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Background: Acute promyelocytic leukemia differentiation syndrome (APL DS) is 
a common and severe complication seen in patients with APL treated with all-trans retinoic 
acid (ATRA) and/or arsenic trioxide (ATO). The presenting symptoms of APL DS are 
diverse, and rare symptoms are easy to be misdiagnosed. Therefore, it is very crucial to 
identify DS from uncommon signs to avoid delay in treatment.
Case Presentation: Here, we report a patient of APL who developed severe abdominal 
pain during ATRA and ATO therapy, with increasing leukocyte count. Organic diseases were 
firstly excluded, and empiric treatment for DS was adopted. The abdominal pain was 
gradually relieved and the patient eventually achieved complete remission.
Conclusion: This case history suggests that APL DS may manifest as severe abdominal pain, and 
the early identification of DS and immediate treatment could improve the prognosis of patients.
Keywords: acute promyelocytic leukemia, all-trans-retinoic acid, arsenic trioxide, 
differentiation syndrome, abdominal pain, case report

Introduction
The survival rate of acute promyelocytic leukemia (APL) has been significantly 
improved since all-trans-retinoic acid (ATRA) and arsenic trioxide (ATO) were 
introduced into chemotherapeutic regimens.1 However, some severe treatment- 
related complications, such as intracranial bleeding, differentiation syndrome 
(DS), and other ATRA- and ATO-related toxicities, limit the therapeutic effect.2

DS often occurs in APL patients when they are undergoing induction therapy 
with ATRA and/or ATO.3 Presenting symptoms of APL DS are diverse but are 
frequently characterized by unexplained fever, dyspnea with pulmonary infiltrates 
or pleural or pericardial effusion, weight gain, hypotension and acute renal failure.4 

It is worth noting that many cases of APL DS were reported with rare symptoms, 
which make the diagnosis and treatment challenging. Here, we report the case of 
a young patient with APL who developed DS characterized by severe abdominal 
pain during induction therapy with ATRA and ATO.

Case Presentation
A 17-year-old male student presented with a 3-day history of bleeding from the gums 
prior to admission. At admission, the white blood cell (WBC) count was 12.67×10E9/L, 
hemoglobin (HB) was 137 g/L, and platelet (PLT) count was 6x10E9/L. Bone marrow 
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aspiration showed 86% promyelocytic granulocytes, and leu-
kemia immunotyping was consistent with the diagnosis of 
APL (high risk). Flow cytometry showed that CD13, CD33 
and CD117 were highly expressed, CD56 was weakly 
expressed, and CD34, HLA-DR, CD11b, CD14 and CD64 
were not expressed. Chromosome t (15; 17) (q24; q21) and 
PML/RAR alpha were also confirmed, and he was treated with 
ATRA (20 mg/day) and ATO (10 mg/day). At the same time, 
he received idarubicin (IDA, 5 mg/day) to decrease the WBC 
count. On day 4, the WBC count was 7.13 x10E9/L, and IDA 
was discontinued. On day 12 after ATRA and ATO initiation, 
the patient complained of slight headache without any other 
discomforts. The WBC count was 14.44x10E9/L. Considering 
the risk of DS, ATRA was discontinued, and cytarabine (Ara- 
C, 50 mg/day) was administered. On day 14, he developed 
severe and persistent total abdominal pain, which was unbear-
able, with no fever or dyspnea. Physical examination revealed 
abdominal tension and tenderness. The WBC count was 
19.66x10E9/L, HB was 98 g/L, PLT count was 50x10E9/L, 
fibrinogen was 1.91 g/L, ALT was 162 U/L, AST was 73 U/L, 
total bile acid was 15.1 μmol/L, and D-dimer was 2500.00 μg/ 
L (normal range: 0–700 μg/L). Prothrombin time bilirubin and 
potassium were normal. Tramadol and anisodamine could 
only temporarily relieve the pain. Enhanced abdominal CT 
suggested that there was more gas and contents in part of the 
intestines and little effusion in the pelvic cavity, showing no 
evidence of intestinal perforation, urinary calculi or arteriove-
nous thrombosis (Figure 1). As APL DS was suspected, ATO 
was discontinued, and methylprednisolone (40 mg q12h for 3 
days) was administered. IDA (5 mg/day) was also adopted for 
2 days. At the same time, the patient was given supportive 

treatment, including fasting, gastrointestinal decompression 
and stomach protection. The symptoms of abdominal pain 
gradually relieved over days. The count of WBC reached 
a maximum of 41.45x10E9/L, IDA (5 mg/day for 2 days) 
was then adopted. The WBC count gradually decreased. 
On day 25, the patient’s blood cells had recovered after sup-
portive treatment, and he received ATRA (20 mg/day) to 
continue the induction therapy. During treatment with 
ATRA, no APL DS-like manifestations or abdominal pain 
occurred. On day 33, a subsequent bone marrow examination 
showed that he had achieved complete remission associated 
with incomplete recovery of blood cells (CRi). The clinical 
course is illustrated in Figure 2.

Discussion
We present a unique case report of APL DS with severe 
abdominal pain as the main manifestation. This patient had 
three features: (a) the development of severe abdominal 
pain during ATRA and ATO therapy, with increasing leu-
kocyte count; (b) treatment, including stopping ATRA and 
ATO and administering methylprednisolone, was effective, 
confirming the presumptive diagnosis of DS; and (c) 
the second administration of ATRA did not lead to abdom-
inal discomfort.

Acute promyelocytic leukemia differentiation syn-
drome (APL DS) is an adverse event that occurs during 
induction therapy with ATRA in APL patients.5 The 
pathogenesis of DS is complex and not entirely 
clarified.6 It has been speculated that ATRA leads to the 
release of cytokines by differentiating myeloid cells and 
endothelial damage. Based on these pathophysiologic 
mechanisms, APL DS presents in diverse and nonspecific 
symptoms, which make the diagnosis of DS challenging. 
In addition to the most common signs, rare symptoms such 
as diffuse alveolar hemorrhage,7 Sweet’s syndrome8 and 
ocular manifestations9 have also been reported. It is neces-
sary to identify DS when patients present with rare symp-
toms. The early identification of DS and immediate 
treatment with steroids appear to reduce DS-related mor-
tality. In our case, the main manifestation of APL DS was 
severe abdominal pain, and effective methylprednisolone 
therapy supported the diagnosis of DS.

Many cases of abdominal complications that occurs 
during induction therapy in APL patients have been 
reported. Bhargava R described a patient with APL who 
developed ileal perforation because of the promyelocytic 
deposits in the intestine on day 18 from ATRA 
administration.10 Severe stomatitis and ileocecal 

Figure 1 Enhanced abdominal CT taken on day 14. Part of the intestine was dilated 
and there was gas and fluid accumulation, and the gas-liquid level was visible.
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perforation have also been reported in APL on day 48 of 
ATRA discontinuous administration.11 These cases indi-
cated that ATRA was related with the function of intestine 
in some way. In our case, the patient demonstrated severe 
abdominal pain during ATRA and ATO therapy, with 
increasing leukocyte count. Infection was excluded, as the 
patient had no skin, oral and anal ulcers, no symptoms of 
coughing and expectoration. C-reactive protein and procal-
citonin were normal, and CT in the lungs did not indicate 
infection. The patient had no history of gastrointestinal 
disease. When the abdominal pain occurred, serum lipase 
and amylase were normal. We further excluded the diagno-
sis of intestinal perforation, urinary calculi, arteriovenous 
thrombosis, acute pancreatitis, intestinal vasculitis and 
necrosis by the examination of enhanced abdominal CT. 
The enhanced CT also showed increased gas and contents 
in intestines, indicating the possibility of paralytic incom-
plete intestinal obstruction. Notably, a paralytic ileus has 
been reported in relapsed APL on day 15 of ATRA 
treatment.12 We therefore assumed the possibility that 
severe abdominal pain was related with DS.

This case suggests that APL DS may mainly manifest 
as severe abdominal pain without any other typical symp-
toms. When a patient with APL undergoing induction 
therapy develops severe abdominal pain, DS as well as 
acute abdomen should be kept in mind. As ATRA treat-
ment experience increases and more side-effect profiles are 
reported, the definition of DS may broaden.
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syndrome; ATRA, all-trans retinoic acid; ATO, arsenic 
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plete recovery of blood cells.

Ethics Approval
The studies involving human participants were reviewed 
and approved by The First Affiliated Hospital, Zhejiang 
University School of Medicine, Hangzhou, China.

Consent Statement
The patient has provided informed consent for publication 
of the case details and images.

Acknowledgments
The authors thank the patient for allowing for his case to 
be presented.

Funding
The study was supported by the Medical and Health 
Science and Technology Project of Zhejiang Province 
(Project No. 2021KY143).

Disclosure
The authors declare that there are no conflicts of interest 
related to this report.

Figure 2 Clinical course of the patient. 
Abbreviations: ATRA, all-trans retinoic acid; ATO, arsenic trioxide; IDA, idarubicin; Ara-C, cytarabine; WBC, white blood cell; CRi, complete remission associated with 
incomplete recovery of blood cells.
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