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New Progress in Longitudinal Research on the Risk Factors for Cholelithiasis

[ Abstract] Cholelithiasis is a common disease of the digestive system. The risk factors for cholelithiasis have been
reported and summarized many times in the published literature, which primarily focused on cross-sectional studies. Due
to the inherent limitations of the study design, the reported findings still need to be validated in additional longitudinal
studies. Moreover, a number of new risk factors for cholelithiasis have been identified in recent years, such as bariatric
surgery, hepatitis B virus infection, hepatitis C virus infection, kidney stones, colectomy, osteoporosis, etc. These new
findings have not yet been included in published reviews. Herein, we reviewed the 101 cholelithiasis-associated risk factors
identified through research based on longitudinal investigations, including cohort studies, randomized controlled trials,
and nested case control studies. The risk factors associated with the pathogenesis of cholelithiasis were categorized as
unmodifiable and modifiable factors. The unmodifiable factors consist of age, sex, race, and family history, while the
modifiable factors include 37 biological environmental factors, 25 socioenvironmental factors, and 35 physiochemical
environmental factors. This study provides thorough and comprehensive ideas for research concerning the pathogenesis
of cholelithiasis, supplying the basis for identifying high-risk groups and formulating relevant prevention strategies.
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Biological environmental factors (1n=37)
Metabolic disorders (n=15)
Digestive system disease (1=20)
Other related diseases (n=2)

Age, female sex, race,
and family history
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I Hereditary factors
[ ] Unmodifiable factors
[ ]| Modifiable factors

Socioenvironmental factors (n=25)
Rapid weight loss (n=2)
Dietary factors (n=16)
Behavior and lifestyle factors (n=7)

Physical and chemical environmental factors (n=35)
Hormonal action (n=7)
Serum indexes (n=19)
Medications etc (n=9)

B 1 BBELEAREERIERE
Fig 1 Wheel model of risk factors for cholelithiasis

n indicates the number of influencing factors.
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Table 1 Environmental risk factors associated with the onset of cholelithiasis

Environmental risk factor Risk factor Protective factor Underlying factor
Unmodifiable Advanced age, female sex, race, and family history / /
factors
Modifiable Socioenvironmental ~Rapid weight Bariatric surgery and gastrectomy / /
factors factors loss
Dietary High energy intake (high cholesterol and high High unsaturated fatty /
factors carbohydrate), ultra-low calorie diet (dieting), acids, intake of fruits,
high saturated fatty acids, trans fatty acids, vegetables, nuts, vegetable
long-term overnight fasting, intake of red meat, oils, fish (white meat),
low calcium, and excess heme iron dietary fiber, and
moderate magnesium
(supplements)
Behavior and Smoking, alcohol consumption, sedentariness, Moderate drinking, exercise, /
lifestyle and physical inactivity and coffee and tea
consumption
Biological Metabolic Obesity, high waist circumference, high waist-to- ~ Type 1 diabetes mellitus Hemolytic disease
environmental disorders hip ratio, type 2 diabetes mellitus, insulin and cystic fibrosis
factors resistance, dyslipidemia, nonalcoholic fatty
liver disease, gallstones, and Hashimoto's
thyroiditis
Digestive Liver cirrhosis, hepatitis C virus (HCV), / Hepatitis B virus
system gallbladder polyps, gallbladder infections and (HBV),
disease inflammation, gallbladder dysfunction, Helicobacter
inflammatory bowel disease (Crohn's disease pylori, and
and ulcerative colitis), ileum and colon gastrointestinal
resection, appendectomy, prolonged hospital microecological
stay, postoperative parenteral hypertrophic imbalance
therapy, peptic ulcer, gastroesophageal reflux,
dyspepsia, acute enteritis, duodenal
diverticulum, and other gastrointestinal
disorders
Other related  Spinal cord injury, osteoporosis, coronary heart / /
diseases disease, myocardial infarction, and stroke
Physical and Hormonal Estrogen, hormone replacement therapy, elevated / Contraceptive
chemical action testosterone, multiple births (multiple medication
environmental pregnancies), high thyroid hormone, and high
factors parathyroid hormone
Serum Abnormal lipid levels (high TC, high TG, high High HDL-C, low LDL-C,  High serum C-
indexes LDL-C, and low HDL-C), apolipoprotein low TC, and low TG reactive protein,
A/BJE, high leptin, high insulin, high uric acid adiponectin, low
and high lipids, elevated fasting blood glucose, vitamin D, low
high bilirubin levels, and abnormal liver vitamin C, and
function high cystein C
Drugeffect  Thiazide diuretics, non-steroidal anti- Statins and ursodeoxycholic Antolamine and
inflammatory drugs, aspirin, octreotide acid cyclosporine

(somatostatin analogue), and ceftriaxone

sodium

/: No information was found in the published literature. TC: total cholesterol; TG: triglyceride; LDL-C: low density lipoprotein cholesterin; HDL-C: high

density lipoprotein cholesterin.
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o DRI, 22 B 7 o) SCIR, 17 EL P 1) G IR METE 21 ~ 408 A
HEZ 5N B 250, T2DMERHE TS R R0 5



494 PUNT S22 (B2 )

5 554

B CCKABEIB D UL W I HE s 848, w] RS2 H P i IH 4
AL Z 1 TR R AR IS (< 4087 ) I % 28 0l
A2 SR VT RE R T1DM - BUIHE 25 41 & 9 AU B IR 7Y
FERF P, 20144F, Fe T G B A A E2 3864
FRENHE Y BAF RIS 7, 4500 19 I E 7K SF- 5 B BE 25 41 K
i XU 2.5 R O, $i s IR B AL (insulin resistance, IR)
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AT RE R AR RE L, A R i S XU R R, I Dy REZE L
SELE A I B SRR, e fIE P SR A S A S AT
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DR o ] B AU 45 Ay 178 2 S A
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disease, IBD )18 /2 IHBE 45 A1 g i XU PRI 2R 1 RT3
FFI 63424 4745 R 3] DT E P9 4 i 14 B s A A 5% Bk s
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TR BT R AT O, esh, aiFgEds th mim VIBR A | 45
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WIHIE H. pylori/dy 5 MA 45 41 s KUK 14 1 T+ 25 YT AH
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W - I AT B 2 3 R 40 7 g e SO S i, 4 17 T e il 3
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3.2.3 HAARX KR

HRIE L FG B RER 0 R T 3 s AR
FEUARTE S B, 1410 - AR BA A2 BEL s B I TR AR, P &
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TR T3 5 V5 b i BA S BT A H, 220 SARBEDT, B T
B s BB A A2 A R g AU L X BE R B F35%, X 7] fig
£l T B 1 (osteopontin, OPN ) S 5 1S 1 98 5iE L
PEFTEY BRAL A R AR N F A S D S50 Y TE ] OPNTE
BV 25 A e A R T vh R EE AR 70, A, B9
R e 0 5 M B 45 A R s RS T i i 3 AR G, i HLHC
Al 11 A 95 (cardiovascular diseases, CVD) 4l JULEESE
ARG A o A5 2 1 AR A0 235 4 %) i RIS, L HE i
BT ATE R, S AR E R 5 CVD &R i & AH DG Y
Fe AR WIS 2 1 E (apolipoprotein E, ApoE) FIfBE R
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SR —EFEE [ RBECVD S IR L, Kk 2 [A] 1) 56
1, A Ry — 2B uE S,



EEl

FOBrEE BT ORI IR B A R A R R T U g 495

3.3 BUREER
3.3.1 #EAER

20174F, —WiEE T BRI BFFE Y R Ge 25348 FiMetad3Hr
T AR B R A P 2 1 I 4 45 0 1) 2 XU, HG
Ji R 2 O R R R VTR AN M R W N T O A
(hydroxymethylglutaryl coenzyme A, HMG-CoA ) i Jifif§,
Jorn ] %) G B, S BOME [ P e AR AUIE I 3 45
A, (SR — 20 20 4 BT B 45 2R R UM R AN IR YT
(hormone replacement therapy, HRT) {2 4 I HFE 45
B4 &2 95 AU, T 1 iR akE 42 24 (oral contraceptive, OC) S5 H
BEEE A R R VAR IB B WA 5 — T T
Multiethnic Cohort(MEC) A% i 5% 45 5l [FI A 2R
OC 5 IHAELE A7 J s WURS: TG (i 25 DG I, TTHRT 5 iH 45 4
TR RIS T s 1) IR o A N e M b A B S0
AN NI BIFFE R S IEUE R 5 B 25 41
AU () IR APE T J itk — 2D ik . Ak, ST AR B 9Y  AE
P AT R NS5 A R i KU [ 22, S KF B
JIELTE 25 7 A o DRSS T v A7 3 T I PR (B i 85
JEAELE A7 1) A LR 1 ANV AE , AT LR ARBEFE B B

20094F, F:FIEE Million Women Study(MWS) BAF1
13043 7 LMoY R Z 6k (2R A2 ) 2 N gE 45
KRB IER: KR, SRR B AR eI 2 B 25 47 K0
AU T 224 %, HLBE A 1 0CHS I IE S 25 7 114 2 9 XU 5
LNETH R B H, X R 5 AR e S BUHTHAI 2 7
R E 5% 3y i 2 L A5 2 A ] e A AR DG, Ak, BF
SUIRAE H HER MR T RS R R 2 T 4 i IR e 5 41
149 s DRI, JFG 350 ML - 2 005 R e Raipiod A
AR,
3.3.2 MiF454T

200248, — I F 35 [ AE X Bl ik ok 5 A A XU
(Atherosclerosis Risk in Communities, ARIC) BAZ112 773
ZHFFER R ST B, I8 5 T RE S NH 425 41 &
FA A PR 2R, U AR 55 M A vh 38 (R OIS
TN, AT R R R A IE R BT SO A R
AR AR & I R A S, AR s EIRE
E(apolipoprotein E, ApoE) {F A IRLDL-CHIHDL-CHYJ 41
JHR 3T 2 55 0 N IH [ P 1) AR, Apo EREIR 5t 1% 7%
S-S B I T A R ] e R I AR 45 40 A O AL
Z—o ARICBAFIMFSE LR 1 ApoE (e2/e4) 5N BELE A1 11
K295 AU A GG, He rp Ay 2 8607 3 AT 1) I B 45
I U T 5 AT e4 AR 04 205 IRURS R, 1ELSCIR A
{CHEFINH RS HAh, DFFE 3R 2 5 LDL-CAUSHY I
1E# 8 H A(apolipoprotein A, ApoA ) /KTt & Fl# g

#E B (apolipoprotein B, ApoB) F:H #4545 5 (rs693), LA
e ST T - B A P I35 98 R b vt ] e 2 I
LS R R R,

52 [E] ARTCBASAIFFE 25 R340 $12 735 1L 175 JoR 5 2R R BR TIR
ok v T ST 1037 DL T PP TS ST R 235 1 2 XL
B b THE, SRR e RS AHE BA ) 45 5 s s i
WE BT o5 i) 2 5 G IR 25 A () g KU, 53 ok,
% AR ARSI I $2 7R 2 IHLL R A IH 25
AR E R R, T H R BEHLA AT T Wt — 25
fe BET 2 ILAE -5 MR8 A g IXUIRG: =2 ] 7 ST 7T g
ELAE R PR OCHR Y HAHE AR A 4% N 4% 241 (alanine
transaminase, ALT) . 4 5. 5% % liff (aspartate transaminase,
AST) g 5 FR i (alkaline phosphatase, ALP) %5 IfL 1 {H.
S AT REAE A I PR L4505 e R0 A B RE 235 0 s XU
B A I WTRIE™ T I CRO; 2 VR R — A I &
T A B AR AR S M AR 1 AT e 5 IR 4 (0 AR
K, AHIZOCHRME 1 5 EE AN S (R ifE— 2D B e, 4,
AW A TR SR 4 AR D A RCHIREE FICTT gt 5
JIEL 30 55 0 1) i DX A O, (LR G 1) T 5% Y i — 20
BrE®,
3.3.3 MR

20094F, HE T3 [53611 44 97 L i BAFI T B, fl
TTZR25) (4 fdt FH AT LA I 25 e AT IR S DTS 79 25 g DXL, 3
AT B B T T REI I HMG-CoAid J5 i, FEAR I I AR
[e] Pt R = 5 H I KF-, HLTH R HDL-CoK -, 2 1 2 5 Bl
B AE A AT, (B2, — 50 A [ 14 37 43 PR B 1Y
BAZIAH 58 45 R T T 7T g 5 IHBELS A s XU B TIC
3 ORI, 8 22 8] ) DGR MEAT 15 T ST HEA T IR UE™
A, BRI S0 K SHE G 2 1) bR 7R) - SOIE T I [ e
PR AL s A, R HIBE R BRANIRYT B9 AT E 45
&g KU R X IR 1,364, 1 A 1k RS, FEH
Wt Ao WU S R B IBD BAA BF 52 R W14
SO FH AR FS AT R 24 B 2 1 v IS5 0 1 & s AURE ™
5 [E] ARTCBA S A 3F B file H B ) DL AR AT 68 5 B 4 45 40 %
o DRIRSE T fei R 5K, T ELIX b S B P A S5 P A PP B O (2
FH, BARCER MR LRI 2 B RTHEEBE W
NRFES5 A Som 25, ©nT LGsE il CCRRBE ik, MR ZE
Wi 1 LA K 22 i ' e 2l RS SO IRER, 1 plE 4
SiARIE R BEAh, BEAL RS0 45 SR I Sk 76 i A
BAREHE A NEAE A 52 o JIE AR, A R R R ) Sk et
FAENETA R (B> 2 g3 JLEE > 60 mg/kg) UL 1] G2 0 e 45
AR IR fa s RZR T HAFFE I & 95 AR H BE 2541
JH#R (ursodeoxycholic acid, UDCA) i) AFEAA L, SR H
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UDCAJRIT A NFEABAESS A 99 KU P AR 90% LA I, 3 1]
e R S UDCARE sk /0 i 18 A [ 12 Fr 2 R ACH- 3R 3 AR - g
A3, FE A AR IR ER NG A TR R BR LR 25
A, HAbZE AR HHE 1% 2 AR R ] et 2
PeLE A KRR R, (R B ET W IO\ B 1 UE B
FHF,

4 PRERFIREE

A5 HE T BAGIAIE ST S5 D 1) A5 0 AR 1) I 45
A7 AR5 KU DR 32 R A T A T 2R3, -2 Ui R AR RS ALA
JIEL 8% 235 A R RIS DR 3R Sy T 9048 R 3R RIS AT i 4 1A
R, [RIF, AR — 0] 5 55 JHRELS A7 KA S T e
PRI 2R (i TN I B B H ORI PR A IR B 2 35 /K1) i
I THEFT R R . BRI . VS ClRMEEH . Mt C.
HBV. 4i/E D 44 R CEHAT 70l #5458t 0
FELEATI AIRAILEI PRI B BS54 1) = 9% 1o By 5 s S it
A EENTEIE

X TN R 4 i) B 25 s R IR 2R, AT AR i 4F
W5 PRSI G | SR b A DR A I R Al A g XU
BRI, IFIF RN, S s i U IR S 45
o e F AR, St S 2 W R R TR T 8 T B SR
FFETF R AR GRS 70 28 B, AP H 3 245 0 R S bR AN
T () HE AR, o % AT 48 1 B 45 Ay A s XL K]
2R, IRV, SIC it i PRI T 77 SR, ARG, FIRAE, i s 5,
R RE AR AR B, ¥ i WS RO A, DA, B b 42 i G
ST B BTN S , el FHE R A ) |
HERBT R 2555, JT e 22 Fh 2% 15 B AR IH 48 235 4 1) o I
W Ak, XTI L B0 A5 T BOSCRANH  i A
BE, AT LIS AR DA | AE S N 2 S I e 2t
S AL SCICIE B v AR e A A AR R
77 U WriZ PRER SCHRAE FH AR, 32 11 B AT AR 45 47 1)
a8

ARG BB BE 08— e B bk fe 5z 1) A SR O BBk
A2, AE 2 BT AR 2 RS AEIR 24 I R EH, BT
i AN BEA A XU PR 25 AR 2 45 0 2 ] pY SR P R EL R
PR IR AN R RS S . /R B MLAL T 5 2 T B
A7 1 (instrumental variable ) 7E Ji A 795 2255 H I N FH 2
— o HI TR B PR AR TE I 8 A i SR A Bt B 3 T
WUJ, ELSE PR R L R AR B, 5 DR - B (B AN A7 TR A
FEFFARPSE S S 32 I NISE S 91 vah /€ S DN
— B FIESEREAL U™ AR il — DIt
KFEA i /R BEALACHIE 5, X BASIBIFZE S 9N ) A5 B
P IR A1 2 IR 2 45 22 [ 7y DR SR DG IR gtk — 20 56

Ik, Ay RRBE 2 A4 1 B 4 It ) 2 A AR AL SRS S AR T
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* * *
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