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Editorial on the Research Topic

Acute promyelocytic leukemia - towards a chemotherapy-free approach to
cure in all patients, Volume I

In the real-world setting, early death (ED) is an important factor compromising the
outcome of newly-diagnosed acute promyelocytic leukemia (APL). In population-based
studies of unselected patients with newly-diagnosed APL, ED rates of 10-60% were
reported (1-14). The development of international recommendations for managing APL
has led to a gradual improvement of ED with time, falling from 28% in the 1990s to
approximately 15% in past two decades (14-16).. Risk factors for EDs included older age,
high-risk disease, poor performance status and co-existing infections (17). Furthermore,
factors that increased fatal hemorrhages, including high leucocyte count, elevated lactate
dehydrogenase, low fibrinogen, impaired coagulation parameters and APL differentiation
syndrome (APL-DS), also increased EDs (18-22). Delays in the administration of all-trans
retinoic acid (ATRA) was also a major factor contributing to EDs at the community care
level (22, 23). In large epidemiologic studies, delayed ATRA administration, leukocytosis
and hemostatic abnormalities were major predictors for ED. In this volume, Wen et al.
highlighted the contributions of Sanz low- and intermediate-risks and other clinical and
hematologic parameters to EDs.

APL-DS is another important cause of mortality and morbidity in newly-diagnosed
APL. Leukocytosis at presentation is a key predictor of APL-DS, which may be attenuated
or prevented by the early use of chemotherapy. However, the impact chemotherapy-free
induction with ATRA and arsenic trioxide (ATO) on the incidence, duration and sequelae
of APL-DS is not well-defined. LaBella et al. retrospectively compared two cohorts of
patients receiving ATRA/ATO with or without chemotherapy as induction therapy, with
respect to changes in hematological parameters and the incidence and duration of APL-DS.

Less than 2% of patients with APL by morphology harbor gene fusion transcripts other
than PML::RARA. These atypical fusion transcripts significantly impact on responses to
ATRA and ATO. Guarnera et al. comprehensively reviewed acute myeloid leukemia
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(AML) with RARA rearrangements or rearrangements involving
other members of the retinoic acid receptors including RARB and
RARG. Ding et al. further described a case of AML with HNRNPC::
RARG that morphologically mimicked APL. RNA sequencing is an
important diagnostic tool for patients with AML driven by gene
fusions. Liu et al. described the utility of RNA-sequencing in
identifying novel fusions not detectable with conventional
karyotyping, using AML with FIPILI::RARA as an example.

With evolving therapeutic strategies, the demographics and
epidemiology of APL are also changing. Ethnic differences in the
incidences of APL are emerging, together with a shift in the peak age at
presentation to the elderly (5, 14, 24). Furthermore, the curability of
APL brings into focus the long-term safety of treatment, especially the
development of second primary cancers (25, 26). Kumana et al.
described how changes the introduction of oral-ATO-based regimens
impacted on the epidemiology and prevalence of APL in Hong Kong.
They further explored the potential repurposing of oral-ATO in other
conditions, which included nucleophosmin-1 (NPMI)-mutated AML,
multiple myeloma, mantle cell lymphoma, lung cancers, systemic lupus
erythematosus, graft-versus-host disease and idiopathic pulmonary
fibrosis (27-39).

To conclude this volume, Iyer et al. and Masetti et al.
summarized the current treatment paradigms and future
directions in the management of adult and pediatric patients with
APL. The advent of ATO has significantly changed frontline
protocols, with most induction regimens currently incorporating
intravenous ATO with ATRA with or without chemotherapy (40-
44), which have resulted in complete remission rates of 90-100%
and long-term survivals of 86-97%. The role of oral-ATO
formulated in Hong Kong has also emerged (45), and shown to
be efficacious for APL in first relapse (R1), inducing second
complete remission (CR2) in more than 90% of patients (46, 47).

References

1. Jacomo RH, Melo RA, Souto FR, de Mattos ER, de Oliveira CT, Fagundes EM,
et al. Clinical features and outcomes of 134 brazilians with acute promyelocytic
leukemia who received ATRA and anthracyclines. Haematologica (2007) 92
(10):1431-2. doi: 10.3324/haematol.10874

2. Serethanoglu S, Buyukasik Y, Goker H, Sayinalp N, Haznedaroglu IC, Aksu S,
et al. Clinical features and outcomes of 49 Turkish patients with acute promyelocytic
leukemia who received ATRA and anthracyclines (PETHEMA protocol) therapy. Leuk
Res (2010) 34(12):e317-9. doi: 10.1016/j.leukres.2010.07.027

3. Lehmann S, Ravn A, Carlsson L, Antunovic P, Deneberg S, Mollgard L, et al.
Continuing high early death rate in acute promyelocytic leukemia: a population-based
report from the Swedish adult acute leukemia registry. Leukemia (2011) 25(7):1128-34.
doi: 10.1038/leu.2011.78

4. Park JH, Qiao B, Panageas KS, Schymura MJ, Jurcic JG, Rosenblat TL, et al. Early
death rate in acute promyelocytic leukemia remains high despite all-trans retinoic acid.
Blood (2011) 118(5):1248-54. doi: 10.1182/blood-2011-04-346437

5. Chen Y, Kantarjian H, Wang H, Cortes J, Ravandi F. Acute promyelocytic
leukemia: a population-based study on incidence and survival in the United States,
1975-2008. Cancer (2012) 118(23):5811-8. doi: 10.1002/cncr.27623

6. Jeddi R, Ghedira H, Ben Amor R, Ben Abdennebi Y, Karima K, Mohamed Z, et al.
Treatment of acute promyelocytic leukemia with AIDA based regimen. Update of a
Tunisian single center study. Mediterr ] Hematol Infect Dis (2011) 3(1):e2011033.
doi: 10.4084/MJHID.2011.033

7. McClellan JS, Kohrt HE, Coutre S, Gotlib JR, Majeti R, Alizadeh AA, et al.
Treatment advances have not improved the early death rate in acute promyelocytic
leukemia. Haematologica (2012) 97(1):133-6. doi: 10.3324/haematol.2011.046490

Frontiers in Oncology

10.3389/fonc.2023.1238486

In the CR1 maintenance setting, oral-ATO-based regimens were
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term outcome (49, 50). In the real-world setting, oral-ATO-based
induction in newly diagnosed APL reduced EDs, prevented relapses
and improved overall survivals (51).
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