JMS 2019;2(1):3-7
UDC:616.37-002-02:615.225.2

ACUTE PANCREATITIS AS ADVERSE REACTION ТО PERINDOPRIL THERAPY
Lidija Petkovska1, Fana Licoska- Josifovik2, Julijana Brezovska- Kavrakova 3,
Emilija Antova4
1
2
Univesity Clinic of Toxicology, University Clinic of Gastroenterology3Institute of Medical and
Experimental Biochemistry, 4University Clinic of Cardiology, Ss. Cyril and Methodius University,
Medical Faculty, Skopje, Republic of Macedonija
Abstract
Many drugs and drug classes have been reported to be associated with acute pancreatitis.
Angiotensin-converting enzyme inhibitors are one of the most commonly prescribed classes of
medications, as they are used in hypertension, heart failure and proteinuria. Although well tolerated,
acute pancreatitis has been reported in a few subjects treated with drugs from this group. We present a
rare case of pancreatitis occurring as an adverse reaction to therapeutic doses of perindopril with good
outcome.
Case report: We report а case of a 63 year-old-woman presented with clinical signs of acute
pancreatitis, 2 months after administration of perindopril 4 mg once daily for treatment of
hypertension and reduction of proteinuria. The patient has had a 3-year-history of diabetes treated with
metformin 2 x 850 mg daily, which is also classified as a possible drug that causes pancreatitis. Other
causes of the disease were ruled out. After cessation of perindopril her clinical status improved and
pancreatic enzymes level decreased.
Conclusion: Because perindopril has a widespread clinical use, we wish to alert clinicians and urge
close monitoring for pancreatitis as well as other adverse effects. Discontinuation of the drug leads to
an improvement in the clinical condition.
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Introduction
Drug-induced pancreatitis (DIP) is assumed to be a relative rare entity, and its incidence is
reported between 0.1 and 2% of acute pancreatitis (AP) cases [1]. Fortunately, DIP is usually with
mild or moderate severity and tends to disappear after drug discontinuation, but rare cases of fulminant
drug-induced acute pancreatitis have been reported [2]. Angiotensin-converting enzyme inhibitors
(ACE-I) are considered probable causes of pancreatitis. The newer ACE-I are not implicated in so
many cases as enalapril [3]. We describe the first case of perindopril-induced pancreatitis encountered
in our institution. Although most ACE inhibitors have been reported to cause acute pancreatitis,
perindopril- induced pancreatitis has been reported only twice [4, 5]. Early recognition of this reaction
is of crucial importance both for rapid discontinuation of the offending drug and for avoidance of
unnecessary drug therapy or invasive procedures [6].

Report of a case
A 63-year-old woman with a three year history of non-insulin dependent diabetes was
admitted to emergency department because of severe epigastric pain radiating to her back for the
previous two days. The pain was accompanied by nausea and vomiting. The patient reported no
acholic stools, melena, gas, or fever. She had no previous history of alcohol consumption and
gallstones, or recent abdominal trauma and abdominal operations. Two months before admission she
had begun taking perindopril, 4 mg a day, for treatment of mild proteinuria and hypertension. She was
treated also with metformin, 850 mg twice daily in the last three years.
On physical examination, the patient was afebrile, with a blood pressure of 140/85 mm of mercury, a
pulse rate of 90 beats per minute, and respirations of 18 per minute. The abdomen was distended and
tenderness was present in the epigastrium without rigidity, or guarding. Laboratory test results
revealed increased levels of serum amylase 1080 U/L (reference range 30-110), lipase 869 U/L (1073), and C-reactive protein 95 mg/L (0-6). The hematocrit was 0.43 (43%) with a leukocyte count of
12.5 x 109 cells per liter. Serum values of liver enzyme, blood urea nitrogen, creatinine and electrolyte
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were normal. A serum glucose level was 8.2 mmol/L, and triglyceride level was 1.9 mmol /L. Urine
analysis showed only mild proteinuria. The opioid test was negative. An abdominal ultrasound
examination revealed normal gallbladder without cholelithiasis, no dilatation of bile and pancreatic
ducts. The pancreas was diffusely enlarged and hypoechoic. This condition was diagnosed as acute
pancreatitis. Abdominal magnetic resonance imaging (MRI) confirmed the diagnosis and excluded
gallstones and anatomical abnormalities of the pancreas. Drug-induced pancreatitis was suspected.
Possible common causes of acute pancreatitis such as alcohol intake, hypercalcemia,
hypertriglyceridemia, neoplasia and abdominal trauma were also excluded. Perindopril was stopped
and the patient received symptomatic medical treatment with bowel rest and intravenous fluids. The
patient`s clinical status spontaneously improved within 72 h following cessation of the drug. Serum
amylase and lipase level normalized over the following five-six days. A re-challenge test was not
performed for ethical reasons and the patient was discharged from hospital 8 days after admission.
Perindopril was replaced with angiotensin receptor blocker - losartan. The abdominal pain disappeared
and the patient has not suffered another episode of pancreatitis during the subsequent one-year of
follow-up. Her diabetes was controlled with metformin, as before, and her blood pressure and
proteinuria were normalized using an angiotensin receptor blocker.

Discussion
Acute pancreatitis is a heterogeneous disease ranging from a clinically mild to a more severe
forms associated with high morbidity and mortality. Gallstone and alcohol use have been considered
the most common causes of acute pancreatitis [7]. Other causes include iatrogenic injury (i.e.post
ERCP), metabolic and autoimmune disorders, inherited disorders, neoplasia, anatomical abnormalities,
infections, ischemia, trauma and drugs. However, up to 2% of acute pancreatitis cases may be caused
by drugs, with a higher incidence in specific populations, like females, the elderly, children, HIVpositive patients, and those with inflammatory bowel disease [1]. More than five hundred drugs
suspected of causing acute pancreatitis have been reported in the World Health Organization (WHO)
database. For most of these drugs, causality remains unproven, and only about thirty of them have
been confirmed [8]. There are several classifications of DIP, but the classification of Karch and
Lasagna is most preferred. In it, the association of the drug and acute pancreatitis is classified as
definitive, probable and possible [9]. Table 1.

DEFINITIVE

Drug reaction that follows a reasonable temporal sequence from administration of
the drug, that follows a known response pattern that is confirmed by stopping the
drug (de-challenge), that is confirmed by reappearance of the symptoms upon
repeated exposure to the drug (re-challenge)

PROBABLE

Drug reaction that follows a reasonable temporal sequence from administration of
the drug, that follows a known response pattern, that is confirmed by de-challenge,
that could not be explained by the known characteristics of the patients clinical
state.

POSSIBLE

Drug reaction that follows a reasonable temporal sequence from administration of
the drug, that follows a known response pattern but that could have been produced
by the patient`s clinical state or other modes of therapy.

Table1. Classification of evidence according to Karch and Lasagna [9].
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ACE-I are one of the most commonly prescribed classes of medications, as they are used in
hypertension, heart failure and proteinuria [10]. The first reported case of ACE inhibitor-induced AP
was seen with enalapril in 1992 [11]. Since then, enalapril-induced AP has been reported more than 10
times. Other case reports about AP induced by captopril, benazepril, lisinopril, fosinopril, quinapril
and ramipril have been also published, but are less common [2, 3]. Our Medline search showed only
two case reports of AP induced by Perindopril [4, 5]. In the first case, the association of perindopril
with acute pancreatitis was confirmed by a re-challenge test, while in the second one with dechallenge. Pancreatitis usually is not considered a class effect of drugs, so specific drugs are usually
noted instead of the entire class [12]. Because most ACE inhibitors are associated with the occurrence
of AP, some authors agree that the whole class of ACE-I is associated with the occurrence of DIP [13].
In one European case-control study the use of ACE-I was associated with an increased risk of AP,
with an odds ratio of 1.5. The risk increased with higher daily doses and it was highest during the first
6 months of therapy [14]. In our case, the patient did not receive very high doses of perindopril, but
the symptoms of acute pancreatitis appeared two months after its introduction.
In this report, we have described a patient with a mild form of pancreatitis according to Atlanta
classification, who had no risk factors for pancreatitis and was taking no medication known to cause
pancreatitis other than perindopril and metformin. Though metformin has been classified as possible
DIP, among the published case reports the mechanisms of inducing pancreatitis include drug overdose,
drug accumulation, and acute renal failure triggered by vomiting [15]. Our patient used metformin for
three years without any complaints. Thus, we decided not to exclude metformin. The patient`s clinical
status improved after cessation of perindopril, and amylase and lipase values normalized within few
days. The reasonable temporal sequence from administration of the drug with the patient′s symptoms,
the lack of other risk factors, and positive de-challenge support the possibility that perindopril caused
patient′s acute pancreatitis. Perindopril was replaced with angiotensin II receptor blocker (losartan)
and the patient has not suffered another episode of pancreatitis during the subsequent one-year followup. Angiotensin II receptor blockers have been associated with pancreatitis very rarely [16, 17].
Pancreatitis associated with ACE-I is thought to reflect localized angioedema of the gland. ACE-I can
induce angioedema in up to 0.7% of treated patients [18]. They are known to affect the kallikreinkinin system, resulting in intrapancreatic accumulation of bradykinin, thought to be caused by
pancreatitis [19]. Molinaro G et al. have concluded that genetic predisposition may exist toward this
adverse effect in patients who degrade bradykinin more slowly than average [20]. This may explain
the rare incidence of pancreatitis induced by ACE . Angiotensin receptor blockers have no effect on
the kallikrein-kinin system and thus the mechanism by which they cause pancreatitis remains unclear.
In experimental animal models, the administration of angiotensin receptor blockers decreases
pancreatic damage and improves the biochemical and histopathological parameters of pancreatitis [21,
22].
Conclusion
In conclusion, when the diagnosis of acute pancreatitis is established in the absence of other obvious
causes, angiotensin-converting enzyme inhibitors, including perindopril, should be considered as
etiological cause of acute pancreatitis. The genetically-induced slow decomposition of bradykinin
could be an explanation for this rare adverse reaction. Early recognition of this reaction is of great
significance both for rapid discontinuation of the offending drug and for avoidance of unnecessary
drug therapy or invasive procedures. Cessation of the drug leads to disappearance of symptoms and
normalization of biochemical parameters in patients with drug induced pancreatitis. This rare adverse
reaction could be prevented if regular monitoring of pancreatic enzymes is carried out along with the
initiation of a new drug from the ACE-I group in the therapy.

References:
1.Nitsche CJ, Jamieson N, Lerch MM. Mayerle JV. Drug induced pancreatitis. Best Pract Res Clin
Gastroenterol. 2010; 24(2): 143-155. PMID: 20227028.

5

Petkovska L. Acute pancreatic as adverse reaction to perindropil therapy
2.Kanbay M, Korkmaz M, Yilmaz U, Gur G, Boyacioglu S. Acute pancreatitis due to ramipril therapy.
Postgrad Med J. 2004; 80:617–618.
3.Drug-Induced Pancreatitis. Pharmacist’s Letter/Prescriber’s Letter. April 2013. Available
from:http://prescribersletter.therapeuticresearch.com/home.aspx?cs=&s=PRL&AspxAutoDetectCooki
eSupport=1.
4.Gallego-Rojo FJ, Gonzalez-Calvin JL, Guilarte J, Casado-Caballero FJ, Bellot V. Perindoprilinduced acute pancreatitis. Dig Dis Sci. 1997; 42:1789-91. PMID: 9286249
5.Famularo G, Minisola G, Nicotra GC, De Simone C. Idiosyncratic Pancreatitis Associated with
Perindopril JOP. 2005; 6(6):605-607. PMID: 16286714
6.Kanbay M, Sekuk H, Yilmaz U, Gur G, Boyacioglu S. Acute Pancreatitis Associated with combined
Lisinopril and Atorvastatin therapy. Dig Dis. 2005; 23: 92-94.
7.Hung WY, Abreu Lanfranco O. Contemporary review of drug-induced pancreatitis: A different
perspective. World J Gastrointest Pathophysiol. 2014; 5(4): 405–415. PMID: 25400984
8.Nitsche C, Maertin S, Scheiber J, Ritter CA, Lerch MM, Mayerle J. Drug induced pancreatitis. Curr
Gastroenterol Rep. 2012; 14(2):131-138. PMID: 22314811
9.Karch FE, Lasagna L. Adverse drug reactions. A critical review. JAMA. 1975: 234(12): 1236-1241.
PMID: 1242749
10.Grendell JH. Editorial: drug-induced acute pancreatitis: uncommon or commonplace? Am J
Gastroenterol. 2011; 106(12): 2189-2191. PMID: 22138943.
11.Gonzales Ramallo VJ, Muino Miguez A, Torres Segovia FJ. Necrotizing pancreatitis and enalapril.
Eur J Med. 1992; 1(2): 123. PMID: 1342370
12. Feldman M, Friedman LS, Brandt LJ, editors. 9th ed. St. Louis, MO: Saunders: Sleisenger &
Fordtran’s Gastrointestinal and Liver Disease; 2010.
13.Jones MR, Hall OM, Kaye AM, Kaye AD. Drug-Induced Acute Pancreatitis: A Review. Ochsner
J. 2015; 15:45–51.
14.Eland IA, Sundstrom A, Velo GP, Andersen M, Sturkenboom MC, Lang-man MJ, et al.
Antihypertensive medication and the risk of acute pancreatitis: the European case-control study on
drug-induced acute pancreatitis (EDIP) Scand J Gastroenterol. 2006; 41(12): 1484–1490.
15.Fimognari FL, Corsonello A, Pastorell R, Antonelli-Incalzi R. Metformin-induced pancreatitis: A
possible adverse drug effect during acute renal failure. Diabetes Care. 2006; 29(5): 1183. PMID:
16644670
16.Can B, Sali M, Batman A, Yilmaz H, Korkmaz U, Celebi A, et al. Valsartan-induced acute
pancreatitis. Intern Med. 2014; 53:703– 705.
17.Birck B, Keim V, Fiedler F, Van Der Woude FJ, Rohmeiss P. Pancreatitis after losartan. Lancet.
1998;351:1178.
18.Bazelel S, Nahlab-Guri K, Asher I, Werner B, Sthoeger ZM. Angiotensin-converting enzyme
inhibitor-induced angioedema. Am J Med. 2015; 128(2):120-5.
19.Greisbacher T, Lembeck F. Effects of the bradykinin antagonist, HOE 140, in experimental acute
pancreatitis. Br J Pharmaco. 1992; 107:356–360.

6

Petkovska L. Acute pancreatic as adverse reaction to perindropil therapy
20.Molinaro G, Cugno M, Perez M, Lepage Y, Gervais N, Agostoni A, et al. Angiotensin-converting
enzyme inhibitor-associated angioedema is characterized by a slower degradation of des-arginine (9)bradykinin. J Pharmacol Exp Ther. 2002; 303(1):232-7.
21.Tsang SW, Cheng CH, Leung PS. The role of the pancreatic renin-angiotensin system in acinar
digestive enzyme secretion and in acute pancreatitis. Regul Pept. 2004;119:213-219.
22.Oruc N, Ozutemiz O, Nart D, Yuce G, Celik HA, IlterR T. Inhibition of renin-angiotensin system
in experimental acute pancreatitis in rats: A new therapeutic target? Exp Toxicol Pathol. 2010; 62:353360.

7

