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Article Type _ ABSTRACT

Research Paper Background and Objective: Elevated liver transaminases, including alanine aminotransferase (ALT) and
aspartate aminotransferase (AST), are helpful in the diagnosis of liver diseases and injuries. Marked
elevation of these enzymes is most frequently observed in hepatocellular injury. In biliary tract disorders
and cholestasis, aminotransferase levels typically do not rise significantly. An exception to this pattern is
biliary obstruction resulting from stone passage through the common bile duct. However, limited data exist
regarding the risk factors for significant aminotransferase elevation in common bile duct obstruction. The
aim of this study was to investigate the risk factors for markedly elevated aminotransferases in patients
with common bile duct stones who underwent endoscopic retrograde cholangiopancreatography (ERCP).
Methods: In this cross-sectional study, clinical and paraclinical findings were evaluated in 322 patients
with common bile duct stones who underwent ERCP at Rouhani Hospital in Babol. The patients were
divided into two groups: a case group comprising individuals with ALT and/or AST levels > 500 IU/L,
and a control group comprising individuals with ALT and/or AST levels < 500 IU/L. The two groups were
compared regarding sex, presence of pain, common bile duct diameter, and gallstone size.

Findings: Of the 322 patients evaluated, 131 were assigned to the case group (ALT/AST> 500 IU/L) and
191 to the control group (ALT/AST< 500 IU/L). The overall mean age of the patients was 62.02+13.46
years. The frequency of common bile duct stones in the case group was 38.7%. Significant differences
were observed between the case and control groups with respect to younger age (52.22+21.71), female

Received: sex, presence of pain, smaller common bile duct diameter (9.72+6.10 mm), and smaller stone size

(10.33+4.37 mm) (p<0.05). These factors were independently associated with enzyme elevation.

Conclusion: The results of this study demonstrated that risk factors including younger age, female sex,

presence of pain, common bile duct diameter, and stone size may influence the elevation of liver enzymes.

These findings may assist in improving the management of patients undergoing ERCP.

Accepted: Keywords: Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), Endoscopic Retrograde

Jul 21t 2025 Cholangiopancreatography (ERCP), Common Bile Duct (CBD).

Cite this article: Shokri Shirvani J, Akbari Shahabi P, Gholinia H, Behzad C. Risk Factors for Markedly Elevated

Aminotransferases in Patients with Common Bile Duct Stones. Journal of Babol University of Medical Sciences. 2026; 28: e17.

Jun 161 2025
Revised:
Jun 23 2025

@ Copyright © 2024 Babol University of Medical Sciences. Published by Babol University of Medical Sciences. This work is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://orcid.org/0009-0005-0734-6279
https://orcid.org/0000-0002-2090-2234
https://orcid.org/0000-0003-0517-2429
https://orcid.org/0000-0001-7365-1697

Journal of

w.
Babol University of Medical Sciences J‘u" (,("' ¥ ”u‘y »

e-ISSN: 2251-7170  p-ISSN: 1561-4107

S 49 Wiro O slowt 39 S5 S0 31yt FguaeT alillo BB ol 31 has Jol g oy

S9! 280 S g (5 b0

<7 T(MSC) b (8 o 7 T(MD) (o1l (551 gy« (MD) (Slgp008 (5,505 315>
"(MD) a2 ¢ 58

Sl il el (S psls il o ilbog, all ol (s lagy i dnwss a5y )
Al ol (il (S5 pole olStils ¢ gomils Sl dipeS Y
Al bl (bl (S pole oSl wanllu siSiingly ¥

84S

o g9

W s ke (s ) Sl o (AST) jlisel il 5 )bl 5 (ALT) jlisel il 5 oilli= oS slovjlisel il 5 el 1B g b
Jsane y5b & 390 0433 (645 o Jshos ] 53 2y (608 (sl fginal a2 g5 LB (alj31 il 0allST S (oS sloial
2 Ko j9u 31 (B (slyiuo sl cdine ol 5 Lttaal S5 0,15 (63b5 I3 U3l phuns giael (f3ne jldS g (g9l (e JUST
e ] > bojlias Foial dngs BB L2l53l claysSh Sy b L)1 3 a8 Slellol Ll el S it g5ho glyme J5h
St lyme Sias b hlogs > iyl gigal dlaslle b5 (1581 s Jolge oy adllae ol 5l Bun 3l 3529 S jie (59l o
Adle lad S 51,5 (ERCP) Spsogil 31,595, (31,5515 plS cov o (59l e

ERCP o o (g5lyio S it sl S 4o oo jlogs VY JISalS Tyl 5 b slaaisly o abaiio adllas (] 5 s 9, 9 dgo
ALT o b sali 09)5 98-+ (sluwo b 55,5 AST L g ALT Lol 8l Jols 3)50 09,5 93y i S )8 bl Glogy oliwlons 2
b sglio St 3ol 5 S e (s5liho (5 koo b 0,0 3529 iz i jlog)S 93285 I 0,50 800 | SesS AST L
W duglde vi

g Jlo EYLYEVW/ES o] s (650ke 0235 51,5 sl 09,5 5 55 YAY ¢ 3590 09,5 ;0 5 WYY oy 3y90 slaw YYY I slaali8ly
S e Solyho (gyle Hhad )3 dgng (y5 Camir OVIVYEVVIVY) 568 o 390 LVIVA 3y90 09,5 13 S yrdio (69l yuo S Slgl,
Job 4 BoysiSB oyl (D/+0) el aals 59,5 b (o)l sine cglis 5590 59,5 ) (Ve /NTEF/TY) jiaS S 51l g (WVYES/N+) a8
539y 138 156 s 31 il 8l o Jieas

Siws ol 9 S yie 9lhio (gl ome o )3 3929 ()] Cupmiz ¢5ia (oo Ao ()5S Sy 45 0> (L5 alllao gl 35 oS A
sl 0238 S8 ERCP sl (4l lylows o s ot sl ol ol 03l S0 (S slampl (il 2 Sl oo

Sy g9l yao (glyme ERCP el il 5 il el (el 5 b ool 1 g0dS” s0519

| P
V€4 E/7/T
iz ol

Ve E/8/Y

VRN
VEAE/E/Y

olre St @ Wio ohlew > 48 lojlyiudlginel alasllo BB (I3l Jlas Jolge cyy Slige 0518 d (5 Cuam e oloed (651 Ly Sl (65 Sl w3 likuw!
LW TANED .l S, pole olSutily ole dbxa gl yiun oS yisho

Al bl (S p e oKL VYRWENY ol 4 Jlidons 7 b 5 (S a2h) S mtils aled (65T by ol ObY 51 g intees lie oy [A]
;l}e;ﬂjlszf;:duﬁdwﬁ
catherinebehzad@yahoo.com : st |, DNFTYARS Y il Sl gyl T Ol Dlidiond ann g g ¢ b (K55 p5ke &ty ¢ bz pwyaT


https://orcid.org/0000-0002-2090-2234
https://orcid.org/0009-0005-0734-6279
https://orcid.org/0000-0003-0517-2429
https://orcid.org/0000-0001-7365-1697

Risk Factors for Markedly Elevated Aminotransferases in Patients with .../ J. Shokri Shirvani, et al Y

doddo

S el § bgylow pascis j Wlg e (AST) jlel il @bl 5 (ALT) jluel uily cpll-oaS slajlinel il 5 il 81
2 e g3 Slajlidligiel s gs BB (Il 393 0 el SIS 5 JUslugilin 4t 93 4 (IS 5o 4y (505 sl (1 5F) 23k 008 S8
23 gzl G (¥) 2,05 (05 38l ol Sgizel lize il g (slg o (5ylome JUBT 3 Jsans oo ds (V5F) 3550 03 (55 sloJshs ol
29 3 5 58S sljlipel il el Wno (il 3 (F) ol St (g5liho (slime 515 53 Sias jgie ) 226 (g5lyho Sl )lge
glite Ll i gy canis bl o AST g ALT 93 o (cly ands 03950 (Y 90) sl Cglisio 3,3 s S e (g9lyho (slymme S5 )3 S
U]l gl grshans s LB 2l lolsd lsem %) 3515 0,8 Y UL b grshans s Wnjligol ol g y2al38l g sl A+ UJL Ly 5 5 o
2 Byl gisal 495 B Sali3l (slaygiSTh Sy 3,90 53 plita g JISL Slellll (Y- +) adbypod pasisio LalS JLadsS 5alS & Utn slows 52
FErSo sob (o 5 slon mlle 53,0 (1S Cae ol piU 5ladgS 5lS 4 Lo lilos 13 )15 S92 (55l y00 S yite glyome Shw 4 Uie (o
(NIY) 055 )1 S e sl yio (slme S B  cil,SL aiile (o3 )l5e obox

09 Sy lgs 4zl 5> ERCP jloslazl 4 51.(0F) a0 ERCP oS e (gl jio sl e Sis sl Gloy 9 (e o)l 51 (S0
i3l (oS Sy 51 U] (VNP sl 00y loys Bitas 1) 6 & e celo L 3 esanles Cumlo 5 4y Lol s gy sumpieds
S0 ohlast ol > Gloyd g (et (sloggw e Cappde 3 Sl o gl S b lime Sis 4 Wne (lon 5 o3l hl sgiel g L6
Slellbl &8 oyl & dagi b b o ERCP Lauwgs (solyio (slaeSias oy csly ol Jlasb 3 oyloss o) ol 3150 5 (S0 (g il 215
4 Usge 3oy 3 ol gizel alanlle 8 ol 31 s Jalge 5 (gl gy aalllao ol 5l Bam )l 3929 il al > Loguad dizej cpl o (oS
dlge i8S )13 Bl g llon 5 (agSusi] 31,555, (35 91,Slg SIS cod o S ite sglihe e St

W gy 9 9o

o YYY g5, IRMUBABOL.REC.1402.113 55 |, i (K psle olSutils 381 e )3 gy j| oy (soboiio adllas oyl
P S pasull Wb ddllas 4 3959 Hlxe .05 plool s S 1,38 ERCP cou WA-YF- - o Lo b &S oo S e (gl Ko 4y Wi
ekl (2315 celyan il SO cgglybo 5)lme slb o ar (JU935 93 sS Jgtud 2929 adlllas Sl o3 Jlone § 3)S paasS 38 lawys ERCP
ua.a.’?u LB?B la.my ERCP 2 \_{).u.wo 69‘}&0 L;I)m Ko uw .\ub l.: ul)Lo.u b.bs).: U.J?gwa\kj OA.DU BRl 1AW u.ali:l.: ERCP uLw)l)f
i8S 5158 aals b 3y90 09,5 93 53 9 b adllae 3)ly lilows «zasS 93929 Sajhme 4 4257 L g B (g Brodigy Slellbl g el ()5S
5 508 AST L g ALT gglaws b o lows pod 4w 2y90 lgic <o 0+ UIL Loy (gglun 55,5 AST L g ALT oo b oyl Jol o
o (F15) 391 lillae plo slaasil adllas ol )5 B¢+ Lyyis UIL sas jl soliul clde mias 4,8 b o wls olgie cos 00+ UL Ly
oo jhb )3 ALT maw AST pdaw (31,5950 sbaaisl o db mlle (o 5 Camnin S50 cla Shg ks 5l bosigy clelsl
Sl (slayasls 5 YV aseus SPSS 18 o5 5l oslazul b baosls (bl )3 03,3 )15 dulie 3y90 g gy Sow S « i plo oS yiidio (gl yoo
Mann-Withney .Chi-Square T-Test clagesl j okl b o puiio cpwimods Bdd awyp Slohd g Hlae Bloul (S inoy
b 43S i 5 Iy xe P<+/+0 g w3 S )E g ylol o g 43505 390 6 piie Lix g 6 it S5 LOQISEIC Regression

[FYPVE]

B oy 3y90 b3 1,8 ERCP cou \WYAAY -+ ol b 45 (golyho S piie gybre Siw @ Uise jlow YYV 2w adllas ol 5
Slom 3l 3l (S U8l ooyl 5 AVIYA 5 3539 (AYMA) 550 455 VYO 5 (AEVIY) (5 58 VAY gy Jlo SV YEW/EE (il (w (x50ke 285
205 03,5 & Cunss (508 S b g 5205 glo (5 )omn b 32aS (w0 im0 ysb & 390 035 g2 De UIL Loy (sglunn b 5,50 508

() Joi) sl 0395 45 sixe dlasly ol Lol ity (6 yiaS S 2w 1k S8l 09,5 dy Cunnd 3y90 095 > ST piomads (P<+/+0) aizily

Journal of Babol University of Medical Sciences, 2026; 28: e17



¥ OhlSan 5 Slayed (5,55 g L sslybo S e ()lme S Uino clilons )3 g8 ol gigal alaslle LB (80 s felse ()

..mL.i':,.:,,.o 29,5 3 dxlllae adgl (5 purio duglio .Y Jouo

. adlae 3,90 89,5
p-value o ” e
(N=33Y) wals  (N=3YY) 3,50
<o /e SNSYENENS OY/YYEYV/VY Mean+SD ..
(o y8)5luy ¢ i
VeV (FE/- A (¥V/Y 53
Yy (F¥7+) (M) )
A¥(05 /) FA(SAIY) Sy
(KW R ow
Ye(V+/0 S¥(Fa/5 o>
ot (V+/0) (F4/%)
V- (A/) £0(0-1F) 0-<
(woy5)aluns o3
YY(Ya/A (VO - Y
Y (vo/4) (Vo/+) )
V-S(VEY) AB(AD/ ) 3
<oV Na/¥eRVIYY AVYES/V e S yide 5y (gyloe sl
<y VEVEY/ ¥ Voo JAY Siaw 3l
<o WY/REEENA Ve /YYEE/YY S b

Mann-Whitney .s.;1"" chi-Squered ;"

ENTER Uiy, 5l oolazal b o pito a2z 5 0 00 S5 Sitacrd 900,55 sloppgel 514005 3,90 09,5 2 loyuito (SAS' 258ty 556 2 )2
Je cpl 2 oizmad 35 Jde 3)lg 0y il 9 Ko pl 5 i (golyro (g)loe Hlad ¢yj (i s o b Je I S a5 b eolatl
0o S5 ygail 5 STl 035 o BN 23 (g2 g 350 e iz (sl ) (Sl et g sl 0392 3590 09,5 ST £ 93y (sl Lo iy e
4 (P=-/-¥F) 2p il (o g (P2 ) Koo ol (D=7 4) S e (glyio (5ol ad (D= 1Y) (5 iz PSS+ 0)) G sl it
(Y Joan) Slosss > ime Jho 53 o piie diz jJUT ;5 b pusie ol 51 1S e Lol aibly 3590 09,5 008 0 9Suiy Milaiaasls (g,l5 dxe ygbo

Olylowt (Sl j90 1 adol (gL puiio pU oy TV Jou

o io N> U1 oyize S5 U
FAB iz oot p-valueOdds Ratio FAB iz oot p-valueOdds Ratio e
U oS ok oS U oS ol oS
Ve <AVY O e/ov- VNF Jass A <efer) LSS o
\VASA SRRV RS2 L 4 £ -I¥00 YIVEX  VAe e[eYY VY (055) i
VEAY G AYY e/ NAVat SREY LAY <ofey JAR S e golibo (sybre ylad
VAL <[AFe o[58 \liave VIVAA - SVAY  JASA «[AAY S Slaws
YAAY WY L NeE SAAN YIAFE VA e[ V/AYA 3,0 oyl

S5 4ol g Coy

2 Oizmed Ldgr 0b LS 65 1, Ltb‘_',] T8 3 i oIl SYLYENWNS o ke b jlows YYY (o 5l 4 ol )lis dalllas (ol (sloasdly

J i bawgie j5b 4 (loss Canl 0351 o o VF ) 355 L Spgo 41 hlow o g3 Sy slho (5)bre ylab ERCP (laaiily o) 5
AST 5 ALT (o jl i ginel Linl53l gl 48 ol ol o alllan hazsls o oo V¥ & o35 (sl (Soloo yobo &0 48 Slaitls Simw o5,

Journal of Babol University of Medical Sciences, 2026; 28: e17



Risk Factors for Markedly Elevated Aminotransferases in Patients with .../ J. Shokri Shirvani, et al I

a W ol 1 ZA Loy ol ol &S cand ) San o BJOINSSON aulllas gl b guods Lo gl a3y ZVIYA Lyl e+ U/L Ly UL
23,5 0,L3] laalllas 3 oo o NAthWANT L(F) Ll o cisls 65208 (s9lyao (slymo yhad s ALT ioli3l gag JB jsb 4w slidoS oalS
Veor UL Ui o) bawgio il 70A o (Voo e UL Loy 5 i) s Gial3l S jitie (golyio glyme S b lylows 7815 4y Ko 45
@ Ui hlaw 3 ) oS ol Giall Sloly3 o) )San o BANGAIU Lawgs (6,505 addllas (V) lazils (e (bl sauasl pginel 50y (% +
3y90 Jlow MY (o il &5l oas o)Ll o) )Sen 5 HUN Lawgs ouis plowl adllas )3 (VA) cawl 03,8 5,18 78/ S jido (g9l yio (6l yome Sinw
(3) wlasls ¥ o UL Ly UL (ol yaunsl pgiasl o los /Y sy

o355 48 (VA) Camsl 01 0,31 o lows ZAIY 53 (oS slam 35T Gal38l (sl V=Y Slgls & o lSen ¢ YUrgaKy-Sarmiento adlas ,>
Lk S g 4 g Gloj ojl i 290 Ohilon g5 3 WIsie 3 Lo adlllas b Clilllas I pan slaaly > Cglis adl e Lo ond ()15 el &
S e golyuo (g)lre ylad 0> Bl () Canmin ieS pw &S 3 i Lo addllas walds g 0590 09,5 93 p Slbl,l awyy > bl adlllae glate
9 550 AST L g ALT L sl o laysiSle (] (5950 41 9 0392 4l 095 b aulio BB ()l ime y5b 42 3)90 09,5 15 a8 Siws ol 5 e
o ygiSTs ) il 4l ()3 sine alasly el S )5 ERCP oo S yitio (gslyio 6)bne i el 4y 45 Shlow 5 00+ UIL Ly (goluwe
3 e 31 el Gl (il s ZEIY (o 35Ty i ial53l (il 4y S ol Lis addlan ol il 30 ba oS (ol yians! Soial Lialjal p Ukiano
olre jhd il b bls) 55 suiiS cladloe dasly ol 29 o yiaS s S 1,5 ERCP cov S jiin (solyio 6yle Siw e 4 a5 Jl o
Ol il sl ey VAY g il VIVY Cud 5 s a0y (5idld g (5 Caanin a5 020l i Lo piored ol 048 0103 56 Ko plw g S e (g9l ya0
a3 o ili8l Ty bl saudl 5 el

@ Weo hlow plo 5l 5oles a9 B ok 484+ UL <ALT L ol )lows &8 005 o)Ll ), 9 BJOINSSON Lawgs o plowl adlllas >
U/L <ALT) a2zl 1) ojlissl (uils Ul jeolio o8 Sliloss oizean 5 clilow ol 0 oo (5ylore b 2039y S jdle (g5l (ol oo S
szl 65l CBD 5 siog: 5olsn winals gl oo o hlaptin s o)Ll 35 an 5 JEON.(Y) 55: oS g2 55 S ysbo 4 (Vo -
sy Il g Gslyao slme JLid SLSL Gl el Slgce Sl oy hme S 3 S 3929 &5 3 (St Glyie 1V (VY
o Syt gl e b g s dlaly & ol adlllas @l (VA) abise GRS (e SRS L 508 @B oo glime B 05 el il
P > adlllas 355 o))lSen s BANGANU w8 o 3 1) o 5 ol gulis cnl b bt i amd oo (L5 ]y 58T sl il igical (UL rghan L
3 ol (V) ail ansly LS oS dlgS a5 cusly (g i Jloinl g sl (5,508 (solyio (slpme pad UL ol yins] soial b Lo 45" w0l
S SoSU sl s 4y s5lhbo sl S5 5L Galiél amd o (L5 s 9IS )3 Sl il Sgisel (ul3) unsilSle 4y bgypo (sl Jai 4o
05> 5255 ) a8 ol sl 3l el 29500 608 ol sl sl 4 295 00 S 4 ko (135 Gl 4 e sl e
(VAR 58 e 53]

CBD 4 aisly (g i oS5 3,3 039 gz 11281 Lo adllas ailine 3y90 09,5 )3 &S ol 03 0,lil ) Sos g HUN Lawgs 003 plool aslllas 5
2 Q) 2l K ol sy 3ol g 3y90 05,5 93y (5 ixe byl Lo dalllas wlive pisred L&:"j Wlanily dals 09,5 4 Comd (5L
Sslyio (lome S i sl Jde 5 oile 3L Jitus y9S Sy ks lie 4 CBD jas oS ol oas 515 Ko 5 ZArE aslllas
SeSuie CBD S g1 ERCP 4 cuils CBD ot 15 ol i S slop 3l sdaw (yial8] a8 55103,8" 0,Ls1 ba gl sl o sl
Oial33 ¢S yg0 4 45 2L oo Lo adllas aliie 4l oyl (Vo) s ()8 b b (3Sgiow slaanl b > 5 o0S wpl Giall b ks
g sl 0395 415 sime ERCP (cladidly, plo g oy dlos 51,05 sl puiiio [US ) sl ol Lol ol azisly Ko S5 b (oawrgSme abasly CBD jlas
o o Slasly Gl 1)gS1h Sy ol s LI sl 4ty Jlas o il 3)lge ol yie b)) oy sl ol 53 (i e pg3)
Ohlos s b 285 k5o (T el ERCP syl 8 plol (o8l 555 a0 b g (0 plosl 5 gmdlfygl g loysi81 Sy ol sl ool e
g ohles ol 48 o3l Sl 5 Sge slaysiS1s Sy (8L g wlad S )13 ERCP cov &8 gyl o Syt dlime Siw 4y Ue
sy 1y 5y ERCP wab S e a4y 45 o o pite 55 (gl Sy loludl

S50 Slocydgis Slamd e oLt ol > e ERCP o ey o oulats g plol (1) S90 (slajsiS1h Sy adllas ol gulis izeon
Slgice j oM hgisie Jolo 4 lie 4 ponl 9 bag)ls Brae (58,5 a3 pae (imen b bl 50 S5 5 o &S Ml (] Lo adlllan
Slie) S s)lon Cumdy (izman )10 (5350 Az 9 55 diged > b adlllas & jlo Cumar S5 4 odls ol oresd 1L Lo (glacydgae g5

Journal of Babol University of Medical Sciences, 2026; 28: e17



z OhlSan 5 Slayed (5,55 g L sslybo S e ()lme S Uino clilons )3 g8 ol gigal alaslle LB (80 s felse ()

&5 oS 1l lan S Camdy 523 oo A5 S gyt 35 IS ) £ ol 2 Mlgsm oS igisee Jole clgie 4 oS 3,8
e B wyp gl s UL dgas wze b (slasdllas 5ylao (pl (48,5 jlas 13 b 3gud o dlpgudiy 1 il JIIE 130 ol p conl 1S didy cuwd 3l slaoal
M"’“ 9)&.\35

D5 e

Journal of Babol University of Medical Sciences, 2026; 28: e17



Risk Factors for Markedly Elevated Aminotransferases in Patients with .../ J. Shokri Shirvani, et al v

References

1.Giannini EG, Testa R, Savarino V. Liver enzyme alteration: a guide for clinicians. CMAJ. 2005;172(3):367-79.
2.Bjornsson ES, Bergmann OM, Bjérnsson HK, Kvaran RB, Olafsson S. Incidence, presentation, and outcomes in
patients with drug-induced liver injury in the general population of Iceland. Gastroenterology. 2013;144(7):1419-25,
el-3.

3.Pratt D, Kaplan M. Evaluation of the liver (Laboratory tests). In: Diseases of the Liver, 1% ed. Schiff ER, Sorrell MF,
Maddrey WC, editors. Philadelphia: Lippincott-Raven; 1999. p.100-6.

4.Bjornsson HK, Bjornsson ES. A significant proportion of patients with choledocholithiasis have markedly elevated
alanine aminotransferase. Scand J Gastroenterol. 2019;54(9):1155-9.

5.Sharara Al, Mansour NM, El-Hakam M, Ghaith O, El Halabi M. Duration of pain is correlated with elevation in liver
function tests in patients with symptomatic choledocholithiasis. Clin Gastroenterol Hepatol. 2010;8(12):1077-82.
6.Ramachandran P, Perisetti A, Gajendran M, Chakraborti A, Narh JT, Goyal H. Increased Serum Aminotransferase
Activity and Clinical Outcomes in Coronavirus Disease 2019. J Clin Exp Hepatol. 2020;10(6):533-9.

7.1sogai M, Hachisuka K, Yamaguchi A, Nakano S. Etiology and pathogenesis of marked elevation of serum
transaminase in patients with acute gallstone disease. HPB Surg. 1991;4(2):95-105.

8.Nathwani RA, Kumar SR, Reynolds TB, Kaplowitz N. Marked elevation in serum transaminases: an atypical
presentation of choledocholithiasis. Am J Gastroenterol. 2005;100(2):295-8.

9.Huh CW, Jang SI, Lim BJ, Kim HW, Kim JK, Park JS, et al. Clinicopathological features of choledocholithiasis
patients with high aminotransferase levels without cholangitis: Prospective comparative study. Medicine (Baltimore).
2016;95(42):e5176.

10.Tetangco EP, Shah N, Arshad HM, Raddawi H. Markedly Elevated Liver Enzymes in Choledocholithiasis in the
absence of Hepatocellular Disease: Case Series and Literature Review. J Investig Med High Impact Case Rep.
2016;4(2):2324709616651092.

11.Kim JY, Lee HS, Chung MJ, Park JY, Park SW, Song SY, et al. Bleeding Complications and Clinical Safety of
Endoscopic Retrograde Cholangiopancreatography in Patients with Liver Cirrhosis. Yonsei Med J. 2019;60(5):440-5.
12.Buxbaum JL, Abbas Fehmi SM, Sultan S, Fishman DS, Qumseya BJ, Cortessis VK, et al. ASGE guideline on the
role of endoscopy in the evaluation and management of choledocholithiasis. Gastrointest Endosc. 2019;89(6):1075-
105.e15.

13.Dahale AS, Puri AS, Sachdeva S, Srivastava S, Kumar A. Endoscopic Retrograde Cholangiopancreaticography in
Children: A Single-center Experience From Northern India. Indian Pediatr. 2019;56(3):196-8.

14.Meseeha M, Goosenberg E, Attia M. Endoscopic Retrograde Cholangiopancreatography. [Updated 2025 Oct 5].
In:  StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2026. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK493160/

15.Halész A, Pécsi D, Farkas N, Izbéki F, Gajdan L, Fejes R, et al. Outcomes and timing of endoscopic retrograde

cholangiopancreatography for acute biliary pancreatitis. Dig Liver Dis. 2019;51(9):1281-6.

16.Fortson WC, Tedesco FJ, Starnes EC, Shaw CT. Marked elevation of serum transaminase activity associated with
extrahepatic biliary tract disease. J Clin Gastroenterol. 1985;7(6):502-5.

17.Bangaru S, Thiele D, Sreenarasimhaiah J, Agrawal D. Severe Elevation of Liver Tests in Choledocholithiasis: An
Uncommon Occurrence With Important Clinical Implications. J Clin Gastroenterol. 2017;51(8):728-33.

Journal of Babol University of Medical Sciences, 2026; 28: e17



A OhlSan 5 Slayed (5,55 g L sslybo S e ()lme S Uino clilons )3 g8 ol gigal alaslle LB (80 s felse ()

18.Yurgaky-Sarmiento J, Otero-Regino W, Gémez-Zuleta M. Elevated transaminases: a new tool for the diagnosis of
choledochalithiasis. A case control study. Un estudio de casos y controles. Rev Colomb Gastroenterol. 2020;35(3):319-
28.

19.Jeon WJ, Han JH, Seo JC, Park SM, Chae HB, Youn SJ. [Clinical features of patients with choledocholithiasis
showing high levels of aminotransferases]. Korean J Gastroenterol. 2006;47(3):213-7. [Korean]

20.Zare M, Kargar S, Akhondi M, Mirshamsi MH. Role of liver function enzymes in diagnosis of choledocholithiasis
in biliary colic patients. Acta Med Iran. 2011;49(10):663-6.

Journal of Babol University of Medical Sciences, 2026; 28: e17


http://www.tcpdf.org

