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Excessive secretion and release of thyroid hormones from 

the thyroid gland, leading to abnormally elevated blood 

levels, is called hyperthyroidism [1]. The hypothalamus 

produces thyroid-releasing hormone, which stimulates the 

pituitary gland to produce thyroid-stimulating hormone 

(TSH). This, in turn, stimulates the thyroid gland to produce 

thyroxine (T4) and triiodothyronine (T3). Increased thyroid 

hormone secretion inhibits the hypothalamus and pituitary 

from releasing thyroid-releasing hormone and TSH, 

respectively [2]. T3 is the biologically active thyroid 
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hormone that binds to thyroid hormone receptors (TR), 

whereas T4 is a prohormone that must be transformed into 

T3 before signaling and biological activity can occur [3]. 

Excess thyroid hormone accelerates the body's metabolic 

processes, producing clinical manifestations such as 

tachycardia, weight loss, heat intolerance, muscle 

weakness, tremors, and sleep disturbances [4]. Beyond 

these systemic effects, hyperthyroidism also has profound 

implications for liver physiology and pathology. The liver is a 

crucial organ responsible for numerous functions related 
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Hyperthyroidism, characterized by the overproduction of thyroid hormones, may impact liver 

function. Understanding this relationship is essential for early identi�cation and management 

of liver dysfunction in hyperthyroid patients. Objectives: To determine the association between 

thyroid hormone levels (TSH, T3, T4) and liver function tests (ALT, AST, ALP, bilirubin, and total 

protein) in patients with hyperthyroidism. Methods: This cross-sectional study was conducted 

from 28 July 2023 to 28 January 2024 at the Endocrinology OPD of Gulab Devi Hospital, Lahore. A 

total of 100 hyperthyroid patients were selected using non-probability sampling. Demographic 

data, thyroid pro�les (T3, T4, TSH), and liver function tests (LFTs) were recorded. Data were 

analyzed by SPSS version 26.0 using descriptive statistics and Chi-square tests to assess 

associations. Results: Out of 100 hyperthyroid patients, 59 were female and 41 were male, with a 

mean age of 38.5 + 10.2 years. Elevated ALT was observed in 27% of patients, AST in 13%, ALP in 

23%, bilirubin in 13%, and total protein in 11%. Chi-square analysis showed signi�cant 

associations between TSH and ALT (p=0.028) and AST (p=0.017), as well as between T3 and ALP 

(p=0.031). No signi�cant associations were found between T4 and any of the liver enzymes. 

Conclusions: A signi�cant proportion of hyperthyroid patients showed abnormal LFTs, 

indicating a relationship between thyroid dysfunction and hepatic involvement. Further large-

scale studies are recommended.
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to metabolism, digestion, detoxi�cation, storage, and the 

regulation of vital substances. It plays a dual role in thyroid 

physiology: it metabolizes thyroid hormones through 

glucuronidation, sulfation, and iodination [5], and at the 

same time, hepatic metabolic functions are dependent on 

adequate thyroid hormone levels. This bidirectional 

relationship makes the liver particularly vulnerable to 

thyroid dysfunction. In hyperthyroidism, excessive thyroid 

hormone increases basal metabolic rate and hepatic 

oxygen consumption, predisposing the perivenular regions 

of the liver to relative hypoxia and subsequent injury [6]. 

Other mechanisms include direct hepatotoxicity from 

hepatocyte anoxia, oxidative stress and free radical 

damage, breakdown of hepatic glycogen and proteins, and 

autoimmune-mediated liver injury. Furthermore, several 

studies indicate that excess T3 induces hepatocyte 

apoptosis through mitochondria-dependent pathways and 

activates death receptor-mediated signaling, thereby 

exacerbating liver dysfunction [7]. Recent evidence 

highlights that thyroid dysfunction not only alters liver 

enzyme patterns but may also contribute to the 

progression of chronic liver diseases and in�uence 

treatment outcomes [8]. However, data from local 

populations remain scarce, underscoring the need for 

region-speci�c studies to better understand the clinical 

signi�cance of these biochemical alterations. The novelty 

of this study lies in its focus on a local patient population, 

where limited data are available regarding the biochemical 

alterations in hyperthyroidism. By characterizing these 

changes in liver enzyme patterns, the study provides 

region-speci�c evidence that may contribute to improved 

diagnostic evaluation and clinical management strategies.

Despite established evidence linking hyperthyroidism with 

alterations in liver function, data from local populations 

remain limited. Most existing studies are either conducted 

in other countries or focus on chronic thyroid disorders, 

with insu�cient evaluation of  newly diagnosed 

hyperthyroid patients. This lack of region-speci�c data 

makes it challenging to understand the true extent of 

hepatic involvement in hyperthyroidism in Pakistan, 

highlighting the need for targeted investigations. This 

study aims to ascertain the level of liver function tests in 

the serum of patients with hyperthyroidism and to 

investigate the relationship between liver damage and 

hyperthyroidism. 

M E T H O D S

This cross-sectional study was conducted over six months 

from 28 July 2023 to 28 January 2024 at the Endocrinology 

OPD of Gulab Devi Hospital. Ethical clearance was obtained 

f r o m  t h e  I n s t i t u t i o n a l  R e v i e w  B o a r d  ( R e f.  N o . 

GPMI/AHS/IRB 15623), ensuring participant con�dentiality 

and the right to withdraw without consequence. Informed 

 n =sample size, P = prevalence, z = con�dence, q = 1-p, ρ = 

margin of error.  For this study, P was set at 55%, based on 

previous literature reporting that approximately 55% of 

hyperthyroid patients exhibit liver enzyme abnormalities. 

The margin of error (ρ) was set at 6%, with a 95% 

con�dence interval. Using these values, the calculated 

sample size was approximately 264 participants. Due to the 

six-month duration of the study, during which informed 

consent, ethical approval, and patient data were collected, 

the sample size was limited to 100. This was in�uenced by 

the restricted availability of patients meeting the inclusion 

and exclusion criteria, as well as constraints in resources 

and time. Patients aged between 18-60 years of both 

genders, diagnosed with hyperthyroidism, were included. 

Patients below 18 or above 60 years of age, those with a 

history of alcoholism, chronic liver disease, and those with 

known hepatitis were excluded. The demographic data, 

such as age, gender, and marital status, were collected 

through a questionnaire and veri�ed against hospital 

records. Blood samples (3 ml) were drawn from each 

patient to evaluate both liver function tests (LFTs) and 

thyroid hormone levels (TSH, T3, and T4). The analyses 

were performed using standard biochemical assays on the 

Micro Lab 400 instrument, which operates on the principle 

of spectrophotometry, at the Chemical Pathology 

Laboratory of Gulab Devi Hospital, Lahore. The reference 

(cut-off) values used to classify enzyme and hormone levels 

as high, normal, or low were as follows: ALT: 0–42 U/L, AST: 

0–45 U/L, ALP: 44–147 U/L, total bilirubin: 0.1–1.1 mg/dL, 

total protein: 6.5–8.3 g/dL, TSH: 0.4–4.0 mIU/L, T3: 80–200 

ng/dL, and T4: 5.0–12.0 µg/dL (10). These cut-off values 

were applied to categorize patient results and assess 

associations with thyroid hormone levels using Chi-square 

tests with signi�cance at a p-value of <0.050 and 

descriptive statistics such as mean, median, mode, and 

standard deviation. The Chi-square test was chosen 

because it is appropriate for assessing the association 

between categorical variables, such as thyroid hormone 

levels and liver function test categories. Qualitative data 

was presented in the form of charts, and quantitative data 

was presented in the form of tables and graphs. All 

collected data were statistically analysed by using SPSS 

version 26.0.
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consent was obtained in writing from all participants after 

explaining the procedure, purpose, risks, and bene�ts of 

the study.  This study included a sample size of 100 people. 

3ml serum of hyperthyroid patients was collected and 

processed for LFTs in the Pathology lab of Gulab Devi 

Hospital, Lahore. The sample size was calculated by using 

Cochran's formula [9].



χBy applying the chi-square ( ²) test between T3 and LFTs, a signi�cant association was found between T3 and ALP (p=0.031). 

No signi�cant associations were observed with ALT, AST, bilirubin, or total protein (p>0.050) (Table 2).

Out of 100 cases, 41% (n=41) were male and 59% (n=59) were 

female. A total of 21% (n=21) were aged 34–40 years. The 

mean age was 38.5 ± 10.2 years (range: 18–60 years). Most 

patients were married (87%, n = 87). The mean height was 

5.51 ± 0.39 ft, and the mean weight was 66.39 ± 14.67 kg. The 

mean systolic blood pressure was 126.05 ± 14.9 mmHg, and 

the mean diastolic blood pressure was 90.14 ± 10.79 mmHg. 

A family history of hyperthyroidism was present in 25% 

(n=25), while 39% had a history of hypertension. The 

biochemical parameters were as follows: mean TSH 13.35 ± 

6.02 mIU/L, mean T3 152.92 ± 40.26 ng/dL, mean T4 23.6 ± 

10.60 µg/dL, mean AST 43.37 ± 35.68 U/L, mean ALP 127.70 ± 

40.37 U/L, mean ALT 59.37 ± 45.00 U/L, mean total bilirubin 

0.70 ± 0.30 mg/dL, and mean total protein 7.9 ± 0.8 g/dL 

(Table 1).

Table 1: Demographic, Clinical, and Biochemical Characteristics 
of Patients

Characteristics Mean ± SD Median Mode

40

5.50

38.5 ± 10.2

5.51 ± 0.39

Age 

Height 

40

5.00

65

120

90

11.5

111.6

10.7

25

92

28

0.60

7.20

66.39 ± 14.67

126.05 ± 14.9

90.14 ± 10.79

13.35 ± 6.02

152.92 ± 40.26

23.6 ± 10.60

43.37 ± 35.68

127.70 ± 40.37

59.37 ± 45.00

0.70 ± 0.3

7.9 ± 0.8

Weight 

Systolic BP

Diastolic BP 

TSH 

T3 

T4 

AST

ALP

ALT 

Bilirubin

Total Protein 

60

120

90

10

94

7

18

90

27

0.50

7.50 

D I S C U S S I O N

Table 2: Cross-tabulation of Tri-iodothyronine (T3) with LFTs

T3

Category >180 (High) <180 (Normal)
χ² p-Value Cramer's V

<60 (Low)Parameters

AST

ALP

ALT

Bilirubin

Total Protein

>45 (High)

<45 (Normal)

>147 (High)

<147 (Normal)

<44 (Low)

>42 (High)

<42 (Normal)

>1.1 (High)

<1.1 (Normal)

>8.3 (High)

<8.3 (Normal)

3

23

13

13

0

9

17

4

22

2

24

8

60

12

54

2

15

53

7

60

9

59

2

4

2

4

0

3

3

2

4

0

6

2.334

10.363

3.218

3.182

1.376

0.311*

0.031*

0.200*

0.528

0.502

0.153

0.231

0.179

0.165

0.117

When the chi-square test was applied between TSH and 

LFTs, signi�cant associations were observed with ALT 

(p=0.028) and AST (p=0.017). No signi�cant associations 

were found with ALP, bilirubin, or total protein (p>0.050) 

(Table 3).

Table 3: Cross-Tabulation of Thyroid-Stimulating Hormone (TSH) 
With LFTs

Parameters
p-

Value
Cramer's

V

High

Normal

High

Normal

High

Normal

Low

High

Normal

Low

ALT

AST

ALP

Bilirubin

High Normal Low
χ²

TSH

4

2

3

3

2

4

0

2

4

0

5

7

2

10

3

9

0

2

10

0

18

64

8

74

22

58

2

9

72

1

7.160

8.168

0.591

2.812

0.028*

0.017*

0.964

0.590

0.268

0.286

0.054

0.119

High

Low
Total

Protein
1

5

2

10

8

74
7.20 0.698 0.085

No signi�cant associations were observed between T4 and any 

LFT parameters (p>0.050). For parameters with small cell counts, 

ALP and bilirubin low categories (n=1–2), Fisher's exact test was 

applied instead of the chi-square test to ensure valid statistical 

inference

Thyroxine and triiodothyronine regulate hepatocyte 

metabolic rate and are required for appropriate organ 

growth, development, and function. In contrast, the liver is 

responsible for thyroid hormone metabolism and regulates 

its systemic effects [11]. The pituitary, heart, liver, and brain 

are all impacted by thyroid hormones T4, T3, and TSH [12]. 

In current study, we took 100 diagnosed hyperthyroid 

patients to check the association of elevated liver enzymes 

with hyperthyroidism. This study found signi�cant 

associations between elevated TSH/T3 and liver enzymes 

ALT, AST, and ALP. In particular, the signi�cant 
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In this study, signi�cant associations were observed 
between elevated TSH and ALT/AST, and between T3 and 
ALP. These �ndings suggest that hyperthyroidism may be 
linked to selective liver enzyme abnormalities. Regular 
monitoring of liver function, particularly ALT, AST, and ALP, 
could help in early identi�cation and management of 
potential hepatic involvement in hyperthyroid patients.
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associations between TSH and ALT/AST may re�ect the 

pathophysiological effect of thyroid dysfunction on 

hepatocellular metabolism. Excess thyroid hormones can 

increase hepatic oxygen demand, leading to oxidative 

stress and hepatocyte injury, which is commonly re�ected 

in elevated transaminases [13]. While Hsieh et al. and Zhang 

et al. also observed a signi�cant association between 

thyroid hormones and liver enzymes, their studies involved 

different patient populations and methodological 

approaches. Hsieh et al. focused on long-term thyroid 

dysfunction, whereas our study speci�cally examined 

newly diagnosed hyperthyroid patients. Similarly, Zhang et 

al. emphasized broader biochemical correlations, while we 

concentrated on liver enzyme elevation as a direct marker 

of hepatic involvement [14, 15]. At a biochemical level, 

hyperthyroidism may accelerate basal metabolic rate, 

contributing to increased oxygen consumption and 

oxidative stress in hepatocytes. This oxidative burden, 

together with altered lipid and carbohydrate metabolism, 

may play a role in liver cell stress and enzyme release [16]. 

Moreover, thyroid hormones in�uence bile acid synthesis 

and clearance, and their imbalance might impair bile �ow, 

which could contribute to hepatocellular injury [17]. This 

l ink i l lustrates that  thyroid diseases,  including 

hypothyroidism and hyperthyroidism, are associated with 

alterations in liver function, potentially through raised 

metabolic rate and changes in liver enzyme activity. Such 

changes may be re�ected in increased liver enzyme levels, 

suggesting possible liver involvement [18]. Interestingly, T3 

was signi�cantly associated with ALP, while TSH was not. 

This may be explained by the fact that T3 is the biologically 

active hormone directly in�uencing bone and hepatic 

enzyme regulation, whereas TSH acts indirectly through 

stimulation of the thyroid gland. Therefore, ALP elevations 

in hyperthyroidism may be more directly linked to 

circulating T3 levels than to TSH [19]. No correlation was 

observed between T4 and liver enzymes in our study. This 

may be because T4 is a prohormone requiring conversion 

to T3 to exert biological activity [20]. Furthermore, the 

relatively small sample size and categorization thresholds 

used could have reduced the statistical power to detect 

subtle associations with T4. Contrary to some studies, 

which showed no signi�cant differences observed in ALT 

among patients with overt hyperthyroidism. No signi�cant 

correlation was found between liver enzymes and thyroid 

pro�le in any study group [21].  Current research evaluated 

all possible relationships between abnormal metabolisms 

of liver metabolism and hyperthyroidism. This study 

assessed abnormal liver enzyme activity in relation to 

thyroid dysfunction in 100 people. Associations between 

thyroid pro�le and ALT/AST were signi�cant, while no 

signi�cant associations were found with Bilirubin, ALP, or 

Total Protein, which may be more indicative of chronic 

changes. This study used a non-probability sampling 

method, which may have introduced some bias and limited 

the generalizability of the results to the wider population. 

However, this approach was chosen due to constraints of 

t i m e  a n d  r e s o u r c e s ,  a n d  s t r i c t  a d h e r e n c e  t o 

methodological protocols and carefully applied inclusion 

and exclusion criteria were implemented, ensuring that the 

selected participants were representative of the study 

objectives. 

This study was limited by a relatively small sample size and 

the use of non-probability sampling, which may affect the 

generalizability of results. Future research with larger, 

multicenter cohorts is needed to validate these �ndings 

and explore longitudinal changes in liver function among 

hyperthyroid patients. Additionally, mechanistic studies 

could further elucidate the pathways linking thyroid 

hormones to hepatic dysfunction.

DOI: https://doi.org/10.54393/pjhs.v6i9.3339

Association of Liver Enzymes with Thyroid Hormone Levels in Hyperthyroid Patients
Javaid F et al.,

PJHS VOL. 6 Issue. 09 Sep 2025
62

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.



Salas-Lucia F and Bianco AC. T3 Levels and Thyroid 

Hormone Signaling. Frontiers in Endocrinology.  

2022 Oct; 13: 1044691. doi: 10.3389/fendo.2022.104 

4691.

Inman BL and Long B. Thyrotoxicosis. Emergency 

Medicine Clinics of North America.  2023 Jul; 41(4): 

759-74. doi: 10.1016/j.emc.2023.06.005.

Khan AR, Javaid F, Altaf S, Chaudhry A, Inam S, 

Sherwani HK. Cardio-Hepatic Interactions in Acute 

Heart Failure: A Study on Liver Function Test 

Abnormalities. Annals of King Edward Medical 

University.  2025 Mar; 31(1): 1-7. doi: 10.21649/ 

akemu.v31i1.5759.

Sivertsson E, Friederich-Persson M, Persson P, 

Nangaku M, Hansell P, Palm F. Thyroid Hormone 

Increases Oxygen Metabolism Causing Intrarenal 

Tissue Hypoxia: A Pathway to Kidney Disease. Public 

Library of Science One.  2022 Mar; 17(3): e0264524. 

doi: 10.1371/journal.pone.0264524.

Mukherjee S, Samanta L, Roy A, Bhanja S, Chainy GB. 

Supplementation of T3 Recovers Hypothyroid Rat 

Liver Cells from Oxidatively Damaged Inner 

Mitochondrial Membrane Leading to Apoptosis. 

BioMed Research International.  2014 ; 2014(1): 

590897. doi: 10.1155/2014/590897.

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 Jul; 43(7): 885-

99. doi: 10.1007/s40618-020-01208-6.

Ahmed SK. How to Choose a Sampling Technique and 

Determine Sample Size for Research: A Simpli�ed 

Guide for Researchers. Oral Oncology Reports.  2024 

Dec; 12: 100662. doi:10.1016/j.oor.2024.100662.

Youssef EM and Wu GY. Subnormal Serum Liver 

Enzyme Levels: A Review of Pathophysiology and 

Clinical Signi�cance. Journal of Clinical and 

Translational Hepatology.  2024 Mar; 12(4): 428-35. 

doi: 10.14218/JCTH.2023.00446.

Ritter MJ, Amano I, Hollenberg AN. Thyroid Hormone 

Signaling and the Liver. Hepatology.  2020 Aug; 72(2): 

742-52. doi: 10.1002/hep.31296.

Olanrewaju OA, Asghar R, Makwana S, Yahya M, Kumar 

N, Khawar MH, et al. Thyroid and its Ripple Effect: 

Impact on Cardiac Structure, Function, and 

Outcomes. Cureus.  2024 Jan; 16(1): e51574. doi: 10.7 

759/cureus.51574.

Videla LA and Valenzuela R. Perspectives in Liver 

R e d o x  I m b a l a n c e :  T o x i c o l o g i c a l  a n d 

P h a r m a c o l o g i c a l  A s p e c t s  U n d e r l y i n g  I r o n 

Overloading, Nonalcoholic Fatty Liver Disease, and 

Thyroid Hormone Action. BioFactors.  2022 Mar; 

48(2): 400-15. doi: 10.1002/biof.1797.

Zhang R, Tian X, Qin L, Wei X, Wang J, Shen J. Factors 

Predicting Abnormal Liver Function Tests Induced by 

Graves' Disease Alone: A Retrospective Cohort Study. 

Medicine.  2015 May; 94(19): e839. doi: 10.1097/MD.00 

00000000000839.

Hsieh A, Adelstein S, McLennan SV, Williams PF, Chua 

EL, Twigg SM. Liver Enzyme Pro�le and Progression 

in Association with Thyroid Autoimmunity in Graves' 

Disease. Endocrinology Diabetes, and Metabolism.  

2019 Oct; 2(4): e00086. doi: 10.1002/edm2.86.

Masarone M, Rosato V, Dallio M, Gravina AG, Aglitti A, 

Loguercio C, et al. Role of Oxidative Stress in 

Pathophysiology of Nonalcoholic Fatty Liver Disease. 

Oxidative Medicine and Cellular Longevity.  2018; 

2018(1): 9547613. doi: 10.1155/2018/9547613.

Wen X, Ding X, Chang X, Wang J, Wang Q, Liu J, et al. 

Elevated Serum Meteorin-like Levels in Patients with 

Hyperthyroidism. BMC Endocrine Disorders.  2022 

Dec; 22(1): 304. doi: 10.1186/s12902-022-01229-7.

Yorke E. Hyperthyroidism and Liver Dysfunction: A 

Review of a Common Comorbidity. Clinical Medicine 

Insights: Endocrinology and Diabetes.  2022 Feb; 15: 

11795514221074672. doi: 10.1177/11795514221074672.

Hasan AH, Abdulzahra MA, Hashim AM, Al-Mawlah YH. 

Biochemical Markers of Liver Function Test (ALT, 

AST, ALP) in Thyroid Dysfunction (Hyperthyroidism 

and Hypothyroidism). Journal of Biotech Research.  

2024; 16: 167-74.

Sabatino L, Vassalle C, Del Seppia C, Iervasi G. 

Deiodinases and the Three Types of Thyroid Hormone 

Deiodination Reactions.  Endocrinology and 

Metabolism. 2021 Oct; 36(5): 952-64. doi: 10.3803/ 

EnM.2021.1198.

Shah J, Jan MR, Yousaf M. Effects of Thyroidal 

Dysfunctions on Bone Markers in Non-pregnant 

Women: A Hospital-Based Cross-Sectional Study 

from Khyber Pakhtunkhwa, Northern Pakistan. 

Journal of Postgraduate Medical Institute.  2017 May; 

31(2): 1-6.

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

DOI: https://doi.org/10.54393/pjhs.v6i9.3339

Association of Liver Enzymes with Thyroid Hormone Levels in Hyperthyroid Patients
Javaid F et al.,

PJHS VOL. 6 Issue. 09 Sep 2025
63

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

