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Abstract: 
Background: Thyroid function disorders are among the most common endocrine diseases, Thyroid hormones 
have direct effect on blood parameters by stimulating erythrocytes precursors and indirectly by enhancing eryth-
ropoietin production.  
Aim: This study was done to evaluate the various types of thyroid function abnormalities and their effects on 
different hematological parameters.  
Materials & Methods: This was a cross sectional observational study, which included total 300, subjects who 
were grouped as hypothyroidism, hyperthyroidism and euthyroid. Two blood samples were collected from all 
the patients in EDTA tubes and plain tubes for estimation of hematological parameters by cell counter and thy-
roid hormonal assay by Enzyme linked immuno-sorbent assay (ELISA). The results were analysed using SPSS 
software.  
Results: Out of total 43.3% were euthyroid, 36.7% hypothyroid and 20% were hyperthyroid. Majority of the 
patients (44%) were 31-45 years age group, the mean age was 48.85+9.62 years, with females dominance com-
prising about 73.3% of cases. Analysis of data obtained showed that there was a significant statistical difference 
in Hemoglobin, RBC, PCV, MCV, MCH, MCHC, TLC, RDW, and hematocrit (p <0.05) among hypo, hyper 
and euthyroid groups. However, there was no significant correlation of platelets count in thyroid groups 
(p>0.05). 
Conclusions: Thyroid dysfunction impacted female more frequently than males. Thyroid dysfunction signifi-
cantly associated with the all hematological parameters except platelets count.    
Keywords: Euthyroid, Hyperthyroidism, Hypothyroidism, Hematological Parameters. 
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Introduction

Thyroid gland produces hormones such as 
triiodothyronine (T3) and tetraiodothyronine or 
thyroxine (T4) and plays an important role in the 
development, differentiation, physiological 
functions and metabolic balance of tissues in the 
human body. Thyroid hormones act as general 
pacemaker, accelerating metabolic process and 
associated with metabolic syndrome [1-2]. Thyroid 
hormones promote the intestinal absorption of 
glucose, increases glycogenolysis and 
gluconeogenesis with an effect of increasing the 
glucose levels in the blood leading to 
hyperglycemia. Thyroxine produces lipolysis and 
increases the turnover of lipids [3]. Thyroid 
function disorders are among the most common 

endocrine diseases [4]. In India the prevalence of 
hypothyroidism is 10.95% and hyperthyroidism is 
1.3%. Despite a high disease burden, thyroid gland 
disorders have failed to receive due attention. Even 
after the promotion of iodized salt since 1983, 
prevalence rates have failed to reduce to 
statistically significant levels [5-6]. 
Hyperthyroidism enhances erythropoiesis, but it 
also raises the basal metabolic rate. The latter may 
increase plasma volume, counteracting the effect of 
erythropoiesis and lowering hemoglobin (Hb) 
concentration, ultimately causing anemia [7]. In 
hypothyroidism, a drop in basal metabolic rate and 
a decrease in cellular oxygen consumption may 
reduce erythropoietin secretion, which would also 
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lower Hb concentration and, ultimately, cause 
either normocytic, microcytic, or macrocytic 
anemia, depending on co morbidities [8]. 
According to the World Health Organization 
(WHO) recommendations, anemia is diagnosed 
when the Hb level is < 12.0 g/dLfor women and 
<13.0 g/L for men. Normocytic anemia is defined 
as a mean corpuscular volume (MCV) between 80 
and 100 fl, microcytic anemia is diagnosed as MCV 
below 80 fl, and macrocytic anemia by an MCV 
above 100 fl [9]. Thyroid hormones have a direct 
effect on the blood parameters by stimulating the 
precursors of the erythrocytes and indirectly by 
enhancing erythropoietin production [10]. Changes 
in hematological variables such as hemoglobin 
(Hb), packed cell volume (PCV), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin 
concentration (MCHC), and red cell distribution 
width (RDW) have also been associated with 
thyroid gland disorders [11]. Neutropenia, 
thrombocytopenia and increased levels, normal or 
slight decrease in total white blood cell count, are 
all symptoms of hyperthyroidism [12]. In 
autoimmune thyroid disorders, anemia can be due 
to co morbid conditions like pernicious anemia, 
atrophic gastritis, celiac disease and autoimmune 
hemolytic syndrome [13]. 

Aims & Objectives: The aim of this study is to 
evaluate the effect of various types of thyroid 
function abnormalities on different blood 
parameters and comparing them. 

Material & Methods 

This is a case-control descriptive study conducted 
in a tertiary care hospital, center India. All the 
participants attending outpatients department in our 
hospital during the study period were enrolled in 
this study. All the subjects were grouped as 
hypothyroidism, hyperthyroidism and euthyroid 
groups, based on the serum TSH and free T4 level. 

Reference range of thyroid hormones:  free T3 
(0.31–0.65 ng/dl), free T4 (0.7–1.6 ng/dl) and TSH 
level (0.25–5 mIU/L)). 

Euthyroid if all thyroid hormone levels fell within 
reference range 

Hyperthyroid was defined as TSH<0.3 µIU/ml, or 
FT4>1.8 ng/dl 

Hypothyroidism was defined as TSH>5.5 µIU/ml 
or FT4<0.7 ng/dl 

Inclusion Criteria  

• All the patients above 18 years of age irrespec-

tive of sex.  
• Newly diagnosed patients and patients who 

already using medication for thyroid dysfunc-
tion. 

• Participants who provide consent for the study. 

Exclusion Criteria  

• Patients <18 years of age. 
• Patients of thyroid malignancy. 
• Patients of infectious diseases, history of recur-

rent infections, asthma, allergy. 
• Participants who not willing for the study. 

All patients data was collected, thorough detail 
history taking, socio-demographic data, clinical 
features and relevant biochemical and 
hematological investigations were recorded. The 
thyroid profile was done by the 
Chemiluminescence immunoassay method (CLIA) 
by automated-analyzer and CBC was performed by 
automated cell counter. 

Venous blood was aseptically collected using plain 
and EDTA vacationer tubes for thyroid function 
tests and CBC measurement. Two blood samples 
were collected from all the patients, one for thyroid 
function tests and another for hematological 
parameters. 

The hematological parameters which were studied 
include the white blood cells (WBC), red blood 
cells (RBC), hematocrit (HCT), hemoglobin (Hb), 
mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), mean corpuscular 
hemoglobin concentration (MCHC), red cell 
distribution width (RDW),and Platelet counts. 
Thyroid function tests including TSH, T3, and T4 
were performed. 

All the hematological parameters were compared 
among hyperthyroidism, hypothyroidism and 
euthyroidism individuals. 

Statistical Analysis: Statistical analysis was 
performed by SPSS software. Results were 
reported as Mean ± Standard deviation for 
quantitative variables. Statistical Independent T test 
was used to evaluate the significance of differences 
between two groups. P value <0.05 was considered 
as a statistically significant change. 

Results 

A total of 300 subjects were enrolled and analysed 
in our study. Out of total 130 were euthyroid, 110 
were hypothyroid cases and 60 were diagnosed as 
hyperthyroid cases. 
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Figure 1: showing distribution of cases according to thyroid status 

Table 1: Age and gender-wise distribution among study subjects (n=300) 
Variables   Hypothyroid 

(n=110)  
Hyperthyroid 
(n=60)  

Euthyroid 
(n=130)  

Total 
(n=300)  

Age group 
18-30 years 21 (19.1%) 10 (16.6%) 33 (25.4%) 64 (21.3%) 
31-45 years 48 (43.6%) 27 (45%) 57 (43.8%) 132 (44%) 
46-60 years 29 (26.4%) 13 (21.7%) 29 (22.4%) 71 (23.7%) 
60-75 years 10 (9.1%) 6 (10%) 9 (6.9%) 25 (8.3%) 
>75 years 2 (1.8%) 4 (6.7%) 2 (1.5%) 8 (2.7%) 
Mean age ± SD was 48.85+9.62 years 
Gender 
Male  26 (23.6%) 18 (30%) 35 (26.9%) 79 (26.3%) 
Female  84 (76.4%) 42 (70%) 95 (73.1%) 221 (73.7%) 

Table 2: Comparison of hematological parameters between hypothyroid, hyperthyroid and eu-
thyroid cases 

Hematological parameters Hypothyroid 
(Mean±SD) 

Hyperthyroid 
(Mean±SD)  

Euthyroid  
(Mean±SD) 

P value  

Hemoglobin (g/dL) 10.2 ± 2.4 11.5 ± 2.2 13.3 ± 1.9 0.001 
RBC (N x 106/µl) 3.6 ± 0.82 4.13 ± 0.76 4.98 ± 0.68 0.001 
TLC (Nx103/µl) 7.92 ± 2.3 9.14 ± 2.5 10.19 ± 2.7 0.001 
PLT (lakh/mm3) 2.54 ± 0.69 2.65 ± 0.78 2.78 ± 0.83 0.065 
PCV (%) 35.4 ± 3.39 36.2 ± 3.69 37.3 ± 3.96 0.004 
MCV (fl) 83.5 ± 8.35 82.2 ± 7.62 86.6 ± 9.24 0.001 
MCH (pg) 27.7 ± 2.15 26.8 ± 2.23 28.3 ± 2.55 0.003 
MCHC(g/dl) 32.4 ± 1.20 33.3 ± 1.81 32.5 ± 1.45 0.003 
RDW% 13.3 ± 1.41 12.6 ± 1.22 13.6 ± 1.73 0.002 
Hematocrit (%) 28.34 ± 6.38 32.67 ± 6.63 39.25 ± 7.11 0.001 

 
Discussion 

Hematological abnormalities are common in 
thyroid dysfunction especially, hypothyroidism and 
most patients were improved after thyroid hormone 
replacement and normalization of the thyroid 
function. Hypothyroidism constitutes a global 
health concern in clinical society. The disease 
varies in symptoms and signs according to the age 
of patients and ranges from asymptomatic to life-
threatening illness mostly due to multiple organ 
dysfunctions, as thyroid hormones are required for 
several metabolic activities [14-15]. 

Based on TSH and FT4 findings, most of the 
patients were euthyroid (43.33%) followed by 
hypothyroid (36.67%) and 20% were hyperthyroid 
observed in current study, our results comparable 
with the Maheshwari K, et al [16] 

In our study average age of patients was 
48.85+9.62 years, majority of the patients came 
under the age group of 31-45 years age group 
followed by 46-60 years of age group. These 
findings were very similar to Ghanshyam P, et al 
[17] and Santhosh Kumar et al [18].  

36.67%

20%

43.33%

Thyroid status

Hypothyroidism

Hyperthyroidism

Euthyroid
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Present study found, females had a higher 
incidence of hypothyroidism, hyperthyroidism and 
euthyroidism than males. These findings were 
similar to the studies done by Gupta, et al [19] and 
Bashir et al [20]. 

In current study, mean hemoglobin was low in 
hypothyroid patients and slightly increased in 
hyperthyroid patients, but it was lower in both 
hyperthyroid and hypothyroid patients as compared 
to euthyroid patients. Statistically significant 
difference was seen in hemoglobin and thyroid 
groups (p<0.05), consistent with the previous 
studies, Bodapati et al [21] and Cinemre H et al 
[22]. 

In the present study the mean RBC count was 
lower in hypo and hyperthyroid cases as compared 
to euthyroid control, there was statistical 
significance in RBC count and thyroid groups 
(p<0.05). Similar observation was also seen in 
study done by Carmen et al [23] and Geetha J et al 
[24].  

Red cell distribution width (RDW) represents the 
degree of RBC anisocytosis, it is increased in 
patients with iron deficiency anemia, B12 and 
folate deficiency, and thus it is affected by thyroid 
function derangement. In our study we detected a 
significant correlation between thyroid dysfunction 
and RDW (P<0.05), accordance to S.S. Ahmed et 
al [25]. 

In the present study, the mean corpuscular volume 
(MCV), mean corpuscular hemoglobin (MCH), and 
mean corpuscular hemoglobin concentration 
(MCHC) were statistically significant different 
among hypo, hyper and euthyroid cases (p<0.05), 
our results were correlates with the Kawa et al [26] 
and Babhina KT et al [27]. 

The mean value of total leukocyte count (TLC) 
showed statistically significance (p<0.05) in 
various thyroid groups, similar observation was 
seen in studies conducted by Nalini et al [28]. 
Carmen S.P Lima et al [29], reported their findings 
in four cases of grave’s disease with pancytopenia. 
They concluded that thyroid evaluation is needed to 
rule out the causes of pancytopenia. 

Dorgalaleh et al [30], conducted study to correlate 
hematological parameters with thyroid hormones 
and found out statistically significant difference in 
Hb, HCT, MCV, MCH, MCHC and RDW but no 
difference in red cell count, total leucocyte count 
and platelet count among hypothyroid and 
hyperthyroid groups when compared with control 
group. 

Platelets are less affected by thyroid function status, 
there is no significant association between thyroid 
status and platelets count was found in the current 
study, these finding have been also found in many 
other studies this may be due to the fact that 

platelets are non-nucleated and they have short life 
span with continuous rapid turnover [31]. 

Conclusion 

We have concluded that females were more 
commonly affected by thyroid disorders, especially 
hypothyroidism than males. Thyroid dysfunctions 
have a significant influence on blood cell count and 
blood cell indices. There was statistically 
significant difference in Hemoglobin, TLC, RBC, 
PCV, MCH, MCV, MCHC, RDW and hematocrit 
(p<0.05) among thyroid groups, revealed a strong 
link between hematological parameters and thyroid 
dysfunction in patients. Investigating all the RBC 
indices in cases of thyroid disorders helps in the 
management of anemia associated with thyroid 
disorders which are refractory to treatment with 
iron supplementation. 

References 

1. Siddegowda MS, Chaithra R, Shivakumar, 
Maithri CM. Effects of thyroid function on 
blood cell counts and red cell indices- a retro-
spective study at a tertiary care centre in Man-
dya, Karnataka. J Evid Based Med Healthcare. 
2021; 8(27):2434-8.  

2. Dillmann WH. Mechanism of action of thyroid 
hormones. Med Clin North Am. 1985; 69(5): 
849-861. 

3. Rafi, Thyroid hormones, Textbook of Bio-
chemistry, Universities press, Hyderabad. 
2014; 703-707. 

4. Yen PM. Physiological and Molecular Basis of 
Thyroid Hormone Action. Physiol Rev. 2001; 
81(3):1097–1142. 

5. Unnikrishnan AG, Kalra S, Sahay RK, Bant-
wal G, John M, Tewari N. Prevalence of hypo-
thyroidism in adults: An epidemiological study 
in eight cities of India. Indian J Endocr Metab. 
2013; 17:647–52.  

6. Unnikrishnan AG, Menon UV. Thyroid disor-
ders in India: An epidemiological perspective. 
Indian J Endocr Metab. 2011; 15(Suppl S2): 
78–81. 

7. Bremner AP, Feddema P, Joske DJ, Leedman 
PJ, O'Leary PC, Olynyk JK, Walsh JP. Signifi-
cant association between thyroid hormones and 
erythrocyte indices in euthyroid subjects. Clin-
ical endocrinology. 2012; 76:304-311. 

8. Mehmet E, Aybike K, Ganidagli S, Mustafa K. 
Characteristics of anemia in subclinical and 
overt hypothyroid patients. Endocrine journal. 
2012; 59:213-220. 

9. W.H. Organization, Haemoglobin Concentra-
tions for the Diagnosis of Anaemia and As-
sessment of Severity, World Health Organiza-
tion, 2011.  

10. E. Szczepanek-Parulska, A. Hernik, M. Rucha-
la, Anemia in thyroid diseases, Pol. Arch. In-
tern. Med. 2017;127 (5): 352–360. 



International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 
 

Tyagi et al.                                              International Journal of Pharmaceutical and Clinical Research 

844 
 

11. R.S. Chandel, G. Chatterjee, L.G. Abichanda-
ni, Impact of subclinical hypothyroidism on 
iron status and hematological parameters, Ann 
Pathol Lab Med. 2015; 2: A21–A25.  

12. Klein I and Ojamaa K. Thyroid hormone and 
the cardiovascular system. N Engl J Med. 
2001; 344(7): 501-509.   

13. Ewelina Szczepanek-Parulska, Aleksandra 
Hernik, Marek Ruchała. Anemia in thyroid 
diseases. Polish Archives of Internal Medicine. 
2017; 127: 352-360. 

14. Das KC, Mukherjee M, Sarkar TK. Erythro-
poiesis and erythropoietin in hypo and hyper-
thyroidism. J Clin Endocrinol Metab. 1975; 
40(2):211–20 

15. Surks MI, Hollowell JG. Age-specific distribu-
tion of serum thyrotropin and antithyroid anti-
bodies in the US population: Implications for 
the prevalence of subclinical hypothyroidism. J 
Clin Endocrinol Metab 2007; 92:4575-82. 

16. Uma Maheshwari K, Balaji Rajagopalan, Raj-
ini Samuel T. Variations in hematological in-
dices in patients with thyroid dysfunction. In-
ternational Journal of Contemporary Medical 
Research. 2020;7(1): A5-A7. 

17. Ghanshyam P, Subash S, Anita A and Kumar 
V. Association between primary hypothyroid-
ism and metabolic syndrome and the role of C 
reactive protein: a cross–sectional study from 
South India. Thyroid Research. 2009; 2(2): 1-
7. 

18. Khatiwada S, Sah SK, Kc R, Baral N and 
Lamsal M. Thyroid dysfunction in metabolic 
syndrome patients and its relationship with 
components of metabolic syndrome. Clin Dia-
betes Endocrinol. 2016; 2:3.  

19. Ritu Gupta, Akhil K Vijayan, Sushma 
Choudhary, Thyroid dysfunction in patients of 
metabolic syndrome: A study from a tertiary 
care center in India, Asian Journal of Medical 
Sciences. Oct 2021; 12:10. 

20. Bashir H, Bhat MH, Farooq R, Majid S, Shoib 
S, Hamid R, et al. Comparison of hematologi-
cal parameters in untreated and treated subclin-
ical hypothyroidism and primary hypothyroid-
ism patients. Med J Islam Repub Iran. 2012; 
26(4):172. 

21. Sunita Bodapati, Radhika Parvataneni, Yasoda 
Devi Kakaraparthi, Vijayakumar Punnapu, hy-
pothyroidism and alterations in hematological 
parameters, Asian J Pharm Clin Res, 2023; 

16(3): 52-56. 
22. Cinemre H, Bilir C, Gokosmanoglu F, Bahce-

basi T. Hematologic effects of levothyroxine in 
iron-deficient subclinical hypothyroid patients: 
A randomized, double-blind, controlled study. 
J Clin Endocrinol Metab. 2009; 94:151-6.  

23. Carmen Floriani, Martin Feller, Carole E Au-
bert, Khadija M’Rabet-Bensalah, Tinh-Hai 
Collet, Wendy PJ den Elzen4, Douglas C. 
Bauer, Anne Angelillo-Scherrer, Drahomir 
Aujesky, Nicolas Rodondi, Thyroid Dysfunc-
tion and Anemia: A Prospective Cohort Study 
and a Systematic Review, Thyroid © Mary 
Ann Liebert, Inc. 

24. Geetha J, Srikrishna R. Role of red blood cell 
distribution width (RDW) in thyroid dysfunc-
tion. Int J Biol Med Res. 2012; 3:1476-78. 

25. Sawer Sabri Ahmeda, Ayad Ahmad Moham-
med, Effects of thyroid dysfunction on haema-
tological parameters: Case-controlled study, 
Annals of Medicine and Surgery. 2020;57: 52–
55. 

26. Kawa MP, Grymuła K, Paczkowska E, Baśkie 
wicz Masiuk M, Dąbkowska E, Koziołek M, et 
al. Clinical relevance of thyroid dysfunction in 
human haematopoiesis: biochemical and mo-
lecular studies. Eur J Endocrinol. 2010;162(2): 
295-305. 

27. Babhina KT, Papaiah S. Effect of thyroid dys-
function on hematological parameters retro-
spective study. Int J Res Med Sci. 2023; 11: 
3797802. 

28. Nalini V Kadgil, Seema G Chauhan, Leena A 
Nakate, Hematological changes in hypothy-
roidism and hyperthyroidism in adults, Indian 
Journal of Pathology and Oncology. 2021;8(4): 
452–456. 

29. Lima CS, Zantut Wittmann DE, Castro V, 
Tambascia MA, Lorand-Metze I, Saad ST, et 
al. Pancytopenia in untreated patients with 
Graves' disease. Thyroid. 2006; 16:403-9. 

30. Dorgalaleh A, Mahmoodi M, Varmaghani B, 
Kia OS, Alizadeh S, Tabibian S, et al. Effect of 
thyroid dysfunctions on blood cell count and 
red blood cell indice. Iran J Pediatr Hematol 
Oncol. 2013; 3(2):73. 

31. A.A. Erikci, et al., The effect of subclinical 
hypothyroidism on platelet parameters, Hema-
tology. 2009; 14 (2): 115–117. 

 


