|IJPRP

Original Research Article

Indian Journal of Pathology: Research and Practice

Volume 7 Number 5, May 2018
DOI: http://dx.doi.org/10.21088/ijprp.2278.148X.7518.3

A Case- Control Study on Hematological Profile in Thyroid Dysfunction

Arundhathi S.!, Sunitha S.2, Balumahendran K.?, Rajeev Gandham*

!Assistant Professor, Department of Pathology, Sanjay Gandhi Institute of Trauma and Orthopaedics, Bengaluru, Karnataka 560011,
India. 2Consultant Pathologist, Columbia Asia hospital, Hebbal, Bengaluru, Karnataka 560064, India. *Assistant Professor, Department of
Biochemistry, NIMRA Institute of Medical Sciences, Judupi Village, Vijayawada, AndhraPradesh 521456, India. “Tutor, Department of
Biochemistry, Akash Institute of Medical Sciences and Research centre, Devanahalli, Bengaluru, Karnataka 562110, India.

Corresponding Author:

Sunithas.,

Consultant Pathologist,
Columbia Asia Hospital,
Hebbal, Bengaluru, Karnataka
560064, India.

E-mail:
sunithakiran84@gmail.com

(Received on 13.03.2018,
Accepted on 10.04.2018)

Abstract

Introduction: Thyroid hormones regulate hematopoiesis and as a result hematological
abnormalitites can occur in thyroid dysfunctions. But these are rarely studied and we
attempted to evaluate hematological profile in thyroid dysfunction.

Materials and Methods: A case- control, cross sectional study was performed on 30
normothyroid, hypothyroid and hyperthyroid patients. The thyroid profile values were
compared with the hematological profile and analysed using SPSS software.

Results: Erythrocyte sedimentation rate (ESR) and hematocrit showed significant
statistical difference (p < 0.05) between control and both hypothyroid and hyperthyroid
groups. Hemoglobin showed significant decrease in hypothyroid group when compared
with controls. There was a significant increase in red cell distribution width (RDW) in
hypothyroid patients when compared with controls.

Conclusion: Hypothyroidism can resultinincreasein MCV and RDW. Hence, hypothyroid
patients should be investigated for red cell indices and RDW. Contradictory to this, patients
with unexplained refractory anaemia with increase in MCV and RDW should be investigated
with thyroid profile to rule out thyroid dysfunction. This will help in early diagnosis,
intervention and thus avoiding the complications.
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Introduction

Materials and Methods

Thyroid hormones (THs) are vital for physiological
function, metabolism, development and differentiation of
most tissues in human body [1]. They regulate
hematopoiesis taking place in bone marrow. As a result
hematological abnormalities are evident in thyroid
dysfunction [2]. Disorders of thyroid can alter
hematological profile resulting in anaemia, erythrocytosis,
leucopenia, thrombocytopenia and rarely pancytopenia
[3]. But these are rarely studied and we have attempted to
evaluate hematological profile in thyroid dysfunction.
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A case - control, cross sectional study was performed
on 30 patients with hypothyroidism, 30 with
hyperthyroidism and 30 healthy individuals as control
group. The patients’ thyroid stimulating hormone (TSH)
level was determined by fluorescence enzyme
immunoassay using TOSOH AIA360 automated
immunoassay analyser. According to TSH level (normal
value 0.4 to 4.0mlIU/L) the study group was divided into
hypothyroidism (TSH > 4.0mIU/L) and hyperthyroidism
(TSH <0.4 mlU/L) groups. Complete blood count was
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measured by Sysmex XS-800i automated cell counter. The
results were analysed using SPSS software.

Results

Table 1 shows comparison between hematological
profile in normothyroid, hypothyroid and hyperthyroid
individuals. In this study, we found that T4 and TSH had
significant statistical difference (p <0.05) between control
and both hypothyroid and hyperthyroid groups, as well
as between hypothyroid and hyperthyroid groups.
Erythrocyte sedimentation rate (ESR) and hematocrit
showed significant statistical difference (p <0.05) between
control and both hypothyroid and hyperthyroid groups.
Hemoglobin showed significant decrease in hypothyroid

group when compared with controls. There was a
significantincreasein red cell distribution width (RDW) in
hypothyroid patients when compared with controls.

Table 2 shows correlation between TSH and
hematological profile in hypo and hyperthyroid patients.
All hematological parameters show positive correlation
with TSH in hypothyroid patients but only ESRis statistically
significant. ESR, RBC count, Hemoglobin level, hematocrit,
mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC) show negative
correlation with TSH in hyperthyroid patients, whereas
total leucocyte count, mean corpuscular volume (MCV),
RDW and mean platelet volume (MPV) show positive
correlation.

Table 1: Showing comparison between hematological profile in normothyroid, hypothyroid and hyperthyroid individuals

Parameters Controls (n=30) Hypothyroid patients (n=30) Hyperthyroid patients (n=30)
Mean& Std. deviation Mean& Std.deviation Mean& std.deviation
TT3 1.23+0.21 1.3320.7 1.68+0.63%
TT4 15.6+4.0 7.2¢1.8% 12.3#2,9%%"
TSH 5.0+0.8 10.742.3% 1.6+0.8%"Y"
ESR 37.8+17.4 46.1+13.5" 52.0+28°"
TC 8513.8+1574.1 8250.2+1822.7 9430+1927.1"
RBC 4.6+0.5 4.3+0.8 4.740.2
Hb 12.241.7 11.3£2.6% 12.6+1.0
HCT 36.844.2 34.246.1%" 38.2442.1 "
Mcv 79.68.4 79.9+15.2 80.5%5.7
MCH 26.643.7 26.57.3 26.622.4
MCHC 33.3x1.5 32.7+3.3 32.9+1.2
PLT 308.2+80 335.2473.9 357.2£92.6%
RDW (CV) 14.142.2 15.1#2.9% 13.8+1.4
MPV 9.2+1.4 9.2+0.9 9.1+08

Data expressed as mean and std. deviation, p value < 0.05 considered as significant.

a*= Control Vs Hypothyroid and Hyperthyroid
b*= Hypothyroid Vs Hyperthyroid

Table 2: Correlation between TSH and measured parameters in hypothyroidism and hyperthyroidism patients

Parameters Hypothyroidism patients Correlation Hyperthyroidism patients Correlation
Coefficient(r) Coefficient(r)

TT3 0.119 -0.116

TT4 0.189 -0.521**

ESR 0.392* -0.467**
TC 0.243 0.070
RBC 0.146 -0.156
Hb 0.128 -0.130
HCT 0.212 -0.061
MCV 0.024 0.068
MCH 0.213 -0.019
MCHC 0.105 -0.178
PLT 0.008 -0.074
RDW 0.089 0.324
MPV 0.043 0.070

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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Discussion

Thyroid gland is the largest endocrine gland and thyroid
hormones play a significant role in proliferation and
metabolism of blood cells (4). Thyroid hormones have a
fundamental effect on erythropoiesis by inducing
erythropoietin synthesis and proliferation of erythroid
progenitors (5). Thyroid dysfunction is well known to be
associated with alterations in hematological profile but
not studied frequently. We have made a sincere effort to
analyse the hematological alterations in hypo and
hyperthyroid patients.

In our study, we found that RDW was significantly
increased in hypothyroid patients (15.1+2.9 as CV)
compared to euthyroid group. This was similar to study
done by Geetha J P et. al (6). Contradictory to their study
we did notfind increase in RDW in hyperthyroid patientsin
our study. Hypothyroid group of patients showed a
statistically significant decrease in hemoglobin and
hematocrit values compared to control group. But other
parameters like mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH) and mean corpuscular
hemoglobin concentration (MCHC) did not show any
variation in our study unlike many other studies (3, 1).

In hyperthyroid patients, total leucocyte countand ESR
were increased. But there was no significant changes in
red cellindices and RDW observed in our study unlike other
studies (6). Hence we found that RDW determination is
important in hypothyroid patients compared to
hyperthyroid patients.

Thyroid dysfunctions are on rise in today’s modern era
and TSH measurement is a sensitive diagnostic test for
early detection of hypo and hyperthyroidism (7).
Abnormalities of erythrocyte are most often associated
with thyroid dysfunction, which are investigated rarely
(8). The anaemia of hypothyroidism will lead to
physiological compensation for decreased need of tissues
for oxygen. Thisis attributed to low plasma erythropoietin
levels. Hence, hypothyroidism is to be considered as a
cause for unexplained anaemia (9). Theincrease in MCV is
associated with hypothyroidism and falls progressively
with replacement therapy with thyroxine (10). The possible
cause forincreasein MCVisdueto alteration inthe amount
or distribution of lipids in red cellmembrane resulting in
changes in red cell volume (11). This change in size of
RBCs leads toincreasein RDW whichis seeninour studyin
hypothyroid patients.

Conclusion

Thyroid dysfunctions are on arise and is the cause for
unexplained anaemia. Hypothyroidism can result in
increase in MCV and RDW. Hence, hypothyroid patients

should be investigated for red cell indices and RDW. This
will helpin early intervention and timely treatment, thus
reducing the complications. Contradictory to this, patients
with unexplained refractory anaemia with increase in MCV
and RDW should be investigated with thyroid profile to
rule out thyroid dysfunction. This will help in early
diagnosis, intervention and thus avoiding the complications.

References

1. Haamid Bashir, Mohammad Hayat Bhat, Sheikh Shoib,
Rabia Farooq, Rabia Hamid, Sabhiya Majid. Hypothyroidism-
Its screening and management and role in erythrocyte
abnormalities: A systematic review. Int J Med Pharm Sci.
2013;3(7):18-24.

2. Milosz Piotr Kawa et.al. Clinical relevance of thyroid
dysfunction in human haematopoiesis: biochemical and
molecular studies. Eur J Endocrinol 2010 February 1;162
295-05.

3. Dorgalaleh A et.al. Effect of thyroid dysfunctions on blood
cell count and red blood cell indice. Iranian Journal of
Pediatric Hematology Oncology. 2013;3(2):73-77.

4. Fujita H. Fine structure of thyroid gland. Int Rev Cytol. 1975;
40:197-280.

5. Das KC, Mukherjee M, Sarkar TK, Dash RJ, Rastogi GK.
Erythropoiesis and erythropoietin in hypo and hyper-
thyroidism. J Clin Endocrinol Metab. 1975;40(2):211-20.

6. Geetha JP, Srikrishna R. Role of red blood cell distribution
width (RDW) in thyroid dysfunction. Int J Biol Med Res.
2012;3(2):1476-78.

7. LippiG,Montagnana M, Salvagno GL and Guidi GC. Should
women with abnormal serum thyroid stimulating
hormone undergo screening for anaemia? Arch Pathol Lab
Med 2008;132(3):321-2.

8. Omar S, Hadj- Taeib S, Kanoun F, Hammami MB, Kamoun
S, Ben Romdhane N et al. Eythrocyte abnormalities in
thyroid dysfunction. Tunis Med 2010;88(11):783-8.

9. Sahin M, Toprak SK and Altintas ND. Should women with
abnormal serum thyroid stimulating hormone undergo
screening for anaemia? Arch Pathol Lab Med 2009;133(8):
1188-9.

10. HortonL, CoburnRJ,England JM,Himsworth RJ. Thehematology
of hypothyroidism. Q J Med 1976;45(177):101-23.

11. Davidson RJ, Cumming AM, Leel VH, How J, Bewsher PD,
Khir AS. Asearch for the mechanism underlying the altered
MCV in thyroid dysfunction: a study of serum and red cell
membrane lipids. Scand J Haematol 1984;32(1):19-24.

Indian Journal of Pathology: Research and Practice / Volume 7 Number 5 / MAY 2018



