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Drug-induced Pancreatitis

Jun Kyu Lee, MD, PhD

Department of Internal Medicine, Dongguk University Ilsan Hospital, Goyang,
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Drug is known to be the third most common etiology of acute pancreatitis and 525 different drugs that can in-

duce acute pancreatitis as a side effect are listed in a WHO database. However, the diagnosis of drug-induced

pancreatitis is often difficult to be made since all other causes of pancreatitis such as alcohol and gallstones

should be excluded. Drugs with positive rechallenge and/or consistent latency are considered to have the strongest

evidence for cause and effect relationship. Among drugs with strong evidences, angiotensin converting enzyme in-

hibitors, azathioprine/6-mercaptopurine, benzafibrate, codeine, 5-aminosalysilic acids, isoniazid, stibogluconate/meglu-

mine, statin, tetracycline, valproic acid are of special concern because chance is relatively high and/or develop-

ment of severe disease is possible. The pathophysiologic mechanisms are vastly unknown and need to be elu-

cidated. There is no difference in the principles of treatment between drug-induced pancreatitis and pancreatitis of

any other causes but benefits and risks should be weighed before deciding to continue or rechallenge offending

drugs. GPERM 2013;6:17-32)
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Table 1. Classification system of drug-induced acute pancreatitis (adapted from Badalov et al’)

Class Ia drugs

At least 1 case report with positive rechallenge, excluding all other causes, such as alcohol, hypertriglyceridemia, gallstones, and

other drugs
Class Ib drugs

At least 1 case report with positive rechallenge; however, other causes, such as alcohol, hypertriglyceridemia, gallstones, and other

drugs were not ruled out
Class II drugs
At least 4 cases in the literature
Consistent latency™ (=75% of cases)
Class III drugs
At least 2 cases in the literature
No consistent latency among cases
No rechallenge
Class IV drugs

Drugs not fitting into the earlier-described classes, single case report published in medical literature, without rechallenge

*Latency was defined as the time from initiation of drugs to the development of disease.
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Table 2. Summary of drug-induced acute pancreatitis based on drug class (adapted from Badalov et al.’)

Class Ia Class Ib Class 1I Class 1II Class IV
a -methyl dopa All-trans-retinoic acid Acetaminophen  Alendronate Adrenocorticotrophic Mefanamic acid
Azodisalicylate Amiodarone Chlorthiazide Atrovastatin hormone Nitrofurantoin
Bezafibrate Azathioprine Clozapine Carbamazepine Ampicillin Octreotide
Cannabis Clomiphene Didanosine Captopril Bendroflumethiazide ~Oxyphenobutazone
Carbimazole Dexamethasone Erythromycin Ceftriaxone Benzapril Penicillin
Codeine Ifosfamide Estrogen Chlorothalidone Betamethasone Phenophthalein
Cytosine Lamivudine L-asparaginase ~ Cimetidine Capecitabine Propoxyphene
arabinoside Losartan Pegasparagase  Clarithromycin Cisplatin Ramipril
Dapsone Lynesterol/ Propofol Cyclosporin Colchicine Ranitidine
Enalapril methoxyethinylestradiol Tamoxifen Gold Cyclophosphamide ~ Rifampin
Furosemide 6-MP Hydrochlorothiazide =~ Cyproheptadine Risperidone
Isoniazid Meglumine Indomethacin Danazol Ritonovir
Mesalamine Methimazole Interferon/ribavirin ~ Diazoxide Roxithromycin
Metronidazole Nelfinavir Irbesartan Diclofenac Rosuvostatin
Pentamidine Norethindronate/mestranol Isotretinoin Difenoxylate Sertaline
Pravastatin Omeprazole Ketorolac Doxorubicin Strynine
Procainamide Premarin Lisinopril Ethacrinic acid Tacrolimus
Pyritonol Sulfamethazole Metalozone Famciclovir Vigabatin/
Simvastatin Trimethoprim-sulfamethazole Metormin Finasteride lamotrigine
Stibogluconate Minocycline 5-fluorouracil Vincristine
Sulfamethoxazole Mirtazapine Gemfibrozil
Sulindac Naproxene Interleikin-2
Tetracycline Paclitaxel Ketoprofen
Valproic acid Prednisone Lavastatin

Prednisolone

class Ia, HiAEA] 3 3t 7497} class Ibol| slj=d3stc}.

1) TSN ¥ oAl
(1) Enalapril (Class la) ¥ 7|E} EX|8IM MEF A
2{AIM|: Captopril (Class III), lisinopril (Class III), benazepril
(Class 1V), ramipril (Class IV) & thef3h Qb4 2 6l4l Agka
Z=(angiotensin converting enzyme, ACE) S A|AI7} A4 4

ge gudl 4= 9= Aoz A4 gk E3] enalapril}
Peg Zalrh "ol ddedl, vlad & dEE 79dle
AE] 2 NS o oGS wl] tIE 3HE 20 mg
A Fol Ha, A7) 5°‘°M M *}O]M~ , 24l
F5o Agto g Wyl o] gkxje}

179178 9] iz vk ATollA 34 Aged H A
AFY ool ACE AAIAE E-&3F 73-F- X7t 152
AsEgota s9el” Be gae B89 73]
33)% X8 A& o0 o|Wi(axby] 3.2)0l HFede] W
Adde] =9k

(2) Losartan: Class Ib: Boschi 57197} 315 10 mg<]
enalaprilS 883}l 7HA 713 uwlliZoll losartan 3+ 50 mg
o7 AZF F 35 uhef] Hedo] AR FHlE Harslsl

t}'” Birck 52 3% 2.5 mg?] enalaprils 597+ 2-g3}ch

w4 Aol A¥sle] Fokg Fwbslal <A losartan 3
F 50 mgo 2 wASE & 7YUuke)] HAedo] AT
e Barslgeh') F Fell BFollA AT} A8E 9l
247k 39 9l 2 ¥ Apdesldch
(3) Furosemide: Class Ib: Furodemideol] 23+ FA4 #|
Zhedol] digk selle] Fl Havt e, 1edlollARt A%
ol 2 1=} 3+ 40 mg?| furosemideE 557 583}
W SkApol|A] Ao o] WhAYEIG AL, A F-od A 24 4] 7hikol] Y
uksliek? o2 Felle] A FAEA7L 19, 39, 2F 5o
2 olHct gokow, RE 9vt 5o Adte g Wiy
At
(4) a-Methyldopa: Class Ib: @-Methyldopat:= ¥
a&ste] I e X gAo|ck AxIEA] 4od]7h HaL
=

Tl BE A8 2% olulgd®, A% Aol

-

fd ol
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(1) Amiodarone: Class |b: Bosch®} Bernadich+= 3}
800 mg®] amiodaroner 497+ &3 W Al A HEAY3E
T4 A 2 3o FelE Kasisled, 35 3 100
mge AFoIstS wl ALedcta ek Wb Fa-

mularo 5~ 35 600 mge] amiodarones H-831% F HA+
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odo] HhApslATd $hAtollA] 200 mgs FoIslais wi ALs}
A Y FHlE Basigiel”

(2) Procainamide: Class la: ¥H7}A] procainamide©l]
o3t FA Hdede] AL AT R FRIEUR 17t B
2= Ak - 1.5 mgkg®] procainamideS 7ML 7F &
SR FAbellA] AFe Hedo] whAslglen, 2Fo]
345 Foll ApEE At

3) Statin ¥ J|El §DX|HFEE A=

(1) Statin: Statin HMG-CoAE AAlsle] EF Zal2=H|
T FEE 93 FEEA] ohekdt satinol] o3le] F4 A
Zedo] whAsldvkE vl Sl Havl glodct 3% 20
mg-"/] pravastatin (Class L)< B-g3lu shrjolA] F2oF 67iY
ghol] Hedo] hAslel om, -7 40 mge 7UZF AT
398wl Aeldy FeElrh Basdek  Simvastatin
(Class Ta)®] 7Z-9oll= A]Fod =2 &= oA f8 A<
Zd7F 9D Atorvastatin®t ATE ARG E HEQ)
ARE AA] HAede TS T I Ao E A o=
S-aminosalicylic acid (5-ASA) =] lisinopril-ﬂ]r HE Folxl A
SPom, AFAE o] FojAA] 2kt Lovastatin (20
mg bid)S gemfibrozil (300 mg b.id)@} A FoIslalS ul
8315 (rthabdomyolysis)@ F4 A3 o] FA ol 24
g ZH% J9ck® Singh 52 atorvastatin (Class 1) &
2319 3kAtol|A HlAedo] ¥ slo] rosuvastatin (Class IV)
2 A Foysigl ot Apsldn FEllE Barsl, statin®]
Zef A ET(class effect) 7FAS A7+ ek Fluvastatin
(Class IV)ell &3k 4 HAId<de] SHlE £ Ea=
t}® & Thisted 52 2,576W9 F4 AAd gkt
2581742 25 vk AFollA] AA| statin 5§, &
A EE(YYE 90 o)), A= F-& AZH(HY 90L ool
ANZ EE AA, o] 589094 o Aell= H-83ldAtk 90
A ool sl okS)e] w7} 144, 126, 101,
2022 EA gkskrlar slgieh

(2) Benzafibrate: Class la: ©]d#|&4 85 (dyslipidemia)
A BAZA 7S, 7, FETels, BHeAgel 52
g =o] A Qlrk 31 200 mge] benzafibrate S Fof
= ApollA] T30 T4 Ao WAEgl o, 3 X9
o] AEolA B Aol Aegrhs Zel W7t
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4) et
(1) All-Trans-Retinoic Acid: Class |b: &Al7}#] 4
o7} Has| el Fof 32 315 100 mg olstslaL, &
F 73Z2] Aot 3ddoll A= FE7)7} 2-3F P A

1ol A= 20593}, 49l B methylprednisolone, 6-merca-
ptopurine (6-MP), cytosine arabinoside 5 F4 #AF= 2
g U AeE AR AIET A Foi=lo] A
o F4& a3l

(2) Cytosine arabinoside: Class |b: Altman 52 2%}
#12] 5¢ cytosine arabinoside S-¢3(160 mg/¥) & Al ¥ %]
E 37 F 34 Asde] whAlEn FelE Harslsd
22 3ol = N A3 3 ok E T2 49A4] Fo] F
ol #lgedol Ataiel’

(3) Ifosfamide: Class Ib: Izraeli 5 ifosfamide 3
48 A7t wrol] Wbyt FA A FHElE Haslgich?
o] ZHollA tlkgt &Fo 2 AFIrt AE=HJ =, 14
d F Al &S Folslols wl v whEA A
A Ho] Zu|E9u, o] & 2FEZF HA|(dose-depen-
dent relationship)& A]AFgtela skAlch

5) MY AFIM ¥ B4l I

(1) Azathioprine ¥ 6-Mercaptopurine: Class Ib:
Azathioprine 3 ©]2] #A4¥Ql 6-MP+= H|:2H F2 HIER
w4 AR TS v dA e, 53 dF
4 A3 e SR e A7 FeEdck
National Cooperative Crohn’s Disease AT 9JslH 6-MPE
A& W2 11672 3 FollA] 6% Bt AAdE 4%
stglebar s19icl” Haber 58 6-MPOE 283t 4009
A=A AASE 3R} F 139 (3.3%)0llA Aol 2l A<
o] frE|gickar Bastlek™ Q33 5l winfaollA] Al
312} iz ol A= azathioprine |43 HEAol| Qlo]
Al 2RS4 12980 B 750 ASATE Alem =24
HAeE S Eu|FAE 354 AAZ, B3] Z29 (Crohn’s
disease)= Al&)st o}E A3le] X FE 9%} azathioprine
& ol W gl SAIAE A4 Aol A9 g
ol gict

(2) Dexamethasone (Class Ib) % 7[E} 4! D&
B2 Levine?} McGuirex 188 dexamethasone (6A]7F 7+
7 4 mg) Fof 29kl FA4 Hksdo] WAL, ATl 5
dukol] AW FellE Harskirh” Khanna®l Kumar
+ hydrocortisone (4X]17F 7+2 100 mg) Fof o-52oll A
odo] WS ATl AlellE vk A sid FellE
Huslge}™ 2 9]ol| % prednisone, prednisolone, cortisone
acetate, adrenocorticotropic hormone -2} 13kd o2 FA
Aged ek Bas ek Ant o) 4e] gy} Al
o] % Aske U=} 55 AARIIAIRE, tiAl SkAte
AA del7E $A ok, Alele] ok dgle] shds] i

AFA 3 silem FE7|E AAsHA] ket

2 528
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6) 5-ASA HA|

A4 ARl X 5ol AgE= 5-ASATE A7HA 2t
sl wizlAllol]l whet o] 742] Aol siHkx]o] Qlrt 7
‘TLXﬂ(Asacol(@; P&G) gl T&%%XJ](Rowasa@; P&G)2] mesala-
mine (Class I), disodium azodisalicylate (Dipentum®; Pfizer),
sulfasalazine (Azulfidine, Pfizer)ol] Qlo]A] tf=9] kA Htb
A A AR Z7 Raw 9l o™, mesalamine®} disodi-
um  azodisalicylateol| A= A}Fodoll 23t AP R1EQ]
o FBIE Ol dollA 5 F AEA FoF 12
W Fol] uhsidY FelE BaE el A 9 9
SA12] mesalamineg o] Wh 4o} 3kxtel| A o] o]
AL o Bas ek vk dinfzo) A A=l 3
ZF iz Aol = ofAl Fol 71703 BA] gl 54 #l
7ol kAol sxbu7h Guiglel] vlste] ZEW SpAtell A=
4.0, #A%¥A A< (ulcerative colitis)oll A& 1.5 2 A<=E| o]
VERES & 5-ASA AlAE BAKSE fosA Al &
AL Z7H71E Ao YehAE $3eh?

T
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7) Sulindac ¥ 7|E} HIAHIZ0|=EM AHAXEH|

Sulindac (Class Ia)ol] &]s}e] wkA3L FA A3 447}
Haglo] glom, B AFo] A A el glel 0 &
o] 852 3F 300-400 mgo] 3L, FE7]= 3oflol|A] 1471
4, 1l 5510k AFo] 3lolg wll 1270 Aol AY
uks1odth. Sorensen S-S 38309 k2te} 30,8308 ] Wiz
5 v]323F dTtol|A] H|AH|Eo]EA] 4937 E-A|(nonstero-
idal anti-inflammatory drug, NSAID)oll &3t F4 H|Aksd vt
Aol g AREE 270]2kaL sleieul, oFAlll whE o]
7} AA diclofenace |k ketoprofen =2 g g erp 47
5.0, 482 =T H¥PH, naproxeno]t} celecoxibe 2+ 1.1,
142 Yol A2 /MEE cyclo-oxygenase (COX)-2 AA7}
7]1&2] NSAIDOl| H]slo] ] whAle] Hf=rt drkx

S5

8) En|MEH U &7|WESA

(1) Isoniazid: Class la: & 5% 89| F# Hatol
A 200 mge] FHAUY 165 AL thHA] Tedlofl A=
7 300 mgo] FoIEQar, Fol A2k & whgzpR| o] s
71 6AIZtelA 219 AolQer, F5o FFe fi3d
ok 4ol AFAR =T, AT FEE= 2
oAl = 6417 oW, YA 2¢flell A& 242} 593} 219 0]
Ak 8l 5 ecll7t A AL, 3edl7h ARA sAtE=
Aol grlEch

(2) Metronidazole: Class la: & 9455 74ll9] Sl 1
3 F 20llellAs AlFololl o3k Aol shelE|glom 7
Friedman¥} Selby: 7,704719] Awlel|E EAslo], metroni-

olE . Al A HEE 21

dazolel] ©]et #|Ahed HAYS 4.6/10,000 0.2 FAbsirk ™
3HA dluk=ollA] A= Y 1A; iz Aol A Metroni-
dazole 5-&A] 4 #gd A9 QAL A 3.002
Z7lEl= Ao g Jelton, Eu g A8 (Helicobacter
pyloriy AR X8E S8 ZZEHAZ A4, amoxicillin,
macrolide ¥+ tetracycline®] W3t Qo] 7 -oll= 2]
7} 8328 Z7lsl9del™

(3) Tetracycline: Class la: 444 4 A7kHacute
fatty liver of pregnancy) 2FA}ollA] tetracyclines ™ FAS
Pe W T35 FEA A L7do] HEE| AT o
o] Zell7t Bas ek vbd dAiA) QA4 F4 A
7t 0] 2]2] Aol A] tetracycline?] A FFAtol] o8k HAAFS
o] vkl HaEl wlrt glek A3 tetracyclineol] ©]3kod b
A FA4 A FeEle 407t Bas ek A7)
T 165793, &2 315 1-2 go| et AFo7} AJgh=E 9
= 2ol0llA = 793 30EA] Al ic)

(4) MI}A|: Sulfamethoxazole (class Ia)el] 2]3F A #|A-<
o] Z¢r} Ha%|9l e, sulfamethazole (class Ib)2] 73-$-oll&=
Hputadal Agedo] e whlsiE 39t Adelt?
5 Zellold] BEAE 27 1079 adelglon], T A9 ©
T A5 19 oluoll A5l et Trimethprim-sulfamethoxa-
zole (class Ib)2] 7-follie AFod 2 SR AU Fell7h U
t}® &5 960 mg/4,800 mge] Trimethprim-sulfamethoxazole
= 7497 &3 R hAellA] AFe] Alsde] whAElad
o, AFo] 1247k wkol| AksGiek. slA|RE Al o] W
AJo] Avksulfa) Aol 23k Z1R1A] vz} 4ol 23k 2
QA= HesA wsiAA] gghet

(5) Dapsone: Class Ib: Dapsone> As}Al} A ¢+
TS 7HA= vl AdshA] efAleltt. Jha 2 EAG 25
(dermatitis herpetiformis)@} AsHEEFe] X585 &l s+
dapsone 100 mg¥} cimetidine 800 mgS &8} 3hA}ollA
Fob 4% % wAAY B4 A049el oS wwslel
c}® 4709 Foll dapsonett wHE ATl 1S lf 35kl
Adedo]l ALslAck. Corp®t Ghishans- sulfone F37-(%
o w894 WY 74 0ey, MAgd dETE
2l e A0S ZeE wuselek

(6) Stibogluconate (Class la)/Meglumine (Class Ib):
Stibogluconate™  meglumine WA Bl4riA REF(visceral
leishmaniasis)®] %] 52| o|-&=]= Qte]E AlAle|t)l. Stiboglu-
conateol] 23k T4 AL 2000 o] B x|l Fof B
2 87 600-2,000 mg, HE7]E 2-2290|HTk* ™ A Fofof]
o3k o] FolEl ZFe% ek 5ol F5o| A3l
oSt A= Wo| EE it Meglumineol] &3+ -9+
ATz g 1615 E3sto] F sell7p Hars] ek

-
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(7) SHEZHI0|2{A 24A|: Lamivudine (Class Ib),
Nelfinavir (Class Ib), Didanosine (2'3-dideoxy-
inosine) (Class II): Soylu 5 10147} furosemide®}
digoxing wAA o E &3l vt FukEl BYES
uhol] 2ol 23k 7Hd ZHAlellA] lamivudine Fof 397kl
AAedo] wAs A, A Fo] A% opr] oz Agsl
Pd ZelS 2 sk Di Martino 52 lamivudine (300
mg/%), ritonavir (800 mg/%Q), stravudine (300 mg/Y), saqui-
navir (300 mg/%)e] W QS 177047 A3 W AIDS
Aol A AFS] FA Algedo] WS 2 pelfinavir (2,250
mg/%), lamivudine (300 mg/Y), didanosine (300 mg/Y),
nevirapine (400 mg/)E wHro] FolsiiS wl F5o] A
oJo] whdt FHlE Bl 1 flelE o] e
Znjo]# 2 oFA(anti-retroviral drug)S o HHA 3hRlol|A]
WAt FA Aedel B el FEl Havb 99l
o} 1% 529k Smith 5> EuroSIDA ¢17-9] AA&E o]&3}
o] TS wl F 9,678 2 3HA} T 43 o] HAAE A
el Cp4 FX7F Gl A7 =39 7 Foll v
slo] #H|7gedo] vha o] WEABSIAAIRE didanosine (2°3°-di-
deoxyinosine): ©|u} stavudine@} #|A<d WA Atololl= At
BAE ZS F glgidka 3k

(8) Pentamidine: Class Ib: FAHA 9 E5A1E 23}
3lo] pentamidineol] oJsto] ke cho] FA A S
7} #8ol] syl om, AlFoid SJste] FqlEl A=
o PPk *? FE7= Al 135 Aoz 2AES
FAA 25t 7ol = AgHlE £33 52| Aslo| ¥
b A2 5718l AIRr AIDS #Atoll A FolEl 757

wol #1449l Felg age

9) SFAAEA =2 oM ¥ oM ZEA

(1) Valproic acid: Class la: AFo1Z #<1# valproic
acidol] &Jsto] WEARE FA4 AL 367} Harxlo] glo
w 2 5 2¢ll= 3 15 2 45 mgkgE B8 4ot &t
olA 367199 AE7] F ubAelrl M Al Fod Aol
747k 1.5 3 30 Soll Adsigih 1 floll e ARl & Al
PalA] ok vhre] FEll7h HaEloded, 34 A 4ot
At A whAslol om, Ant AxollAE A4 5 FHESS
FHke 50 Aglolglon, Agwls ek w0
Al Al 3k iz ATellA] 34 el e] kAo 9
A2 A valproic acidE H-83}a1 = A -Foll= 2]
19, #Aoll H£-&Ho] = 7-folle 2628 F7lx]o] et
‘ib;]‘-m)
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Figure 1. Drugs with a consistent latency (time between drug and
onset of acute pancreatitis) in more than 75% of the cases (=4
case reports). Three patterns of consistent latency were noted:
short latency of less than 24 hours, an intermediate latency og
greater than 24 hours and less than 30 days, and a long latency
of greater than 30 days. B, case reports with rechallenge; (D,
case reports with no rechallenge (adapted from Badalov et al’).
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