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Abstract

Aims and objectives: The main objective of the current study is to delineate prevalence, type of anemia in patients enduring with
hypothyroidism and to correlate its severity with deficient levels in thyroid profile.

Material and Methods: The prospective study spanning for a year (December 2017 to November2018) consisting of 1500 patients was
done in collaboration with Department of Biochemistry at tertiary care Centre. A detailed history was taken and investigations were done in
all patients conferred with Anemia and hypothyroidism. Peripheral smear examination, RBC indices, Complete Blood Count were the
essential investigations for anemia.

Results: The prevalence of anemia was found to be 41.8%. In anemic patients, the predominance of normocytic normochromic anemia was
98.56% (most common), microcytic hypochromic anemia was 0.95% and macrocytic anemia was 0.49%. 59.34% had mild anemia,
39.71% had moderate anemia and 0.95% had severe anemia.

Conclusion: The study showed the association of anemia and hypothyroidism and it further highlighted the relation between the two with
respect to severity. Normocytic normochromic anemia and mild anemia were observed to be the most widely recognized types of anemia in
hypothyroid patients. This will help in implementing appropriate therapeutic decisions for both the conditions and contribute to the

wellbeing of the patients.
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Introduction

The thyroid hormones play an important role in the
regulation of red blood cell production, that is,
erythropoiesis. Therefore, in hypothyroidism, a condition in
which the production of thyroid hormones is reduced, a
disturbance might be observed in the hematological
parameters, despite the fact that, the accurate component of
the impact of thyroid hormones on erythropoiesis has not
yet been uncovered.! According to a study, pervasiveness of
anemia in subclinical and overt hypothyroid groups was
26.6% and 73.2% individually. Thus, the recurrence of
anemia in subclinical hypothyroidism is higher than in
general population.? In this way, hypothyroidism could be a
hazard factor for anemia. Normocytic and normochromic
type of anemia in hypothyroidism is due to reduced
stimulation for erythropoiesis. Iron deficiency anemia could
be due to menorrhagia in women or due to malabsorption
caused by the deficiency of the hormone.® Vitamin B12
deficiency can cause megaloblastic anemia.*® In some cases,
even Iron deficiency anemia could be one of the reasons for
hypothyroidism because iron is required to catalyze the
initial two steps involving the thyroid peroxidase and
deiodinase, though the mechanisms are not clearly known.®’
So, it is essential to pay attention to the relationship between
anemia and hypothyroidism in diagnosis for choosing the
course of the treatment as one might be the basic cause for
the other.2® Therefore, this study aims at concentrating on
the prevalence of anemia in hypothyroidism and the kinds of
anemia in hypothyroid patients.

Material and Methods
The present study was conducted at tertiary care centre for a
period of one year from December 2017 to November 2018

on 1500 patients in the age >18yrs in collaboration with
Department of Biochemistry. Laboratory confirmation of
overt hypothyroid patients was based on low T3, T4 and
high TSH values and subclinical hypothyroid patients was
based on normal T3, T4 and High TSH values. Patients with
Secondary hypothyroidism, on thyroid medications
(carbimazole, amiodarone, radio-iodine, propylthiouracil
and others), other comorbidities (connective tissue
disorders, haemoglobinopathies) causing anemia were
avoided in the examination by obtaining the history. A
definite history was taken and examinations were
accomplished for assessment of anemia. The essential
examinations for anemia were Complete Blood Count
(CBC), RBC Indices, peripheral smear examination. Based
on the RBC morphology they were partitioned into the
following groups and specific investigations were done to
decide the type of anemia. Normocytic normochromic
anemia; Microcytic hypochromic anemia; Macrocytic
anemia; Anemia was classified based on hemoglobin levels
as Mild - Hb 10 to 12 gm%; Moderate - Hb 8 to 10 gm%;
Severe - Hb< 8 gm%.

Estimation of the thyroid function (T3, T4, and TSH) test
was carried out.

Overt Hypothyroid — Low T3, T4 and High TSH;
Subclinical Hypothyroid — Normal T3, T4 and High TSH.
The collected data was analyzed by applying appropriate
statistical tests.

Results

The aim of this study is to depict the predominance, type of
anemia in patients with hypothyroidism and correspond its
seriousness  with inadequate dimensions in thyroid
profile.1500 hypothyroid patients were considered. The
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prevalence of anemia was observed to be 41.8% (Table 1).
In the anemic patients, the predominance of normocytic
normochromic anemia was 98.56% (most common),
microcytic hypochromic anemia was 0.95% and macrocytic
anemia was 0.49% (Table 2). 59.34% had mild anemia,
39.71% had moderate anemia and 0.95% had severe anemia
(Table: 3). In mild anemia patients, 9.67% had overt
hypothyroidism and 90.33% had subclinical hypothyroidism
(Table 4). In moderate anemia patients, 9.63% had overt
hypothyroidism and 90.37% had subclinical
hypothyroidism. In severe anemia patients, 100% had
subclinical hypothyroidism.

Discussion

Anemia could be a frequent, though typically neglected,
clinical condition incidental to thyroid diseases. Although it
is an indisputable fact that anemia and thyroid pathology
often occur at the same time, the relationship between the
two disorders remains uncertain. Thyroid hormones activate
the proliferation of erythrocyte precursors both directly and
through increase in erythropoietin production, whereas iron-
deficiency anemia negatively influences the activity of
thyroid gland. So, different sorts of anemia would develop
in the course of thyroid pathology. The danger of anemia in
autoimmune thyroid disease (AITD) may be associated with
pernicious anemia and atrophic gastritis, celiac disease,
autoimmune hemolytic syndrome, or rheumatic disorders.
Anemia is seen in 20 to 60% of the patients with
hypothyroidism.****  Normocytic anemia is the most
common, whereas macrocytic or microcytic anemia occurs
less frequently. Anemia in hypothyroidism would probably
be due to bone marrow depression, reduced erythropoietin
production, any comorbid diseases, or associated iron,
vitamin  B12, or folate deficiency. Normocytic
normochromic anemia may be due to depression of bone
marrow, thyroid gland underactivity or due to less
erythropoietin production because of feedback inhibition as
a result of decreased need of oxygen (as metabolism is
reduced in hypothyroidism). Hypoproliferative
erythropoiesis is seen in hypothyroidism (erythrocyte life
cycle is normal). Thyroid hormone increases the production
of 2,3-diphosphoglycerate which increases the transfer of
oxygen into cells, this function is also impaired in
hypothyroidism.®**?  Microcytic hypochromic anemia
occurs due to increased loss of blood because of
menorrhagia in women and malabsorption seen in
hypothyroidism. Macrocytic anemia is seen in because of
autoimmune origin (causing vitamin B12) or due to
malabsorption of folic acid.** The occurrence of anemia and
thyroid pathology together is an important clinical problem.
Thyroid gland abnormality and AITD need to be considered
as potential causes, especially in cases of treatment-resistant
or refractory anemia, as well as in the case of increased red
blood cell distribution width. In patients with increased
RDW, but with normal iron levels, thyroid function should
be checked with vitamin B12 and folic acid levels.
Moreover, hematological parameters of patients with
thyroid dysfunction should also be checked.

As per the information of WHO, the pervasiveness of
anemia is 24.8% all through the world and it is seen more
often in underdeveloped countries. In our investigation, the
prevalence of anemia in hypothyroid patients was observed
to be 41.8%. Hence, recurrence of anemia in
hypothyroidism is more noteworthy than general
population. This demonstrates hypothyroidism is a hazard
factor for anemia.

As per the investigation by Das et al, among
hypothyroid patients with anemia in Eastern India, the most
widely recognized type of anemia seen was normocytic
normochromic anemia with a percentage of 51.6%,
microcytic hypochromic anemia (46.6%) and macrocytic
anemia (10.8%) were also seen.® In another study by
Kulkarni VK et al,” the most common type of anemia
observed was normocytic normochromic anemia (65.9%),
microcytic hypochromic (22.72%) and macrocytic anemia
(11.36%) were also seen in it. In correlation with these
studies, in our investigation also, we saw that the most well-
known type of anemia in hypothyroid patients was
normocytic normochromic anemia (98.56%) (Fig. 1A),
while microcytic hypochromic (0.95%) (Fig. 1B) and
macrocytic (0.49%) (Fig. 2A & 2B) were also seen.

The severity of anemia was assessed on the basis of
hemoglobin levels in the blood of the hypothyroid patients
and categorized into mild, moderate and severe anemias.
The deficient levels in thyroid profile was assessed on the
basis of T3,T4 and TSH levels of the patients and was
categorized into overt (low T3, T4 levels and high TSH
levels) and subclinical (normal T3, T4 levels and high TSH
levels) hypothyroidism. As per the investigation by Das et
al, mild anemia (51.6%) was the most basic type of anemia
depending on severity among the hypothyroid patients,
while moderate (25%) and severe (20%) anemias were also
seen. Even in our study the most common type depending
on severity was found to be mild anemia (372 patients out
of 627 patients with anemia — 59.34%), while moderate
anemia (249 patients out of 627 patients — 39.71%) and
severe anemia (6npatients out of 627patients — 0.95%) were
also seen. In contrast to the study by Das et al, we also tried
to correlate the severity of anemia with deficient levels in
thyroid profile in the hypothyroid patients. In our
investigation we saw that, the predominance of mild anemia
in overt hypothyroid patients was 20.33%, while in
subclinical hypothyroid patients, it was 24.94%. The
pervasiveness of moderate anemia was 13.55% and 16.7%
in overt and subclinical hypothyroidism individually. Severe
anemia was additionally observed in subclinical
hypothyroid patients with a prevalence of 0.4%. On the
whole it was observed that mild, moderate and severe
anemias were more prevalent in subclinical hypothyroidism.
According to a study by Mehmet E et al, which was done in
turkey, the anemia recurrence in overt hypothyroidism was
43% while in subclinical hypothyroidism it was found to be
39%. In that review, it was presumed that the recurrence of
anemia in subclinical hypothyroidism can be as high as that
in overt hypothyroidism.** The observation in our study
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revealed higher prevalence of mild, moderate and severe
anemias in subclinical hypothyroidism.

Conclusion

The present study identified the association of anemia and
hypothyroidism and it further highlighted the correlation
between the two with respect to severity. Normocytic
normochromic anemia and mild anemia were observed to be
the most widely recognized types of anemia in hypothyroid
patients. This will help in implementing appropriate
therapeutic decisions for both the conditions and contribute
to the well-being of the patients.

Observations and Results

Prevalence of anemia in hypothyroid patients =

Number of hypothyroid patients with anemia/ total number
of hypothyroid patients=627/1500 = 41.8%.

Table 1: Percentage of male and female among the
hypothyroid patients

Gender Number Percentage
Male 162 10.80%

Female 1338 89.20%
Total 1500 100%

Table 2: Prevalence of anemia in hypothyroid patients relying upon morphology

Morphology Number of patients with the Prevalence of the anemia
anemia
Normocyticnormochromic 618 98.56%
Microcytic hypochromic 6 0.95%
Macrocytic 3 0.49%
Total 627 100%
Table 3: Prevalence of anemia in hypothyroid patients depending on severity
HB Levels (MG/DL) | Number of patients with anemia | Prevalaence of the anemia
Mild 10t0 12 372 59.34%
Moderate 8to 10 249 39.71%
Severe Less than 8 6 0.95%
Total 627 100%

Table 4: Correlation of severity of anemia and hypothyroidism:
Total number of overt hypothyroid patients = 177
Total number of subclinical hypothyroid patients = 1347

Anemia Total number of Number of patients with overt Number of subclinical
patients hypothyroid hypothyroid patients
Mild 372 36(9.67%) 336(90.33%)
Moderate 249 24(9.63%) 225(90.37%)
Severe 6 0 6(100%)
Anemia Total number of Prevalence in overt Prevalence in subclinical
patients hypothyroid patients hypothyroid patients
Mild 372 20.33% 24.94%
Moderate 249 13.55% 16.7%
Severe 6 0% 0.4%
Total 627
Fig. 1A: Photomicrograph of Normocytic normochromic;1B: Microcytic hypochromic Anemia
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Fig. 2A & 2B: Photomicrograph of Macrocytic Normochromic Anemia.
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