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INTRODUCTION

Thyroid hormones are essential for the normal growth

ABSTRACT

Introduction: Due to the complicated interactions between the thyroid gland and liver, thyroid
hormone dysfunction may affect the liver function tests, and could be of clinical importance.
We aimed to compare the hepatic function parameters between hypothyroid and euthyroid
patients visiting tertiary care center of western Nepal.

Methods: This hospital-based cross-sectional study was conducted among 113 hypothyroid
and 111 euthyroid patients. After consent, thyroid function and liver function parameters
were analyzed using automated analyzers. Mann-Whitney U test, Spearman’s correlation,
and multiple linear regression analysis were performed for analysis. A p-value of <0.05 was
considered statistically significant.

Results: Among hypothyroid group, the majority were subclinical hypothyroid (n=74, 65.49%)
and the rest (n = 39, 34.51%) were overt hypothyroid. The serum bilirubin and liver enzymes
levels were significantly higher in hypothyroid compared to euthyroid. The serum albumin
levels were significantly lower in the hypothyroid group. Serum liver enzymes and bilirubin
levels were correlated negatively and positively with the thyroid hormones (fT,, fT,) and TSH
levels, respectively.

Conclusions: Patients with hypothyroidism and euthyroid patients had significantly different
liver function test results. Although serum albumin was lower in the hypothyroid group, serum
bilirubin and liver enzymes were higher.

Keywords: Hypothyroidism, Liver Function Test, Thyroid Function Test

Numerous investigations have demonstrated that

and development of the body. Both hypothyroidism
and hyperthyroidism alter normal body physiology and
metabolism.? There is a complex relationship between
the thyroid gland and liver, both in health and disease.
The liver plays a role in thyroid hormone activation and
inactivation by the seleno-deiodinase enzyme system.3It
also contributes to the bioavailability of thyroid hormones
by synthesizing transport proteins such as thyroxine-
binding globulin, transthyretin, and albumin. Reciprocally,
thyroid hormones also contribute to hepatic metabolic
activities through various mechanisms. They contribute
to bilirubin production and composition and also have a
direct pro-relaxing effect on Oddi’s sphincter.?®
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hypothyroidism may be associated with the pathogenesis
of hepatic diseases.Dysfunctions in the thyroid hormone
status may influence the liver function test (LFT)
parameters directly or indirectly.®® The proper evaluation
of hepatic functions in patients with thyroid disorders
might be of clinical relevance for undertaking preventive
and therapeutic strategies. Limited studies have been
reported from Nepal regarding this. Therefore, our
study aimed to find out alterations in LFT parameters in
hypothyroidism patients visiting the tertiary care center
of Western Nepal.
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MATERIALS AND METHODS

This hospital-based cross-sectional comparative study
was conducted by the Department of Biochemistry in
collaboration with the Internal Medicine Department
of Universal College of Medical Sciences (UCMS),
Bhairahawa, Rupandehi district of Province number
5, Nepal. Ethical approval was obtained from the
Institutional Review Committee (IRC) of UCMS (IUCMS/
IRC/179/21) before the study. The study duration was six
months from January 2022 to June 2022.

The study populations included the hypothyroid and
euthyroid patients (>15 years) visiting internal medicine
OPD for the evaluation of the thyroid and liver function
tests (TFT and LFT) in the biochemistry laboratory of
UCMS. Prior to enrollment, the objectives and benefits
of the study were explained to the traced participants.
Pregnant women, patients with hepatic abnormalities,
chronic alcoholism, and diseases that alter serum
LFT parameters like liver cirrhosis, bone disease,
cardiovascular diseases, diabetes mellitus, renal disease,
and pneumonia were excluded. Furthermore, those
taking drugs that alter the LFT and TFT parameters like
phenylbutazone, aspirin, oral contraceptives, steroids,
and amiodarone, lithium, propylthiouracil, respectively
were also excluded. Both verbal and written consent was
obtained from the patients.

Sample size was calculated by using Cochran’s formula
7*PQ/d? where z=1.96, P = prevalence of hypothyroidism
(20.29%),° Q = 100-P, d = allowable error (7.5%). From the
above calculation, the estimated sample for each group
was 111. Finally, 113 hypothyroid and 111 euthyroid
patients were considered.A purposive sampling technique
was used for the collection of data, and subject proforma
was encoded for confidentiality. The proforma included
socio-demographic data, and TFT & LFT parameters.
Following standard aseptic conditions, five ml of blood
was collected in plain vials. The serum was collected by
centrifugation at 3000 rpm for 10 minutes. The sample
was stored at -20° C until the analysis. The thyroid
function parameters (fT,, fT,, and TSH) and the liver
function tests [serum bilirubin, albumin, total protein,
alanine transaminase (ALT), aspartate transaminase
(AST), and alkaline phosphatase (ALP) were analyzed.

The thyroid function tests were estimated by
chemiluminescence assay (Maglumi 2000 fully automated
analyzer) and the LFT panel tests were analyzed by
automated Humastar 600 analyzer. Serum bilirubin,
albumin, total protein, and liver enzymes were estimated
by modified Jendrassik-Groff method, bromocresol green
(BCG) method, modified biuret method, and kinetic assay,
respectively. The reference ranges for the laboratory
parameters were considered as per the manufacturer’s
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manual. They were as follows: serum total bilirubin: 0.1-
1.2 mg/dl, direct bilirubin: 0-0.2 mg/dl, indirect bilirubin:
0.2-0.8 mg/dl, total protein:6.0-8.0 g/dl, albumin: 3.5-5.3
g/dl, AST: < 35U/L, ALT: <45 U/L, ALP: 80-306 U/L, fT,: 2.0
—4.2 pg/ml, fT,: 8.9 —17.2 pg/ml and TSH: 0.3- 4.5uIU/L.
Patients were categorized as hypothyroid and euthyroid
based on the reference ranges of TFT. Furthermore,
overt hypothyroidism was diagnosed as high TSH and
low fT, levels. Similarly, sub-clinical hypothyroidism was
diagnosed as high TSH and normal fT, levels.®

Data were introduced in Microsoft Excel and then
analyzed by Statistical Package for Social Service (SPSS)
for windows version 22. Categorical data were expressed
in percentage and frequency. Numerical data were
expressed as median and interquartile range. Since the
numerical data deviated significantly from normality,
as depicted by the Shapiro-Wilk test, non-parametric
tests were used for the analysis. Specifically, the Mann-
Whitney U test, Spearman’s correlation, and multiple
regression analyses were performed. P-value < 0.05 was
considered statistically significant.

RESULTS

Of the 224 patients, 113 (50.45%) were hypothyroid and
111(49.55%) were euthyroid. The median age of the
participants was 41 years (28-52 years). The majority
of the participants were females (n = 159; 70.98%). The
sex-wise distribution of the study population in each
group is shown in figure 1. Among the 113 hypothyroid
patients, the majority were subclinical hypothyroid (n
=74; 65.49%), and the rest were overt hypothyroid (n =
39; 34.51). The female preponderance was observed in
both hypothyroid sub-groups, with 79.7% prevalence in
the sub-clinical and 71.8% in the overt sub-group.

87 (77%)
72 (64.9%)

H Male
39 (35.1%)

Female
26 (23%)

20% |
10% -
0% -

Hypothyroid

Euthyroid

Figure 1: Sex-wise distribution of the study participants
(N = 224)

The serum levels of total bilirubin, indirect bilirubin, AST,
ALT, and ALP were significantly higher in hypothyroid
compared to the euthyroid patients. The serum albumin
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levels were significantly lower in the hypothyroid patients than euthyroid patients. Even after adjusting for the possible
confounding effects of age and sex, all the LFT parameters except total protein were significantly differencebetween
the hypothyroid and euthyroid groups (Table 1). Among the hypothyroid sub-groups, the serum liver enzymes were
significantly higher in the overt hypothyroid patients (Table 2). Furthermore, all the LFT parameters except total
protein correlated significantly with the TFT parameters. The correlation was positive for TSH and negative for the
thyroid hormones (fT, and fT,) and ranged from very weak to moderate (Table 3).

Table 1: Liver function test parameters within the thyroid group

Tamang et al.

LFT Thyroid group Unadjusted Adjusted
parameters Total participants Hypothyroid Euthyroid P-value P-value

Total bilirubin(mg/dI) 0.7 (0.5-0.9) 0.8 (0.5-1.0) 0.5 (0.4-0.8) <0.001 <0.001
Direct Bilirubin (mg/dl) 0.2 (0.2-0.3) 0.2 (0.2-0.35) 0.2 (0.2-0.3) 0.001 0.002
Indirect Bilirubin (mg/dI) 0.4(0.3-0.6) 0.5 (0.3-0.6) 0.3 (0.2-0.5) <0.001 0.002
Total Protein (g/dl) 7.0 (6.6-7.4) 7.0 (6.6-7.3) 7.0 (6.6-7.4) 0.311 0.099
Albumin (g/d1) 4.3 (4.0-4.5) 4.1(3.9-4.5) 4.3 (4.1-4.5) 0.005 0.042
AST (1U/L) 33 (24-45) 43 (30-52) 27 (22-36) <0.001 <0.001
ALT (1U/L) 27 (18-39) 32 (21-44) 22 (17-32) <0.001 0.003
ALP (IU/L) 236.7 (181.3-301.5) | 267.6(205.2-343.4) | 214.1(156.1-254.2) <0.001 <0.001

Unadjusted p-values obtained from Mann-Whitney U Test. Adjusted p-values obtained from multiple regression analysis (outcome vari-
ables LFT parameters. Adjusted for age and sex). P < 0.05 considered statistically significant.

Table 2: Liver function test parameters within the subclasses of hypothyroid group

Hypothyroid subgroup
LFT parameters
Sub-clinical Overt P-value

Total bilirubin(mg/dl) 0.75 (0.5-1.0) 0.8 (0.5-1.0) 0.981
Indirect Bilirubin (mg/dl) | 0.25 (0.2-0.4) 0.2 (0.2-0.3) 0.555
Direct Bilirubin (mg/dl) 0.5 (0.3-0.6) 0.5 (0.3-0.6) 0.687
Total Protein (g/dl) 7.0 (6.5-7.4) 7.0 (6.6-7.2) 0.827
Albumin (g/dl) 4.1 (3.9-4.6) 4.0 (3.8-4.4) 0.285
AST (1U/L) 40 (27-50) 46 (37-56) 0.028
ALT (1U/L) 28 (18-41) 41 (27-46) 0.015
ALP (1U/L) 258.7 (200.7-334.5) 316.7 (240.8-359.0) 0.046

P-values obtained from Mann-Whitney U Test. P < 0.05 considered statistically significant.

Table 3: Correlation of liver function tests parameters with thyroid function test parameters

VARIABLES fT3 fT4 TSH
p -0.202 -0.250 0.310
Total Bilirubin (mg/dl)
P-value 0.002 <0.001 <0.001
P -0.147 -0.197 0.222
Direct Bilirubin (mg/dl)
P-value 0.027 0.003 0.001
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p -0.212 -0.256 0.319
Indirect Bilirubin (mg/dl)
P-value 0.001 <0.001 <0.001
P 0.052 0.047 -0.085
Total protein (g/dl)
P-value 0.435 0.482 0.204
p 0.215 0.175 -0.191
Albumin (g/dl)

P-value 0.001 0.009 0.004
p -0.255 -0.298 0.332

ALT (IU/L)
P-value <0.001 <0.001 <0.001
P -0.364 -0.393 0.443

AST (1U/L)
P-value <0.001 <0.001 <0.001
p -0.286 -0.407 0.403

ALP (1U/L)
P-value <0.001 <0.001 <0.001

p = correlation coefficient. P- values obtained from Spearman’s correlation analysis. P < 0.05 considered statistically significant.

DISCUSSION

In our study, all the LFT parameters (serum liver enzymes,
albumin, and bilirubin levels) were significantly different
between the hypothyroid and euthyroid patients, except
for serum total protein, which was comparable between
both groups. Serum liver enzymes and bilirubin levels
were higher in the hypothyroid groups, whereas serum
albumin levels were lower in the hypothyroid groups.
The results were similar even after adjustment for the
possible confounding effects of age and sex. Furthermore,
the correlation analysis showed a significant association
between LFT and TFT parameters. Serum liver enzymes
correlated negatively and positively with the thyroid
hormones and TSH levels, respectively.

Ajala MO et al. reported increased bilirubin and
liver enzymes in both hypothyroid andhyperthyroid
patients.! In a retrospective study by Targher G et al.
hypothyroidism was associated with increased serum ALT
levels.'? In contrast, Arora S et al. reported no significant
difference in serum bilirubin and liver enzymes between
hypothyroid and euthyroid patients. However, the
serum liver enzymes decreased in the patients after six
weeks of thyroxine replacement therapy.*Saha B et al.
concluded that elevated serum liver enzymes might not
be as common as previously postulated. In their study,
37% and 35% of the primary hypothyroid patients had
elevated AST and ALT levels, respectively.'

Thyroid abnormalities in hepatic diseases are the subject
of numerous studies,’>!” whereas hepatic dysfunctions in
thyroid disorders have been studied selectively, especially
when serum aminotransferase levels are concerned.
Regarding the latter, findings from some studies
were similar to ours,’**? yet many other studies were
distinguishably diverse.’*!* These disparities could at
least partly be explained by the differences in estimation
methods and uses of varied cut-off values. Furthermore,
variations in patient characteristics owing to diverse
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geographies and ethnicities could also contribute.

Hepaticand thyroid activities interact with one another.3#
The role of the liver in thyroid hormone activation,
transportation, and metabolism has already been
established.>**Similarly, the role of thyroid hormones in
hepatic function can have multiple explanations. Thyroid
hormones play a significant role in cell metabolism
throughout the body. Studies have shown that cellular
thyroid hormone transmission disturbances trigger
various liver diseases, including non-alcoholic fatty liver
disease (NAFLD).2?°2'The metabolic dysregulations due
to thyroid disorders may partly answer increased serum
aminotransferase levels in hypothyroid patients. Normal
biochemical processes and basal metabolic rate (BMR)
within the hepatic cell may be disrupted by abnormal
thyroid hormone, which may increase the production
of hepatic enzymes, the permeability of the hepatic
cell membrane, or both.? Furthermore, dyslipidemia
and abnormal lipoprotein metabolism could contribute
to hepatic abnormalities, including hepatic steatosis.?®
However, it is still difficult to assess whether these
alterations in the LFT parameters in the dysthyroid
population translate to clinically significant levels.
Further molecular studies and clinical trials are necessary
before establishing a clinical mandate of whether hepatic
function assessment in patients with thyroid disorders
and vice versa.

CONCLUSION

The LFT parameters were significantly different between
hypothyroid and euthyroid patients. Serum bilirubin and
liver enzymes were higher whereas serum albumin levels
were lower in the hypothyroid group.

71



LIVER FUNCTION TEST PARAMETERS IN HYPOTHYROID PATIENTS

ACKNOWLEDGMENT

Allthe study participants and Department of Biochemistry
of Universal College of Medical Sciences, Bhairahawa,
Nepal.

REFERENCES

1.

Mullur R, Liu Y-Y, Brent GA. Thyroid hormone
regulation of metabolism. Physiological
Reviews. 2014;94(2):355-382. doi: 10.1152/
physrev.00030.2013.

Tamang B, Khatiwada S, Gelal B, Shrestha S, Mehta
KD, Baral N, et al. Association of antithyroglobulin
antibody withiodine nutrition and thyroid dysfunction
in Nepalese children. Thyroid Research. 2019;12(1):1-
9. doi: 10.1186/s13044-019-0067-z. eCollection
2019.

Piantanida E, Ippolito S, Gallo D, Masiello E, Premoli
P, Cusini C, et al. The interplay between thyroid and
liver: Implications for clinical practice. Journal of
Endocrinological Investigation. 2020;43(7):885—-899.
doi: 10.1007/s40618-020-01208-6.

Laukkarinen J, Sand J, Aittomaki S, Porsti |,
Koobi P, Kalliovalkama J, et al. Mechanism of the
prorelaxing effect of thyroxine on the sphincter of
Oddi. Scandinavian Journal of Gastroenterology.
2002;37(6):667-673. doi: 10.1080/00365520212492.

Ritter MJ, Amano |, Hollenberg AN. Thyroid
Hormone Signaling and the Liver. Hepatology. 2020
Aug;72(2):742-752. doi: 10.1002/hep.31296. doi:
10.1002/hep.31296.

Targher G, Montagnana M, Salvagno G, Moghetti P,
Zoppini G, Muggeo M, et al. Association between
serum TSH, free T4 and serum liver enzyme
activities in a large cohort of unselected outpatients.
Clinical Endocrinology. 2007; 68(3):481-484.doi:
10.1111/j.1365-2265.2007.03068.x.

Huang MJ, Liaw YF. Clinical associations between
thyroid and liver diseases. J Gastroenterol Hepatol.
1995 May-Jun;10(3):344-50. doi: 10.1111/j.1440-
1746. 1995. tb01106.x

He W, An X, Li L, Shao X, Li Q, Yao Q, Zhang JA.
Relationship between Hypothyroidism and Non-
Alcoholic Fatty Liver Disease: A Systematic Review
and Meta-analysis. Front Endocrinol (Lausanne).
2017; 8:335. doi: 10.3389/fendo.2017.00335.

Pradhan B, PradhanSB. Prevalence of Thyroid
Dysfunction in Community of Duwakot, Bhaktapur.
Journal of Pathology of Nepal. 2017; 7(2): 1184-7.

72

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Tamang et al.

doi: 10.3126/jpn.v7i2.18024

Freedman DB,Halsall D, Marshall WJ, Ellervik C.
Thyroid disorders. In: Rifai N, Horvath AR, Wittwer
CT, editors.Teitz textbook of clinical chemistry and
molecular diagnostics. 6" ed. St. Louis, Missouri:
Elsevier; 2018. p. 1572-1616.

Ajala M O, Ogunro P S, Fasanmade O A.Relationship
between liver function tests and thyroid hormones in
thyroid disorders. The Nigerian Postgraduate Medical
Journal. 2013; 20 (3): 188-192.

Targher G, Montagnana M, Salvagno G, Moghetti
P, Zoppini G, Muggeo M, Lippi G. Association
between serum TSH, free T4 and serum liver enzyme
activities in a large cohort of unselected outpatients.
Clin Endocrinol (Oxf). 2008; 68 (3): 481-4. doi:
10.1111/j.1365-2265.2007.03068.x.

Arora S, Chawla R, Tayal D, Gupta VK, Sohi JS, Mallika
V. Biochemical markers of liver and kidney function
are influenced by thyroid function-a case-controlled
follow up study in Indian hypothyroid subjects. Indian
Journal of Clinical Biochemistry. 2009; 24(4):370-
374. doi: 10.1007/s12291-009-0067-1.

Saha B, Maity C. Alteration of serum enzymes
in primary hypothyroidism. Clin Chem Lab Med.
2002;40 (6): 609-11. doi: 10.1515/CCLM.2002.105.

Bianchi GP, Zoli M, Marchesini G, Volta U, Vecchi F,
lervese T, Bonazzi C, Pisi E. Thyroid gland size and
function in patients with cirrhosis of the liver. Liver.
1991; 11(2): 71-7. doi: 10.1111/j.1600-0676. 1991.
tb00495. x.

Kyriacou A, McLaughlin J, Syed AA. Thyroid disorders
and gastrointestinal and liver dysfunction: A state of
the art review. Eur J Intern Med. 2015; 26 (8): 563-71.
doi: 10.1016/j.ejim.2015.07.017.

Borzio M, Caldara R, Borzio F, Piepoli V, Rampini
P, Ferrari C. Thyroid function tests in chronic liver
disease: evidence for multiple abnormalities despite
clinical euthyroidism. Gut. 1983; 24 (7): 631-6. doi:
10.1136/gut.24.7.631.

Chi HC, Chen C-Y, Tsai M-M, Tsai C-Y, Lin K-H.
Molecular functions of thyroid hormones and their
clinical significance in liver-related diseases. BioMed
Research International. 2013; 2013:1-16.

Luongo C, Dentice M, Salvatore D. Deiodinases and
their intricate role in thyroid hormone homeostasis.
Nat Rev Endocrinol. 2019;15(8): 479-88. doi: 10.1038/
s41574-019-0218-2.

MedPhoenix: JINMC - Volume 8, Issue 1, July 2023



Tamang et al.

20.

21.

22.

23.

Chung G E, Kim D, Kim W, Yim J Y, Park M J, Kim Y
J, et al. Non-alcoholic fatty liver disease across the
spectrum of hypothyroidism. Journal of Hepatology.
2012;57(1):150-156.

Lonardo A, Ballestri S, Mantovani A, Nascimbeni F,
Lugari S, Targher G. Pathogenesis of hypothyroidism-
induced NAFLD: Evidence for a distinct disease
entity? Dig Liver Dis. 2019 Apr;51(4):462-470. doi:
10.1016/j.d1d.2018.12.014.

Malik R, Hodgson H. The relationship between the
thyroid gland and the liver. QJM. 2002; 95 (9): 559-
69. doi: 10.1093/gjmed/95.9.559.

Youssef WI, Mullen KD. The liverin other (nondiabetic)
endocrine disorders. Clin Liver Dis. 2002; 6(4):879-
89, vii. doi: 10.1016/s1089-3261(02)00049-1.

MedPhoenix: JNMC - Volume 8, Issue 1, July 2023

LIVER FUNCTION TEST PARAMETERS IN HYPOTHYROID PATIENTS

73



	_Hlk127366913
	_Hlk130977122
	_Hlk121383061
	_Hlk133918862

