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Introduction
Acute promyelocytic leukemia (APL) 
constitutes about 15% of all acute myeloid 
leukemia (AML) patients[1] and its treatments 
differ from other AML. With the introduction 
of all‑trans‑retinoic acid (ATRA) and arsenic 
trioxide (ATO), APL can now be treated 
even without any chemotherapy. Careful 
monitoring and successful treatment of 
these complications may result in complete 
remission in about 85% of patients.[2] 
Reported adverse effects of ATRA vary from 
dry skin to retinoic acid syndrome.[3] Acute 
pancreatitis (AP) is a rare adverse event 
which is primarily reported to be secondary to 
hypertriglyceridemia. Here, we are presenting 
an interesting case of APL‑developed AP as a 
manifestation of differentiation syndrome.

Case Report
An 18‑year‑old female patient presented 
to us with bleeding from gum and 
multiple purpuric spot all over the body 
for 7 days, along with mild low‑grade 
fever. At presentation, she was pale, with 
multiple purpura over the body, presence 
of wet purpura in buccal mucosa, no 
icterus, and mild hepatosplenomegaly, 
without any lymphadenopathy. Her initial 
blood report revealed total lymphocyte 
count of 7.2 × 109/L with the presence of 
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abnormal promyelocytes. Bone marrow 
immunophenotyping and cytogenetics study 
was suggestive of APL, and polymerase 
chain reaction for PML‑RARA was 
positive. Hence, diagnosis of APL, Sanz 
intermediate risk, was made. The patient 
was started on ATRA (45 mg/m2) and ATO 
(0.15 mg/Kg) according to the institutional 
protocol and was monitored for disseminated 
intravascular coagulation (DIC) as well as 
for differentiation syndrome. The initial 
DIC parameters improved within 5 days of 
starting ATRA; the patient started improving 
with cessation of bleeding manifestation 
and subsidence of fever. On day 12 of 
ATRA therapy, the patient complained of 
respiratory distress with vague abdominal 
pain. On examination, there was no icterus, 
mild abdominal tenderness in epigastrium 
not radiating to anywhere, bowel sound 
was sluggish, and there was no rigidity or 
rebound tenderness. Chest was clear on 
auscultation. Within next 2 days, the pain 
increased, along with radiation to back, 
with abdominal guarding and absent bowel 
sound. There was diminished breath sound 
in bilateral lower zone of the chest with 
crepitation in basal region. She did not have 
any fever, bleeding, or jaundice, but regular 
weight monitoring revealed weight gain of 
about 6 kg in the past 3 days.

The complete hemogram revealed an 
increase in total lymphocyte count of 
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26.5 × 109/L to 62.5 × 109/L from day 12 to day 15 of 
ATRA therapy. Furthermore, the biochemical parameters 
revealed an increase in serum lipase, amylase level 
(peak value 1229 IU/dl and 940 IU/dl, respectively), 
and mild increase in liver enzymes (serum glutamyl 
pyruvate transaminase and serum glutamic oxaloacetic 
transaminase are 346 and 380 IU/dl, respectively). The lipid 
profile, electrolytes, and calcium level were within normal 
range (calcium: 9.2 mg/dl, triglyceride: 194 mg/dl) [Figure 1]. 
The prothrombin time, activated partial thromboplastin time, 
fibrinogen, and D‑dimer were normal. The biochemical 
parameters were suggestive of AP, and contrast‑enhanced 
computed tomography (CECT) abdomen revealed bulky 
edematous pancreatitis without any area of necrosis and 
bilateral pleural effusion [Figures 2 and 3].

She was started on empirical broad‑spectrum antibiotics 
after sending blood culture and on dexamethasone 10 mg 
twice daily. The ATRA and arsenic were kept withheld 
until symptom subsides, and she improved in next 8 days. 
The ATRA was started on a lower dose (25 mg/m2) and she 
achieved complete remission on day 70 of ATRA therapy.

Discussion
AP in APL is a rare complication. Very few case reports are 
available which depicts the development of AP in APL. The 
exact etiopathogenesis of AP sometimes remains unknown. 
The two most common causes of AP in general population, 
namely, alcohol and common bile duct obstruction by 
gallstone are not applicable here.

Drug‑induced AP accounts 1.5%–2% of all AP.[4] Both 
ATRA and ATO can rarely cause AP. The common 
mechanism of AP with ATRA is due to the development 
of hypertriglyceridemia. ATRA‑related AP has been 
previously reported by different authors.[5,6] In all these 
cases, patients had hypertriglyceridemia. However, few 
case reports also described development of AP without 
hypertriglyceridemia.[7] In our patient, the development of 
AP was not associated with hypertriglyceridemia.

The development of AP as a presentation of acute arsenic 
toxicity is far less common and reported only in four 
case reports previously.[8‑11] In all of them, higher dose of 
ATO or oral administration of ATO is used, and they were 
associated with manifestation of acute arsenic toxicity such 
as diarrhea, abdominal pain, and jaundice. Monitoring of 
urinary arsenic excretion can help. Values >50–100 µg/24 h 
suggests arsenic intoxication.[8] A fatal dose range lies 
between 100 and 300 mg although smaller doses may also 
be life‑threatening.[12] Our patient received arsenic at a dose 
0.15 mg/kg daily for about 14 days before AP.

The possible causes of AP in APL are delineated in Table 1. 
Hypercalcemia was ruled out in our patient by biochemical 
tests. Probability of the development of microvascular 
thrombosis in pancreatic bed due to DIC was also unlikely 
because the patient already had resolution of all bleeding 

manifestation and DIC markers were normal. Furthermore, 
DIC after 2 weeks of ATRA therapy is very unlikely in 
APL patients.

The patient had initial symptoms of respiratory distress 
before overt AP. Furthermore, the patient had significant 

Figure	 1:	Change	 in	 total	 leukocyte	count,	 lipase	and	 triglyceride	 level	
during the development of acute pancreatitis

Figure	2:	Straight	X‑ray	abdomen	in	erect	posture	showing	colon	cutoff	sign

Figure	 3:	Contrast‑enhanced	computed	 tomography	abdomen	showing	
bulky	edematous	pancreatitis
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weight gain during the development of AP. The total 
lymphocyte count was also raised during the period. 
The patient also developed bilateral pleural effusion 
concomitantly. The CECT showed edematous bulky 
pancreatitis without any necrosis. The patient’s symptoms 
subsided with stoppage of therapy and dexamethasone. 
All these lead to a diagnosis of differentiation syndrome 
which manifested in the form of AP. The differentiation 
syndrome occurs due to release of cytokines from granules 
of abnormal promyelocytes while they differentiate which 
lead to endothelial leakage. This leads to widespread 
edema, including pulmonary edema and weight gain. The 
pancreatic edema may cause occlusion of pancreatic duct 
leading to the development of AP. The manifestation of 
differentiation syndrome in the form of AP is not mentioned 
in literature before. To the best of our knowledge, this is 
first case report, where APL patient developed AP as a 
manifestation of differentiation syndrome due to ATRA and 
ATO therapy.

Conclusion
AP is a rare complication of APL during chemotherapy. 
Multiple etiological factors can cause AP in these patients, 
of which drug‑induced AP is the most common cause. AP 

as a form of differentiation syndrome is rare and can occur 
due to edematous pancreatic duct leading to obstruction. 
Careful monitoring and exclusion of all other causes 
needed for the management of such lethal complication.
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Table 1: Causes of pancreatitis in acute promyelocytic 
leukemia
Etiology

Drug induced
ATRA
ATO
Cytarabine

Electrolyte imbalance
Hypercalcemia

Metabolic
Hypertriglyceridemia

Sepsis
DIC

Pancreatic hemorrhage
Thrombosis in pancreatic bed

Differentiation syndrome
Pancreatic edema

ATRA – All‑trans‑retinoic acid; ATO – Arsenic trioxide; 
DIC – Disseminated intravascular coagulation


