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Background & objectives: Altered haematological parameters are common and a risk
factor for type 2 diabetes mellitus (T2DM). We tried to find out correlation of
haematological parameter with duration of T2DM.

Methods: A hospital based cross sectional study was conducted in medical college of
North India. 200 T2DM patients were included(male 135 and female 65). Complete
haemogram, 24hour urinary protein (24UP), creatinine clearance (CrC) and urinary
albumin to creatinine (A/C) ratio were estimated.

Results: There was significant positive correlation between duration of T2DM with ESR,
ferritin level (except in females), 24 UP and A/C ratio. Duration of T2DM had significant

Type 2 DM, haematological parameter,
albumin-creatinine ratio, duration of diabetes,
ferritin.

negative correlations with Hb, MCV, MCH, MCHC, PCV (except in males) and CrC.
Interpretation & conclusions: The duration of diabetes mellitus had adverse effect on

haematological parameter as well as renal function in type 2 DM patients.

Copyright©2017 Saurabh Agarwal et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Diabetes mellitus (DM) is a disease of metabolism clinically
presents with hyperglycemia and blood lipid and protein
disorder. The number of diabetes population in the world has
risen from 108 million in 1980 to 422 million in 2014
according to WHO epidemiological data and the percentage
prevalence of among adults over 18 years of age has risen
from 4.7% in 1980 to 8.5% in 2014."" *) It is estimated that in
the year of 2030 there will be about 439 million diabetics."!

Currently in India have more than 62 million diagnosed
diabetes populations, and it is predicted that by 2030 DM may
afflict up to 79.4 million individuals in India. ™!

Type 2 DM (T2DM) is a multifactorial disease with genetic
and environmental risk factors. Among many risk factors, it
had also been seen that routine haematological parameter such
as white blood cell (WBC) count and hematocrit (HCT) level
were altered in patients with insulin resistance.*”!

Persistent hyperglycaemia in DM causes an oxidative stress
due to production of free radicals especially reactive oxygen
species (ROS). Free radical mediated alterations of cell
membrane fluidity affect the functions of blood cells as well as
the coagulation system leading to abnormal haematological
parameters in DM patient.!'*"'?!

*Corresponding author: Soumen Manna
Department of Physiology, VMMC & Safdarjung Hospital,
New Delhi, India

Duration of DM is also very important factor in the
development of diabetic nephropathy as demonstrated in
several studies.!>"* Altered haematological parameter is also
in diabetic nephropathy patients with anemia being the most
common, consistent.!"

Although there are many studied where haematological
parameters had been studied in DM patient but the study of
association between duration of T2DM and haematological
parameter is lacking. Thus, in in this paper we aimed to study
the correlation between haematological parameters and
duration of T2DM in a population of North India.

MATERIALS AND METHODS

This study was conducted in the Department of Medicine at a
medical college and hospital of North India, over a period of
12 month. The study was ethically approved by the Institute’s
Ethical Committee.

Patients suffering from type 2 DM, attending indoor and
outdoor clinic of Department of Medicine were included in the
study. All patients were subjected to detailed history taking
including duration of T2DM and clinical examinations and
investigation as per working proforma, after obtaining
informed written consent.

Inclusion criteria for the study were: patients having T2DM
according to ADA criteria.!'” Exclusion Criteria for the study
was: pregnant female with DM, acutely ill patient of DM.
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Anemia was diagnosed on the basis of WHO criteria,!"® which
were: haemoglobin (Hb) less than 13 gm% in males and Hb
less than 12 gm% in females.

After exclusion, 200 T2DM patients were included in the study
(male 135 and female 65). All subjects underwent through
following investigations: A complete hemogram including

hemoglobin, total leukocyte count (TLC), differential
leukocyte count (DLC), packed cell volume (PCV or,
hematocrit), mean corpuscular volume (MCV), mean
corpuscular  hemoglobin (MCH), mean corpuscular

hemoglobin concentration (MCHC), erythrocyte sedimentation
rate (ESR), serum ferritin, were estimated by automated bio-
analyzer (Roller 20 LC, Italy). Fasting and post prandial blood
sugar levels were estimated according to ADA protocol.!"” In
all patients, 24hour urinary protein (24UP) and urinary
albumin to creatinine ratio (A/C) were also estimated and
creatinine clearance (ml/min) was calculated using the
Cockeroft-Gault equation.”’

Statistical analysis

SPSS (Statistical Package for Social Science) version 19 was
used for the data analysis. Visual method using histogram and
Shapiro-Wilk test were used to check for normality. The data
were  presented in  meantstandard  deviation and
mediantquartile deviation. Comparison of the studied
parameters was done using Mann-Whitney U test and Un-
paired t test, whichever was appropriate. The association
between duration of DM and selected variables was studied
using Spearman’s rho. Statistical significance was chosen at p-
value (2-talied) of <0.05 for all the analyses.

RESULTS

The table 1 shows the descriptive statistics and also
comparison of the studied parameters between the two
genders. There was statistical significant difference only in the
ferritin level between the two genders (Table 1).

Table 1 Descriptive statistics and comparison between the
two genders

Mean+S.D. (Median+Q.D.)

Parameters o, 0 "1=200)  Male (n=135) Female (n=65) P~"!"¢
Age (years) 0931012 570651029 56651983 o
gely (57.00+7) (57.50+6.5)  (55.00£5.88) °
Duration of  13.00+8.03 13.64+8.04 11.66£7.88 o
DM (years)  (11.5045.5) (13.50£5.5)  (9.00£5.88)
10.7142.62 10.7942.70 10.54+2.46
Hb(@d)  (1085:222)  (10.85238)  (10.85:1.88) 8
32.8042345  33.17+22.79  32.03+24.91
ESR (mmvhr) o S0416.63)  (27.50£16.5)  (24.00517) 28

24UP (mg) 1232.97+1386.96 1364.54+1465.24 957.48+1170.02 073
& (285.00+£1065) (292.50+1156.25)(265.00+606.88)

Ferritin  126.15483.06 1456348839  83.9944874 _ ..
(ng/ml)  (120.00:42.45)  (146.00+42.5) (80.00£30.13)
77761492 77.66£1459  77.96+15.72
MEVL)  (g305£1221)  (82.50+12.08) (85.40+12.43) 12
22.7246.97 22594696 22.97+7.04
MCH®S)  22351611)  (21.90:607)  (22.9556.33) 02
26624621 265546.10  26.78+6.49
0,
MCHC (%) 35404555)  (2550:5.61)  (25.40£549) 80
351321041 35.28:1046  34.82+10.39
0,
PEVOR)  (41.45:1085)  (41.15£1085) (41.70£10.88) 00
747242416 T347£2326  77.30+25.94
CrC (mlmin) 760311555 (76.27+15.62)  (81.55+15.75) 258
AlCratio 1057411707 1164611976 834810882 | o
(mg/mmol)  (12.70113.99)  (13.05£118.9) (11.75£70.93)

**p—value<0.01: highly significant. Mann-Whitney U test; #Un-paired t test.
S.D.=standard deviation, Q.D.=quartile deviation.

The correlations of duration of DM with various selected
variables are given in table 2 & 3. There was significant
positive correlation between duration of DM with ESR, ferritin
level (except in females), 24 UP and A/C ratio (Table 2 & 3).

Table 2 Correlation between duration of DM with age and
haematological variables

. Duration of DM (years)
Variables
All (n=200) Male (n=135) Female (n=65)
Age 097 097 102
Hb -541" -575" 502"
ESR 740" 762" 710"
Ferritin 219" 240" -012
MCV -365" -353" -380"
MCH -469" -.466™ -471"
MCHC -402" -378" -446"
PCV -.198" -.146 -326"

**p—value<0.01: highly significant. Spearman’s rho.

Table 3 Correlation between duration of DM with 24 hour
urinary protein, creatinine clearance and urinary albumin
to creatinine ratio

Variables Duration of DM (years)
All (n=200)Male (n=135)Female (n=65)
24UP .839™ 8377 8257
CrC -736" 709" 745"
A/C ratio 8117 818" 779"

**p—value<0.01: highly significant. Spearman’s rho.

Duration of DM had significant negative correlations with Hb,
MCV, MCH, MCHC, PCV (except in males) and CrC (Table 2
& 3).

DISCUSSIONS

Evidence suggests that high plasma glucose in DM changes
the morphology of RBC as well as haematological indices. We
found a positive correlation betweenduration of DM with ESR,
24 hr urinary proteins and albumin creatinine ratio, in both the
gender, but serum ferritin positively correlated only in male
patients. Negative correlation between duration of T2DM with
Hb, PCV, MCV, MCH, MCHC and creatinine clearance were
found in both male and female patients.

Previous studies showed a positive association between insulin
resistant and high RBC count or, high haematocrit level®' "
contrary to our. The possible reasons argued for high PCV or,
Hb level in these studies were that, high insulin (due to insulin
resistance in T2DM) has synergistic effect with erythropoietin
on erythroid precursor stimulation**, stimulatory effects of
insulin on erythropoietin production'” and stimulation of
progenitor cell by insulin independently of erythropoietin.** It
is therefore possible that a vicious cycle will develops in
chronic insulin resistance state like DM, where haematological
parameter and insulin resistance will mutually enhances one
another. However, two of these studies were done on non-
diabetics and none of these studies had correlated the
haematological parameters with duration of T2DM.

In our study, there was negative correlation between duration
of T2DM with various haematological variables like PCV, Hb,
RBC indices. Although we didn’t do comparative study of
these with those of non-diabetics control individuals. The
possible mechanism for the negative correlation is high
oxidative stress induced damaged of RBC membrane.'*"?
Hyperglycemia generates reactive oxygen species (ROS).2”2
Oxidative stress develops in DM due to imbalance between
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antioxidants and antioxidant in favor of the later as low level
of antioxiadant are seen in DM.% 3!

Positive correlation of 24 hour urine protein with diabetic
duration indicates decline in renal function as evidenced by
multiples studies.®>*Y Although clinical renal involvement
occurs after occurs after 15 to 20 years after the onset of DM,
some T2DM patient had kidney damaged at the time of
diagnosis®* ** and about one third of DM patient suffers from
microalbuminuria after 15 years of onset of the disease.”” The
mean duration of DM in our study was approximately 13
(13.64 for males and 11.66 for females) years from the time of
diagnosis.

Urine albumin to creatinine ratio, which is an early and
sensitive indicator of renal involvement was positively
correlated with duration of T2DM in our study. Also there was
negative correlation between duration of T2DM with
creatinine clearance. The result was consistence with other
studies on different populations.***"!

CONCLUSION

We conclude that duration of DM has adverse effect on
haematological parameter as well as renal function in type 2
DM patients. Hence, early diagnosis of T2DM should be
emphasised and prioritized.
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