 0.009,
MCV 84.36+7.81p-value 0.006 and HDL
33.75+12.31 p-value 0.002. Age, systolic and
diastolic blood pressure duration of diabetes,
serum creatinine, estimated glomerular filtration
rate, serum total cholesterol, LDL and CBC values
(including Hb, HCT, RBC count, MCH and MCHC)
demonstrated no statically significant differences
between two groups.

RDW was directly correlated with the gender
(p-value 0.0001) and duration of diabetes (p-value
0.01). Furthermore, it showed significant and
inverse correlation with HbA1c.

MPV was directly correlated with the gender
(p-value 0.003), whereas an inverse correlation of
RDW was found with Hb p-value < 0.0001, RBC
count p-value < 0.0001, MCH p-value <0.0001
and MCHC p-value <0.0001.

MCV was directly correlated with the age, Hb,
MCH and MCHC (p-value < 0.0001) and inversely
correlated with gender, RBC count and HbA1c
(p-value < 0.0001) shown in Table-Il.

Platelets showed inverse correlation with age
(p-value < 0.0001), BMI (p-value 0.042), RBC
count (p-value <0.0001), Hb (p-value <0.0001),
MCH (p-value <0.0001) and MCHC (p-value
0.002), while it was directly correlated with HbA1c
(p-value 0.018). Table-ll
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WBC count was directly correlated with HbA1c
(p-value <0.0001) and inversely correlated with
RBC count and Hb (both p-value <0.0001),
Table-lI.

Table-Ill shows the significant difference in gender
and BMI was noted among all 4 categories.

The number of males were lower in the 4" category
(42.6%) compared to the rest of 3 categories
(65.6%, 60% and 65.1% respectively). There was
a higher mean age (54.79+15.16 yrs) in category
3, duration of diabetes was higher in category
4 (12.39+8.43 yrs) and lower BMI was found in
category 1 (26.16+5.13 kg/m?) as compared to
other categories.

Hemoglobin (g/dl), RBC count (million/ul), HCT
(%), MCV (fl), MCH (pg) and MCHC (g/dl) were
found significantly lower in category 4, whereas
platelets (x 1000/ul) were within normal range
but significantly higher in category 4. eGFR was
significantly lower 58.48+22.63 mL/min/1.73m?
and creatinine (mg/dl) was higher in category 3
and 4. HbA1c was significantly lower in category
4 as compare to other 3 categories. For the
distributions of systolic and diastolic blood
pressure, WBC count (x1000/ul), triglycerides
(mg/dl) and HDL (mg/dl), no statically significant
differences were observed among all four
categories.

Parameters JPALS

(< 7.0%)
Age (year) 56.2+13.56
Gender
Male 63(40.9%)
Female 91(59.1%)
Duration of diabetes (year) 10.57+8.75
BMI (kg/m?) 29.03=6.01
Systolic blood pressure (mmHg) 122.84+16.25
Diastolic blood pressure (mmHg) 78.02+8.46
TLC 9.58+4.34
RBC 4.27+0.84
Hb 11.45+2.28
HCT 35.72+6.47
MCV 84.36+7.81
MCH 27.04+3.25
MCHC 32.02+2.07
Platelets 305.76+120.46
RDW 13.9+1.88
PCT 0.2+0.07
MPV 6.68+1.42
PDW 16.75+0.95
Serum creatinine (mg/dl) 1.39 = 0.98
Estimated GFR, mL/min 58.35+21.32

Cholesterol (mg/dl)
Triglycerides (mg/dl)
HDL (mg/dl)

LDL (mg/dI)

Table-l. The distribution of risk factors in relation to glycemic control

143.01+45.27

170.12+129.13

33.75+12.31
85.89+33.7

Data presented as mean = SD or n (%)
P<0.05 values considered statistically significant.

(; b7A(;; ) P-value Overall
52.78+15.04 0.021 53.24+14.89
429(57.8%) 492(54.9%)
313(42.2%) <0.0001 404(45.1% )
11.82+8.21 0.13 11.67+8.28
27.21+6.28 0.009 27.45+6.27
124.99+18.28 0.119 124.69+18.02
78.6+8.64 0.524 78.52+8.61
10.81+5.13 <0.0001 10.6+5.02
4.41+0.78 0.126 4.39+0.79
11.62+2.3 0.42 11.59+2.3
36.16+6.22 0.504 36.08+6.26
82.42+7.72 0.006 82.75+7.77
26.45+3.42 0.096 26.56+3.39
32.03+2.16 0.968 32.03+2.15
328.11+138.19 0.156 324.27+135.51
13.57+1.64 0.018 13.62+1.69
0.21+0.07 0.334 0.2+0.07
6.51+1.32 0.273 6.54+1.34
16.77+0.89 0.773 16.77+0.9
1.36 = 0.79 0.38 1.37 = 0.83
61.33+22.06 0.156 60.86+21.96
148.72+46.44 0.22 147.95+46.29
198.61+127.78 0.004 194.76+128.24
30.02+11.54 0.002 30.52+11.71
92.98+38.7 0.105 91.97+38.09
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Parameters

Age
Gender
Duration of DM
BMI
Systolic
Diastolic
RBC

Hb

MCH
MCHC
PCT
PDW
HbA1c

Parameters
Age
Gender
Male
Female
Duration of DM
BMI
Systolic BP
Diastolic BP
TLC
RBC
Hb
HCT
MCV
MCH
MCHC
Platelets
L
M
N
PCT
MPV
PDW
EGFR
Cholesterol
Triglyceride
HDL
LDL
Creatinine
HbA1c

RDW
R P-Value
0.03 0.35
0.188  <0.0001
0.091 0.01
0.101 0.005
0.023 0.481
-0.012 0.715
-0.12  <0.0001
-0.396 <0.0001
-0.395 <0.0001
-0.185 <0.0001
0.077 0.009
-0.153 <0.0001
-0.200 <0.0001

MCV

R P-Value
0.154 <0.0001
-0.129 <0.0001
0.018 0.611
-0.023 0.524
-0.031 0.344
-0.011 0.733
-0.261 <0.0001
0.32  <0.0001
0.826  <0.0001
0.258 <0.0001
-0.253 <0.0001
0.304 <0.0001
-0.085 0.011

MPV

R P-Value
0.021 0.524
0.087 0.003
-0.028 0.43
0.077 0.033
-0.012 0.707
-0.075 0.024
0.174  <0.0001
0.177  <0.0001
0.022 0.457
0.014 0.631
0.057 0.055
-0.125 <0.0001
0.012 0.712

Table-Il. Correlations of complete blood count indices with various variables

RDW =< 12.4
52.18+15.1

177(65.6%)
93(34.4%)
10.67+8.38
26.16+5.13
123.33+19.29
78.35+8.7
10.18+3.84
4.52+0.64
12.54+1.96
38.75+5.51
85.96+5.26
27.82+2.47
32.35+1.92
318.5+125.21
22.9+9.62
3.49+1.32
72.13+13.1
0.2+0.07
6.48+1.18
16.85+0.67
67.26+20.21
152.98+47.09
188.93+115.1
29.51+10.49
97.55+38.72
1.1920.4
10.5+2.94

RDW 12.5 - 12.9
52.1+15.5

117(60%)
78(40%)
11.47+8.4
27.07+6.62
125.06+16.88
78.98+8.63
11.046.01
4.45+0.72
12.42+2.23
37.98+5.93
85.58+5.01
27.96+2.62
32.63+1.98
322.3+136.69
23.66+9.93
3.63+1.44
71.17+13.3
0.2+0.07
6.55+1.44
17.01+0.84
64.67+22.01
157.32+49.5
224.61+163.93
29.88+11.81
97.86+38.74
1.28+0.62
9.78+2.57

RDW 13.0 - 13.4
54.79+15.16

98(55.1%)
80(44.9%)
11.11£8.09
28.47+£6.41
127.45+17.62
79.03+8.36
10.29+4.94
4.44+0.67
12.12+1.97
37.37+5.17
84.54+6.23
27.39+2.78
32.38+2.01
307.05+107.67
24.23+8.62
3.55+1.34
71.66+10.39
0.2+0.07
6.68+1.27
16.83+0.77
58.97+21.58
141.98+42.89
197.24+120.09
31.31+11.8
87.64+36.62
1.43+0.9
9.31+2.44

Platelets

R P-Value R
-0.119 <0.0001 0.061
0.064 0.031 -0.058
-0.033 0.348 0.062
-0.073 0.042 0.002
-0.014 0.679 -0.012
0.034 0.301 0.052
-0.128 <0.0001 -0.172
-0.261 <0.0001 -0.166
-0.211  <0.0001 -0.026
-0.092 0.002 0.041
0.867 <0.0001 0.397
-0.068 0.021 0.041
0.079 0.018 0.145
RDW = 13.5 P-value
54.22+13.82 0.157
216(42.6%)

201(57.4%) =~ 0-0001
12.39+8.43 0.089
27.94+6.48 0.009
124.94+17.72 0.21
78.51+8.75 0.903
10.44+4.73 0.607
4.32+0.88 0.001
10.69+2.11 <0.0001
33.79+5.89 <0.0001
79.2+9.3 <0.0001
25.08+3.82 <0.0001
31.58+2.21 <0.0001
345.46+143.86 0.003
22.82+9.06 0.187
3.65+1.58 0.634
72.35+12.11 0.337
0.21+0.08 0.062
6.41+1.35 0.014
16.62+1.02 <0.0001
58.48+22.63 <0.0001
142.17+45 0.003
183.45+117.82 0.059
30.64+12.25 0.597
87.17+£37.04 0.001
1.45+1.04 0.025
9.1+2.45 <0.0001

Table-Ill. Distribution of risk factors in relation to red blood cell distribution width
Data presented as mean = SD or n (%)
P<0.05 value considered statistically significant

TLC
P-Value
0.058
0.051
0.081
0.955
0.725
0.117
<0.0001
<0.0001
0.375
0.165
<0.0001
0.166
<0.0001

Overall
53.43x14.67

608(52.9%)
542(47.1%)
11.62+8.38
27.4+6.22
124.93+18
78.63+8.65
10.46+4.82
4.41+0.78
11.64+2.24
36.22+6.1
82.7+8.04
26.57+3.46
32.06+2.12
329.26+133.99
23.2+9.28
3.59+1.46
71.99+12.31
0.21+0.07
6.49+1.32
16.77+0.89
61.69+22.11
147.54+46.44
194.32+127.93
30.32+11.69
91.68+37.98
1.36+0.84
9.58+2.65
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DISCUSSION

This study, found statistically significant
association of glycemic control with RDW. RDW
was also directly correlated with the gender and
duration of diabetes. Furthermore, RDW showed
significant and inverse correlation with HbA1c,
RBC count, Hb, MCH and MCHC. Moreover, eGFR
was significantly lower in relation to increase in
RDW. Poor glycemic control group had higher
levels of white cell count and triglycerides,
whereas controlled glycemic group demonstrated
higher levels of BMI, MCV and HDL. Similar to our
study higher RDW was found in diabetic patients
more than healthy controls in Nada AM study.'?
Association of diabetes with the changes in RDW
were found in Xiong XF et al study.” Arif MA et
al study results showed that increased levels of
HbA1c were associated with a rise in RDW.2° In
Blaslov K, study RDW correlated positively with
HbA1c.?" In contrast to our finding, Kizilgul M.et
al found RDW levels similar between diabetic and
non-diabetic groups.??

Comparable to our study finding, there was a
strong and significant correlation noted between
BMI and RDW in Nada AM, study.” Nam JS, et
al., study results showed that elevated BMI was
associated with RDW in people with diabetes.?®
Lower BMI were found in category 1 as compared
to other categories in our study. However, in
Xiong XF et al., study changes of RDW value were
not statically significant associated with the BMI
levels in people with diabetes.”

Our study shows RDW was associated with the
duration of diabetes. Similarly, Xiong XF et al.,
study showed positive association of RDW with
the longer duration of diabetes.” In the same
manner Zhang J et al., study showing that RDW
values was associated with duration of diabetes.?
In contrast to our finding there was no correlation
observed between RDW and duration of diabetes
in Nada AM, study.?

RDW was significantly correlated with HbA1c in
our study. Similarly, the RDW was associated
with HbA1c in Gang L et al.,, study.?® In Bhutto
AR et al,. study a significant correlation of HbA1c
with RDW was found.?” Significant and positive

relationship between HbA1c and RDW was also
observed in Engstrom G et al,. study.?® However,
in Akdogan M et al., study shows HbA1c was
weakly correlated with RDW.#”

Furthermore, RDW showed significant and
inverse correlation with MCH, and MCHC in our
study. In contradiction to our study results, Bhutto
AR et al. study showed no significant correlation
with MCV, MCH, MCHC and HbA1c.8

Nada AM study revealed a positive correlation
between duration of diabetes and WBC count.?
However, no significant correlation between WBC
count and duration of diabetes was observed
in our study. HbA1c was significantly lower in
group 4, same observation was found in Xiong
XF etal., study.” Yin Y et al., study results showed
descending tendency of HbA1c similar to our
results but no statistically significant difference
was found with the increase of RDW.® In contrast
to this finding, Zhang J et al., study showed that
RDW values was not associated with HbA1c
status.?*

Hemoglobin (g/dl) was significantly lower in group
4 of our study. Similar to this observation, Hb was
negatively associated with the Q4 group of RDW
in Xiong XF et al., study.” In the same manner,
Zhang J et al., study shows higher RDW values
were significantly associated with decreased
hemoglobin.?*

In this study eGFR was significantly lower and
serum creatinine was higher in relation to increase
in RDW level. Similarly, in Zhang J et al., study
higher RDW values were statically significant
associated with decreasing eGFR.?* Single
centered with retrospectively collected data are
the major limitations of the present study.

CONCLUSION

Found significant correlation between RDW
a parameter of routine complete blood count
in clinical practice and glycemic control.
Furthermore, RDW may be used to identify people
with type 2 diabetes having risk of poor glycemic
control.

383

Professional Med J 2024;31(03):379-385.



Type 2 Diabetes

6

CONFLICT OF INTEREST
The authors declare no conflict of interest.

SOURCE OF FUNDING

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

Copyright© 18 Jan, 2023.

REFERENCES

1.

Buttarello M, Plebani M. Automated blood cell counts:
State of the art. Am J Clin Pathol. 2008; 130(1):104-16.
doi: 10.1309/EK3C7CTDKNVPXVTN

Lippi G, Plebani M. Biomarker research and leading
causes of death worldwide: A rather feeble
relationship. Clin Chem Lab Med. 2013; 51(9):1691-93.
doi: 10.1515/cclm-2013-0210

Lippi G, Filippozzi L, Montagnana M, Salvagno GL,
Franchini M, Guidi GC, et al. Clinical usefulness
of measuring red blood cell distribution width
on admission in patients with acute coronary
syndromes. Clin Chem Lab Med. 2009; 47(3):353-57.
doi: 10.1515/cclm.2009.066

Yao HM, Sun TW, Zhang XJ, Shen DL, Du YY, Wan YD,
et al. Red blood cell distribution width and long-
term outcome in patients undergoing percutaneous
coronary intervention in the drug-eluting stenting
era: A two-year cohort study. PLoS One. 2014,
9(4):€94887. doi: 10.1371/journal.pone.0094887

Seretis C, Seretis F, Lagoudianakis E, Gemenetzis G,
Salemis NS. Is red cell distribution width a novel
biomarker of breast cancer activity? Data from a pilot
study. J Clin Med Res. 2013; 5(2):121-26. doi: 10.4021/
jocmri1214w

Lee H, Kong SY, Sohn JY Shim H, Youn HS, Lee S, et al.
Elevated red blood cell distribution width as a simple
prognostic factor in patients with symptomatic
multiple myeloma. Biomed Res Int. 2014; 2014:145619.
https://doi.org/10.1155/2014/145619

Xiong XF, Yang Y, Chen X, Zhu X, Hu C, Han Y, et al. Red
cell distribution width as a significant indicator of
medication and prognosis in type 2 diabetic patients.
Sci Rep. 2017; 7(1):2709. doi: 10.1038/s41598-017-
02904-9

Han K, Su X, Liu J, Yao F, Lu F. Red cell distribution
width as a novel marker for different types of atrial
fibrillation in low and high altitude. Cardiol Res Pract.
2019(7); 2019:6291964. eCollection 2019. https://doi.
org/10.1155/2019/6291964

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Yin Y, Ye S, Wang H, Li B, Wang A, Yan W, et al. Red
blood cells distribution width and the risk of being
in the poor glycemic control among patients with
established type 2 diabetes. Ther Clin Risk Manag.
2018(14); 14:(265-73). eCollection 2018. doi: 10.2147/
TCRM.S155753

Goyal H, Lippi G, Gjymishka A, John B, Chhabra R,
May E. Prognostic significance of red blood cell
distribution width in gastrointestinal disorders.
World J Gastroenterol. 2017; 23(27):4879-891. doi:
10.3748/wjg.v23.i27.4879

Li N, Zhou H, Tang Q. Red blood cell distribution
width: A novel predictive indicator for cardiovascular
and cerebrovascular diseases. Dis Markers. 2017;
2017:7089493. doi: 10.1155/2017/7089493

Nada AM. Red cell distribution width in type 2 diabetic
patients. Diabetes Metab Syndr Obes. 2015; (8):525-
33. eCollection 2015. doi: 10.2147/DMS0.S85318

Salvagno GL, Sanchis-Gomar F, Picanza A, Lippi G. Red
blood cell distribution width: A simple parameter
with multiple clinical applications. Crit Rev Clin Lab
Sci. 2015; 52(2):86-105. doi:10.3109/10408363.2014.99
2064

Jolobe OM. How to interpret and pursue an abnormal
complete blood cell count in adults. Mayo Clin Proc.
2005; 80(10):1389-90. doi: 10.4065/80.10.1389-a.

Bessman JD, Gilmer PR Jr, Gardner FH. Improved
classification of anemias by MCV and RDW. Am J Clin
Pathol. 1983; 80(3):322-26. doi: 10.1093/ajcp/80.3.322.

Duncan BB, Schmidt MI. The epidemiology of low-
grade chronic systemic inflammation and type 2
diabetes. Diabetes Technol Ther. 2006; 8(1):7-17.
https://doi.org/10.1089/dia.2006.8.7

Lippi G, Targher G, Montagnana M, Salvagno GL,
Zoppini G, Guidi GC. Relation between red blood cell
distribution width and inflammatory biomarkers in a
large cohort of unselected outpatients. Arch Pathol
Lab Med. 2009; 133(4):628-32. doi: 10.1043/1543-2165-
133.4.628.

Held J, Mosheimer-Feistritzer B, Gruber J, Mur E,
Weiss G. Methotrexate therapy impacts on red
cell distribution width and its predictive value for
cardiovascular events in patients with rheumatoid
arthritis. 2018; 1:2(1):6. eCollection 2018. doi: 10.1186/
s$41927-018-0012-0

Malandrino N, Wu WC, Taveira TH, Whitlatch HB, Smith
RJ. Association between red blood cell distribution
width and macrovascular and microvascular
complications in diabetes. Diabetologia. 2012;
55(1):226-35. doi: 10.1007/s00125-011-2331-1

Professional Med J 2024;31(03):379-385.

384



Type

2 Diabetes

7

20.

21.

22.

23.

24,

Arif MA, Syed F, Niazi R, Arif SA, Javed MU, Bashir A, et al.
Assessment of red cell distribution width, glycaemic
control and diabetes related complications - the
ARDENT Study. J Pak Med Assoc. 2019; 69(4):483-
488.

Blaslov K, Kruljac I, MiroSevi¢ G, Gacina P, Koloni¢ SO,
Vrkljan M. The prognostic value of red blood cell
characteristics on diabetic retinopathy development
and progression in type 2 diabetes mellitus. Clin
Hemorheol Microcirc. 2018; 71(4):475-481. doi:
10.3233/ch-180422

Kizilgul M, Sencar E, Ucan B, Beysel S, Ozcelik 0, Ozbek
M, et al. Comonents of the Complete blood count in
type 2 diabetes mellitus with inadequate glycemic
control. Dicle Medical Journal 2018; 45(2):113-120. doi:
10.5798/dicletip.410811

Nam JS, Ahn CW, Kang S, Kim KR, Park JS. Red
cell distribution width is associated with carotid
atherosclerosis in people with type 2 diabetes. J
Diabetes Res. 2018; 2018. eCollection 2018. https://doi.
org/10.1155/2018/1792760

Zhang J, Cao J, Nie W, Shen H, Hui X. Red cell
distribution width is an independent risk factor
of patients with renal function damage in type 1
diabetes mellitus of children in China. Ann Clin Lab
Sci. 2018;48(2):236-241

25.

26.

27.

28.

Gang L, Lifang W. Association of the elevated
red blood cell distribution width with the risk of
developing diabetes mellitus. Intern Med. 2016;
55(15):1959-65. doi: 10.2169/internalmedicine.55.5956

Engstrdom G, Smith JG, Persson M, Nilsson PM,
Melander O, Hedblad B. Red cell distribution width,
haemoglobin A1c and incidence of diabetes mellitus.

J Intern Med. 2014; 276(2):174-83. doi: 10.1111/
joim.12188
Akdogan M, Ustundag-Budak Y, Huysal K. The

association of hematologic inflammatory markers
with atherogenic index in type 2 diabetic retinopathy
patients. Clin Ophthalmol. 2016; 10:1797-1801.
eCollection 2016. doi: 10.2147/OPTH.S110749

Bhutto AR, Abbasi A, Abro AH. Correlation of
Hemoglobin A1c with red cell width distribution
and other parameters of red blood cells in type ii
diabetes mellitus. Cureus. 2019; 11(8):e5533. doi:
10.7759/cureus.5533

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name

1 Rubina Sabir Concept,

manuscript.
2 Saima Askari

3 Asher Fawwad

4 Abdul Basit

Design,

Contribution to the paper

Literature search,
Interpretation of data and wrote the

Author(s) Signature
vy
end—""

Literature search, interpretation of data,
and wrote the manuscript.

Concept, design, Edited and approval
of final manuscript.

Concept, design, edited and approval
of the final manuscript.

M-/J‘ca/

385

Professional Med J 2024;31(03):379-385.



