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Assessment of hemoglobin level in type 2 diabetes mellitus
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Abstract

Background: Type 2 diabetes mellitus is a chronic condition that occurs due to elevated blood glucose
level. It was predicted that around 440 million people will be affected by type 2 diabetes mellitus by
2030. The most common clinical presentations of type 2 diabetes mellitus are fatigue and reduced
work capacity. Fatigue is said to be a commonest clinical feature of anemia. Hence anemia might be
the reason for fatigue and reduced work capacity in type 2 mellitus. Chronic inflammation in type 2
diabetes mellitus could be the reason for anemia. Aim: To assess hemoglobin level in the diabetic
group and the control group. To compare the hemoglobin level in diabetic group and control group.
Materials and methods: A cross sectional analytical study was conducted with 30 healthy volunteers
as the control group and 30 type 2 diabetic individuals as the study group. The complete blood
count was done and hemoglobin level was assessed. Results: The data obtained were analyzed using
Statistical Package for Social Sciences (SPSS) version 20. The average hemoglobin level of control
group was 15.3 + 2.2 versus 10.1 + 1.2 in type 2 diabetic group and found to be statistically significant
(p-value <0.05). Conclusion: The present study found that the hemoglobin level was low in type 2
diabetic subjects than in non-diabetic subjects. This shows that anemia is prevalent in type 2 diabetes
mellitus because of chronic systemic inflammation. Hence, during routine checkup, hemoglobin level
must be assessed in type 2 diabetes mellitus to prevent cardiovascular complications and to improve
the quality of life.

Key words: anemia, hemoglobin, type 2 diabetes mellitus

Corresponding Author

Dr. R. Abiramasundari, Assistant Professor, Department of Physiology, Stanley Medical College,
Chennai — 600001, Tamil Nadu, India

Telephone: +91 9443724669 E-mail: abirami28051976@gmail.com

Introduction mellitus. It accounts for 90% of all types of the

) . . ) . disease worldwide.
Type 2 diabetes mellitus is a chronic condition

that occurs due to elevated blood glucose level. It
was predicted that around 440 million people will
be affected by type 2 diabetes mellitus by 2030
Urbanization, sedentary life and obesity account
for increasing prevalence of type 2 diabetes

In type 2 diabetes mellitus, the body cannot
produce sufficient amount of hormone insulin
and also cannot effectively use the produced
hormone insulin which is referred as “insulin
resistance”. The insulin resistance causes
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decreased glucose tolerance especially in
muscle and adipose tissue where insulin
dependent glucose uptake occurs.

Diabetes is said to be a major disabling disease
whichcanleadtoamputations, blindness, kidney
disease and cardiovascular complications®. The
most common clinical presentations of type 2
diabetes mellitus are fatigue and reduced work
capacity. Studies have shown that fatigue in
type 2 diabetes occurs due to inability of the
skeletal muscle to utilize glucose. But fatigue
is said to be a commonest clinical feature of
anemia. Hence anemia might be the reason
for fatigue and reduced work capacity in type 2
mellitus. Type 2 diabetes mellitus is said to be
associated with chronic systemic inflammation.
Chronic inflammation in type 2 diabetes
mellitus could lead to anemia.

Anemia is a major health problem affecting
quality of life. The clinical presentations of
anemia include fatigue, decreased work
capacity, anorexia, cognitive dysfunction and
depression. It increases the risk of cardiac
diseases and thereby decreasing the quality as
well as life expectancy of an individual. Hence
anemia in type 2 diabetes mellitus can add
on to the complications of Diabetes mellitus.
Hence in this study we have assessed the level
of hemoglobin in type 2 diabetic individuals.

Aim and objectives

1. To assess hemoglobin level in the
diabetic group and the control group.

2. To compare hemoglobin level in the
diabetic group and the control group.

Materials and Methods

A cross sectional analytical study was conducted
with 30 healthy volunteers as the control group
and 30 type 2 diabetic individuals as the study
group at i. The duration of study was 6 months.

Inclusion criteria

Type 2 diabetic individuals diagnosed by the
World Health Organization diagnostic criteria
of type 2 diabetes mellitus with fasting blood
sugar >2126mg/d| or post-prandial blood sugar
>200mg/dl or HbAlc 26.5% and on treatment
irrespective of their glycaemic status. The
study participants belong to the age group of
30-50yrs and the duration of type 2 diabetes
mellitus <5 years.

Exclusion criteria
e H/O hypertension.
e H/O bleeding disorder.

e H/O Chronic renal failure or decrease in
Glomerular Filtration Rate.

e H/O acute or chronic cardio-respiratory
disease.

e H/O smoking or tobacco chewing.
e BMI>30.
* Pregnancy.

Data collection was done after obtaining
Institutional Ethical Committee clearance. After
giving complete information about the study,
informed and written consent was obtained
from the participants who were selected from
diabetology Out Patient Department. The
participants were assured of the confidentiality.
Using a validated semi structured proforma,
a detailed history was obtained. A detailed
clinical examination was done.

Under sterile precautions, 2ml of venous blood
sample was collected for complete blood
count assessment using SYSMEX automated
complete blood count analyzer in the central
lab of diabetology department. This analyzer
uses cyanide free sodium lauryl sulphate (SLS)
hemoglobin detection method.
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Statistical analysis

The data obtained were analyzed by using
Statistical Package for Social Sciences (SPSS)
version 20. Mean and standard deviation
was calculated for parameters like age, BMI,
biochemical parameters and hemoglobin levels
for the control group and type 2 diabetic group.
Comparison of the parameters among the

study groups was done using student t-test.

Results

Table 1 depicts the comparison of age, BMI,
biochemical parameters and hemoglobin level
among the study groups. The mean age in the
control group was 42 + 4.6564 years versus 42
+ 4.3638 years in type 2 diabetic group. The
mean BMI in the control group was 22+2.6848
versus 22+2.3652 in type 2 diabetic group.
The p-value of age and BMI was found to be
statistically not significant. This shows that the
study groups were age and BMI matched.

Table 1: Comparison of age, BMI, biochemical parameters and hemoglobin levels
among the study groups

Variables (Mean £ SD) grotip p-value
(n=30) (Mean % SD)
(n=30)

AGE (yrs) 42+4.6564 42+4.3638 0.1235
HEIGHT (cm) 154+3.6466 156+4.6686 0.1667
WEIGHT (Kg) 64+5.9624 641+6.6894 0.2456

BMI 221+2.6848 22+2.3652 0.3457

HbA1C (%) 4.4+0.6787 6.1+0.1565 0.0458*
FBS (mg/dl) 94+9.6754 178+39.8668 0.0008**
PPBS (mg/dl) 114+8.7754 218+82.8654 0.0006**
RBS (mg/dl) 117+7.3565 206+£62.9944 0.0005**

S.Urea (mg/dl) 26+7.5762 2716.6862 0.2451
S.Creatinine (mg/dl) 0.9+0.1 0.9+0.1264 0.1258
Hemoglobin level (gm/dl) 153+2.2 10.1+1.2 0.0401*

*-Significant

**_Highly significant
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Figure 1: Comparison of hemoglobin level between control group and type 2 diabetic group
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The mean HbAI1C in the control group was
4.4 + 0.6787% versus 6.1 £ 0.1565% in type 2
diabetic group and was found to be statistically
significant (p < 0.05). The mean fasting blood
sugar and postprandial blood sugar in the
control group was 94 + 9.6754 mg/dl and 114
+ 8.7754 mg/dl versus 178 + 39.8668 mg/dl
and 218 * 82.8654 mg/dl in type 2 diabetic
group and was found to be statistically highly
significant (p < 0.001). This shows that blood
glucose level was significantly higher in type 2
diabetic group.

The mean urea level was 26 + 7.5762 mg/dl and
creatinine level were 0.9 + 0.1 mg/dl in control
group versus urea level was 27 + 6.6862 mg/
dl and creatinine level were 0.9+0.1264 mg/dI
in type 2 diabetic group and was found to be
statistically not significant. This shows that type
2 diabetic group had normal renal function.

Figure 1 depicts the comparison of hemoglobin
level between control group and type 2 diabetic
group.The average hemoglobin level of control
group was 15.3 + 2.2 gm/dl versus 10.1 + 1.2
gm/dl in type 2 diabetic group and found to be
statistically significant (p-value <0.05). It shows

that hemoglobin level was low in type 2 diabetic
subjects than in non-diabetic subjects

There were 10 males and 20 females in control
group. There were 10 males and 20 females
in study group. But there was no significant
statistical difference in their hemoglobin and
blood sugar levels, thereby showing no gender
difference in hemoglobin levels.

Discussion

Our present study found that hemoglobin level
was decreased in type 2 diabetic individuals
when compared to normal healthy volunteers.
Andrews et al in their study found that
expression of inflammatory genes is associated
with prevalence of anemia in type 2 diabetes
mellitus3. Similar findings were seen in Jessica
et al study”.

Craig et al in their study found that overt
inflammation due to type 2 diabetes mellitus
leads to anemia because of erythropoietin
unresponsiveness. Similar findings were seen
in our present study®. Similar findings were
found in chagai et study. It was found that type
2 diabetes mellitus was associated with normal
renal function®.

National Journal of Physiology 2021; (9)2



Assessment of hemoglobin level in type 2 diabetes mellitus

Babatundunde et al in their study found
that poor glycemic control and old age are
associated with high incidence of anemia in
type 2 diabetes mellitus despite of normal
renal function’.

Insulin resistance in type 2 diabetes mellitus
has affected the glucose tolerance leading
to accumulation of excess glucose in the
circulation®. This leads to a state of chronic
hyperglycemia creating a  homeostatic
imbalance®. Insulin is required for maturation of
erythroid progenitors. Reduced Insulin action
might lead to reduced production of mature
erythrocytes®*.

Type 2 diabetes mellitus is now regarded as a
chronic inflammatory disease. Many previous
studies have showed that level of inflammatory
markers like CRP, TNF alpha and IL-6 was
increased in type 2 diabetes mellitus!**?. The
level ofinflammation was foundto be associated
with glycemic control and the duration of
disease in type 2 diabetes mellitus®***. The
increased level of inflammation in type 2
diabetes mellitus leads to complications like
anemia. Anemia is defined as hemoglobin level
<13.5gm/dl in men and <12gm/dl in women?®.

The increased inflammatory cytokines have an
apoptotic effect on erythroid progenitor cells.
Insulin resistance in type 2 diabetes mellitus
leads to increased production of adipokines
from adipocytes. IL-6 is an important adipokine
which was found to be associated with insulin
resistance®®. Increasing level of IL-6 in type 2
diabetes mellitus has an anti-erythropoietic
effect. This alters the sensitivity of erythroid
progenitors to erythropoietin and further leads
to apoptosis of matured erythrocytes. This
causes decrease in circulating erythrocytes
leading to decrease in hemoglobin level®.
Andrews et al in their study found that diabetic
patients were found to have high CRP and
Ferritin level which indicated the chronic
underlying inflammation?.

It was found that anemia in type 2 diabetes
mellitus arising out of chronic systemic
inflammation gets aggravated by the developing
diabetic nephropathy®®. The diminished
erythropoietin production by the failing kidneys
in turn causes anemia.

Escorcio et al in their study found that
inflammation and decreasing renal function
are the two important factors determining
reduced hemoglobin level in type 2 diabetes
mellitus®. Cohen et al in their study found that
hyperglycemic environment and increased
formation of advanced end glycation products
also reduces the life span of erythrocytes®..

Anemia decreases the quality of life by causing
symptoms like decreased appetite, lethargy,
depression, insomnia and loss of concentration.
Fatigue in type 2 diabetes due to inability of the
skeletal muscle to utilize glucose is still more
worsened by anaemia.Hence anemia in type 2
diabetes mellitus must be screened routinely.
Early diagnosis and treatment can prevent
progression to cardiovascular complications
and also improves the quality of life in type 2
diabetes mellitus patients.

Conclusion

The present study found that hemoglobin level
in type 2 diabetes mellitus was reduced in
diabetic group when compared to normal group
which is statistically significant (p-value <0.05).
This shows that anemia is prevalent in type 2
diabetes mellitus because of chronic systemic
inflammation. Hence, during routine checkup,
hemoglobin level must be assessed in type 2
diabetes mellitus to prevent cardiovascular
complications and to improve the quality of life.

Limitations

Sample size is small in the present study, other
markers of anemia like iron profile, Vitamin B12
level and peripheral smear were not assessed.

National Journal of Physiology 2021; (9)2



Assessment of hemoglobin level in type 2 diabetes mellitus

Based on the findings from the current study,
future studies could assess all the other
investigations of anemia in type 2 diabetes
mellitus in a larger study population.
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