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Therapies for APL 
• ATRA and ATO combination therapy has made acute promyelocytic leukemia (APL) highly curable.



• The chemo-free concept has become a reality for almost all low-risk and partly high-risk patients.

Chemo-free therapy for APL 

Lo-Coco F, et al. N Engl J Med. 2013;369(2):111-121.
Platzbecker U, et al. J Clin Oncol. 2017;35(6):605-612.

APL0406 confirmed better long-term remission in ATRA-ATO group for low-to-intermediate risk APL



Chemo-free therapy for APL 

Abaza Y, et al. Blood. 2017;129(10):1275-1283. 

M.D. Anderson Cancer Center: ATRA+ATO±GO for APL at all risks

No Chemotherapy

• ATRA+ATO±GO was 
effective and safe, providing 
long-term and durable 
leukemia-free survival for 
both standard-risk and high-
risk patients,



Chemo-free therapy for APL 
UK AML17: phase III randomized trial containing high-risk, ATRA/ATO vs. AIDA

Burnett AK, et al. Lancet Oncol. 2015;16(13):1295-1305.
Russell N, et al. Blood. 2018; 132(13): 1452–1454.

• Treatment Schedules - ATRA/ATO group • Lower incidence of relapse in ATRA/ATO group
• High-risk 5y RFS: 100% (ATRA/ATO) vs. 83%

(AIDA), P=0.03



Chemo-free therapy for APL 

• Aimed to see if CHT could be replaced by ATO in low-, intermediate-; reduced in high-risk patients 
in consolidation therapy. 
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Low risk   Intermediate risk High risk  
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Chen L, et al. Proc Natl Acad Sci U S A. 2021;118(6).

APL2012 trial - a prospective, multiple-center, randomized, non-inferiority clinical trial from 2012 to 
2017 at 22 hospitals in China



New diagnosed APL patients enrolled
N=855 

• Induction death n=34
• Loss of follow-up without 

evaluation n=8 

• Loss of follow-up n=10 
• Consent withdrawal n=27
• Intermediate-risk patients without 

randomization according to the 
protocol n=14

• Consent withdrawal 
n=4 

• CNS infiltration n=1 

• Consent withdrawal 
n=2 

Included in intention-to-treat 
analysis n=373 

non-ATO group
n=375 

ATO group
n=387

Randomly 
assigned n=762 

Achieved hCR 
n=813 

• Sanz risk, % 

• Early death rate, % 

Included in intention-to-treat 
analysis n=382 

P = 0.016

APL2012 trial
Enrollment and patient characteristics



APL2012 trial - survival
• Primary endpoint: DFS
• Median follow-up: 54.9 months after CR

7y DFS number Low % Inter % High %
ATO group 382 100 95.2 93.2

non-ATO group 373 91.6 96.5 87.4

P value 0.012 0.781 0.14

7y DFS Low: 95.9%
Inter: 95.8%
High: 90.4%

7y DFS   Total: 94.2%
ATO: 95.7% 
non-ATO: 92.6%

Chen L, et al. Proc Natl Acad Sci U S A. 2021;118(6).



Chemo-free therapy for APL 
NCCN guideline

• Chemotherapy-free is hardly achievable during induction phase for high-risk APL, but feasible during
post-induction phase.



APL2018 trial - protocol
• APL2018 single-arm trial: adjusted post-induction therapy based on the ATO-group of APL2012.

1. Totally removing CHT from consolidation therapy for high-risk patients;
2. Replacing ATO with oral arsenic Realgar-Indigo naturalis formula (RIF) in maintenance therapy;
3. Methotrexate was removed from maintenance therapy. 

Induction
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ATRA+ATO
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ATRA+ATO
3 cycles



APL2018 trial - outcome
• N=323

Sanz risk, n, % 

Early death rate, % CR rate, % 

Causes of early death

Low; 80; 
25%

Intermediate
; 151; 47%

High; 92; 
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APL2018 trial - survival
• Median follow-up: 29.2 months



APL2018 trial - survival



APL2018 trial - relapse
• N=7 (Intermediate-risk 5, High-risk 2)
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Median time: 10.6 (range, 3.0 – 27.0) months from CR



APL2018 trial - high-risk DFS
Trial/Center Post-induction

treatment
Cumulative dosage
of ATO (mg/kg; days)

No. DFS rate

APL2018 ATRA+ATO*
(Consolidation)
ATRA+RIF#
(Maintenance)

ATO 13.4; 84; max
840mg
RIF 8400; 140

72 92.6% (6Y)

MDACC1 ATRA+ATO 12; 80 52 89% (5Y)

Zhu HH2 ATRA+RIF# RIF 6720; 112 54 93.8% (2Y)

AML173 ATRA+ATO 12; 44 30 100% (5Y)

AAML1331
(Pediatric) 4

ATRA+ATO 12; 80 56 96.4% (2Y)

APML45 ATRA+ATO
(Consolidation)
ATRA+MTX+6M
P (Maintenance)

8; 53 19 95% (5Y)

APL20126 ATRA+ATO+IDA
(Consolidation)
ATRA+ATO+MT
X (Maintenance)

29; 182
Max 1820mg

120 93.2% (7Y)
1. Abaza Y, et al. Blood. 2017;129(10):1275-1283. 
2. Ma YF, et al. J Hematol Oncol. 2022;15(1):148.
3. Russell N, et al. Blood. 2018; 132(13): 1452–1454.
4. Kutny MA, et al. JAMA Oncol. 2022;8(1):79–87.
5. Iland HJ, et al. Lancet Haematol. 2015;2(9):e357-66.
6. Chen L, et al. Proc Natl Acad Sci U S A. 2021;118(6).

*ATO 0.16mg/kg/d, maximum 10mg/d
#RIF 60mg/kg/d equals to ATO 0.15mg/kg/d



APL2018 trial confirmed the possibility of chemo-free post-induction therapy for APL
patients at all risks.

How to determine the end-time of post-induction therapy should be further focused.

Conclusion



Acknowledgements:
• Our patients and their families
• Our colleagues at the other 21 hospitals
• Wang ZY, Chen Z, Chen SJ, Chen GQ, Shen ZX, Zhao WL, Hu J, Zhu J, Wang KK, Shen Y, Meng GY and all faculties of the Shanghai Institute of Hematology, State Key Laboratory of 

Medical Genomics, National Research Center for Translational Medicine at Shanghai, Ruijin Hospital Affiliated to Shanghai Jiao Tong University School of Medicine
• Zhang TD, Harbin Medical University
• Huang XJ, Beijing Institute of Hematology, Beijing University School of Medicine
• De The H, Degos L, Hôpital Saint Louis, Collège de France, Paris
• Waxman S, Licht J, Mount Sinai Medical Center, New York;  Zelent A, Miami Cancer Center


