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Abstract

Statin induced pancreatitis has historically been consid-
ered a diagnosis of exclusion, with literature references
typically in the form of case reports and observational
studies. Recently, larger studies have challenged the
correlations made by earlier case reports, and instead
demonstrate a mild protective effect in statin users. We
present a case report of likely statin induced pancreati-
tis in a 58-year-old male (which we have attributed to
drug-drug interaction with resulting inhibition of hepatic
cytochrome P450 enzymes) and have reviewed the ap-
parent dichotomy in the available literature.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Statins may reduce the risk of developing an
acute episode of pancreatitis through anti-inflammatory
perturbation of the systemic inflammatory response
pathway. However, it appears that these drugs may
also carry a concomitant long-term risk of pancreatitis
through a buildup of toxic metabolite/s.
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INTRODUCTION

Drug-induced pancreatitis has historically been consid-
ered a relatively uncommon cause of acute pancreatitis,
accounting for 1.4%-2% of all cases'”. However, recent
studies indicate that the diagnosis of drug-induced pan-
creatitis may be underestimated™. Among the many
drugs that have been associated with pancreatitis, lipid-
lowering agents-in particular, statins-have been increas-
ingly reported as a cause of acute pancreatitis”. More
recently, a large population based case control study and
meta-analysis have called into question the prevailing
consensus regarding the role of statins in the develop-
ment of acute pancreatitis. This apparent dichotomy in
the literature warrants that we re-examine what is known
about the role of statins in acute pancreatitis. We present
a case of a 58-year-old male incidentally found to have
acute pancreatitis in the setting of background statin
therapy.

CASE REPORT

A 58-year-old Caucasian male with a past medical his-
tory of traumatic brain injury at the age of five with a
history of complex partial seizures and renal cell cancer
status post right partial nephrectomy presented with
syncope. His initial complete blood count (CBC) and
electrolyte panel were normal. Head computer tomog-
raphy (CT) was negative for any intracranial processes.
The patient was subsequently managed for vaso-vagal
syncope secondary to severe coughing spells. On the day
of planned discharge the patient complained of vague
pain in his right upper quadrant and epigastrium that had
been progressively worsening for the past month. Physi-
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Figure 1 Cross-sectional view of computer tomography abdomen with
contrast showing pancreatitis of the body and tail.

cal exam revealed a negative Murphy’s sign and labs and
imaging were ordered. The ultrasound was negative for
gallstone disease, pericholecystic fluid and pericholecys-
tic thickening. Liver function tests (LFTSs), white blood
cell count, serum creatinine and calcium levels were also
within normal limits. Interestingly, lipase and amylase
levels were noted to be elevated at 702 units/L (normal
values 28-350 units/L) and 417 units/L (normal values
27-117 units/L), respectively. Triglyceride levels were
found to be 317 mg/dL, which would unlikely account
for an episode of acute pancreatitis (hypertriglyceridemia
is typically considered a risk for pancreatitis when levels
are > 1000 mg/dI1)"". In addition, the patient denied any
history of alcohol use. He did not have any travel outside
of the United States. CT of the abdomen was performed
and found to be consistent with an acute episode of pan-
creatitis without evidence of structural anomaly (Figure
1). After extensive review of his history and the relevant
literature, we found that the patient was on three medi-
cations [valproic acid (class 1A), omeprazole (class 1B)
and simvastatin (class 1A)] that could potentially cause
pancreatitism. In this patient’s case, venlafaxine (a potent
inhibitor of neuronal serotonin and norepinephrine
reuptake and weak inhibitor of dopamine reuptake) was
started six weeks prior and is extensively metabolized by
the same hepatic enzyme (CYP3A4) as simvastatin-which
he had been taking for more than 10 years. Omeprazole
is extensively metabolized by CYP2C19 with only minor
contributions from CYP3A4 while valproic acid is not
metabolized by CYP3A4. We accordingly held his simv-
astatin with subsequent decline in lipase levels and resolu-
tion of symptoms in the next 24-48 h.

Notably, the standardized Naranjo Adverse Drug Re-
action Probability Scale was used to assess the strength
of the suspected link between acute pancreatitis and
the above-mentioned drugs (venlafaxine, simvastatin,
omeprazole and valproic acid) in this patient. In each
case, we deduced the probability to be possible for an ad-

verse drug reaction causing acute pancreatitism.

DISCUSSION

Although the mechanism of action of statin induced pan-
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creatitis remains ill defined in the literature, an immune-
mediated inflammatory response, direct cellular toxicity
and metabolic effect have all been postulated as possible
culprits[s]. Three case reports have identified drug-drug in-
teraction as the most likely precipitant. Wong ez al” docu-
mented a case of multiple organ toxicity, including acute
pancreatitis, which was due to the interaction between
lovastatin and erythromycin. Likewise, Abdul-Gaffar and
El-Sombaty reported a case of acute pancreatitis with
rhabdomyolysis due to the interaction between lovastatin
and gemfibrozil'”. Acute pancreatitis was also reported
in the context of interaction between simvastatin and fe-
nofibrate . Interestingly, with regards to combined simv-
astatin and fenofibrate therapy, Stefanutti ez al™ reported
no serious adverse effects in 45 patients using this double-
drug regimen over a 12 mo period. The above data and
previously reported cases of statin-induced pancreatitis
during the last 2 decades ate reported in Table 1.

These cases are predicated on the inhibitory effect
of these drugs on the oxidative metabolism of statins »iz
the hepatic cytochrome P450 enzymes, in particular CY-
P3A4™. This is the mechanism that we have postulated
in the case above. Venlafaxine is metabolized predomi-
nantly by CYP3A4 and was likely the reason that Simvas-
tatin, which was being used for years, had precipitated an
episode of acute pancreatitis. Interestingly, fibrates have
also been found to inhibit the glucuronidation and non-
CYP3A-mediated oxidation of statins"*. Tt is important
to note that in the case presented above, other more
common causes of acute pancreatitis such as alcohol,
mechanical ampullary obstruction #a gallstones, hypercal-
cemia, hypertriglyceridemia, post-endoscopic retrograde
cholangiopancreatography (ERCP) and trauma were
initially ruled by history, laboratory tests and gallbladder
ultrasound. CT of the abdomen also excluded congenital
pancreatic anomaly-which is rather unlikely to have pri-
mary occurrence in the 6" decade of life. Initial workup
for other less common causes such as autoimmune (IgG4
related) pancreatitis, vasculitis from systemic lupus ery-
thematosis and polyarteritis nodosa was negative.

As an aside, it is noted that the patient above had
right partial nephrectomy secondary to a history of renal
cell carcinoma. While this has been shown to alter the
pharmacokinetics (e.g., decrease in renal metabolism/ex-
cretion of drugs) in patients with resultant chronic kidney
disease, the above patient did not have evidence of renal
impairment and thus this condition was not expected to
significantly impact renal drug metabolism'>',

Singh and Loke have postulated that there exists dif-
ferences in the safety profiles of the various statins that
may correlate with the degree to which they inhibit cyto-
chrome P450 CYPA4 as well as the degree of their lipo-
philicitym. A subsequent meta-analysis demonstrating a
lower incidence of adverse drug reactions with pravas-
tatin (which is the only statin not metabolized by CY-
P3A4) versus with atorvastatin (which inhibits CYP3A4)
gives credence to this idea™. Miltiadous e# a/'” have also
documented a case in which acute pancreatitis may have
been caused by the interaction between atorvastatin and
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Table 1 Previously reported cases of statin-induced pancreatitis
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Ref. Patient (age, yr/gender) Associated drug/s Drug rechallenge Outcome
Abdul-Ghaffar et al™ 55/Female Lovastatin and gemfibrozil No Complete recovery
Wong et al®” 73/Male Lovastatin and erythromycin Yes: no recurrence Complete recovery
Belaiche et al™ 63/Male Atorvastatin No Complete recovery
Tysk et al™ 36/Male Fluvastatin Yes: Recurrence Complete recovery
McDonald et al™ 70/Male Simvastatin and Fenofibrate No Fatal
Miltiadous et al™ 60/Male Salicylate and Atorvastatin No Not available
Anagnostopoulos et al™” 56/Male Pravastatin Yes: Recurrence Complete recovery
Singh et al®™ 77 /Female Atorvastatin and Rosuvastatin  Yes; Recurrence with Rosuvastatin ~ Complete recovery
Antonopoulos et al'*! 58/Male Salicylate and Simvastatin No Complete recovery
Tsigreliset al™ 50/Female Pravastatin No Complete recovery
Chintanaboinaet al”"! 67/Female Rosuvastatin Yes: Recurrence Complete Recovery
Current report 58/Male Simvastatin and Venlafaxine No Complete Recovery

salicylates, however no possible mechanism of action has
been put forward.

Understandably, reintroduction of the likely offend-
ing drug following the resolution of symptoms has been
largely unfeasible due to the risk of recurrence. As such,
their remains a dearth of concrete experimental evidence
regarding the precise mechanism of action for the re-
ported cases of statin-induced pancreatitis. Interestingly,
the majority of documented instances in which statins
have been reintroduced, demonstrate reproducibility of
acute pancreatitis and/or symptoms consistent with this
diagnosis[s’w’w’m. However, these findings have not been
universal as Belaiche and colleagues have documented a
patient who tolerated pravastatin prior to and following an
episode of atorvastatin-induced pancreatitism. Further-
more, the latency period from initiation of treatment with
a statin to onset of pancreatitis also varies between dif-
ferent statins, ranging from one day to several months'”
Thus, there is lack of consensus in the literature regarding
whether statins exert a class effect or carry distinct and
individual risk proﬁlesm’zz’zﬂ. Observations from Singh ez
al'" however suggest that statin induced pancreatitis rarely
occurs eatly and most commonly occurs months to years
after statins have been started. As one would expect, this
predilection for later onset favors the buildup of toxic
metabolite as an etiologic factor. A more recent cross-sec-
tional study also found that statin use was more frequent
among patients with idiopathic acute pancreatitis than in
patients with other known etiologies of acute pancreatitis
(e.g., alcohol and gallstone-induced). The inherent positive
correlation does not however prove causality as it is noted
that statin users were more likely to suffer from diabetes,
obesity and dyslipidemia-which are all risk factors for
acute pancreatitism].

A systematic review of observational studies and
case reports yielded interesting results as statin-induced
pancreatitis was found to have no correlation with the
cumulative ingested dose of statins'. Analysis of the
data revealed that the development of statin-induced
pancreatitis was independent of duration of therapy even
though it occurred more commonly months to years after
treatment with statins. Although statins are generally used
more frequently in older individuals, age of the patient
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was not found to be a major susceptibility factor!. Tt
also appears that the majority of cases of statin-induced
pancreatitis usually follow a relatively mild course with
only a few severe or fatal cases reported”. This mirrors
the natural history of other documented cases of drug-
induced pancreatitis'".

However, as noted above, lack of consensus regarding
the precise causal link between statin use and the devel-
opment of acute pancreatitis still exists. With regards to
pathophysiology, acute pancreatitis involves local pancre-
atic inflammation as well as activation of the systemic in-
flammatory response system (SIRS)™. The latter system
is characterized by the activation of multiple cellular pro-
cesses and humoral cascades which supports the notion
that acute pancreatitis results from an imbalance of pro-
inflammatory and anti-inflammatory cytokines””. Thus,
any targeted- intervention should, in theory, be capable
of attenuating several arms of the inflammatory cascade.
Statins have a diverse range of potent anti-inflammatory
properties which are believed to modify the pathogenesis
of acute pancreatitis. To this end, Almog e# al”™ have pro-
posed the following possible effects of statins as it relates
to the inflammatory cascade: (1) statins could disrupt li-
gand receptor interaction step thereby hindering the SIRS
cascade; (2) statins could blunt the acute-phase response
and its immediate consequences; (3) statins could exert a
protective effect on the elegant sequence of endothelial
activation, dysfunction; and (4) apoptosis statins may also
help create a favorable balance between constitutive nitric
oxide synthase and inducible nitric oxide synthase so that
maintenance of hemodynamic stability is favored™ .

In addition to the above theoretical benefits, Choi ez
al™ have demonstrated an increase in Heat Shock Pro-
tein (HSP) 60 (HSPs are responsible for maintaining cel-
lular homeostasis and help cells survive stress conditions
by repairing damaged proteins)and decrease in the release
of inflammatory mediators (e.g., IL-1beta, TNF-alpha and
IL-6) when statins were used in rats with cholecystokinin-
octapeptide (CCK)-induced pancreatitis. Subsequent
animal studies have also demonstrated benefit of statin
therapy in acute »ia reduction of IL-10 levels and myelo-
peroxidase activity™. Thus, these studies may indicate an
anti-inflammatory role-zia the modulation of various pro
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and anti-inflammatory cytokines-for statins in acute pan-
creatitis, however no long term protective benefit have
been yet demonstrated.

In a population based case-control study involving three
Danish counties, Thisted ¢z o/ found no strong causative
effect of statins on the risk of developing acute pancre-
atitis. Instead, they found that former statin usets (those
patients who used statins greater than ninety days ptior to
hospital admission for acute pancreatitis) wete at increased
risk of acute pancreatitis. Furthermore, no increased risk
among new users (those patients who filled their first statin
prescription 0-90 d prior to hospital admission for acute
pancreatitis) was shown, arguing against a direct short-term
toxic effect of statins. These authors also cite a possible
mild protective effect of statins as their results indicated
an inverse relationship between the number of filled statin
prescriptions and the risk of acute pancreatitis[34]. This find-
ing does not lend support to the theory of a long-term ac-
cumulation of a toxic metabolite and may be mediated by
the cholesterol and-to a lesser extent-triglyceride lowering
effects of statins (it is noted that statins are not the first line
therapy for hypertriglyceridemia) B3,

More recently, a meta-analysis conducted by Preiss
et al™ demonstrated that statin use was associated with
a reduced risk of pancreatitis in patients with normal or
mildly elevated triglyceride levels. This study also sug-
gests a possible protective effect of statins, citing both
the reduction of bile cholesterol levels and reduced risk
of gallstone formation in statin users as corroborating
evidence”™™. However, this meta-analysis is likely to be
effected by multiple issues such as the failure of the trials
to include pancreatitis as a primary end point, the lack of
standardization when recording episodes of pancreatitis,
the inability to examine specific causes of pancreati-
tis such as gallstones, and lack of access to individual-
participant data. In addition, because exclusion criteria in
the trials tended to exclude patients with marked hyper-
triglyceridemia, the findings may not be generalizable to
that specific group of patientsm.

In light of the evolving evidence regarding statin
induced pancreatitis, we believe that statins may reduce
the risk of developing an acute episode of pancreatitis
through anti-inflammatory perturbation of the systemic
inflammatory response pathway. However, it appears that
these drugs may also carry a concomitant long-term risk
through a buildup of toxic metabolite/s. That being said,
the overall mortality benefit of statin use (e.g., especially
in patients with recent acute coronary syndrome and es-
tablished coronary artery disease) clearly outweighs the
risk of developing acute pancreatitis based on current
P4 Further prospective double blinded trials
with statin challenge and re-challenge are necessary to
clarify the precise relationship between statin use and the
development of acute pancreatitis.

COMMENTS

Case characteristics
A 58 years old male with presenting with sudden onset abdominal pain.

evidence
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Clinical diagnosis

Characteristic epigastric abdominal pain and tenderness radiating to the back.
Differential diagnosis

Includes acute cholecystitis, gastroesophageal reflux disease, peptic ulcer dis-
ease and abdominal aortic dissection.

Laboratory diagnosis

Lipase and amylase levels were elevated at 702 units/L (normal values 28-350
units/L) and 417 units/L (normal values 27-117 units/L), respectively.
Imaging diagnosis

Computer tomography of the abdomen with contrast demonstrated inflammation
of the body and tail of the pancreatitis highly suggestive of acute pancreatitis.
Treatment

The offending agent, which in this case was simvastatin, was discontinued in
addition to bowel rest and pain control.

Related reports

Please refer to Table 1 for previously reported cases of statin-induced pancre-
atitis during the last 2 decades.

Experiences and lessons

Careful examination of drug profile and drug-drug interactions is necessary
when other more common causes (e.g., gallstone disease, alcohol, etc.) of pan-
creatitis have been excluded.

Peer review

The authors report a case of pancreatitis during treatment with statin, quickly
improved after stopping statin intake, and review literature concerning this
topic. The manuscript is of sufficient interest, considering the limited knowledge
currently available on the possible correlation between use of statins and pan-
creatitis.
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