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ABSTRACT
Introduction: Elevated anti-thyroid peroxidase (Anti-TPO) antibodies and thyroid
stimulating hormone (TSH) levels in hypothyroidism have been linked to the alter the
vitamin B12 metabolic pathway thereby imparting the anemia. Thyroid peroxidase is
an important enzyme responsible during organification of iodide for synthesis of
thyroid hormone. Antibodies to TPO are formed as a part of autoimmune response of
body causing autoimmune thyroiditis in patients. Antibodies to thyroid peroxidase
(TPO) are clinically useful markers of thyroid autoimmunity
Objectives: Present study aims to correlate the thyroid stimulating hormone and antithyroid peroxidase expression in Anti-TPO positive patients with the anemia.
Methods:60 patients who were anti-TPO positive and hypothyroid were recruited in
present study.TSH level, anti-TPO antibodies level and haemogram was analysed
among all patients.
Results: There was a positive correlation between the haemoglobin and TSH level (r=
0.09580). There was a negative correlation between the Haemoglobin and Anti-TPO
expression (r= -0.2086).
Conclusion: Present study revealed a correlation of anemia with TSH level and AntiTPO expression which have the diagnostic value. Anti-TPO positive hypothyroid
patients have risk of developing anaemia.
Keywords: Anemia, TSH, Anti-TPO, Thyroid.
INTRODUCTION
Thyroid peroxidase is an important enzyme responsible during organification of iodide for
synthesis of thyroid hormone. Antibodies to TPO are formed as a part of autoimmune
response of body causing autoimmune thyroiditis in patients. Antibodies to thyroid
peroxidase (TPO) are clinically useful markers of thyroid autoimmunity, but any other
pathogenic effect is only restricted to a secondary role for amplifying already ongoing
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autoimmune response. Abnormal laboratory findings in hypothyroid patients include anemia,
except when accompanied by iron deficiency, the anemia and other abnormalities which
gradually resolve with thyroxine replacement.1TPO antibodies have also been related to an
increased risk of anaemia in hypothyroidism. TSH levels beyond a certain threshold were
linked to more severe anaemia.2
Anti-TPO and anti-TG antibodies are linked to thyroid stimulating hormone (TSH) levels and
have been used to predict the development of hypothyroidism and hyperthyroidism alone and
in combination. Anti-thyroid antibodies and TSH levels in euthyroid people have been linked
to the development of hypothyroidism in the future, according to several research. 3,4 Antithyroid antibodies, in fact, are implicated in the aetiology of autoimmune thyroiditis via
complement-dependent cytotoxicity; hence, their manifestation may occur several years
before overt thyroid illness or abnormal thyroid function tests. 5 Because anti-thyroid
antibodies have been found in healthy people, particularly women, follow-up thyroid profile
testing in anti-thyroid antibody positive people is critical for prompt diagnosis. 6
Despite being on appropriate thyroxine dosages, hypothyroid individuals frequently have
paraesthesia, numbness, weakness, and impaired memory. 7 Vitamin B12 deficiency becomes
more common as people become older. It is caused by malabsorption as a result of
hypothyroidism-related pernicious anaemia.8 Folic acid deficiency is also one of the causes of
macrocytic anemia due to intestinal malabsorption caused by hypothyroidism. 9 Vitamin B12
deficiency anaemia is more common in patients with autoimmune thyroid diseases. Of note is
that aplastic anemia may develop in autoimmune thyroid diseases. It is caused by TLymphocyte hyperactivation which induces apoptosis of haematopoietic cells by excessive
secretion of Th1 lymphokines, such as interleukin 2 and interferon gamma. 10 MMMC&H is a
tertiary care hospital located in mid Himalayan range of Himachal Pradesh and prevalence of
hypothyroidism was found to be 55.79% in 2015. 11
The present study was conducted to analyze the correlation of anemia in anti-thyroid
peroxidase antibody positive hypothyroid patients. Serum T3, T4, TSH was investigated
among patients having complaints suggestive of hypothyroid, previously diagnosed cases of
hypothyroidism. An attempt to correlate the severity of TSH values with anemia profile
among these patients was also be made. Level of anti-TPO antibodies was also be correlated
with anemia profile among these patients.
MATERIALS AND METHODS
PATIENTS RECRUITMENT
Present study was conducted for a period of one year with 60 patients over that period which
included evaluation of all the new patients diagnosed with hypothyroidism and those with old
subclinical/ overt hypothyroidism presenting to outpatient department of institute. Patients
with newly diagnosed or past history of hypothyroidism not controlled on drugs and
exhibiting anti- thyroid peroxidase antibody positivity were include in the study. Patients
with other comorbidities, Coagulation disorders, other endocrine disorders like, patients
taking drugs affecting thyroid function like propylthiouracil, neomercazole, amiodarone and
iodine, patients taking drugs affecting haemotopoietic system like immunomodulators etc,
patients on radioactive iodine and whose partial thyroidectomy were done were excluded
from the study.
ANALYSIS OF SERUM SAMPLES
Serum T3, Serum T4 done by ADVIA Centaur XP immunoassay system with help of
Chemiluminescence immunoassay (CLIA) method. Serum TSH was done by ADVIA
Centaur XP immunoassay with help of CLIA method. Anti TPO antibodies was done by
ADVIA Centaur XP immunoassay with help of CLIA method.
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STATISTICAL ANALYSIS
Baseline and outcome data was recorded in pre-designed proforma, and master chart was
prepared in Microsoft Excel sheet. Mean was used as measure of central tendency and
standard deviation was used as measure of variability. Graph and tables were used to
represent data. Pearson’s correlation analysis was used for correlation analysis. The data was
analyzed with the help of p-value. If the p-value is less than 0.05, the study was considered as
statistically significant.
RESULTS
The mean age of the recruited patients was 42.97 ± 13.40 years. Among total 60 patients,
9(85%) patients were males, and 51 (15%) patients were females. The female to male sex
ratio was 5.66. Thyroid profile of recruited patients revealed mean T3 level of 1.629 ± 2.305
ng/ml, mean T4 level of 6.625 ± 4.185 ug/dl, and mean TSH level of 22.59 ± 34.24 uIU/ml
(Figure 1).

Figure 1: Thyroid Profile.
Total 14 (23.33%) patients were microcytic hypochromic whereas 46 (76.66%) patients were
normocytic normochromic. There was a positive correlation between the Haemoglobin and
TSH with Pearson correlation (r)= 0.09580 (P value: 0.4627) (Figure 2).

Figure 2: Correlation between HB and TSH
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There was a negative correlation between the Haemoglobin and Anti-TPO level with Pearson
correlation (r)= -0.2086 (P value: 0.1067) (Figure 3).

Figure 3: Correlation between HB and Anti-TPO
DISCUSSION
In the research by Kulkarni and Jadhav, the mean serum TSH levels in patients were 45.49
mIU/ml and 3.81 mIU/ml in controls. The blood TSH levels in hypothyroid individuals were
substantially greater than in controls. 12 These results were similar to those of Mehmet et al
study. According to Mehmet et al research, the mean serum TSH levels in the hypothyroid
and control groups were 43.1 and 1.7 mIU/mL, respectively, and the hypothyroid group
serum TSH levels were higher than the control group (9). The mean blood TSH values in the
hypothyroid and control groups of Dorgalaleh et al study was 4.97 and 2.6 mIU/ml,
respectively.13In our study TSH levels and haemoglobin levels in patients had a positive
correlation. Such findings were also obtained in research by Dorgaleleh in which MCH,
MCHC, RDW, Hb and HCT done in hypothyroid and hyperthyroid vs control group had
statistically significant difference between two groups of patients (P-value <0.05).13
TPO antibodies were found to be positive in 63.33 percent of hypothyroid patients and 10%
of controls in research done by Kulkarni and Jadhav, and the incidence of hypothyroid cases
was greater than the controls.8 The results were similar to those found by Mehmet et al and
Das et al in their studies. In a study by Mehmet et al., TPO antibody positivity was observed
in 100 percent of hypothyroid people and 22.5 percent of controls. 9 TPO antibody was
positive in 58.3 percent of patients in the research by Das et al. 14
According to Akhter et al., a significant difference in thyroid hormone status in iron deficient
individuals might be attributable to interrupted activities of iron-dependent enzymes like
TPO, which alter thyroid hormone metabolism in general. 15 In a similar study, Hess et al.
discovered that thyroid peroxidase activity is drastically reduced in iron-deficient rats.16 They
also emphasized the significance of iron in the transfer of thyroid hormone into cells, and
how a shortage of iron causes thyroid hormone to pool, resulting in metabolic
hypothyroidism. External thyroxine consumption increases erythropoiesis overall by raising
erythropoietin levels, resulting in greater iron needs and the presentation of iron deficiency
anaemia, according to Christ-Crain et al.17 When comparing clinical and subclinical
hypothyroidism patients to controls, Endogan et al. discovered a comparable rise in the
prevalence of microcytic hypochromic anaemia. 18 The increasing level of rT3 is negatively
connected with changes in plasma ferritin content, according to Eftekhari et al. They also
confirm the relationship between iron deficiency status and rT3.19
Other research has found an inverse relationship between Hb and thyroid hormone levels.
Bremmer et al. discovered a strong link between free T3 and haemoglobin, as well as an
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inverse relationship between TSH and serum iron and transferrin saturation. 20 Bivolarska et
al. discovered a substantial correlation between T4 and Hb levels. 21 Some research, such as
those conducted by Yavuz et al., have revealed no relationship between thyroid hormone and
iron deficiency.22
CONCLUSION
Our research attempted to demonstrate a link between Anemia and changed thyroid profile in
patients with thyroid diseases, which will aid medical professionals in assessing haematocrit
parameters in patients with thyroid problems. Present study revealed a correlation of anemia
with TSH level and Anti-TPO expression which have the diagnostic value. Haemogram
profile should be conducted in patients having thyroid disorders especially those with AntiTPO positivity.
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