
© 2021 The Author(s).
Published by S. Karger AG, Basel

Case Report

Case Rep Oncol 2021;14:1466–1474

Distinct Characteristics of Sweet’s 
Syndrome of the Scrotum Caused by 
All-trans Retinoic Acid in a Patient with 
Acute Promyelocytic Leukemia
Osamu Imataki     Shunsuke Yoshida     Tomohiro Kaji     Jun-ichiro Kida     
Hiroyuki Kubo     Makiko Uemura     Haruyuki Fujita     Norimitsu Kadowaki 

Division of Hematology, Faculty of Medicine, Kagawa University, Kagawa, Japan

Keywords
Acute promyelocytic leukemia · All-trans retinoic acid · PML-RARα · Differentiation 
syndrome · Sweet syndrome · Neutrophil infiltration · Scrotal ulceration

Abstract
Induction therapy with all-trans retinoic acid (ATRA) is effective for acute promyelocytic leu-
kemia (APL). ATRA induces neutrophil differentiation and its associated side effects. The dif-
ferentiation syndrome is the most characterized ATRA-induced adverse effect. Sweet’s syn-
drome, also known as neutrophilic dermatosis, is another form of ATRA-associated disease 
characterized by neutrophil infiltrating erythema that develops with fever. This is a case of a 
34-year-old Japanese man diagnosed with APL. At the onset, the patient did not have skin 
involvement of APL cells. He was treated with ATRA and induction chemotherapy with idaru-
bicin and cytarabine. Scrotal skin rash occurred at day 14, which developed into scrotal ulcer-
ation up to day 28 even after eliminating APL cells in his peripheral blood. Sweet’s syndrome 
is a pathological diagnosis of scrotal skin ulceration representing neutrophil infiltration. The 
infiltrating neutrophils showed PML-RARα rearrangement. The patient was diagnosed with 
ATRA-associated Sweet’s syndrome with skin ulcer. His cutaneous lesion did not respond 
to intravenous prednisolone therapy; thereby, ATRA was discontinued. After the cessation 
of ATRA, the skin lesion improved in the next week. We confirmed he achieved a complete 
response after induction chemotherapy. In our observation, ATRA-associated Sweet’s syn-
drome is characterized by the following clinical manifestations: preferable occurrence in the 
scrota, tend to progress into skin ulcer, and pathogenicity associated with PML-RARα-positive 
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matured neutrophils. The etiology, pathogenesis, and risk factors of ATRA-associated scrotal 
ulceration were discussed in the literature review.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Acute promyelocytic leukemia (APL) is an acute leukemia with promyelocyte prolifer-
ation caused by promyelocytic leukemia/retinoic acid receptor alpha (PML-RARα) fusion 
protein [1]. An effective standard treatment regimen for APL is the induction therapy with 
all-trans retinoic acid (ATRA) [2]. ATRA induces neutrophil differentiation and is associated 
with various adverse events [3], with the retinoic acid syndrome [3]/differentiation syndrome 
(DS) as representative manifestations [4]. Sweet’s disease (SD)/Sweet’s syndrome (SS), also 
known neutrophilic dermatosis, is characterized by neutrophil infiltrating erythema that 
develops with fever [5, 6]. Myeloid cell differentiation induced by ATRA is associated with 2 
compilations: DS [4] and ATRA-associated SS [7].

ATRA-associated SS is considered as a syndrome pathologically similar to that of  
the cutaneous disease infiltrated with neutrophils caused by various inducers, such  
as neutrophil proliferation, cytokine release, and biological activity of neutrophils. In 
addition, SD is a more precise clinical entity of neutrophilic cutaneous infiltration by  
idiopathic etiology including autoimmune mechanism. Capillary leak syndrome is the 
essential pathogenesis of retinoic acid syndrome/DS [3, 4], which reflects the pathological 
infiltration of neutrophils in the lung. SD/SS is substantially established by neutrophil infil-
tration to the skin and soft tissues [5, 6]. Notably, whether SD/SS-associated neutrophils 
are disease specific or not remains clinically controversial. In addition, cutaneous infil-
tration in APL is practically complicated. PML-RARα fluorescence in situ hybridization 
(FISH) was used to analyze the etiology of infiltrating neutrophils in the skin lesion of 
ATRA-induced SS.

Case Report/Case Presentation

This is a case of a 34-year-old Japanese man complaining of fever and oral/subcutaneous 
bleeding 4 days before hospital consultation. On his visit to a nearby physician, his blood test 
showed abnormal cells with Auer bodies and a decreased platelet count. On the next day, 
he was referred to our hematology department and was urgently hospitalized for suspected 
acute leukemia. The patient’s medical history includes asthma since childhood; smoking 
history of 10–20 sticks/day (20–32 years), but currently is a nonsmoker; occasional alcohol 
drinking; and no food or drug allergies. The patient was conscious upon admission with grade 
2 performance status due to severe fever and fatigue, with the following vital signs: temperature, 
38.3°C; blood pressure, 160/78 mm Hg; heart rate, 86 bpm in regular rhythm; and oxygen 
saturation, 98% in room air. The patient’s height was 178.6 cm, and weight was 102.7 kg (BMI 
32.2 kg/m2). Upon admission, he represented left conjunctival hemorrhage, bleeding of tongue 
and buccal mucosa, subcutaneous hemorrhage in the left lower abdomen, and nonpalpable 
liver and spleen.

Clinical data upon admission are shown in Table  1. Peripheral blood morphology  
is also presented in Figure 1. Bone marrow aspiration detected prominent proliferation 
of promyelocytes (67.0%), cytogenetical and molecular biological examination revealed  
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WBC 5,840 /µL
Neu 7.2 %
Eos 0.2 %
Baso 0.0 %
Lym 28.6 %
Mono 0.6 %
Myelo 0.8 %
Blast 62.6 %
RBC 30.4 ×104/µL
Hb 10.2 g/dL
Ht 26.4 %
MCV 86.8 fL
MCH 33.6 pg
MCHC 38.6 %
PLT 1.2 ×104/µL
RET 7.57 ×104/µL
CRP 0.51 mg/dL
TP 7.6 g/dL
ALB 5.2 g/dL
T-Bil 1.6 mg/dL
D-Bil 0.5 mg/dL
AST 34 U/L
ALT 31 U/L
ALP 223 U/L
LDH 532 U/L
γ-GTP 55 U/L
BUN 18.4 mg/dL
Cre 0.90 mg/dL
UA 6.0 mg/dL
Na 140 mmol/L
K 4.0 mmol/L
Cl 106 mmol/L
Ca 9.3 mmol/L
IP 2.2 mg/dL
PT 57 %
PT-INR 1.34 ratio
APTT 26.2 sec
Fib 82 mg/dL
ATIII 119 %
D-dimer 8.5 µg/mL
FDP 46.3 µg/mL

Table 1. The patient’s clinical data on the onset of 
acute promyelocytic leukemia
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t (15;17), and chromosomal and FISH analyses detected PML-RARα fusion genes. Based 
on these findings, we diagnosed the patient with APL. Induction therapy with ATRA was 
initiated, followed by idarubicin and cytarabine. He was initially treated with 45 mg/m2 
ATRA upon admission and received cytotoxic agents, that is, idarubicin and cytarabine, 
thereafter. Initial fever decreased after administration of antimicrobial tazobactam/
piperacillin.

The patient’s clinical course is indicated in Figure 2. He complained of scrotal skin 
rash with fever on day 14 from the initiation of chemotherapy, which exacerbated through 

Fig. 1. Leukemia cells in the peripheral blood. Promyelocytes have irregular nuclear and cytoplasmic Auer’s 
body.

Fig. 2. Clinical course of the patient. The patient was treated with ATRA 45 mg/m2, followed by IDR and AraC. 
He was febrile since admission and then was treated with TAZ/PIPC. The scrotal skin rash occurred on day 
14, accompanied with high fever spikes. The fever exacerbated through on day 28, which did not respond to 
hydrocortisone (100–200 mg/day) and regressed after the ATRA discontinuation. Scrotal skin biopsy was 
performed on day 24. AraC, cytarabine; ATRA, all-trans retinoic acid; IDR, idarubicin; TAZ/PIPC, tazobactam/
piperacillin; VCM, vancomycin.
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day 28. An image of the scrota (shown in Fig. 3a) and the pathological image of the scrotal 
skin (shown in Fig. 3b) are shown. Pathological diagnosis was consistent with that of SS. 
FISH analysis using the PML-RARα gene probe indicated APL cells positive for fusion 
signal of PML-RARα were detected in the patient’s scrotal subcutaneous tissues (shown 
in Fig.  3c). Corticosteroid (hydrocortisone) was ineffective for the patient’s symptoms 
(shown in Fig.  2). However, scrotal lesion and fever improved immediately after the  
ATRA discontinuation on day 28. His disease achieved complete response after induction 
chemotherapy.

Discussion/Conclusion

Table 2 indicates characteristics of ATRA-associated scrotal ulceration, which was 
searched in PubMed with the keywords “ATRA” and “scrotal ulcer.” A total of 33 cases of 
scrotal ulcers associated with ATRA were summarized [8–28]. Fever was observed in all 
patients but one [26]. The concomitant occurrence of ATRA syndrome, characterized by 
fever, weight gain, and respiratory distress, was observed only in 3 patients [12, 17, 19] and 
considered low association. Neutrophil infiltration was observed in all 13 patients who 
underwent biopsy, which was considered to be SD [11, 13–15, 17–20, 24, 26–28]. In many 

a b

c

Fig. 3. Pathology and cytogenetics of the patient’s scrotal skin. a The patient’s scrota indicated skin rash 
progressing to ulceration. b The pathological finding of the patient’s scrota revealed severe neutrophil in-
filtration (upper panel, HE. ×4) with nuclear dusts, erythrocyte extravasation, and fibrillization (lower left 
panel, HE. ×40). At the bottom of the ulceration, granulocytes with solid and rough granules were scattered 
(arrow head, lower right panel, HE. ×40). c PML-RARα FISH analysis showed fusion signal (yellow spots, 
assigned by 2-head arrow in white) in some neutrocytes at the bottom of the ulceration. FISH, fluorescence 
in situ hybridization.
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cases, the onset and exacerbation were accompanied by increased leukocyte/neutrophil 
levels [11, 13–15, 17–20, 24, 26–28], and no recurrence of ATRA-associated ulceration was 
observed in 6 cases after ATRA readministration [15, 22, 23, 26–28]. Early treatment is 
important for 3 cases that progressed to Fournier’s gangrene [9, 14, 20], and 1 case among 
them had to undergo orchiectomy [14].

Figure 4 shows the distribution of ATRA-related skin lesions. Compared with other 
unspecific SD (common on face and limbs), lesion distribution in ATRA-induced SD is 
different. Therefore, ATRA-induced SD is characterized by its prevalence in the scrotum, 
and the onset mechanism may be different. APL cells infiltrating subcutaneously have been 
reported to be positive for PML-RARα by FISH [29]. Efficacy of FISH has been reported to 
evaluate the evidence of cutaneous involvement by APL diseases. We applied this investi-
gation technique to differentiate APL cell association or infiltration into the affected tissues. 
Although we detected fusion signals of PML-RARα FISH in the patient’s scrotal tissue, it 
does not directly mean the cutaneous involvement, that is, extramedullary APL lesion. We 
hypothesize the result to suggest differentiating APL cell chemotaxis to the subcutaneous 
tissue due to proinflammatory cytokines, such as interleukin (IL)-1β, TNF-α, and IL-6. 
Observation of scrotal ulcers revealed its contact with the thighs and scrotum, areas prone 
to stimulation. Anatomical features of the scrotum include thin skin, in addition to its 
susceptibility to external stimuli.

ATRA can induce differentiation of neutrophils from APL cells, active oxygen production 
from neutrophils [30], neutrophil increase due to IL-1β, granulocyte-colony-stimulating 
factor production from APL cells [31], and vascular endothelium of APL cells [32]. Adhesion 
to cells and extracellular matrix was reported to be enhanced by production of these cyto-
kines [32]. The mechanism of ATRA-associated ulceration was summarized (presented in 
Fig. 5). Effects may be caused by scrotal vulnerability to external stimuli, possibly resulting in 
scrotal ulceration.

In conclusion, during ATRA treatment, the patient experienced SD characteristics with scrotal 
ulceration. We advocate that ATRA-induced SD is different from normal SD, due to an abnormal 
mechanism of neutrophil hyperplasia/infiltration based on PML-RARα gene abnormality.  

Table 2. The summary of the cases reported as “ATRA-associated scrotal ulceration” in PubMed

Summary of 33 cases Median (range) In our case
Age 31 (13–78) 35
Onset day (after ATRA therapy) 17 (8–30) 14
Duration 36.5 (10–84) 31
Febrile All cases but 1 +
Complication with differentiation syndrome, % (n) 6.0 (2/33) -
Biopsy performed, % (n) 36.4 (13/33) +
Pathology, % (n)
 Neutrophil infiltration 84.6 (13/13) +
 Vasculitis 7.7 (1/13) -
Developed to Fournier’s gangrene In 3 cases -
Ameliorate after ATRA discontinuation In all cases Yes
ATRA retreatment In 7 cases -
Recurrence after ATRA retreatment 1 case (14.3%, 1/7) –

ATRA, all-trans retinoic acid.
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Appropriate measures such as discontinuation of ATRA are necessary if fever, scrotal erup-
tions, or ulcers during ATRA use develop to Fournier’s gangrene.
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Fig. 4. ATRA-related skin lesions. We re-
viewed ATRA-associated Sweet syndrome 
(N = 64). Among those cases, the scrota is the 
primary site of the skin lesion in 33 cases 
(51.6%, 33/64). ATRA, all-trans retinoic acid.
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Fig. 5. The mechanism of ATRA-associated ulceration. We advocate 3 entities of ATRA-associated adverse 
disease: one is APL cell skin involvement, another is differentiation syndrome, and the last is ATRA-associated 
Sweet syndrome. The ATRA-associated Sweet syndrome with ulceration is a special subtype of the last 
one. We speculate this form of ATRA-associated Sweet syndrome is caused by the APL-derived neutro-
phils. The evidence of tissue damage was found using PML-RARAα-positive neutrophil infiltration into 
the ulceration. We speculate the APL-derived neutrophils exert more toxic features to the skin with  
serous and cellular maneuver in each milieu. ATRA, all-trans retinoic acid; APL, acute promyelocytic 
leukemia.
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