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The mode of action of thyroid hormone is to control the 
number of biochemical and physiological functions in 
biological system such as lipid metabolism, growth and 
liver functions. Hypothyroidism is the prevailing chronic 
outcome after complete thyroidectomy [1]. Thyroid 
hormone is crucial for the proper growth of various human 
tissues and controls the metabolic processes of almost all 
cells and organs in the human body throughout one's 
l ifetime [2]. Hypothyroidism, a prevalent i l lness 
characterized by a shortage of thyroid hormones, is a 
frequently occurring ailment among the general 
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population. Primary hypothyroidism is a prevalent 
condition globally, mostly caused by iodine de�ciency and 
Hashimoto thyroiditis [3].  The liver is involved in the 
conjugation, excretion, peripheral deiodination, and 
metabolism of thyroid hormones, which plays a signi�cant 
role in the production of globulin that binds thyroxine. 
Previous investigations have demonstrated some 
anomalies in circulating hormone concentrations, despite 
the fact that nearly all patients with liver disease are 
clinically thyroid [4]. The thyroid gland and liver have a 
complicated interaction in both health and illness. Through 

Underactive Thyroid Phase or Hypothyroidism is a very common biochemical complication after 

sub-total thyroidectomy. Objectives: To investigate lipid pro�le and liver function in patients 

who developed hypothyroidism following sub-total thyroidectomy. Methods: Total 100 

individuals were selected for present study and divided them into two different groups i.e. 

Group-A in which 37 healthy individuals were placed whereas in Group-B 63 individuals were 

adopted surgical process, sub-total thyroidectomy. The study was conducted in Surgical and 

Medical Units of Ghurki Trust & Teaching Hospital, Lahore from December 2023 to April 2024. 

Thyroid-stimulating hormone (TSH) levels were extremely high in individuals in the hypothyroid 

stage. Results: The comparative �ndings of this study showed a signi�cant (p < 0.05) change in 

cholesterol, triglyceride, LDL and HDL blood serum levels of Group-B individuals as compared to 

the Group-B. While a signi�cant (p < 0.05) ampli�cation in enzymes of liver such as aspartate 

aminotransferase (AST), alanine transaminase (ALT), and decrease in alkaline phosphatase 

(ALP) in Group-B subjects were seen as compared to normal individuals. Conclusions: Sub-total 

thyroidectomy is associated with hypothyroidism, which correlates with disruptions in liver 

enzyme activity and lipid metabolism, potentially leading to secondary hyperlipidemia and liver 

dysfunction.
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the selenium deiodinase enzyme system, the liver 
contributes to the activation and inactivation of thyroid 
hormones. It also produces transport proteins such 
albumin, transthyretin, and thyroxine-binding globulin, 
which helps to increase the absorption of thyroid 
hormones [5]. Different researchers described after the 
�ndings of their studies that blood serum cholesterol, 
triglycerides, low density lipoproteins and high-density 
lipoproteins levels have correlation with thyroidectomy. 
During biosynthesis of cholesterol the step 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase activity 
in the liver stimulated by Thyroid hormone [6]. Although 
blood total cholesterol and low-density lipoprotein 
cholesterol (LDL-C) concentrations drop due to improved 
LDL-C metabolism, cholesterol production rises in 
hyperthyroidism. Atherosclerosis resembles a plaque that 
has accumulated calcium, fat, cholesterol, and other 
compounds. As a result, while cholesterol production is 
elevated in hyperthyroidism, increased LDL metabolism 
causes a decrease in blood total cholesterol and LDL-C 
levels[7, 8]. This study is very important as it uniquely 
contributes to the existing scienti�c literature by being one 
of the �rst to systematically analyze the biochemical 
changes in the liver function and lipid metabolism in 
patients with hypothyroidism following subtotal 
thyroidectomy [9,10]. Whereas Previous studies have 
focused on general thyroid dysfunction, but this research 
uncovers speci�c outcomes of a commonly performed 
surgical procedure, hence providing valuable insights into 
the management and long-term care of these patients.
The present study aimed to uncover Biochemical and 
Physiological changes those leads to de�ciency of thyroid 
hormones secretion, current research provided health 
awareness about low quantity secretion of thyroid 
hormones. Therefore, sub-total thyroidectomy, a common 
surgical procedure for managing thyroid disorders, often 
leads to hypothyroidism, affecting liver function and lipid 
metabolism. This study investigates these biochemical 
and physiological changes.

M E T H O D S

The present comparative cross-sectional study was 
conducted in Surgical and Medical Units of Ghurki Trust & 
Teaching Hospital, Lahore from December 2023 to April 
2024. Ethical Approval Certi�cate (ERC) (Ref no. 
ERC/2023/28B) was taken from Ethical Review Board of 
Lahore University of Biological & Applied Sciences 
(Lahore-UBAS) a project of Lahore Medical & Dental 
College Lahore, Pakistan. All patients provided informed 
consent form prior to their participation in the study, open 
EPI software was used for sample size calculation. 
Regarding inclusive criteria all participants were in 
between 18-60 years and only those patients were selected 
who adopted the procedure of sub-total thyroidectomy. To 
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examine acute or subacute phase changes, patient 
inclusion criteria was restricted to individuals who 
underwent surgery within a speci�ed timeframe prior to 
the study, such as within the last six months.  Those who 
have a medical history of thyroid disorders other than 
Hashimoto's thyroiditis, Graves' disease, or thyroid 
malignancy are excluded from the study. Due to the 
potential hazards associated with study procedures and 
the variable effects of pregnancy on thyroid function, 
pregnant women are frequently excluded. The study used a 
purposive sampling technique for the selection of 
participants. The study was conducted from December 
2023 to April 2024. During this period, all patients who 
underwent sub-total thyroidectomy and met the inclusion 
and exclusion criteria were enrolled in the study. Group-A in 
which 37 healthy individuals were placed whereas in Group-
B 63 individuals were adopted surgical process, sub-total 
thyroidectomy.  Auto-analyzer  was used for  the 
biochemical tests of blood serum cholesterol, triglycerides 
, LDL, HDL and liver enzymes such as ALT, AST and ALP 
levels measurements. While independent t-test was 
applied to compare biochemical biomarkers between the 
groups. Raw data were analyzed by SPSS version 27.0. For 
continuous variables, the mean and standard deviation 
were calculated. While continuous variables such as age, 
BMI, triglycerides, cholesterol, LDL, HDL, ALT, AST, and 
ALP blood serum levels were compared between Group A 
and Group B by applying independent t-tests. To compare 
categorical variables, including gender, age and BMI 
between the two groups, chi-square tests were applied 
whereas (p ≤0.05) value considered as statistical 
signi�cance. 

R E S U L T S

A signi�cant (P<0.05) changes in cholesterol, triglycerides, 
Low density lipoprotein, high density lipoprotein blood 
serum levels in Group-B individuals were seen as compared 
with individuals of Group-A. While a signi�cant (P<0.05) 
increase of blood serum alanine transaminase, aspartate 
aminotransferase and decrease in alkaline phosphatase 
levels were concluded in Group-B as compared with Group-
A participants. Mean standard Deviation and chi-square 
tests were applied and P- Value as (p≤0.05) was considered 
for the considering Criteria of signi�cance (Table 1).
Table 1: Characteristics of Group-A and Group-B Individuals

Parameter
P-

value

Age (Years,Mean ± SD)

Statistical
Test

52.04 ± 4.02 53.01 ± 4.01 Independent t-test 0.01

Group-A
(n=37)

Group-B
(n=63)

Gender

Male (n, %)

Female (n, %)

BMI (kg/m², Mean ± SD)

19 (51.4%) 35 (55.6%)

18 (48.6%) 28 (44.4%)

19.11 ± 1.01 30.05 ± 1.01

-- -

-

-

Independent t-test

Chi-square test 0.01

0.01

0.01

0.02

(Continuous Variables (Age, BMI) Independent t-test was applied 
and Mean and Standard deviation was used between group A and 
B, Categorical variable (Gender) chi-square test was applied, 
p≤0.05)
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Blood serum cholesterol, Low density lipoprotein, 
triglycerides, high density lipoprotein, aspartate 
aminotransferase, alanine transaminase, aspartate 
aminotransferase and alkaline phosphatase levels of 
Group-B (298.10 ± 23.1, 219.01 ± 21.3, 167.4 ± 7.2, 37.04 ± 1.03, 
25.10 ± 3.01, 35.12 ± 1.04, 105.10 ± 2.04) showed a signi�cant 
(P≤0.05) change than Group-A. Further comparative 
description of Group-A and Group-B were elaborated by 
applying independent t-test for response of two groups 
and test �ndings were signi�cant (P≤0.05). Blood serum 
cholesterol, triglycerides, Low density lipoprotein, high 
density lipoprotein of Group-B presented a signi�cant 
(P≤0.05) increase and alkaline phosphatase levels 
indicated signi�cant (P≤0.05) decreased as compared than 
Group-A respectively. P-value, independent t-test with 
mean standard deviation were applied for the Comparative 
description of data separately (Table 2)

Table 2. Differences in lipid pro�le and liver enzymes of Group-A 

and Group-B Individual

Parameter
P-value
(P≤0.05)

Serum Cholesterol levels 220.2 ± 12.2

149.02 ± 15.5

139.2 ± 8.6

43.19 ± 1.06

16.12 ± 2.04

22.11 ± 1.01

132.01 ± 2.03

298.10 ± 23.1

219.01 ± 21.3

167.4 ± 7.2

37.04 ± 1.03

25.10 ± 3.01

35.12 ± 1.04

105.10 ± 2.04

Group-A
(n=37)

Group-B
(n=63)

T-TestUnits

Serum  triglycerides levels

Serum LDL

Serum HLD

Serum ALT

Serum AST

Serum  ALP

0.05

0.04

0.014

0.03

0.017

0.013

0.021

0.01

0.02

0.01

0.02

0.05

0.03

0.04

mg/dl

mg/dl

mg/dl

mg/dl

IU/L

IU/L

U/L

Ming J et al., in their study claimed that Sub-Total 
thyroidectomy is a major   type of thyroidectomy before 
complete thyroidectomy, which can lead to signi�cant 
morbidity and increased costs. Previous research has 
connected secondary dyslipidemia to thyroid problems, 
and acute hypothyroidism following thyroid surgery might 
negatively impact lipid pro�le and endothelial function [11, 
12]. An analysis of sixteen observational studies revealed 
that clients with subclinical hypothyroidism had 
signi�cantly higher levels of total cholesterol, Low density 
lipoprotein, and triglycerides compared to those with 
euthyroidism. This suggests a link between hypothy-
roidism and higher lipid pro�le. Even in those with clinically 
normal thyroid function, little variations in TSH levels can 
elevate fat �ndings and raise the risk of hyper- 
Cholesterolemia [13]. The only traditional serum lipid 
confounding factors taken into account in these studies 
were BMI, gender, and age. Hypothyroid individuals have 
signi�cantly higher blood lipid levels compared to healthy 
controls. Subclinical hypothyroidism can lead to higher TC 
and LDL-C levels, as well as higher TG and lower HDL-C 
levels, according to certain research [14]. In line with 
earlier research, TSH levels and total and low-density 
lipoprotein cholesterol levels were shown to be strongly 

D I S C U S S I O N

positively correlated in the current investigation. The data 
of different studies indicate that even within the normal 
range, blood thyroid hormone levels signi�cantly impact 
serum lipid levels [15]. Thyroid hormones may signi�cantly 
impact the connection between lipid indicators and TSH. 
It's important to evaluate the in�uence of TSH on lipid 
pro�les, independent of thyroid hormone level. Without 
taking these parameters into account, the correlation 
between TSH and lipid pro�le is questionable [16, 17]. 
Increased levels of ALT or AST activity in the serum were 
more common in patients with TSH ≤ 0.2 IU/l. These results 
were mostly unchanged when age, gender, fasting 
hyperglycemia, and lipid characteristics were taken into 
account. TSH in�uences TC levels by means of thyroid 
hormones, both directly and indirectly [18, 19]. The �nding 
of present research have similarities with the �ndings of 
previous studies by different researchers [20]. Research 
found considerably lower blood alkaline phosphatase levels 
(P<0.001) in hypothyroid individuals compared to controls. 
The current study found a decrease in serum ALP levels in 
hypothyroid patients, which is consistent with previous 
�ndings by other researchers [21].
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A u t h o r s C o n t r i b u t i o n

C O N C L U S I O N S

The results of the current study suggest that sub-total 

thyroidectomy is associated with the development of 

hypothyroidism in most patients of Group B, which in turn 

correlates with altered liver enzyme activity and lipid 

metabol ism. Patients who under went sub-total 

thyroidectomy exhibited higher serum cholesterol, 

triglycerides, LDL, liver enzymes (ALT and AST), and lower 

HDL and ALP levels. These biochemical alterations suggest 

a potential link between sub-total thyroidectomy and 

secondary hyperlipidemia and possible hepatotoxicity in 

hypothyroid patients.

Conceptualization: MNS, AI

Methodology: ZH, SUSZ,

Formal analysis: MU, MSA

Writing, review and editing: ABW, MSA, MU

R E F E R E N C E S

Askar HA, Farghali RM, Mekkaway MA, Bashank NM. 
Correlation between metabolic uptake of F-18-FDG-

[1]

Haq Z et al.,
DOI: https://doi.org/10.54393/pjhs.v5i07.1664

Changes in Liver Function and Lipid Pro�le during Underactive Thyroid Phase



PET/computed tomography and thyroglobulin level in 
differentiated thyroid cancer patients with 
s u s p e c t e d  r e c u r r e n c e .  N u c l e a r  M e d i c i n e 
Communications.  2023 Jul; 44(7): 640-5. doi: 10.1097 
/MNM.0000000000001705.
Elkhoury D, Patel P, Sastry S, Tajik A, Elkhoury C, 
Montalbano M. Advancing Preoperative Strategies 
for Thyroidectomy in Graves' Disease: A Narrative 
Review. Cureus.  2023 Nov; 15(11): 2-8. doi: 10.7759/ 
cureus.48156.
Maciejewska-Markiewicz D, Kochman J, Jakubczyk 
K, Bargiel P, Szlosser Z, Stachowska E et al. Vitamin D 
s t a t u s  i n  p a t i e n t s  b e fo r e  t h y r o i d e c t o m y. 
International Journal of Molecular Sciences.  2023 
Feb; 24(4): 2-8. doi: 10.3390/�ms24043228.
Tramontano S, Sarno G, Calabrese P, Schiavo L, 
Spagnuolo M, Pilone V. Does time matter in de�cit of 
calcium after total thyroidectomy in subjects with 
previous bariatric surgery? Nutrients.  2022 Apr; 
14(9): 2-8. doi: 10.3390/nu14091805.
Ylli D, Klubo-Gwiezdzinska J, Wartofsky L. Exercise 
and thyroid function. Endocrinology of Physical 
Activity and Sport. Cham: Springer International 
Publishing.  2020: 85-108. doi: 10.1007/978-3-030-
33376-8_6.
Corpas E, Sánchez-Franco F, Correa R, Vinales K, 
Larrad-Jiménez Á, Blackman MR. Physiology and 
Diseases of the Thyroid Gland in the Elderly: 
Physiological Changes, Hypothyroidism, and 
Hyperthyroidism. In Endocrinology of Aging. Elsevier.  
2021 Jan; 171-224. doi: 10.1016/B978-0-12-819667-0.0 
0006-8.
Ming J, Zhu JQ, Zhang H, Sun H, Wang J, Cheng RC et 
al. A multicenter, prospective study to observe the 
initial management of patients with differentiated 
thyroid cancer in China (DTCC study). BMC Endocrine 
Disorders.  2021 Dec; 21: 1-2. doi: 10.1186/s12902-021-
00871-x.
Del Rio P, Polistena A, Chiofalo MG, De Pasquale L, 
Dionigi G, Docimo G et al. Management of surgical 
diseases of thyroid gland indications of the United 
Italian Society of Endocrine Surgery (SIUEC). 
Updates in Surgery.  2023 Sep; 75(6): 1393-417. doi: 
10.1007/s13304-023-01522-7.
Larrad-Jiménez Á, Sánchez-Franco F, Correa R, 
Vinales K, Corpas E, Harman SM. Physiology and 
Diseases of the Thyroid Gland in the Elderly: Thyroid 
Cancer. In Endocrinology of Aging. Elsevier.  2021 
Jan; 267-331. doi: 10.1016/B978-0-12-819667-0.0000 
8-1.
W i e r s i n g a  W M ,  P o p p e  K G ,  E f f r a i m i d i s  G . 
Hyper thyroidism: aetiology,  pathogenesis, 
diagnosis, management, complications, and 

prognosis. The lancet Diabetes & Endocrinology.  
2023 Apr; 11(4): 282-98.doi: 10.1016/S2213-8587(23)0 
0005-0.
Cipolla C, Graceffa G, Calamia S, Fiorentino E, 
Pantuso G, Vieni S  et al.  The value of total 
thyroidectomy as the de�nitive treatment for Graves' 
disease: A single centre experience of 594 cases. 
Journal of clinical & Translational Endocrinology.  
2019 Jun;16: 2-5. doi: 10.1016/j.jcte.2019.100183.
Brooks JA, Fontanarosa JB, Gigliotti B. Post-
thyroidectomy hypothyroidism and thyroid hormone 
supplementation: a narrative review of the history, 
treatment, and patient experience. Annals of 
Thyroid.  2023 Jun; 8: 1-9. doi: 10.21037/aot-22-17.
Ejaz M, Kumar P, Murlidhar M, Bachani P, Naz S, Lal K 
et al. Comparison of lipid pro�le in patients with and 
without subclinical hypothyroidism. Cureus.  2021 
Aug; 13(8): 2-4. doi: 10.7759/cureus.17301.
Yao J, Zhao J, Liu J, Jiang S, Guo S, Xu L et al. The 
relationships between thyroid functions of short-
term rapid hypothyroidism and blood lipid levels in 
post-thyroidectomy patients of differentiated 
thyroid cancer. Frontiers in Endocrinology.  2023 Apr; 
14: 1-6. doi: 10.3389/fendo.2023.1114344.
Biondi B. Subclinical hypothyroidism in patients with 
obesity and metabolic syndrome:  A Narrative 
Review. Nutrients.  2023 Dec; 16(1): 2-13. doi: 10.3390/ 
nu16010087.
Zhou Y, Ke S, Wu K, Huang J, Gao X, Li B et al. 
Correlation between thyroid homeostasis and 
obesity in subclinical hypothyroidism: community- 
based cross-sectional research. International 
Journal of Endocrinology.  2021; 2021(1): 2-7. doi: 0.11 
55/2021/6663553.
Salman AG, Mahdi IA, Mukhlef AK, abd alsattar 
Mohammad R, Zaghir MS, muatez Wadaa'a N. 
Physiological aspects of thyroid disorders: Anatomy, 
Hormones, Diagnosis and Management. Current 
Clinical and Medical Education.  2024 May; 2(5): 17-32.
Toraih EA, Fawzy MS, Abushouk AI, Shaheen S, 
Hobani YH, Alruwetei AM et al. Prognostic value of the 
miRNA-27a and PPAR/RXRα signaling axis in patients 
with thyroid carcinoma. Epigenomics.  2020 Oct; 
12(20): 1825-43. doi: 10.2217/epi-2020-0167.
Drozd V, Saenko V, Branovan DI, Brown K, Yamashita 
S, Reiners C. A search for causes of rising incidence 
of differentiated thyroid cancer in children and 
adolescents after Chernobyl and Fukushima: 
Comparison of the clinical features and their 
relevance for treatment and prognosis. International 
Journal of Environmental Research and Public 
Health.  2021 Mar; 18(7): 2-13. doi: 10.3390/�erph18073 
444.

PJHS VOL. 5 Issue. 7 July 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
98

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Haq Z et al.,
DOI: https://doi.org/10.54393/pjhs.v5i07.1664

Changes in Liver Function and Lipid Pro�le during Underactive Thyroid Phase



Barczyński M. Graves' disease and toxic nodular 

goiter (Plummer's disease). In Endocrine Surgery 

Comprehensive Board Exam Guide. Cham: Springer 

International Publishing.  2022 Jan: 53-82. doi: 

10.1007/978-3-030-84737-1_3.

Liddy W, Bonilla-Velez J, Triponez F, Kamani D, 

Randolph G. Principles in thyroid surgery. In Surgery 

of the Thyroid and Parathyroid Glands. Elsevier.  2021 

Jan; 272-293. doi: 10.1016/B978-0-323-66127-

0.00031-4.

[20]

[21]

PJHS VOL. 5 Issue. 7 July 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
99

Haq Z et al.,
DOI: https://doi.org/10.54393/pjhs.v5i07.1664

Changes in Liver Function and Lipid Pro�le during Underactive Thyroid Phase


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

