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ABSTRACT

Background: Anaemia is one of the world’s most common preventable condition yet it is often overlooked especially
in people with Diabetes Mellitus. Anaemia is a common finding in patients with diabetes. Anaemia in patients with
diabetes mellitus might contribute to the pathogenesis and progression of cardiovascular disease and aggravate
diabetic nephropathy and retinopathy. This aims to study the correlation between HbAlc and blood glucose levels in
anaemic diabetics in order to assess the influence of anaemia on HbAlc and the effect of severity and type of anaemia
on HbAlc.

Methods: It’s a case control study, 200 Diabetic subjects were divided into two groups of 100 each based on their
HbAlc levels group A, with good glycaemic control (HbAlc<7) and group B with poor glycaemic control
(HbA1c>7), incidence of anaemia was measured and compared among them and also with 100 age and sex matched
healthy non Diabetic controls.

Results: In this study, it was found that high incidence of anaemia was found significantly higher in diabetics group
with poor glycaemic control. Anemia was detected in 55% of patients among diabetic patients. Anaemia was seen in
71% of patients in group B with poor glycaemic control as compared to group A with good glycaemic control, in
which only 39% of patients had anaemia. Mean haemoglobin was significantly lower that is, 10.81+3.0 in group with
poor glycaemic control as compared to group with good glycaemic control i.e. 13.04+2.02. There was a statistically
significant negative correllation between Haemoglobin percentage and HbAlc.

Conclusion: Anaemia is a common finding in patients with diabetes. Diabetes related chronic hyperglycaemia can
lead to a hypoxic environment in the renal interstitium which results in impaired production of erythropoietin by the
peritubular fibroblasts and subsequently anaemia occurs. Anaemia in patients with diabetes mellitus might contribute
to pathogenesis and progression of cardiovascular disease and aggravate diabetic nephropathy and retinopathy.
However, an emphasis on regular screening for anaemia, alongside that for other diabetes related complications,
might help to delay the progression of vascular complication in these patients.
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INTRODUCTION

There are currently approximately 40.9 million patients
with diabetes mellitus in India and this number is
expected to rise to about 69.9 million by the year 2025.
This high burden of diabetes is likely to be associated
with an increase in associated complications.*

Type 2 Diabetes Mellitus is a non-autoimmune, complex,
heterogeneous and polygenic metabolic disease condition
in which the body fails to produce enough insulin,
characterized by abnormal glucose homeostasis. Its
pathogenesis appears to involve complex interactions
between genetic and environmental factors. Type 2
Diabetes Mellitus occurs when impaired insulin
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effectiveness (insulin resistance) is accompanied by the
failure to produce sufficient cell insulin.

In type 2 diabetes mellitus patients glycosylated
haemoglobin (HbA1c) is an effective tool in monitoring
long term blood glucose control. HbAlc gives an
accurate estimate of the average of the plasma glucose
levels from the past 8 to 12 weeks. Hence glycosylated
haemoglobin becomes an important marker of glycemic
control in diabetes mellitus. HbAlc testing is a measure
of diabetic glycaemic control. Diabetes control is
categorized as poor control (HbAlc levels >9%),
moderate control (HbAlc levels between 7% and 9%)
and good or desired control (HbALc levels <7%).?

Anaemia is one of the world’s most common preventable
condition yet it is often overlooked especially in people
with Diabetes Mellitus.®

Anaemia is more common in diabetes and develop earlier
than in patients with renal impairment from other causes.
However, patients with diabetes may be more vulnerable
to the effects of anaemia because many also have
significant cardiovascular disease and hypoxia-induced
organ damage.

Although anaemia can be considered a marker of Kidney
damage, reduced hemoglobin levels independently
identify diabetic patients with an increased risk of
microvascular complications, cardiovascular disease and
mortality.*

Many factors have been suggested as the reason for the
earlier onset of anaemia in patients with diabetes,
including severe symptomatic autonomic neuropathy,
causing efferent sympathetic denervation of the kidney
and loss of appropriate erythropoietin production;
damage to the renal interstitium, systemic inflammation;
and inhibition of erythropoietin release.®

In spite of the plethora of reports on the presence of
anaemia in diabetic patients with renal insufficiency,
limited study exists on the incidence of anaemia in
diabetics prior to the evidence of renal impairment. This
may explain why most diabetic patients with normal renal
function are rarely tested for anaemia. The need for more
studies on incidence of anaemia in diabetic patients prior
to renal impairment has therefore become imperative, in
order to increase the level of awareness and
understanding of anaemia amongst diabetic patients.®

Correction of the anaemia not only lessens fatigue,
greater exercise tolerance, and an improved quality of life
but also to a reduction in outpatient and hospital
admissions for congestive heart failure. Data are
accumulating that suggestive treatment of anaemia will
slow the progression of microvascular and macrovasular
complications including postural hypotension from
autonomic  neuropathy, retinopathy and diabetic
nephropathy. Promptly diagnosing and treating anaemia

in patients with diabetes may result in improved quality
of life and decreased morbidity and mortality.”

The aim of the study was:

e  To study the correlation between anaemia and the
degree of glycaemic control in type 2 diabetic
patients

e To study the prevalence and type of anaemia in
diabetic patients.

METHOD

About 100 patients of type 2 diabetes mellitus with their
glycosylated hemoglobin levels less than 7%, 100
patients of type 2 diabetes mellitus with their
glycosylated hemoglobin levels more than 7% attending
the Medicine outpatient and inpatient departments of
hospitals attached to Bangalore medical college and
research institute were selected for the study. 100 age
and sex matched controls were selected randomly from
in and around Hospitals attached to Bangalore medical
college and research institute. The study was conducted
between october 2018 to march 2019. The study protocol
was approved by the hospital ethical committee.

Inclusion criteria

e  Patients willing to give written informed consent

e  Age >18 years

e  Clinically proven cases of type 2 diabetes mellitus
with Anaemia.

Diabetes Diagnosed as per ADA guidelines i.e.
symptoms of diabetes with random blood sugar >200
mg/dl or fasting blood sugar >126 mg/dl or HbAlc
>6.5% or 2-hour plasma glucose >200 mg/dl during an
oral glucose tolerance test. Anaemia is diagnosed as per
WHO guidelines i.e. Hb <13 g/dl in male and Hb <12 in
non-pregnant females.

Exclusion criteria

e  Diabetic patients with chronic kidney disease (GFR
<60 mL/min/1.73 m? for 3 months)

Pregnant women

Age <18 years

Acute blood loss

Diabetic patients who are on metformin

Patient not willing to give consent for the study
Other causes of anaemia in diabetes mellitus.

All the subjects and control will be generally and
systemically examined to rule out the presence of other
co-morbid conditions. Anthropometry: Height, Weight,
BMI were measured, waist to hip ratio was collected. A
questionnaire was provided to the controls and subjects
to know about their lifestyle, past history, family history
and list of medications.
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Blood sample from the study and control group will be with poor glycaemic control, which was statistically
drawn under complete aseptic precautions, after significant.

obtaining informed consent. Fasting and two hours post

prandial blood sample will be collected for analysis in Table 3: Mean haemoglobin in three different groups.

vacuum evacuated tubes as follows:
Parametes HbAlc<7 HbA1c>7 Control

e  Clot activator containing vacuum evacuated tubes | Age 53.44+10.811 53.38+12.5 53.88+13.62 |
for estimation of Complete Haemogram, Peripheral
Blood Smear, Renal Function Test and Iron Profile Table 4: Anaemia in different groups.
e  Fluorides EDTA vacuum evacuated tubes for
estimation of blood glucose and glycosylated Group Anaemia P value
hemoglobin. Present Absent
o ] HbAlc<7 39 61
Statistical analysis HbAlc>7 71 29 0.0001
The Continuous data in this study was assessed using _Cl_gglr ol 126 ?i 4
repeated measure ANOVA and unpaired ‘t’ test.
Categorical data was assessed using chi-square test. Sub-
group analysis was done for relevant metabolic
parameters. 84
71
RESULTS o1
About 200 diabetic patients are divided into two groups
based on their glycaemic control; group A with better 39
glycaemic control (HbAlc <7) and group B with poor 29
glycaemic control ( HbAlc >7) and 100 controls were 16

taken-group C. Age distribution of the study participants
and mean age in all three groups are comparable as
shown table 1 and 2.

Diabetic Diabetic Control

Table 1: Age distribution of study participants. with with
HbAlc<7  HbAlc>7

Age HbAlc<7 HcA1C>7 Control ;I'ota = Anemia present  ® Anemia absent

18-32 Yrs 39 04 03 46

33-47Yrs 28 29 34 91 Figure 1 : Anaemia in different groups.

48-62 Yrs 23 43 36 102

63-77 Yrs 10 19 20 49 In group with poor glycaemic control, mean FBS was

78-92Yrs 0 05 07 12 high i,e 257.67+68.48 as compared to group with good

Total 100 100 100 300 glycaemic control i,e 244.93+98.23 and also PPBS was
high in group with poor glycaemic control compared to

Table 2 : Mean ages of all the groups . group with good glycaemic control as shown in table

5.There was statistically significant difference between

Paramets HbAlc<7  HbAle>7  Control | group A and group B, and also between group A and

| Age 53.44+10.811 53.38+12.75 53.88+13.62 |  9roup C (P <0.01).

In our study there were 154 males and 146 females. Table 5 : Mean FBS and PPBS in different groups.

Anemia was detected in 110 (55%) patients among 200

diabetic patients.Anaemia was seen 71 (71%) patients | Parameters  HBALC<7 __HBAIC>7 __ Control |
among 100 patients in group B with poor glycaemic FBS 244.93t98.2 5o oo 00 g 114.71E
control as compared to group A with good glycaemic 3 80.99
control , where ony 39 (39%) patients had anaemia.The PPBS 305.41£53.1  acgas743g9 L48:01%
above findings are tabulated and graphically represented 39 97.83

in table 4 and figure 1. Mean haemoglobin was

significantly lower i,e 10.81+3.0 in group with poor Relationship between HbAlc and Haemoglobin in
glycaemic control as compared to group with good different groups shown in table 6. There was a
glycaemic control ie 13.04+2.02 as shown in table statistically significant negative correlation between
3.Hence in a group with good glycaemic control has Haemoglobin percentage and HbAc.

better haemoglobin percentage as compared to group
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Table 6 : Correlation between Hb and HbAlc.

- Group A ~ Group B ~Group C
HbAlc
(%) 6.845+1.1755 10.716+2.8374 5.519+1.6424
Hb 13.174+
(%) 13.085£2.029  10.809+3.0005  yyq

In group with good glycaemic control; 82% had
normocytic anaemia, 13% had iron defiency anaemia and
5% had VIT B 12 deficiency anaemia as shown in Figure
2.

6% 4%

= NORMOCYTIC
IRON DEFICIENCY

= VITB12 DEFICIENCY

Figure 2: Incidence and type of anaemia in group with
HbAlc< 7.

In group with poor glycaemic control 71% had

normocytic anaemia, 18% had iron deficiency anaemia
and 11% had Vit B 12 as shown in Figure 3.

-

= NORMOCYTIC
IRON DEFICIENCY

= VITB12 DEFICIENCY

Figure 3: Incidence and type of anaemia in group with
HbAlc >7.

Table 7 : Different parameters in the study.

Parameters HbA1c>7 ~ HbA1c<7 |

S. Iron 40.00+15.82 46.34+17.71
S. Ferritin 89.81+208.69  90.08+204.02
TR Saturation 13.03+7.62 14.01+7.58
TIBC 379.77+£92.40  392.72+95.14
Vit B12 328.99+258.27 337.20£213.48
S Folic acid 12.35+4.05 13.09+4.0

The different parameters in study like serum iron, serum
ferritin, transferin saturation, TIBC, Vit B12 and serum
folic acid were as in Table 7.

DISCUSSION

In the present study, there was significant prevalence of
unrecognised anaemia was found among diabetics as
compared to non-diabetics, which was significantly
higher among uncontrolled diabetes than controlled
diabetes, even in the patients with normal renal function.

A study done by Bhargav K et al, demonstrated that there
is significant negative correlation between haemoglobin
and HbAlc. Anaemia was present in 40% of diabetics
and majority was in the age group between 50-60 years
and majority of anaemia was normocytic (66%) as
compared to microcytic (29%).5 Another study done by
Adejumo et al in 2012 showed that incidence of anaemia
was 15.3% in participants with diabetes without renal
insufficiency. The study added that patients who have
poorly controlled diabetes were at higher risk of anaemia
than those with controlled diabetes.®

Several studies have reported factors that increase the risk
of anaemia, which include damage to renal interstitium
due to chronic hyperglycaemia and consequent formation
of advanced glycation end products by increased reactive
oxygen species, and systemic inflammation as well as
reduced androgen levels induced by diabetes as shown by
Adejumo et al, and Fetch et al in 2016.58°

Andrews and Arredono determined that the presence of
anaemia in type 2 diabetes as well as evaluating the
expression of genes related to inflammation and immune
response. The results found by the authors demonstrate
that diabetic patients with anaemia exhibit increased
expression of proinflammatory cytokines as compared to
diabetic patients only.

In anaemic patients increase in IL-6 production as well
as B cell activity, was confirmed which reinforces the
association between IL-6 and antierythropoetic action.°

Hence there is a need of studies about anaemia in
diabetes without renal dysfunction.

CONCLUSION

Anaemia is common finding in type 2 diabetes mellites
patients when compared with the general population.
Anaemia in patients with poor glycaemic control might
contribute to pathogenesis and progression of morbid
conditions related to cardiovascular disease and aggravate
diabetic nephropathy and retinopathy. However,
emphasis on regular screening for anaemia in diabetics
along with that of other diabetes related complications,
might help to delay the progression of micro and
macrovascular complications in these patients.
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In patient with diabetes, it would be desirable to evaluate
for anaemia often, even when the renal parameters are
within normal limits for better quality of life.
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