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ABSTRACT:
Aim:Anemia is a worldwide public health issue that affects both developing and industrialized nations. The present study
was conducted to find association of iron deficiency anemia with Hbalc levels in non-diabetics and effect of iron therapy on
Hbalc levels. Methodology: 84 patients with iron deficiency anemia were assessed for haemoglobin, HbAlc, serum ferritin,
serum iron, total iron binding capacity (TIBC), mean corpuscular haemoglobin (MCH), mean corpuscular volume (MCV),
mean corpuscular haemoglobin concentration (MCHC), blood urea and serum creatinine. Patients received iron
supplementation for three months in the form of oral ferrous sulphate (325 mg per tablet), with dosages appropriate for the
severity of their anemia. The HbA1c level was evaluated before and after iron therapy. Serum iron and TIBC were measured
using the ferrozine/MgCQO3 technique. A method based on chemiluminescence was used to assess serum ferritin. Results:
The age group <30 years had 5, 31-40 years had 18, 41-50 years had 26 and 51-60 years had 35 patients. The difference was
non- significant (P> 0.05). There were 24 cases of mild, 50 cases of moderate and 10 cases of severe anemia. The difference
was significant (P< 0.05). The mean hemoglobin at baseline and at 3 months was 9.26 and 11.12, serum iron was 20.4 and
60.3, TIBC was 340.1 and 348.5, serum ferritin was 8.12 and 46.2 and HbAlc was 5.27 and 5.12 respectively. The
difference was significant (P< 0.05). At baseline HbAlc had negative excellent correlation with Hb (-.752) while after iron
supplementation there was decrease in HbAlc levels and increase in Hb levels. HbAlc and hemoglobin at 3 months showed
negative moderate correlation with Pearson’s coefficient value being -0.55 (p<0.001). This signifies that as the value of Hb
increases there is a moderate decrease in HbAlc. Conclusion: A significant correlation between iron deficiency anemia and
elevated HbALC level in non- diabetics was found. HbALC increases with the severity of anaemia and vice versa. The
decreased erythrocyte indices, decreased erythrocyte life span, and altered morphology play a significant role.
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INTRODUCTION

Anemia is a global public health concern that impacts
both developing and developed countries. It has a
major impact on social and economic advancement as
well as human health. All stages of life are
susceptible, but pregnant women and young children
are more vulnerable.! About one-third of the world's
population suffers from anemia, a disorder in which a
person's red blood cell (RBC) count and/or
hemoglobin (Hb) concentration are below normal and
insufficient to meet their physiological needs. In
addition to poorer birth outcomes, lower adult
productivity at work, and delayed cognitive and
behavioral development in children, anemia is

associated with increased morbidity and death rates in
both women and children.?

The glycation of the NH2-terminal valine residue of
the globin chain produces hemoglobin Alc (HbAlc),
a glycated form of hemoglobin (Hb). HbAlc and
other glycated hemoglobins (HbA) make up the HbAl
percentage of adult hemoglobin. As the predominant
hemoglobin, HbAlc is the major component of HbAl
fractions.> The American Diabetes Association has
recently included HbAlc testing to its list of
diagnostic criteria for diabetes diagnosis. The
accepted diagnostic cutoff point for diabetes mellitus
is 6.5% HbAZc. It was previously thought that blood
glucose levels had the biggest impact on HbAlc.*
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However, multiple studies have shown that, in
addition to diabetes, a variety of other coexisting
illnesses can also affect the HbAlc readings, such as
Iron Deficiency Anemia, which is a significant public
health issue in developing nations such as India.>®
The present study assessedthe association of iron
deficiency anemia with Hbalc levels in non-diabetics
and the effect of iron therapy on Hbalc levels.

METHODOLOGY

The present study comprised 84 patients with iron
deficiency anemia of both genders. The ethical review
committee approved the study. All were informed
regarding the study and their written consent was
obtained.

The demographic profile of each patient was
recorded. All patients were subjected to assessment of
haemoglobin, HbAlc, serum ferritin, serum iron, total
iron binding capacity (TIBC), mean corpuscular

haemoglobin (MCH), mean corpuscular volume
(MCV), mean corpuscular haemoglobin concentration
(MCHC), blood urea and serum creatinine. The serum
iron <30mcg/ dl, TIBC >300mcg/dl and ferritin
<15mcg/dl made the diagnosis of microcytic
hypochromic anemia.

Patients received iron supplementation for three
months in the form of oral ferrous sulphate (325 mg
per tablet), with dosages appropriate for the severity
of their anemia. The HbAlc level was evaluated
before and after iron therapy. Serum iron and TIBC
were measured using the ferrozine/MgCO3 technique.
A method based on chemiluminescence was used to
assess serum ferritin. We used the sandwich ELISA
method to calculate HbAlc. The autoanalyzer PCi20+
was used to calculate the hemogram. Data thus
obtained were subjected to statistical analysis. P value
< 0.05 was considered significant.

RESULTS
Table I Distribution of patients
Age group (years) | Number | P value
<30 5
31-40 18
4150 26 084
51-60 35

The age group <30 years had 5, 31-40 years had 18, 41-50 years had 26 and 51-60 years had 35 patients. The

difference was non- significant(Table I).

Table Il Distribution of patients based on severity of anemia

Severity of anemia Number | P value
Mild 24
Moderate 50 0.04
Severe 10

There were 24 cases of mild, 50 cases of moderate and 10 cases of severe anemia. The difference was

significant (Table II).

Table 111 Assessment of laboratories parameters

Parameters Baseline | 3 months | P value
Hb (gm/dl) 9.26 11.12 0.03
Serum iron (mcg/dl) 20.4 60.3 0.01
TIBC (mcg/dl) 340.1 348.5 0.19
Serum ferritin (ng/ml) 8.12 46.2 0.01
HbAlc 5.27 5.12 0.05

The mean hemoglobin at baseline and at 3 months was 9.26 and 11.12, serum iron was 20.4 and 60.3, TIBC was
340.1 and 348.5, serum ferritin was 8.12 and 46.2 and HbAlc was 5.27 and 5.12 respectively. The difference

was significant (Table 111).
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Graph I Correlation between haemoglobin and hbalc at baseline and 3 months
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At baseline, HbAlc had a negative excellent

correlation with Hb (-.752) while after iron
supplementation there was a decrease in HbALc levels
and an increase in Hb levels. HbAlc and hemoglobin
at 3 months showed a moderate negative correlation
with  Pearson’s  coefficient value being -
0.55(p<0.001). This signifies that as the value of Hb
increases there is a moderate decrease in HbAlc
(Graph I).

DISCUSSION

One of the most prevalent diseases in the world and
one that is spreading quickly is diabetes mellitus. It is
also a leading contributor to morbidity and mortality.
Diabetes control has been linked to complications
from the illness.” Glycated hemoglobin, or
hemoglobin A1C, continues to be the primary
indicator of disease control even with the introduction
of newer objectives that indicate diabetes control,
such as the time in range. The hemoglobin A1C
(HbAc) test determines a person's glycemic index for
the last three months. The most common hemoglobin
A1 fraction is called HbAlc.® The N-terminal valine
of both beta chains joins forces with red blood cell
glucose during the glycation process to form an
aldimine  linkage, which  then  experiences
rearrangement to form a more stable ketoamine bond.®
Not only is it considered the primary objective of
glycemic control, but it is also listed as a diagnostic
criterion in recommendations made by the American
Diabetes Association. Once believed to be exclusively
influenced by blood glucose levels, HbAlc may also
be raised in conditions other than diabetes, such as
haemoglobinopathies, pregnancy, chronic renal
illnesses, and nutritional anemias, according to several
studies. 0!
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We found that the age group <30 years had 5, 31-40
years had 18, 41-50 years had 26 and 51-60 years had
35 patients. There were 24 cases of mild, 50 cases of
moderate and 10 cases of severe anemia. Alzahrani et
al'? assessed the effect of different types of anemia
including iron deficiency anemia, sickle cell anemia,
B -thalassemia trait, and megaloblastic anemia on
HbAlc levels. The mean HbAlc levels were
significantly higher in sickle cell anemia at 5.83% and
in iron deficiency anemia at 5.75% when compared to
the control group at 5.32%. However, the mean
HbAlc levels in megaloblastic anemia were 5.38%
and 5.45% in beta thalassemia trait, which were not
significantly different when compared to the control
group. HbAlc significantly decreased from 5.75 to
5.44% after treatment in the iron-deficient group.
Moreover, lower hemoglobin and higher red cell
distribution width correlated with higher HbAlc
levels in patients with sickle cell anemia.

We found that the mean hemoglobin at baseline and at
3 months was 9.26 and 11.12, serum iron was 20.4
and 60.3, TIBC was 340.1 and 348.5, serum ferritin
was 8.12 and 46.2 and HbAlc was 5.27 and 5.12
respectively. Hansen et al*® anticipated normal levels
of glycated hemoglobin and found that HbAlc levels
decreased in response to anemia treatment, which was
likely due to increased bone marrow erythropoiesis
resulting in the production of new immature
erythrocytes. They also demonstrated that there were
no statistically significant differences between the
HbAlc concentrations of iron-deficient patients,
vitamin B12-deficient patients, and healthy controls.
We observed that at baseline HbAlc had negative
excellent correlation with Hb (-.752) while after iron
supplementation there was decrease in HbAlc levels
and increase in Hb levels. HbAlc and hemoglobin at
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3 months showed negative moderate correlation with
Pearson’s coefficient value being -0.55. This signifies
that as the value of Hb increases there is a moderate
decrease in HbALc. Sluiter et al’s** theory postulated
that since the production of glycated haemoglobin is
an irreversible process, the amount of HbAlc in a
single erythrocyte would increase proportionately
with the age of the cell. For example, they discovered
that, as would be the case following treatment for iron
deficiency anemia, those with very young red blood
cells and normal blood glucose levels had reduced
HbAlc concentrations. On the other hand, if iron
shortage has continued for a long time, the rate at
which red blood cells are produced will drop. This
will lead to anemia, a greater average age of
circulating erythrocytes than is typical, and rising
HbAlc values.

CONCLUSION

Authors found a significant correlation between iron
deficiency anemia and elevated HbA1C level in non-
diabetics. HbAL1C increases with the severity of
anaemia and vice versa. The decreased erythrocyte
indices, decreased erythrocyte life span, and altered
morphology play a significant role.
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