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Case Report
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Abstract

Introduction: Pancreatitis is an inflammatory disease of the pancreas. Drug-induced pancreatitis is an important cause of pancre-
atitis. There are two pathological types of acute pancreatitis, including pancreatic edema with a mild course and pancreatic necrosis
with a poor prognosis. Some agents can induce pancreatitis, but so far, posaconazole-induced pancreatitis in children has been not
reported. Here, we describe the case of a child with acute pancreatitis who received posaconazole.
Case Presentation: A 10-year-old girl with a three-year history of chronic granulomatous disease (CGD) was admitted to hospital
due to epigastric pain, nausea, vomiting, loss of appetite, and fever for the last four days. The pain was persistent and prominent in
the periumbilical area. The patient was on lifelong antifungal prophylaxis for her illness. On abdominal sonography, the head of the
pancreas was inflated, which can indicate pancreatitis. All the medications were discontinued at the time of admission, and along
with sufficient hydration, acetaminophen was administered for the patient’s pain. One, three, and twelve months after discharge,
the patient was visited for follow-up with no signs of stomach discomfort, and the lab data was within the normal limits. CGD is a
rare disease in which the phagocytes fail to produce hydrogen peroxide. Such patients are prone to bacterial and fungal infections.
Conclusions: In conclusion, this is the second case of posaconazole-induced pancreatitis and the first case in children; thus, we rec-
ommend that physicians should be aware of the signs of pancreatitis in high-risk individuals like immunocompromised pediatric
population.
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1. Introduction

Pancreatitis is one of the inflammatory diseases of the
pancreas. Acute pancreatitis occurs suddenly, and it lasts
for less than six months. Recurrent acute pancreatitis is
defined as more than one episode of acute pancreatitis,
and chronic pancreatitis lasts more than six months (1,
2). In acute pancreatitis, the autolysis of this organ oc-
curs. Inflammatory damages in the pancreas tissue and
its surroundings occur after an enzymatic cascade initi-
ated by the conversion of trypsinogen to trypsin. There
are two different pathological types of acute pancreatitis,
namely pancreatic edema, with a mild course, and pancre-
atic necrosis, with a poor prognosis, but rare in children
(3).

Based on the International Study Group of Pediatric
Pancreatitis: In search of a CuRE (INSPPIRE) guidelines,

acute pancreatitis is diagnosed when two of the following
three criteria are present: (1) clinical symptoms such as ab-
dominal pain, nausea, vomiting and back pain; (2) high lev-
els of serum amylase and/or lipase; and (3) imaging find-
ings (4). The most prevalent etiologies of pancreatitis in
children include biliary diseases, drug-induced pancreati-
tis, recurrent hereditary pancreatitis, and trauma. Also, up
to 30% of pancreatitis cases have no definite etiology (5).
The early diagnosis of pancreatitis can lead to a better clin-
ical outcome and prevent related complications.

Among the etiologies, drug-induced etiology is re-
sponsible for 13% to 30% of pancreatitis cases in children
(6). Possible mechanisms for drug-induced pancreatitis
include cytotoxic effects, pancreatic duct constriction, ac-
cumulation of toxic metabolites, and hypersensitivity re-
actions. Medications can also induce pancreatitis due to
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their adverse effects, for example, hypertriglyceridemia
and chronic hypercalcemia. Localized angioedema in
the pancreas and arteriolar thrombosis are among other
probable mechanisms. Angiotensin-converting enzyme
inhibitors, statins, oral contraceptives, diuretics, highly
active antiretroviral therapy, valproic acid, and hypo-
glycemic agents are among the most suspicious agents
which can induce pancreatitis. So far, there has not any
report of posaconazole-induced acute pancreatitis in chil-
dren. Hence, in this report, we present a case of acute pan-
creatitis due to posaconazole consumption in a 10-year-old
child.

2. Case Presentation

A 10-year-old girl (weight: 19 kg; height: 122 cm), who
was a known case of chronic granulomatous disease (CGD)
from three years ago, was admitted to Mofid Children’s
Hospital, affiliated to Shahid Beheshti University of Medi-
cal Sciences, Tehran, Iran. She was suffering from epigas-
tric pain, nausea, vomiting, loss of appetite, and fever for
the past four days. On admission, she was conscious and
fully oriented to time, place, and person. Also, she was ill,
but not intoxicated.

The epigastric pain was persistent and prominent in
the periumbilical region. The pain often intensified after
meals and alleviated in the supine position. Defecation
habits were regular, and no respiratory or urinary symp-
toms were observed. She had a history of pulmonary tu-
berculosis followed by prolonged pulmonary aspergillo-
sis. Abdominal examination showed generalized tender-
ness without localized symptoms. The patient had a his-
tory of splenomegaly due to her CGD. The vital signs were
as follows: blood pressure: 90/70 mmHg, heart rate: 58
beats per minute, respiration rate: 25 per minute, and tem-
perature: 38°C.

Her previous admission was one month earlier with a
diagnosis of pulmonary aspergillosis. She was taking the
following medications for the past three years. Gamma
Interferon at a dose of 35 µg every other day, trimetho-
prim/sulfamethoxazole (TMP/SMX) at a dose of 400/80 mg
daily, pantoprazole at dose of 20 mg daily, and ferrous sul-
fate and acid folic once a day.

On the last admission, posaconazole syrup at a dose of
5 cc every 8 hours was added to her drugs due to unavail-
able medications in the Iranian pharmaceutical market.
We could not use other azoles because the syrup dosage
forms of them were unavailable in the Iranian pharmaceu-
tical market. It is notable that antifungals must be initi-
ated sooner in such cases, but the patient and her family
had a poor adherence to following medical problems.

Lab data on admission are shown in Table 1. Blood
and urine culture were negative. The drug-drug inter-
actions were reviewed, and the only interaction was be-
tween pantoprazole and posaconazole, which may reduce
the posaconazole plasma levels. On abdominal sonogra-
phy, the liver was the upper limit normal size with a ho-
mogenous pattern (118 mm). The head of the pancreas was
inflated, which can indicate pancreatitis. Splenomegaly
was detected (125 mm), and CBD (common bile duct) was
mildly prominent, which was due to her CGD disease.
A spiral CT scan without injection was performed, and
splenomegaly with moderate free fluid in the abdominal
cavity with an enlarged pancreas head was detected (Fig-
ure 1).

Table 1. The Laboratory Data of the Patient on Admission and at Discharge

Parameter Admission Discharge

White blood cells 6800/mm3 3700/mm3

Hemoglobin 11.6 gr/dL 10.6 gr/dL

Aspartate transaminase 25 u/L 50 u/L

Alanine transaminase 10 u/L 30 u/L

Erythrocyte sedimentation rate 34 mm/h 50 mm/h

Amylase 1170 u/L 130 u/L

Calcium 10.1 mg/dL 9.8 mg/dL

Phosphorous 4.3 mg/dL 3.8 mg/dL

Creatinine 0.6 mg/dL 0.9 mg/dL

Alkaline phosphatase 570 u/L 352 u/L

Blood urea nitrogen 14 mg/dL 19 mg/dL

Blood glucose level 93 mg/dL 88 mg/dL

Figure 1. Splenomegaly with moderate free fluid in the abdominal cavity with en-
larged pancreas head
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Surgical consultation for pancreatitis was ordered,
and no surgical intervention was recommended. With
the above interpretations, the diagnosis of posaconazole-
induced acute pancreatitis was confirmed. The Naranjo
Adverse Drug Reactions Probability Scale (NADRPS) was
used for the evaluation of the causality of this event, and it
was found this event is probable due to posaconazole ad-
ministration (supplementary file Appendix 1) (7). Conse-
quently, all the medications were discontinued on admis-
sion, and itraconazole at a dose of 100 mg twice daily and
acetaminophen at a dose of 240 mg every 6 hours was ad-
ministered. After two weeks, the patient recovered, and
the lab data changed to normal values. Finally, the patient
was discharged with the previous medications except for
posaconazole, which was substituted with itraconazole.
One, three, and twelve months after discharge, the patient
was visited for follow-up with no signs of stomach discom-
fort, and the lab data are presented in Table 1. The patient
also successfully recovered after transplantation.

3. Discussion

Gallstone disease and chronic alcohol consumption
are the two most common causes of pancreatitis. Drug-
induced acute pancreatitis (DIAP) is a rare condition with
an estimated incidence of 0.1% to 5%. Children are at higher
risk for DIAP (1). In literature reviews, DIAP has been re-
ported due to various antifungals (azoles) such as itracona-
zole (8), voriconazole (9), and fluconazole (10).

To the best of our knowledge, we reported the second
case of posaconazole-induced pancreatitis and the first
one in children. Although pancreatitis has been reported
with TMP/SMX in various articles (11), the signs and symp-
toms of pancreatitis were not reported after re-challenge
of this drug for this patient. The mechanism of DIAP is
not fully understood, but it seems to be related to con-
striction of the pancreatic duct, metabolic and cytotoxic
effects, toxic metabolite accumulation, and intermediary
and hypersensitivity reactions (12). Also, it can be induced
by adverse drug effects such as hypertriglyceridemia and
chronic hypercalcemia (13).

The use of posaconazole in children under 12 years of
age is not FDA approved, but unlabeled use of drugs in chil-
dren is common because of a lack of data in this popula-
tion. The majority of data regarding the safety of drugs
in children is based on reports. The higher rate of drug-
induced pancreatitis in children could be related to the
fact that other pathologies such as alcohol abuse, hyper-
triglyceridemia, and gallstone are not common in this pop-
ulation. Two reasons could help understand the mecha-
nism behind the posaconazole-induced pancreatitis. The
first is that the use of another azole (itraconazole) did not

cause another episode of pancreatitis; thus, it is less likely
that the immune system is involved in this reaction. The
second reason is that posaconazole is often used at specific
doses in children (200 mg every 8 hours), which can lead
to toxicity in smaller children. Hence, this case emphasizes
the rare side effect of posaconazole that should be consid-
ered in the same population.

Any underlying causes altering the azole metabolism,
such as renal or liver failure and drug-drug interactions,
may lead to such adverse drug reactions. Clinicians should
be aware of diagnosing such cases promptly, and it is neces-
sary to modify their medications to avoid the progression
of pancreatitis. Also, it is recommended to evaluate the
posaconazole metabolism through therapeutic drug mon-
itoring (TDM) programs or measuring the CYP2C19 activity.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].

Footnotes

Authors’ Contribution: Study concept and design:
Sedigheh Rafiei Tabatabaei; acquisition of data: Marjan
Tariverdi; drafting of the manuscript: Ladan Ayazkhoo;
critical revision of the manuscript for important intellec-
tual content: Ali Saffaei; study supervision: Bahador Mir-
rahimi.

Conflict of Interests: There are no conflicts of interest.

Funding/Support: There is no funding/support.

Patient Consent: The authors certify that they have ob-
tained all the appropriate patient consent forms. In the
form, the patient has given her consent for her images and
other clinical information to be reported in the journal.
The patient and her parents understand that name and ini-
tials will not be published, and due efforts will be made to
conceal the identity, but anonymity cannot be guaranteed.

References

1. Suzuki M, Sai JK, Shimizu T. Acute pancreatitis in children and adoles-
cents. World Journal of Gastrointestinal Pathophysiology. 2014;5(4):416–
26. doi: 10.4291/wjgp.v5.i4.416. [PubMed: PMC4231506].

2. Alimehr S, Shekari Ebrahim Abad H, Shahverdi A, Hashemi J, Zomoro-
dian K, Moazeni M, et al. Comparison of Difference Between Flucona-
zole and Silver Nanoparticles in Antimicrobial Effect on Fluconazole-
Resistant Candida Albicans Strains. Arch Pediatr Infect Dis. 2015;3(2).
e21481. doi: 10.5812/pedinfect.21481.

Arch Pediatr Infect Dis. 2020; 8(4):e99487. 3

https://apid.kowsarpub.com/cdn/dl/08ab81ca-c418-11ea-8ce6-5f367b3c7990
http://dx.doi.org/10.4291/wjgp.v5.i4.416
http://www.ncbi.nlm.nih.gov/pubmed/PMC4231506
http://dx.doi.org/10.5812/pedinfect.21481


Tariverdi M et al.

3. Grzybowska-Chlebowczyk U, Jasielska M, Flak-Wancerz A, Więcek
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