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Over the last 25 years there has been an explosion of new drugs introduced for the 
treatment of a variety of diseases. Due to the thoroughness of premarket drug evaluation in this 
country, when drugs are released for general use, they are generally safe and effective with well­
known safety profiles. Drug-induced or drug-related pancreatitis is remarkably uncommon in 
light of the number of drugs prescribed. The relative rarity of drug-related pancreatitis makes 
it difficult for the clinician to obtain accurate information about rare complications of a drug, 
especially on newer drugs. This information usually accumulates by case report after the drug 
has been in general clinical use for some time. The FDA and the individual pharmaceutical 
companies are other possible sources of information. It is probably wise to consider any 
relatively new drug as a potential cause of drug-induced pancreatitis, and it is important to report 
well-documented cases in the medical literature, by letter or case report. 

A classic review article by Mallory and Kern was published in 1980 1
• They proposed 

criteria which should be met to prove a drug was a cause of pancreatitis. Based on the degree 
to which these criteria were met, a drug was then classified as having either a definite, probable 
or possible association with pancreatitis. This standard has generally been followed since in 
evaluating both new and old drugs. Proving a definite association requires that all the stipulations 
in Table 1 be met: 

Table 1. Proof that a drug causes pancreatitis. 

• Pancreatitis develops during treatment with the drug. 
• Other likely causes of pancreatitis are not present. 
• Pancreatitis resolves upon discontinuing the drug. 
• Pancreatitis usually recurs upon readministration of the drug. 

Helpful supportive information may include an increased incidence of pancreatitis in other 
patients compared to a control group or data in animal studies reporting an association. Because 
pancreatitis is a serious and occasionally fatal illness, readministration of the suspect drug is 
justified only if the drug is essential for the treatment of a serious illness. Therefore, it is 
common that rechallenge is not performed. In addition, it is difficult to evaluate the contributions 
which the underlying illness and the administration of other drugs make to the development of 
pancreatitis. In other words, the suspect drug may be a contributing rather than a causal factor. 
Drug-induced pancreatitis has no unique features that distinguish it from acute pancreatitis due 
to other causes. A careful history and a high level of suspicion are the best tools of the 
physician. Of course, making a diagnosis of drug-induced pancreatitis requires not only a high 
incidence of suspicion, but a thorough understanding of other causes of pancreatitis so that other 
possible etiologies can be evaluated. 

The most common causes of episodes of acute pancreatitis in the United States are 
ethanol ingestion and passage of gallstones. Because the incidence of gallstones is high and 
biliary pancreatitis is common, a negative sonographic examination of the biliary tract is helpful 
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negative information in pursuing a diagnosis of drug-induced pancreatitis. Of course, in older 
patients, asymptomatic cholelithiasis and drug-induced pancreatitis may occasionally co-exist and 
clinical judgement will be needed to make therapeutic decisions. 

Drug-induces pancreatitis is almost always acute. The rare cases of chronic pancreatitis 
purported to be from drugs are usually not well substantiated. The pathogenesis of drug-induced 
pancreatitis is usually unclear, but mechanisms suggested in Table 2 include many of the 
mechanisms proposed for other causes of pancreatitis. 

Table 2. Possible mechanisms for drug-induced pancreatitis. 

• Relative obstruction of the pancreatic duct 
• Metabolic effects (i.e. hypercalcemia or hyperlipidemia) 
• Immunosuppression 
• Arterial thrombosis 
• Direct cellular toxicity 

DRUGS USED FOR AIDS 

Patients with AIDS have an increased incidence of pancreatitis compared to the normal 
population. Clinical pancreatitis, usually mild, may occur in up to 20% of patients 2•

3
• There are 

a number of factors in addition to alcohol and gallstones which are responsible for this increased 
incidence including drugs, hyperlipidemia 4 , tumor and infections as well as direct effects of the 
HIV virus on the pancreas. Pancreatic abnormalities are even more commonly found at autopsy 
(Table 3). 

Table 3. Autopsy f"mdings in the pancreas in 139 patients with AIDS. 

• Infections 
• Neoplasms 
• Drug-induced 
• Nonspecific changes 

Total Abnormal 

14% 
7% 
5% 

27% 

53% 
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Evaluation of possible drug-induced pancreatitis in these complicated patients is not simple, and 
rechallenge with a suspected drug is only done occasionally with strong clinical indications. The 
anti-HIV drugs associated with pancreatitis are shown in Table 4. 

Table 4. Anti-HIV Drugs Associated with Pancreatitis. 

Dermite Probable 

Didanosine (DDI) 
Pentamidine 

Zalcitabine (DDC) 

Dermite Association with pancreatitis 

Didanosine. 2' ,3'-dideoxyinosine (DDI) is a purine nucleoside analogue approved for 
treatment of human immunodeficiency virus. As soon as phase I clinical trials in patients with 
AIDS began, occasional cases of mild pancreatitis were observed s-7

• DOl-associated pancreatitis 
appeared to be uncommon, with an initially reported incidence of about 3%. However, later 
studies indicate that the incidence of elevated amylase in DDI-treated AIDS patients may be 
much higher. In 51 homosexual men with AIDS receiving DDI (Table 5), 63% of patients had 
elevated serum amylases, and 23.5% of patients developed clinical pancreatitis 8

• Two patients 
died of complications of pancreatitis 8

• 

Table 5. Clinical pancreatitis and elevated serum amylase associated with DDI in men. 

Study design: 51 homosexual men with AIDS. All patients used 
aerosolized pentamidine (Maxson, 1991). 

Results: Asymptomatic t amylase - 39% 
Clinical pancreatitis - 24% 
Death from pancreatitis - 4% 
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In contrast, in a study of children with AIDS treated with DDI, clinical pancreatitis was 
unusual although amylase elevations occurred about as often as in the adult men in the previous 
study (Table 6)9

• 

Table 6. Elevated amylase and pancreatitis associated with DDI in children. 

Study Design: 43 children with AIDS treated with oral DDI for 
24 weeks (Butler, 1991). 

Results: Asymptomatic t amylase - 44% 
Clinical pancreatitis - 5% 
Death from pancreatitis - 0% 

Several clinical features that may allow some estimate of increased risk ofDDI-associated 
pancreatitis in individual patients are described in Table 7. 

Table 7. Possible predictors of DDI-associated pancreatitis in AIDS patients. 

• severity of HIV disease 
• drug-related hyperlipidemia 
• increased dose of drug 
• therapy longer than 10 weeks 
• previous pancreatitis 
• simultaneous use of pentamidine 

Pentamidine. Pentamidine is a very old antibiotic used since the 1940's for the treatment 
of leishmaniasis and African trypanosomiasis. It was first used for treatment of Pneumocystis 
carinii in 1958 10

, and was the treatment of choice for this infection until the advent of 
trimethoprim-sulfamethoxazole 11 • Pentamidine was then used much less often, in part because 
of its high incidence of adverse reactions, including hypoglycemia from islet cell toxicity. In one 
study of 404 patients, 47% experienced at least one adverse reaction 12

• Pentamidine is now used 
extensively for prophylaxis and treatment of P. carinii in patients with AIDS. Murphey reported 
the first cases of pentamidine-associated pancreatitis in two patients with leukemias, both treated 
for P. carinii pneumonia 13

• Pancreatitis in these patients occurred in the second week of therapy 
with pentamidine and resolved within 10 days of discontinuing therapy. Rechallenge was not 
performed. In 1986, several cases of fatal pancreatitis were reported in patients with AIDS 
treated with pentamidine 14•15 • In 1989, the first case of pentamidine-associated pancreatitis 
recurring with rechallenge was reported 16

• In some of these cases, pancreatitis persisted for 
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some time after pentamidine was discontinued. Pauwels et al. suggested that this prolonged 
course may be due to its lipophilic nature; in his report an AIDS patient with pentamidine­
associated pancreatitis had persistent levels of pentamidine in the serum for a month after 
therapy was discontinued 17

• Pentamidine is known to accumulate and persist in the pancreas in 
patients with AIDS for as long as one year after therapy is stopped 18

• Several patients have 
developed pancreatitis on long-term aerosolized pentamidine 19

, which was developed to decrease 
systemic drug levels while maintaining prophylactic levels in the lung. In 2 patients, pancreatitis 
was exacerbated or recurred with rechallenge with aerosolized pentamidine 19

• The pathology of 
fatal pentamidine-induced pancreatitis in AIDS patients is somewhat unusual in that massive 
acinar and islet cell necrosis is present with minimal neutrophilic infiltrates, perhaps due to 
profound immunosuppression from HIV and concomitant zidovudine (AZT) therapy 20• Both a 
high cumulative dose and individual hypersensitivity to pentamidine probably contribute to the 
risk of pancreatitis. 

Table 8. Clinical features of pentamidine-associated pancreatitis. 

• Occurs rarely, probably more common in AIDS patients 
• Mechanism: cellular toxicity/individual hypersensitivity 
• Time of onset: IV as early as second week, oral or aerosolized 

may be months or longer 
• Usually mild, may be fatal especially in AIDS patients 
• Recurs with rechallenge 

Possible Association with Pancreatitis 

Zalcitibine. Dideoxycytidine (DDC) or zalcitabine is related to 2' ,3'-dideoxyinosine 
(DDI) and is likely to have similar side effects. Although no cases of zalcitibine-associated 
pancreatitis have been reported in the literature, data on file with the manufacturer (Roffman­
LaRoche) indicates that pancreatitis is a rare but serious complication (Personal communication 
cited in 21

). 

ANTIBIOTICS. 

Relatively few antibiotics have been reported to be associated with pancreatitis, considering the 
very large number of antibiotics and the frequency with which they are used. The antibiotics 
associated with pancreatitis are shown in Table 9. 



Table 9. Antibiotics Associated with Pancreatitis 

Dermite 

Stibogluconate 
Sulfonamides 
Tetracyclines 

Probable 

Metronidazole 

Definite association with pancreatitis. 

Possible 

Ampicillin 
Erythromycin 
Isoniazid 
Nitrofurantoin 
Rifampicin 
Roxithromycin 
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Stibogluconate. Pentavalent antimony represents a drug which we now know is almost 
always toxic to the pancreas but which patients can generally tolerate. Obviously, a toxic drug 
like this will be used only until a safer and equally effective alternative is available. Pentavalent 
antimony, formulated as sodium stibogluconate or meglumine antimoniate, is a standard 
treatment for the leishmaniases, so is only occasionally used in the United States. Several 
sporadic cases of stibogluconate-associated pancreatitis were reported in the early 1990's, all in 
renal transplant patients 22

• Recently, Gasser et al. performed a prospective study of 17 patients 
treated with intravenous stibogluconate for leishmaniasis (Table 10)23

• Serum amylase and lipase 
were drawn daily for 2 weeks and then twice weekly. Patients were asked daily about 
gastrointestinal symptoms. 

Table 10. Prospective study of stibogluconate-associated pancreatitis. 

Study design: 17 consecutive patients treated for leishmaniasis had serial lipase 
and amylase levels (Gasser, 1994). 

Results: 

Comment: 

16/ 17 (94%) had abnormal values of amylase or lipase 
12/ 17 (70%) had clinical pancreatitis 
6/6 (100%) had flares with rechallenge 

All patients with flares completed therapy 

Serum amylase and lipase rose in 16 of 17 patients, and clinical pancreatitis occurred in 12 of 
17 patients. Surprisingly, although symptoms recurred with rechallenge in 6 of 10 patients, 
patients improved on continued administration and all patients were able to complete therapy. 
The authors then retrospectively measured serum amylase and lipase on stored sera from 32 
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Peruvian patients treated with stibogluconate (n=24) or meglumine antimoniate (n=8). Eleven 
of 32 patients developed clinical pancreatitis, and amylase and lipase rose in 18 of 24 patients 
on stibogluconate and all 8 of the patients on meglumine antimoniate. Patients improved on 
continued treatment and all completed therapy. 

Sulfonamides: sulfamethizole and trimethiprim-sulfamethoxazole. The first case of 
sulfonamide-induced pancreatitis was reported in 1963 by Barrett and Thier 24 , in a patient 
treated first with tetracycline and then the sulfonamide antibiotic sulfamethizole for an abscess. 
She developed abdominal pain after a week of sulfamethizole which was then discontinued. On 
two subsequent occasions she developed both pancreatitis and culture-negative meningitis after 
taking only two tablets of sulfamethizole. Her symptoms resolved only a few days after the 
antibiotic was stopped on both occasions. This was felt to be a drug hypersensitivity reaction. 
Trimethoprim-sulfamethoxazole (TMP-SMX) is a newer sulfonamide-related agent which is used 
for a wide variety of infections. The first report of TMP-SMX-associated pancreatitis was made 
in 1986. A renal transplant patient developed pancreatitis one week after beginning therapy with 
TMP-SMX for a brain abscess due to Nocardia 25 • The patient had been taking azathioprine and 
prednisone for 5 years after renal transplant and furosemide for several months. First furosemide 
and next azathioprine were discontinued without improvement. ·The patient promptly improved 
after TMP-SMX was discontinued. Due to progression of the brain abscess, TMP-SMX was 
restarted with recurrence of pancreatitis which again resolved after the medication was 
discontinued. In another case, a 26-year-old man developed fulminant liver failure and 
pancreatitis after taking TMP-SMX for 5 days for an ear infection 26

• At autopsy, acute hepatic 
necrosis and hemorrhagic pancreatitis were found, probably due to a hypersensitivity reaction 
to the sulfa compound. Rechallenge was not performed. In a third case n, pancreatitis developed 
after 6 weeks of TMP-SMX therapy for a brain abscess due to Nocardia,· rechallenge was not 
performed. The sulfonamide-related diuretics and sulfasalazine will be discussed in the 
cardiovascular and gastrointestinal sections. 

Tetracyclines. The earliest report of tetracycline-associated pancreatitis appeared in 1955 
in patients who developed acute fatty liver of pregnancy 28

• Additional series of cases were 
reported in detail 29

•
30

• Renal failure often accompanied liver disease and pancreatitis. In 1967 
Peters et al. reported a similar syndrome of tetracycline-associated fatty liver, pancreatitis and 
renal disease in nonpregnant patients 31

• To date at least four cases of tetracycline-induced 
pancreatitis have been reported in patients with no clinical or biochemical evidence of liver 
disease 32-34 • Rechallenge with recurrent pancreatitis occurred in two of the four patients. All four 
of these patients were 21 years of age or less. An additional 2 children were reported to have 
tetracycline-induced pancreatitis (no substantiation provided) 35

• It is unclear whether younger 
age predisposes to the development of pancreatitis or simply is associated with a more common 
use of tetracycline. 

Probable association with pancreatitis 

Metronidazole. Four well-documented cases of metronidazole-associated pancreatitis 
have been published since this widely used antibiotic was introduced in 1959. 



Table 11. Metronidazole-associated pancreatitis. 

• At least 4 reported cases 
• By HMO prescription records, incidence no more than 

4.6 cases/10,000 patients 
• Onset within hours to days of starting therapy 
• Rechallenge resulted in recurrence in 3/4 patients 

9 

In three cases, metronidazole was prescribed to young women for vaginal infections 3
6-

38
• A 

fourth patient, a 63-year-old woman, received the antibiotic for Crohn's disease. In the first case 
36

, the unfortunate patient was survived inadvertent rechallenge three separate times 2,4 and 12 
months after the first episode. On each occasion, recurrent pancreatitis was documented with 
laboratory studies. An ERCP after the second episode showed changes consistent with recurrent 
pancreatitis. The patients in the second and third reports also received inadvertent rechallenges 
after the initial episode with recurrent pancreatitis. A retrospective computer search of 6585 
patients receiving metronidazole in a large HMO found no cases of pancreatitis requmng 
hospitalization 39

, confirming that severe pancreatitis due to metronidazole is rare. 

Possible association with pancreatitis 

Ampicillin. There is a single case reported in a letter to the editor of a patient who 
developed pancreatitis 6 days after beginning ampicillin for a urinary infection 40

• She recovered 
5 days after ampicillin was discontinued but developed pancreatitis again 4 days after rechallenge 
with ampicillin. 

Erythromycin and Roxithromycin. Three cases of pancreatitis associated with 
erythromycin have been reported. In one case, the patient developed symptoms only 40 minutes 
after intravenous infusion of erythromycin lactobionate 41

• In two other cases 42
•
43

, pancreatitis 
developed after an overdose of erythromycin. Although these cases seem reasonably solid, 
rechallenge has never been performed. There is a single report of roxithromycin-associated 
pancreatitis 44

; this patient had been taking erythromycin just before starting roxithromycin. 

Nitrofurantoin. Nitrofurantoin-induced pancreatitis must be extremely rare since this is 
an old and widely used antibiotic. There is a single well-documented case report including 
rechallenge 45

• Rechallenge resulted in clinical pancreatitis only a few hours after a single small 
dose of nitrofurantoin. Transhepatic cholangiography at the time of the initial presentation 
showed dilated intrahepatic and common bile duct with smooth intrapancreatic narrowing; 
followup cholangiogram after resolution of symptoms was non:nal. 

Isoniazid. Isoniazid, known for years as a hepatotoxic agent 46 has been cited several 
times in reviews over the last 20 years as a potential cause of pancreatitis. However, this appears 
to be due to repeated citations of the same report 47 which actually does not even mention 
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isoniazid, and frequent mention of "early reports" without substantiation. Ironically, a recent 
report has now presented a well-documented case of isoniazid-induced pancreatitis which 
included rechallenge 48

• A patient was treated for 14 days for gastrointestinal tuberculosis with 
isoniazid, rifampin and pyrazinamide. He developed acute pancreatitis confirmed with laboratory 
studies, CT scans and ultrasound. The biliary system was normal and other causes of pancreatitis 
were eliminated. A diagnosis of possible rifampin-induced pancreatitis was made and isoniazid 
was restarted 8 days later after recovery. Six hours later, the patient developed documented 
pancreatitis again. After recovery, he was uneventfully treated for tuberculosis with rifampin, 
pyrazinamide and ethambutol. 

Rifampicin. Rifampicin has been stated to cause pancreatitis 49 and this is sometimes 
cited in cases such as the one above but the case evidence is not strong. 

CARDIOVASCULAR DRUGS. 

Cardiovascular drugs that are associated with pancreatitis can be categorized as diuretics, 
antiarrhythmics or antihypertensives. The mechanisms of action for pancreatitis in these cases 
are unclear. A list of cardiovascular drugs associated with pancreatitis is shown in Table 12. 

Table 12. Cardiovascular drugs associated with pancreatitis. 

Dermite 

Furosemide 
Thiazides 

Probable 

Bumetinide 
Chlorthalidone 
Ethacrynic acid 
Methyldopa 

Dermite association with pancreatitis 

Possible 

Amiodarone 
Diazoxide 
Enalapril 
Lisinopril 
Metolazone 
Procainamide 

Furosemide. Furosemide is a sulfonamide-related compound. The first definite case of 
furosemide-associated pancreatitis was reported in 1975 50

• A 64-year-old woman who was 
treated with furosemide after a myocardial infarction. Six weeks after treatment began, the 
patient developed clinical pancreatitis with elevated serum amylase and lipase. Symptoms 
persisted for two weeks and amylase levels continued to increase until furosemide was 
discontinued. The patient was markedly improved in 36 hours and completely recovered. A 
thorough evaluation for other causes of pancreatitis was unrevealing. The patient responded to 
rechallenge with a low dose of furosemide with recurrent pancreatitis beginning only a day after 
the drug was started. Almost immediately, several other cases were reported 51

•
52

• In one of these 
cases 52 , hyperlipidemia was present initially but on rechallenge pancreatitis recurred without 
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hyperlipidemia. At least 8 cases of furosemide-associated pancreatitis have been reported in the 
literature; 5 of these patients had impaired renal function 53

• It has been proposed that diuretics 
such as furosemide may cause relative pancreatic ischemia by volume contraction; however, 
patients with volume contraction for many other reasons do not seem to have a predisposition 
to pancreatitis. 

Thiazides. At least 17 cases of diuretic-associated pancreatitis, usually a thiazide 
diuretic, have been reported in pregnant patients 54

• Mortality for both mothers and infants was 
high, ranging from 30-50%. Pancreatitis in pregnancy from any cause carries a high mortality 
rate around 35 % . Aside from cases associated with pregnancy, there at least seven well 
documented cases of thiazide-associated pancreatitis 54

• The doses of thiazide diuretic ranged 
from 250-1000 mg/day. The mean duration of treatment was 16 months. Several cases were fatal 
and at least two cases developed pancreatic abscesses. 

Probable association with pancreatitis. 

Bumetinide. Bumetinide, like furosemide, is a sulfonamide-related compound. It has 
been reported to cause serum amylase elevations, and in one case, pancreatitis when used as a 
substitute for furosemide in a patient with furosemide-associated pancreatitis 53

• 

Chlorthalidone. Chlorthalidone probably also causes pancreatitis but less commonly than 
the thiazide diuretics. There are only two well-documented cases in the literature 54 , occurring 
with doses ranging from 50-200 mg/day. 

Ethacr:ynic acid. There is a single fairly well documented report of pancreatitis 
associated with ethacrynic acid 55 ; this has not been confrrmed by subsequent reports. 

Possible association with pancreatitis. 

Amiodarone. A single case of pancreatitis associated with amiodarone has been reported 
56 This patient was a 67-year-old man receiving amiodarone for a ventricular arrhythmia. 
Abnormal liver enzymes were noted five months after starting amiodarone, but not reevaluated 
until more than 3 years later when he presented with apparent pancreatitis and massive ascites. 
Progressive liver failure was diagnosed. Over the next two months, he had persistent epigastric 
pain, nausea, vomiting and elevated serum amylase and lipase. Symptoms persisted for seven 
weeks after amiodarone was discontinued until his death of liver failure. Amiodarone is 
distributed widely and stored in fat, liver, lung and pancreas, which may account for persistence 
of symptoms after drug administration was stopped. 

Diazoxide. A single case of pancreatitis has been reported by letter in a patient with renal 
failure and malignant hypertension 57

• Pancreatitis occurred four months after diazoxide was 
begun and resolved quickly after cessation. No rechallenge was performed and no further details 
were given regarding other risk factors for pancreatitis. 



12 

Enalapril and lisinopril. Enalapril was first reported to be associated with pancreatitis 
by letter-58

• In this case, symptoms developed shortly after the first dose and worsened 30 
minutes after the second dose to the point that the patient was admitted to the hospital where 
pancreatitis was diagnosed. His illness resolved and rechallenge was not performed. The authors 
obtained information from the spontaneous reporting system of the FDA that about 20 other 
cases of enalapril-associated pancreatitis had been informally reported. Several other cases have 
now been reported in the literature 59

•
60

• In one case, symptoms developed within minutes of the 
first dose 59

, while pancreatitis occurred after a month of enalapril in another case 60
• 

Rechallenge was not performed. The authors obtained information from the manufacturers that 
about 50 cases of enalapril-associated pancreatitis had been reported to them. In 1991, the first 
case of lisinopril-associated pancreatitis was reported by letter 61

• Similarly, the authors obtained 
reports from the manufacturers of 20 cases being reported to them of lisinopril-associated 
pancreatitis and an additional 15-30 reports of captopril-associated pancreatitis. Although some 
of the cases reported to the manufacturers probably would not withstand rigorous examination, 
the number of cases suggests that ACE inhibitors do cause pancreatitis. Several more cases of 
lisinopril-associated pancreatitis have now been reported in the literature 62

•
63

• The manufacturers 
of captopril, lisinopril and enalapril now list pancreatitis as a rare complication in package insert 
information. 

Methyldopa. Two cases of methyldopa-associated pancreatitis have been reported by 
letter 64

• Both patients developed recurrent pancreatitis on rechallenge. One case is less clearcut 
because the patient was taking ampicillin and furosemide and had gallstones in the gallbladder. 

Metolazone. Metolazone is a thiazide-like diuretic which has been reported to cause 
pancreatitis in two cases 65

•
66

• In the second case 66
, the patient presented with hypercalcemia and 

pancreatitis. She recovered rapidly and serum calcium levels returned to normal after 
discontinuation of the drug. Rechallenge was not performed. 

Procainamide. Procainamide-associated pancreatitis has been reported by letter in a 
patient who developed a high titer ANA and a positive LE cell preparation seven months after 
beginning procainamide 67

• Pancreatitis and the abnormal laboratory studies resolved after 
procainamide was discontinued. The patient restarted procainamide himself for palpitations, and 
returned again with pancreatitis and a high titer ANA and a positive LE cell preparation. Again, 
after stopping procainamide he made a rapid and complete recovery. 
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GI DRUGS 

In addition to the drugs listed in Table 13 below, gastroenterologists often use antibiotics 
and immunosuppressive drugs, discussed elsewhere. 

Table 13. GI drugs associated with pancreatitis. 

Defmite 

Sulfasalazine 
5-ASA 

Probable 

ERCP contrast 

Defmite association with pancreatitis. 

Possible 

Diphenoxylate 
Cimetidine, Ranitidine 
Octreotide 
Phenolphthalein 

Sulfasalazine and 5-ASA. Sulfasalazine is an old drug synthesized in the 1930's for 
treatment of rheumatoid arthritis, with the idea of combining an antibiotic and a salicylate. Its 
major use today is for treatment of inflammatory bowel disease, particularly Crohn's colitis or 
ulcerative colitis. The drug has unusual pharmacokinetics; after bacterial cleavage, usually in 
the large intestine, into sulfapyridine and 5-ASA. Sulfapyridine is rapidly and almost completely 
absorbed but only about 25% of 5-ASA is absorbed from the colon. It was eventually learned 
that 5-ASA is the portion of the drug that is effective for inflammatory disease, while the sulfa 
moiety is responsible for most of the adverse reactions. If 5-ASA alone is given by mouth, it 
is rapidly absorbed and metabolized, thus sulfapyridine was serving as a carrier to deliver 5-ASA 
to the colon. 5-ASA is now available as mesalamine in the U.S., formulated as enteric-coated 
capsules or in a sustained-release preparation. Sulfasalazine is actually a rare cause of 
pancreatitis, with only a few cases reported in the literature in the 60 years since its introduction 
68-70• Pancreatitis did recur with rechallenge. In one case, the mechanism appeared to be an 
immune-mediated reaction 70

; the patient developed rash, fever and vomiting 2 weeks after 
starting sulfasalazine. This patient had massive hepatic necrosis in addition to pancreatitis and 
did not survive. Thus the sulfapyrazine portion of the drug seemed the likely cause of the 
pancreatitis. It now appears that 5-ASA may be a more significant cause of pancreatitis than 
sulfasalazine. After the introduction of 5-ASA alone, at least 7 cases of 5-ASA-associated 
pancreatitis have been reported 71

-
73

• Fever and rash did not occur in these cases and the 
pancreatitis appeared to be fairly mild. Two patients were rechallenged and had a recurrence of 
pancreatitis. Higher plasma levels of 5-ASA and its metabolites are achieved with oral 5-ASA 
than with sulfasalazine. 5-ASA enemas and sulfasalazine produce similar plasma 5-ASA and 
metabolite levels. In one interesting case, a patient who developed sulfasalazine-related 
pancreatitis had a recurrence after rectal 5-ASA administration 72

• 



Table 14. Sulfasalazine and 5-ASA-associated pancreatitis. 

• Both have been reported to cause pancreatitis 
• In sulfasalazine-related pancreatitis, rechallenge with 5-ASA 

resulted in recurrence 
• Both oral and enema forms of 5-ASA have been associated with 

pancreatitis 

Probable association with pancreatitis. 
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ERCP contrast medium. ERCP is frequently associated with asymptomatic elevations 
in serum amylase. Clinical pancreatitis occurs in 1-5% of cases. Injury and edema of the papilla 
of Vater is one major cause of pancreatitis; the other causes are related to features relating to 
the contrast medium used. The volume of contrast medium injected is more important than the 
total amount used, since the total amount increases with difficulty in cannulation with spillage 
into the duodenal lumen. The risk of ERCP-associated pancreatitis is decreased by using a low­
osmolality contrast medium 74

• The effects of the somatostatin analog octreotide on ERCP­
associated pancreatitis are discussed later. 

Table 15. Possible predictors of pancreatitis related to ERCP. 

• Increasing number of pancreatic duct cannulations 
• Necessity for sphincterotomy 
• Increasing osmolality of contrast 
• Pancreatic acinarization by contrast medium 

Possible association with pancreatitis. 

Cimetidine. Ranitidine. There are three cases of cimetidine-associated pancreatitis and 
one case of ranitidine-associated pancreatitis in the literature. The first two cases were reported 
in a letter 75 ; two patients each developed pancreatitis a few weeks after beginning cimetidine 
therapy at 1000 mg/day. Rechallenge in both cases reproduced pancreatitis. A second more 
extensive report 76 described a patient on 800 mg/day of cimetidine who was hospitalized with 
generalized abdominal pain and hyperamylasemia. Over four weeks, the patient's symptoms 
continued but resolved rapidly after cimetidine was discontinued. Ranitidine has been reported 
to cause recurrent pancreatitis only once 77

• 

Diphenoxylate. Diphenoxylate is an antimotility agent for diarrhea now available without 
prescription. There is a single report made by letter linking diphenoxylate to pancreatitis 78

• This 
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patient developed pancreatitis on two separate occasions after taking diphenoxylate. She had 
previously had a cholecystectomy for gallstones. Perioperative cholangiography showed no 
stones but slight narrowing of the distal common bile duct. This was noted again on a 
transhepatic cholangiogram performed after third episode of pancreatitis which was not 
precipitated by diphenoxylate. 

Octreotide. Octreotide is a long-acting analog of somatostatin which inhibits the release 
and/or actions of multiple hormones. FDA-approved indications include symptoms due to 
malignant carcinoid and YIP-secreting tumors. Octreotide has been suggested as a treatment for 
acute pancreatitis, but benefit has ~ot been shown. Long-term octreotide is associated with a risk 
of gallstone formation, and at least one case of gallstone pancreatitis after a year of octreotide 
administration for acromegaly has been reported 79

• There is a single report of octreotide­
associated pancreatitis in a patient treated acutely for AIDS-related diarrhea 80

• On the third day, 
the patient developed pancreatitis, which gradually resolved after octreotide was discontinued. 
He was not taking any other medications associated with pancreatitis, and the gallbladder was 
normal on ultrasound examination. The patient was not rechallenged, and since AIDS itself can 
cause pancreatitis, the association here is not convincing without corroboration by other cases. 
Octreotide has been suggested as an adjunct therapy prior to and after ERCP to decrease the risk 
of ERCP-associated pancreatitis. Two earlier studies 81

•
82 gave equivocal results, so a well­

designed, randomized, controlled trial was carried out of octreotide intravenously prior to ERCP 
followed by subcutaneous injections postprocedure 83

• The investigators planned to randomize 
220 patients each to the placebo and octreotide groups. The study was stopped after and interim 
analysis showed an increased incidence of pancreatitis in the octreotide-treated group. Although 
more common, pancreatitis was clinically less severe in this group and enzyme elevations were 
lower compared to placebo-treated patients developing pancreatitis. 

Table 16. The effect of prophylactic octreotide on ERCP-related pancreatitis. 

Study design: 84 ERCP patients randomized to placebo vs. octreotide 
(Sternlieb, 1992) 

Results: • Clinical pancreatitis - placebo 11 %, octreotide 35% 
• Pancreatitis milder in octreotide group 
• Incidence of pancreatitis decreased with sphincterotomy 

Phenolphthalein. Phenolphthalein is a common agent available without prescription for 
constipation. There is a single case of pancreatitis associated with excessive use of 
phenolphthalein 84

• 
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IMMUNOSUPPRESSNE DRUGS 

As with most other drugs, pancreatitis is rarely associated with use of immunosuppressive 
drugs, however, a few of these drugs, L-asparaginase, azathioprine and 6-mercaptopurine, cause 
pancreatitis more frequently. A list of immunosuppressive drugs associated with pancreatitis is 
shown in Table 17. 

Table 17. Immunosuppressive drugs associated with pancreatitis. 

Def"mite 

L-Asparaginase 
Azathioprine 
6-Mercaptopurine 

Probable 

Corticosteroids 

Def"mite association with pancreatitis. 

Possible 

Cisplatin 
Cyclosporine 
Cytarabine 

L-Asparaginase. L-asparaginase has been known for more than 20 years to be associated 
with pancreatitis 85

•
86

, occurring in 8-18% of patients with a mortality reported to range from 
1.8-4.6% 87

• Its major use is in lymphoproliferative disorders in children. Although rechallenge 
has not been performed for ethical reasons, it is generally accepted as a definite cause of 
pancreatitis due to its frequency and the fact that the patients receiving it have few if any other 
risk factors. Asparaginase is an enzyme which interferes with protein synthesis. It acts fairly 
selectively to deplete the essential amino acid L-asparagine in tumor cells which cannot 
manufacture this amino acid. However, side effects may result from damage to cells which are 
actively engaged in protein synthesis, such as pancreatic acinar cells. 

Azathioprine and 6-Mercaptopurine. Azathioprine is a potent immunosuppressive agent 
used extensively for organ transplant patients and a variety of inflammatory diseases such as 
Crohn's disease. Initial reports of azathioprine-associated pancreatitis were made in renal 
transplant patients 88

•
89

• The etiologic role of azathioprine in causing pancreatitis was 
controversial, since most patients taking azathioprine are also taking corticosteroids. At the 
present time, the evidence that azothiaprine causes pancreatitis is stronger than the evidence for 
corticosteroids, although it is possible that the two drugs may have some synergistic effect. 
Azathioprine was first reported to be associated with pancreatitis in a patient with Crohn's 
disease in 1972 90

• The patient was a 57-year-old woman who developed acute pancreatitis 3 
weeks after azothiaprine was added to her medications which included prednisone (taken for 
several years). The prednisone was continued while azathioprine was stopped, resulting in 
resolution of her pancreatitis. Pancreatitis recurred on rechallenge with a small dose of 
azathioprine. Azathioprine-induced pancreatitis was subsequently described in several patients 
treated with azathioprine alone 91

• Documented pancreatitis developed in 5 of 113 (4.4%) of 
patients treated with azothiaprine but not prednisone in the National Cooperative Crohn' s Disease 
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Study 92
• No pancreatitis was reported in the 132 patients taking sulfasalazine alone, the 146 

patients taking prednisone alone, or the 178 patients taking placebo. 6-Mercaptopurine, a 
metabolite of azothiaprine, was then tried in a number of patients with inflammatory bowel 
disease, hoping that it would prove equally effective but safer. In 1986, a very large series of 
patients with inflammatory bowel disease treated with 6-MP was reviewed retrospectively 93 • In 
this series, 13 of 400 (3. 25%) of patients developed pancreatitis. Seven of 13 patients were 
concomitantly receiving corticosteroids and 9 of 13 were receiving sulfasalazine. Twelve of 13 
cases of pancreatitis occurred within 32 days of starting therapy, usually from 8-32 days. 
Rechallenge was performed in 7 of 13 patients with recurrence of pancreatitis in all patients 
within 2 weeks, usually within 1-2 days. The etiology of azothiaprine- and 6-MP-induced 
pancreatitis is felt to be hypersensitivity. 

Table 18. Azathioprine and 6-MP-associated pancreatitis. 

• Usually mild 
• Usually occurs within weeks of starting therapy 
• Almost always recurs with rechallenge 
• Incidence in treatment of Crohn's disease is 3-4% 

Probable association with pancreatitis. 

Corticosteroids. By 1980, 40 cases of corticosteroid-associated pancreatitis had been 
reported in the literature 1

• This association has been controversial. In 1981, Steinberg and Lewis 
published a detailed analysis of 36 of these cases 94

, rejecting them as supportive evidence for 
steroid-induced pancreatitis for a variety of reasons (on other medications linked to acute 
pancreatitis, having other significant risk factors, or not having adequately excluded other 
significant risk factors.) One of the major pieces of evidence lacking was a case of recurrent 
pancreatitis on rechallenge. More recently, a case of dexamethasone-associated pancreatitis has 
been reported documenting recurrence of pancreatitis on two separate rechallenges 95

• This 
patient, a 50-year-old man, was receiving dexamethasone for Hodgkin's lymphoma for clinical 
signs of spinal cord compression. The patient developed pancreatitis after 5 days of 
dexamethasone therapy, which was then discontinued, because his physicians decided his 
symptoms were due to compression fracture due to lytic lesions eventually diagnosed as 
fibrohistiosarcoma. Dexamethasone was restarted on two separate occasions for clearcut evidence 
of spinal cord compression. On each occasion, clinical and laboratory signs of pancreatitis 
recurred. Biliary disease was eliminated by radiographic studies. Although the patient was on 
multiple other medications, the temporal association between dexamethasone and pancreatitis was 
striking. 

Cisplatin. There are only two cases linking cisplatin to pancreatitis in the literature 96·rn. 
The more detailed and convincing report describes a 9-year-old boy who developed pancreatitis 
on the third of three monthly cycles of cisplatin/adriamycin rn for metastatic osteosarcoma. CT 
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and ultrasound examinations of the biliary tract were normal, and no other risk factors were 
present. Adriamycin has not been implicated in pancreatitis, but cisplatin has been reported to 
cause asymptomatic hyperamylasemia. Rechallenge with cisplatin was not performed. 

Cyclosporine. Cyclosporine has been reported to cause asymptomatic hyperamylasemia 
and hyperlipasemia in renal transplant patients 98

• All of these patients had abnormal creatinine 
clearances (range, 11-65 mllmin) and were receiving low dose prednisone. Serum amylase is 
known to be elevated in some patients with decreased renal clearance. In another report 99

, 105 
patients treated for renal transplant with cyclosporine and prednisolone were prospectively 
observed for pancreatitis or hyperamylasemia. Results were compared to historical controls of 
180 renal transplant patients treated with azathioprine and cyclosporine. Pancreatitis occurred 
in 0.5% of azathioprine-treated patients and in 3.8% of cyclosporine-treated patients. The two 
cyclosporine-treated patients who had high trough levels of cyclosporine died of complications 
of pancreatitis. The other two patients improved with either a change to azathioprine or a 
reduction in cyclosporine dose. Asymptomatic hyperamylasemia occurred in 16.2% of patients; 
no changes in creatinine clearance occurred associated with this hyperamylasemia. 

Cytarabine. Cytarabine has been reported to be associated with pancreatitis in a number 
of patients receiving the drug within a few weeks or months after therapy with L-asparaginase 
86

•
100

• The authors raised the possibility that subclinical pancreatic damage by cytarabine might 
predispose to pancreatitis with subsequent exposure to asparaginase. Subsequently, 2 of 30 
patients receiving high dose cytarabine without previous exposure to L-asparaginase were 
reported 101

• Biliary disease was excluded by ultrasound in both patients, but rechallenge was not 
performed. 

NEUROPSYCHIATRIC DRUGS 

The neuropsychiatric drugs associated with pancreatitis are shown in Table 19. 

Table 19. Neuropsychiatric drugs associated with pancreatitis. 

Definite 

Valproic acid 

Defmite association with pancreatitis. 

Possible 

Carbamazepine 
Clozapine 
Ergotamine 

Valproic acid. At least 25 cases ofvalproic acid-associated pancreatitis had been reported 
in the literature by 1990 102

-
106

, including cases of concomitant liver failure 86
• Recurrence with 

rechallenge has been reported multiple times. Recently, Asconape reported on the clinical 
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features of valproic acid-associated pancreatitis in 39 cases 107
• A total of 39 cases were gathered 

from the literature, from the authors' practices and from a survey of physicians interested in the 
treatment of epilepsy. It is of interest that 53 of 366 of these physicians (14.5%) reported having 
seen a case of valproic acid-associated pancreatitis; none of these 53 cases had been reported 
previously. Of these 53 cases, only 12 were included in the review after completed case reports 
were returned. These findings are summarized in Table 20. 

Table 20. Valproic acid-associated pancreatitis. 

Study design: Review of 39 cases of valproic acid-associated pancreatitis (Asconape, 1993). 

Results: 43% of cases occurred within 3 months of therapy 
69% of cases occurred within 1 year of therapy 
76% of cases were receiving multiple drugs 
8% of cases were fatal 
Rechallenge commonly resulted in recurrence 

Possible association with pancreatitis 

Carbamazepine. Carbamazepine is a drug related to the tricyclic antidepressants, 
particularly amitriptyline; it is used for seizure disorders. There is one published case of 
carbamazepine-induced pancreatitis 108 and another case of elevated serum amylase and lipase 
related to carbamazepine 109

• In the first case 108
, a 73-year-old woman developed nausea, 

anorexia, malaise and headache 4 weeks after beginning carbamazepine. Symptoms continued 
over the next six weeks until carbamazepine was discontinued after an elevated serum amylase 
was found. Evaluation including CT visualization of the biliary tree did not reveal other risk 
factors for pancreatitis. The authors report that a telephone call to the manufacturer revealed 
three other possible cases of carbamazepine-induced pancreatitis, not clearly documented. In the 
second case, a 5-year-old boy took an accidental overdose of an unknown amount of 
carbamazepine which had been discontinued five months before. He had elevated serum amylase 
and lipase levels, but no significant symptoms of pancreatitis. An abdominal ultrasound was 
normal. No rechallenge was performed. 

Clozapine. Clozapine is a relatively new antipsychotic agent most often used when 
patients are unresponsive to or intolerant of other neuroleptic agents. There are two cases 
reported in letters of acute pancreatitis associated with clozapine 110

•
111

• In the first case 110
, 

pancreatitis occurred after 12 days of clozapine. Evaluation including abdominal ultrasound and 
CT scan showed pancreatitis but a normal biliary tree. No rechallenge was performed. In the 
second case 111 , pancreatitis occurred on a combination of clozapine and valproic acid. 
Pancreatitis continued after valproic acid was stopped but resolved several days after clozapine 
was stopped. Rechallenge with clozapine alone resulted in a recurrence of abdominal pain, but 
pancreatitis was not documented with laboratory or imaging studies. 
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Ergotamine. There is a single case of probable ischemic pancreatitis related to a suicidal 
overdose of ergotamine 112

• The patient presented comatose with cold, pulseless extremities. He 
was intubated and treated with sodium nitroprusside. He developed marked elevations of liver 
enzymes consistent with ischemia as well as large increases in serum amylase and lipase. 
Abdominal CT scan showed necrosis of the pancreatic tail. All laboratory studies returned to 
normal after 14 days. 

RHEUMATOLOGY DRUGS 

The drugs used for rheumatologic conditions that are associated with pancreatitis are 
listed in Table 21. 

Table 21. Rheumatology drugs associated with pancreatitis. 

Dei mite Probable 

Sulindac Salicylates 

Deimite association with pancreatitis. 

Possible 

Acetaminophen 
Colchicine 
Gold 
Ketoprofen 
Mefenamic acid 
Oxyphenbutazone 
Peroxicam 

Sulindac. Sulindac is the nonsteroidal antiinflammatory agent (NSAID) most clearly 
associated with pancreatitis. A letter reporting a possible case of sulindac-associated pancreatitis 
was first published in 1980 113

• Another report by letter soon appeared reporting a case of 
sulindac-associated pancreatitis that recurred twice with rechallenge 114

• She had taken a thiazide 
diuretic and conjugated estrogens for many years. Evaluation for other causes was not 
performed. Other cases, also including rechallenge, have now been reported 115

-
118

• Pancreatitis 
usually occurs within a few weeks or months of starting therapy, but in one case, onset occurred 
five years after taking sulindac 117

• In one case 116
, the patient developed fatal toxic hepatitis and 

toxic epidermal necrolysis syndrome associated with pancreatitis. Two cases of sulindac-induced 
pancreatitis have been reported in which symptoms were suggestive of gallstone pancreatitis and 
hyperbilirubinemia developed 118

• One case recurred after inadvertent rechallenge with identical 
signs and symptoms. The authors hypothesize that injury to bile duct canniculi as well as 
papillary edema could cause the hyperbilirubinemia. 
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Probable association with pancreatitis. 

Salicylates. The only salicylate reported to cause pancreatitis is 5-ASA, reviewed under 
GI drugs. 

Possible association with pancreatitis. 

Acetaminophen. Pancreatitis associated with acetaminophen has been reported only 
rarely, and always in the context of an acetaminophen overdose 119

•
120

• Since acetaminophen 
overdoses are exceedingly common, acetaminophen must be generally quite safe for the 
pancreas. 

Colchicine. There is one case of pancreatitis associated with a colchicine overdose 121
; 

rechallenge was not performed. 

Gold. Two cases of gold-related pancreatitis have been reported by letter 122• Both cases 
were women who had received gold orally or intramuscularly for about 5 weeks. The biliary 
system was normal by ERCP in the first case except for slight extrinsic compression of the distal 
common bile duct consistent with mild enlargement of the pancreatic head. Ultrasound showed 
no stones or biliary ductal dilatation in the second case. CT scan showed diffuse pancreatic 
enlargement in both cases. Both patients developed fever and eosinophilia peaking at 25% and 
19% respectively, implicating an allergic mechanism as causing the pancreatitis. Rechallenge 
was not performed. 

Other NSAIDS. With the exception of sulindac, discussed previously, NSAID-induced 
pancreatitis must be quite rare since the number of patients using these drugs is enormous. 
Indomethacin 47

, mefenamic acid 123
, and oxyphenbutazone 124 and ketoprofen 125 have each been 

reported once to be associated with pancreatitis. None of these cases included rechallenge. 
Pancreatitis occurred days to weeks after therapy began. Piroxicam has also been reported once 
in the literature to have probably induced pancreatitis 126

• This patient, a woman also being 
treated with prednisone for an unspecified type of arthritis, was rechallenged with return of 
symptoms but laboratory studies were not performed in conjunction with symptoms. Of interest, 
by 1986, 10 cases of piroxicam-associated pancreatitis had been reported to the manufacturer 
126• Details of these cases were not given, but all patients had other risk factors for pancreatitis, 
although some of the risk factors given were use of drugs with fairly tenuous links to pancreatitis 
(cimetidine, acetaminophen, propoxyphene). A report of a postmarketing surveillance program 
performed in the United Kingdom revealed only one case of piroxicam-associated pancreatitis 
in 17,676 patients receiving piroxicam 127; this case was a patient who developed pancreatitis 
secondary to a piroxicam-associated gastric ulcer, which does not qualify as drug-induced 
pancreatitis. 



MISCELLANEOUS DRUGS 

A few other drugs have been reported to be associated with pancreatitis (Table 2). 

Table 22. Miscellaneous drugs associated with pancreatitis. 

Definite 

Estrogen 

Dermite association with pancreatitis. 

Possible 

Isotretinoin 
Tryptophan 
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Estrogen . Use of estrogens alone or in combination with progestins is associated with 
acute pancreatitis, first reported in 1970 128

• The patients are women who may be any age but 
are often young, without other obvious risk factors. The onset of pancreatitis is quite variable, 
occurring from 2 to 78 weeks after initiation of estrogen therapy 129

• Clearly most cases are due 
to estrogen-induced hyperlipidemia, a well recognized cause of pancreatitis. Occasionally 
pancreatitis occurs in a patient on estrogens without documented hyperlipidemia. In one such 
case, widespread vascular thrombosis presumably related to estrogen use was found at autopsy 
130 

Possible association with pancreatitis. 

Isotretinoin. Isotretinoin is a retinoid derivative used widely for the treatment of cystic 
acne as well as some other skin conditions. There are two reported cases of isotretinoin­
associated pancreatitis reported in the literature; in both cases the patients had isotretinoin­
induced hyperlipidemia 131

•
132

• In the first case, the patient was also taking estrogen, making it 
difficult to be sure isotretinoin was definitely involved 131

• In the second case, a 30 year old 
woman developed pancreatitis 6 weeks after beginning isotretinoin 132

• She had marked 
hyperlipidemia which gradually resolved over 3 months after stopping isotretinoin. Lipoprotein 
electrophoresis showed type IV hyperlipidemia. Extensive evaluation for biliary disease including 
ERCP was unremarkable. This patient had a history of transient hypertriglyceridemia during 
pregnancy. 

Phenformin. At least 6 cases of phenformin-associated pancreatitis have been reported 
in the literature 133

• Five of the six patients had lactic acidosis complicating their illness. 
Phenformin is known to occasionally cause lactic acidosis without obvious associated illness. 
Probably because other effective treatment of diabetes mellitus exist, none of these patients were 
rechallenged with phenformin. 
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