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The serum cholesterol level of
choledocholithiasis patients was
significantly lower than that of
healthy people
Linzhen Li1†, Tulan Hu1† and Di Wang2*

1Departments of Gastroenterology, First Affiliated Hospital of Wannan Medical College, Wuhu,
Anhui, China, 2Departments of Gastroenterology, The Affiliated Hospital of Xuzhou Medical University,
Xuzhou, Jiangsu, China
Background and purpose: The specific pathogenesis of choledocholithiasis is

still unclear. The objective of this study was to investigate whether serum

cholesterol level is related to the incidence of choledocholithiasis.

Patients andmethods: A total of 169 choledocholithiasis patients were include in

this study. We investigated whether total cholesterol (TC), triglyceride (TG), high

density lipoprotein (HDL-C), low density lipoprotein (LDL-C), TC/TG, LDL-C/

HDL-C in choledocholithiasis patients differed from that in healthy people.

Results: There were 64 male and 105 female patients. There were significant

differences in TC (P<0.001), TG (P=0.006), HDL-C (P<0.001) and LDL-C

(P=0.001) between the two groups. The TC, TG, HDL-C, LDL-C in the

choledocholithiasis patients group were significantly lower than that in the

healthy population. In the subgroup analysis, we further investigate whether

above parameters in choledocholithiasis patients differed from that in healthy

people by gender. There was no significant difference in TG (P=0.182), TC/TG

(P=0.982), LDL-C/HDL-C (P=0.392) between the male choledocholithiasis

patients group and the male healthy population group. There were significant

differences in TC (P=0.001), HDL-C (P=0.014) and LDL-C (P=0.026) between the

two groups. There were no significant difference in TC/TG (P=0.590), LDL-C/

HDL-C (P=0.116) between the female choledocholithiasis patients group and the

female healthy population group. There were significant differences in TC

(P<0.001), TG (P=0.016), HDL-C (P<0.001) and LDL-C (P=0.009) between the

two groups.

Conclusions: The serum TC, HDL-C and LDL-C in choledocholithiasis patients

were significantly lower than those in healthy people.
KEYWORDS

choledocholithiasis, triglyceride, total cholesterol, high density lipoprotein, low
density lipoprotein
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1 Introduction

Choledocholithiasis is a common digestive tract disease, which can

be divided into primary and secondary choledocholithiasis according

to the source. Primary stones usually form in cases of bile duct stasis or

physiologic bile duct dilatation, both of which are more likely to form

intrabile stones (1). Secondary choledocholithiasis is more common

and is usually caused by a cholesterol-forming gallstone falling into the

common bile duct (1). The prevalence of choledocholithiasis varies

from country to country, ranging from 8% to 20% in symptomatic

gallstones (2–6). A light and regular diet can help prevent common bile

duct stones. Serious complications of choledocholithiasis include biliary

pancreatitis and acute cholangitis, which can increase the mortality of

patients (7). Choledocholithiasis is more common in older adults with

choledochal physiologically dilated. Previous studies (8) have shown

that in patients with prior cholecystectomy, common bile duct may

physiologically expand to 10mm, leading to cholestasis and primary

stone formation. Typical clinical symptoms of choledocholithiasis are

pain in the upper abdomen, which may be accompanied by nausea and

vomiting. The pain cannot be relieved by changing position and is not

related to eating. Clinically, imaging tests that can be used to diagnose

choledocholithiasis include transabdominal ultrasound, computerized

tomography, magnetic resonance cholangiopancreatography,

endoscopic retrograde cholangiopancreatography, percutaneous

transhepatic cholangiography, laparoscopic ultrasound and

endoscopic ultrasound (9–13).

Lipids are a general term for neutral fats (triglycerides and

cholesterol) and lipids (phospholipids, glycolipids, sterols, steroids)

in plasma, which are widely found in the human body. They are

essential for the basic metabolism of living cells. In general, the

main components of blood lipids are triglycerides and cholesterol,

in which triglycerides are involved in energy metabolism in the

human body, and cholesterol is mainly used for the synthesis of cell

serous membranes, steroid hormones and bile acids. Cholesterol is

involved in the development of atherosclerosis and is associated

with acute ischemic arterial embolism events (14, 15). Since bile

contains cholesterol components, whether abnormal cholesterol

metabolism is involved in the formation of bile duct stones? The

objective of this study was to investigate whether there were

significant differences in serum cholesterol and triglycerides

between choledocholithiasis patients and healthy people.
2 Materials and methods

2.1 Study design

The objective of this retrospective study was to investigate

whether serum cholesterol level is related to the incidence of

choledocholithiasis. The inclusion criteria were as follows: (1)

patients who meet the diagnostic criteria for choledocholithiasis

(magnetic resonance imaging or abdominal color Doppler

ultrasound suggested choledocholithiasis, and ERCP confirmed),

(2) blood was drawn for total cholesterol (TC), triglyceride (TG),

high density lipoprotein (HDL-C), low density lipoprotein (LDL-
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C). The exclusion criteria were as follows: (1) have been or are

taking lipid-lowering medications, (2) complicated with

hematological diseases, coronary heart disease, cerebral infarction

and other cardiovascular and cerebrovascular diseases, (3) previous

cholecystectomy patients.
2.2 Patients and methods

A total of 169 choledocholithiasis patients (January 2022-July

2024) in the Department of Gastroenterology of the First Affiliated

Hospital of Wannan Medical College were include in this study.

Gender, age, TC, TG, HDL-C, LDL-C, TC/TG, LDL-C/HDL-C were

recorded. To investigate differences in total cholesterol, triglyceride,

high density lipoprotein, low density lipoprotein between

choledocholithiasis patients and normal people, 169 patients who

underwent physical examination in our hospital from January 2022-

July 2024 were randomly selected and their age, sex and TC, TG,

HDL-C, LDL-C, TC/TG, LDL-C/HDL-C were also recorded.

First, we investigated whether TC, TG, HDL-C, LDL-C, TC/TG,

LDL-C/HDL-C in choledocholithiasis patients differed from that in

healthy people. If there is a significant difference, in the subgroup

analysis, we further investigate whether TC, TG, HDL-C, LDL-C,

TC/TG, LDL-C/HDL-C in choledocholithiasis patients differed

from that in healthy people by gender.
2.3 Ethical considerations

The research was performed according to the Declaration of

Helsinki including patients’ consent. The study was approved by the

local Ethics Committee.
2.4 Statistical analysis

Descriptive data are expressed in terms of ¯x ± s. All numerical

variables were tested for normal distribution (Kolmogorov-Smirnov

test). Independent-samples T test was used for parametric tests, and

Chi-square test or Fisher’s exact test was used for categorical

variables. SPSS 21.0 software was used for statistical analysis. A P-

value < 0.05 indicated statistical significance.
3 Results

3.1 Clinical features of the 169
choledocholithiasis patients

A total of 169 choledocholithiasis patient were include in this

study. There were 64 (37.87%) males and 105 (62.13%) females. The

mean age was 56.26 ± 10.80 years old. The mean of TC, TG, HDL-

C, LDL-C were 4.30 ± 1.03 mmol/L, 1.33 ± 0.76 mmol/L, 1.27 ± 0.37

mmol/L and 2.51 ± 0.77 mmol/L respectively. (Table 1).
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3.2 Comparison of TC, TG, HDL-C, LDL-C,
TC/TG, LDL-C/HDL-C between
choledocholithiasis patients group and
control group

There were 64 males and 105 females in choledocholithiasis

patients group, while 74 males and 95 females in control group. The

difference wasn’t statistically significant (P=0.268). Similarly, there

was no statistically significant difference in age between the two

groups (P=0.927). There were significant differences in TC (P<0.001),

TG (P=0.006), HDL-C (P<0.001) and LDL-C (P=0.001) between the

two groups. But there were no significant differences in TC/TG

(P=0.516) and LDL-C/HDL-C (P=0.139). The TC, TG, HDL-C,

LDL-C in the choledocholithiasis patients group were significantly

lower than that in the healthy population. (Table 2).
3.3 Whether there were differences
between the choledocholithiasis patients
group and the control group by gender

In the subgroup analysis, we divided both groups again into

male and female groups to compare the above parameters for

differences. There was no significant difference in age (P=0.313),

TG (P=0.182), TC/TG (P=0.982), LDL-C/HDL-C (P=0.392)

between the male choledocholithiasis patients group and the male

healthy population group. There were significant differences in TC

(P=0.001), HDL-C (P=0.014) and LDL-C (P=0.026) between the

two groups. There was no significant difference in age (P=0.317),

TC/TG (P=0.590), LDL-C/HDL-C (P=0.116) between the female

choledocholithiasis patients group and the female healthy

population group. There were significant differences in TC

(P<0.001), TG (P=0.016), HDL-C (P<0.001) and LDL-C

(P=0.009) between the two groups. The results of male

choledocholithiasis patients were consistent with those of female

choledocholithiasis patients, except for difference in TG. (Table 3).
4 Discussion

Since Poulletier Delasalle first isolated cholesterol from human

gallstones in 1769, its unique physiological and pathological effects have
Frontiers in Endocrinology 03
been extensively studied (16). Cholesterol has three basic biological

functions: cell signaling, hormone synthesis and metabolic homeostasis

(17). Cholesterol is an important and indispensable substance in

animal tissue cells, it not only participates in the formation of cell

membranes, but also is the raw material for the synthesis of bile acids,

vitamin D and steroid hormones. Cholesterol can also be metabolized

into bile acids, steroid hormones, 7-dehydrocholesterol, and 7-

dehydrocholesterol is converted into vitamin D3 when exposed to

ultraviolet light. On the other hand, excess cholesterol can be harmful

or even fatal to nucleated cells (18). Because the accumulation of

cholesterol promotes the activation of innate and adaptive

inflammatory responses (19). Previous studies had established high

plasma cholesterol levels as a causal risk factor for atherosclerosis and

cardiovascular disease (20). A study indicated that higher serum levels

of total cholesterol and LDL-C were associated with an increased

severity of acute pancreatitis (21). A study showed that abnormal liver

cholesterol metabolism, such as excessive liver cholesterol biosynthesis,

liver cholesterol intake or output interference, liver cholesterol

esterification abnormalities, can cause cholesterol gallstones (22).

Since abnormal cholesterol metabolism is associated with a variety of

diseases, and the main component of secondary choledocholithiasis is

also cholesterol, is choledocholithiasis also caused by abnormal

cholesterol metabolism?

This study found that serum total cholesterol, HDL-C and LDL-

C levels in both male and female choledocholithiasis patients were

significantly lower than those in healthy people. We suspect that the

cause of this result may be abnormal liver cholesterol metabolism.

Previous studies have confirmed that cholesterol supersaturation in

bile is related to the increase of liver and plasma cholesterol content,

which is the main pathogenic factor of gallstone (23, 24). Since

various Niemann-Pick C1-like 1 (NPC1L1) mutations have been

found to increase biliary cholesterol concentrations, which in turn
frontiersin.or
TABLE 1 Clinical features of choledocholithiasis patients.

Sex (M/F) 64/105

Age (years): ¯x±s 56.26±10.80

TC:¯x±s , mmol/L 4.30±1.03

TG: ¯x±s , mmol/L 1.33±0.76

HDL: ¯x±s , mmol/L 1.27±0.37

LDL:¯x±s , mmol/L 2.51±0.77
TC, total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low
density lipoprotein.
TABLE 2 Analysis of the differences between choledocholithiasis group
and control group.

Parameters
choledocholithiasis

group n=169
control
group
n=169

P

Sex (M/F) 64/105 74/95 0.268

Age (years):
¯x±s

56.26±10.80 56.15±10.53
0.927

TC:¯x±s ,
mmol/L

4.30±1.03 4.96±0.97
<0.001

TG: ¯x±s ,
mmol/L

1.33±0.76 1.61±1.10
0.006

HDL: ¯x±s ,
mmol/L

1.27±0.37 1.44±0.34
<0.001

LDL:¯x±s ,
mmol/L

2.51±0.77 2.79±0.75
0.001

TC/TG:¯x±s 4.20±2.53 4.03±2.07 0.516

LDL/HDL: ¯x±s 2.16±0.95 2.02±0.69 0.139
TC, total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low
density lipoprotein.
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increases the risk of gallstone, the abundance of NPC1L1 proteins in

the human liver is considered a plausible defense against gallstone

(25). In other words, the human liver has NPC1L1, which reduces

the excretion of biliary cholesterol. Therefore, when the expression

of NPC1L1 in the liver is reduced, it may lead to the supersaturation

of cholesterol in the secreted bile, which makes the formation of

choledocholithiasis more likely. Because more cholesterol is

discharged through bile, the plasma cholesterol is relatively

reduced, which is why the serum total cholesterol, HDL-C and

LDL-C of choledocholithiasis patients are significantly lower than

that of healthy people.

In this study, although the triglyceride level of the male

choledocholithiasis patients group was lower than that of the healthy

population group, but there was no statistically significant difference.

The reason for this result may be that there were only 64 male

choledocholithiasis patients in this study, resulting in no significant

difference in results. However, 105 female choledocholithiasis patients

were included in this study, nearly twice as themale choledocholithiasis

patients, so the triglyceride level of female choledocholithiasis patients

was significantly different from that of the normal control group.

Therefore, subsequent studies involving more male patients with

choledocholithiasis are needed to prove whether triglyceride levels in

male patients with choledocholithiasis are significantly lower than

those in healthy people.

In summary, the present study confirmed that cholesterol level

(including TC, HDL-C and LDL-C) in patients with

choledocholithiasis was significantly lower than those in healthy

people, and this difference was independent of sex. A study (26)

published in 2024 showed that TC, HDL-C and LDL-C were

negatively correlated with cholelithiasis, and HDL-C and LDL-C

were negatively correlated linearly. The study also found that lower

TC and higher TG levels were two independent causal risk factors.

This study confirmed that the cholesterol level of choledocholithiasis
Frontiers in Endocrinology 04
patients was significantly lower than that of healthy people, which

was basically consistent with the above study. However, neither this

study nor the above-mentioned study has delved deeply into the

nature of choledocholithiasis and whether the cholesterol content in

bile is higher than that in healthy people, thereby proving that the

serum cholesterol content in patients with choledocholithiasis is

lower than that in healthy people because more cholesterol enters

bile. And there is no research on this at present. We look forward to

having research on this in the future.

This study has some limitations. First, this study only found that

the serum cholesterol level of choledocholithiasis patients was

significantly lower than that of healthy people, and did not study

whether the bile cholesterol content of choledocholithiasis patients was

significantly higher than that of healthy people. Secondly, patients with

cardiovascular and cerebrovascular diseases and taking lipid-lowering

drugs were excluded, and these people were basically over 70 years old,

so people over 70 years old were not included. In addition, the study

excluded patients who had prior cholecystectomy, which may have

influenced the results. And there is no clear standard to distinguish

whether choledocholithiasis are primary or secondary. Therefore, some

of the patients with choledocholithiasis included in this study were

complicated with gallbladder stones, which might have an impact on

the results. Last, this study was a single-center retrospective study with

a small sample size. Therefore, it is hoped that further studies will be

conducted in the future and more patients will be included. Whether

abnormal cholesterol metabolism is related to the formation of

choledocholithiasis and its mechanism, whether taking lipid-lowering

drugs can reduce the incidence of choledocholithiasis remains to

be studied.

In conclusion, the results of this study are of great

clinical significance. The serum TC, HDL-C and LDL-C in

choledocholithiasis patients were significantly lower than those in

healthy people, and TG in female patients was significantly lower
TABLE 3 Whether there were differences between the choledocholithiasis group and the control group by gender.

Parameters

Sex:male Sex:female

choledocholithiasis
group n=64

control
group n=74

P choledocholithiasis
group n=105

control
group n=95

P

Age (years): ¯x±s 55.09±11.33 57.00±10.77 0.313 56.97±10.44 55.49±10.34 0.317

TC:¯x±s ,
mmol/L

4.13±1.16 4.75±1.02
0.001

4.40±0.93 5.13±0.90
<0.001

TG: ¯x±s ,
mmol/L

1.44±0.91 1.69±1.20
0.182

1.26±0.65 1.56±1.01
0.016

HDL: ¯x±s ,
mmol/L

1.16±0.37 1.30±0.30
0.014

1.33±0.35 1.55±0.33
<0.001

LDL:¯x±s ,
mmol/L

2.42±0.84 2.73±0.80
0.026

2.56±0.72 2.83±0.72
0.009

TC/TG:¯x±s 3.61±1.77 3.61±1.76 0.982 4.55±2.85 4.36±2.24 0.590

LDL/HDL: ¯x±s 2.34±1.15 2.20±0.78 0.392 2.04±0.80 1.89±0.58 0.116
frontie
TC, total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein.
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than that in healthy people, but there was no difference in

male patients.
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12. Martıń Arnau AB, Molera Espelt A, Villaba Auñon J, Sánchez-Cabús S.
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