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Abstract

Azathioprine and 6-mercaptopurine have been widely used 
for maintenance of remission in patients with inflammatory bowel 
disease. The use of thiopurines is associated with multiple adverse 
effects including dose dependent cytopenias or idiosyncratic reac-
tion. We report about a case of azathioprine related pancreatitis 
associated with polyarthralgia and panniculitis. Pancreatitis, 
polyarthritis and panniculitis (PPP) syndrome is an uncommon 
phenomenon which may accompany a number of pancreatic 
diseases including acute or chronic pancreatitis or pancreatic 
malignancy. To the best of our knowledge, this is the first report 
of Azathioprine related PPP syndrome. (Acta gastroenterol. belg., 
2020, 83, 87-89).
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Introduction 

Azathioprine and 6-mercaptopurine have been 
widely used for maintenance of remission in patients 
with inflammatory bowel disease. They belong to the 
purine analog group of drugs which act by inhibiting 
de novo purine synthesis as well as by interfering with 
the incorporation of nucleic acids during extension of 
DNA and RNA molecules. This leads to inhibition of cell 
proliferation and is responsible for both, the therapeutic 
immunomodulatory action as well as the dose dependent 
side effects. Adverse reactions of azathioprine have been 
classified as dose dependent and independent. Dose 
dependent adverse reactions occur due to the inhibition of 
cellular proliferation and can manifest as cytopenia. Dose 
independent adverse effects are due to hypersensitivity 
reactions to azathioprine and its metabolites. There are 
a multitude of manifestations of idiosyncratic reaction 
including fever, hypotension, arthralgias, hepatitis, 
pancreatitis, pericarditis and skin manifestations (1).

PPP syndrome (polyarthralgia, panniculitis pancrea-
titis) has been described in literature in few case series 
and case reports. It has been associated with acute and 
chronic pancreatitis and with pancreatic adenocarcinoma. 
We now report a case of Azathioprine related PPP 
syndrome (2-6).

Case report 

A 16-year-old male, who had history of loose stools 
and abdominal pain for the past one year was evaluated 

in the outpatient’s department. The symptoms had been 
increasing and he had history suggestive of colicky 
abdominal pain. His computed tomographic (CT) entero-
graphy was suggestive of thickening in terminal ileum 
and increased mesenteric vascularity. He had elevated 
fecal calprotectin (866 ug/g) and C-reactive protein 
levels of 35 mg/dL. Subsequently he was taken up for 
colonoscopy which revealed narrowing at ileocecal 
junction and multiple ileal ulcers. The biopsies were 
consistent with Crohn’s disease showing changes of 
chronicity in form of crypt distortion, mucodepletion 
and architectural distortion. The patient was started on 
Budesonide 9 mg daily and at 2 months treatment the 
patient had significant improvement and was started on 
Azathioprine 50 mg daily for maintenance. Five days 
after the initiation of Azathioprine, the patient complained 
of epigastric pain; joint pain involving both knee joints, 
elbow joints and carpometacarpal joints and nodular skin 
lesions over the dorsum of both legs (Figure 1). There 
was mild swelling without tenderness over the joints 
but the skin lesions were tender.  His amylase (488 U/L, 
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Figure 1. — A) Skin lesions consistent with panniculitis B) CT 
Showing bulky pancreas C) Mural thickening and stratification 
in terminal ileum.
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for the present case was 7 which suggests a probable 
causality (Table 1) (7). 

Discussion 

Pancreatitis, polyarthritis, panniculitis (PPP) syn-
drome is, as the name reveals, a constellation of 
symptoms involving multiple systems. It has been 
reported as early as in the 1960s (8). It was found to be 
associated with acute pancreatitis, chronic pancreatitis as 
well as pancreatic carcinoma (2-6). Of all the pancreatic 
malignancies it has been most often associated with 
pancreatic acinar cell carcinoma (2). Two third of the 
patients with PPP syndrome may be have no abdominal 
symptoms initially, which can lead to a delay in 
diagnosis (3) Joint involvement can occur as symmetric 
or asymmetric polyarthritis and usually affects knee, 
ankle, carpometacarpal joints although any joint can be 
involved. Skin lesions are nodular and typically occur 
over the lower extremities. They may or may not be 
tender and can erupt occasionally (1,3-5). There are 
two different hypothesis which explain the pathogenesis 
of this syndrome. One hypothesis is that the release of 
pancreatic enzymes leads to lipolysis and necrosis in 
distant tissue (3,5). Another hypothesis is that synthesis 
of lipase by local adipose tissue leads to lipolysis and 
increased concentration of free fatty acids, which trigger 
further activity (5,6). 

Azathioprine is an immunomodulator which is used 
in maintenance therapy for both ulcerative colitis and 
Crohn’s disease. However, adverse effects are substantial 
and can occur in up to 60 % patients (9,10).  Azathioprine 
related side effects are seen more frequently in patients 
with IBD and other rheumatological diseases as compared 
to post transplant patients (11). In a cohort study by 
Macaluso et al 63.2 % patients discontinued azathioprine 
over a period of 32 months. Switching to 6-MP was done 
in 44 % cases. However, in 80% of those cases too, the 
drug had to be stopped due to adverse effects (9). In 
the retrospective study by Avallone et al, pancreatitis 
occurred in 13 out of 302 cases whereas erythema 
nodosum and arthralgia only occurred in one case (10). 
There have been multiple case reports of erythema 

Normal< 100 U/L) and lipase levels (664 U/L, normal 
<60 U/L) were elevated. There was no history of alcohol 
intake, any other drug intake or recent trauma to the 
abdomen. USG showed no evidence of gall stones and 
the common bile dutc was normal. Contrast enhanced 
CT abdomen was done. It revealed a bulky pancreas with 
loss of lobularity (Figure 2A). The Balthazar was B and 
CT severity index was 1. There were no calcifications 
or other changes of chronic pancreatitis on CT imaging. 
The CT also showed mural stratification and thickening 
of terminal ileal loops (Figure 2B). CRP at presentation 
was 22 mg/dL. There was no evidence of hypercalcemia, 
hypertriglyceridemia or hyperparathyroidism. IgG4 
levels were normal. A diagnosis of azathioprine related 
pancreatitis, panniculitis and polyarthralgia was 
established and the drug was stopped. The molecular 
testing for Thiopurine S-methylytransferase (TPMT) 
(c238G>C, c.460 G>A, c.719 A>G, c.719 A.G) Inosine 
triphosphate pyrophosphatase (ITPA) (c.94C>A) and 
Nudix hydrolase 15 (NUDT15) (c415 C>T) were non-
contributory. 

Subsequently the patient was managed conservatively. 
Budesonide was continued as before. Epigastric pain 
subsided over the next 4-5 days. Joint pain also subsided 
simultaneously while the skin lesions healed over 
the next two weeks. Figure 2 shows the time line and 
course of events. The patient had refused skin biopsy 
and a re-challenge was not done. We also assessed the 
causality using the Naranjo score which uses information 
of previous conclusive reports, conclusive evidence of 
adverse effect, temporal association with drug intake, 
effect of discontinuation and rechallenge, if any. The 
Naranjo score for azathioprine induced pancreatitis 

Figure 2. — Timeline of clinical presentation and course of 
events. 

Table 1. — Naranjo score for the adverse event in the present cas

1, Are there previous conclusive reports on this reaction? Yes [+1]
2. Did adverse event appear after the suspected drug was given? Yes [+2]
3. Did the adverse reaction improve when the drug was discontinued or a specific antagonist was given? Yes [+1]
4. Did the adverse reaction appear when the drug was re-administered ? Do not know or not done [0]
5. Are there alternative causes that could have caused the reaction? No [+2]
6. Did the reaction reappear when a placebo was given? Do not know or not done [0]
7. Was the drug detected in any body fluid in toxic concentrations? Do not know or not done [0]
8. Was the reaction more severe when the dose was increased, or less severe when the dose was decreased? Do not know or not done [0]
9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? Do not know or not done [0]
10. Was the adverse event confirmed by any objective evidence? Yes [+1]

→ Naranjo Score 7
Adverse Drug Reaction PROBABLE
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nodosum in patients on azathioprine and it is considered 
to be an idiosyncratic hypersensitivity reaction (12-14). 
A case of erythema nodosum and pancreatitis in a patient 
on azathioprine has also been reported (13). Symptoms 
recurred on rechallenging with the drug as well as after 
switching to 6-MP. Hence re-challenging is no longer 
recommended (12,15). The etiology of pancreatitis and 
rash in patients on azathioprine has not been elucidated. It 
can occur in up to 30% cases and cannot be predicted by 
polymorphisms in TPMT enzyme. Inosine triphosphate 
pyrophosphatase (ITPase) deficiency results in the benign 
accumulation of the inosine nucleotide ITP. 6-thio ITP 
get accumulated in patients on azathioprine which may 
be toxic. Polymorphisms in ITPA gene had significant 
association with occurrence of flu like symptoms, rash 
and pancreatitis (16). However the testing for common 
polymorphisms for these genes was non-contributory. 

Our case presented with symptoms of pancreatitis, 
erythema nodosum and polyarthralgia within a week of 
initiating azathioprine therapy. Erythema nodosum and 
arthralgias are known extra intestinal manifestations of 
Crohn’s disease. However, these symptoms are unlikely 
to be a part of extra intestinal manifestations of Crohn’s 
disease as the patient was in remission when these 
symptoms occurred and there was a clear temporal 
association with initiation of Azathioprine  and absence 
of bowel symptoms. Abatement of symptoms after 
stopping the drug further re affirmed our diagnosis and 
the elevated amylase and lipase levels confirmed our 
suspicion of a PPP syndrome. To our knowledge, this is 
the first case of PPP syndrome occurring as an adverse 
effect to azathioprine.
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