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and review of the literature
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Acute promyelocytic leukemia (APL) during pregnancy is an exceptionally rare
occurrence with high maternal and fetal mortality rates, requiring a highly
tailored approach to therapy. We report a case of a patient diagnosed with APL
during the third trimester of pregnancy who initially presented with spontaneous
ecchymoses. Treatment was initiated with all-trans retinoic acid (ATRA) and a
modified dose of idarubicin, leading to a rapid correction of the coagulopathy
and a complete remission of the APL. The patient subsequently underwent
induced labor, resulting in an uncomplicated vaginal delivery without
significant hemorrhage and no evidence of embryopathy in the neonate. To
date, no published reports of successful deliveries in patients with APL have been
documented in Thailand. This case highlights how a multidisciplinary approach
involving obstetricians, hematologists, and neonatologists ensured both
maternal survival and optimal neonatal outcomes.
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Introduction

Acute promyelocytic leukemia (APL) is characterized by the proliferation of malignant
promyelocytes in the bone marrow (BM) that carry, most commonly, the t(15;17)
chromosomal translocation and/or the PML/RARA fusion gene (1), which is diagnostic
for this condition. APL comprises approximately 9% of acute myeloid leukemia (AML) in
Thailand (2). The treatment of APL was completely revolutionized by the introduction of
all-trans retinoic acid (ATRA), which improves the associated coagulopathy, contributing
to a reduction in deaths (3-5). APL occurs infrequently during pregnancy and can lead to
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adverse outcomes, such as maternal and/or fetal death, without
timely and appropriate management. However, data on treatment
strategies are limited due to there being no standard guidelines for
this special population (6). Therefore, it is essential to carefully
weigh the benefits of immediate intervention against potential risks
to the developing fetus, necessitating a multidisciplinary team
approach. We report the first successful case of APL in pregnancy
treated with ATRA and chemotherapy in Thailand. This case
highlights the diagnosis and management of APL in a pregnant
patient, detailing the clinical presentation, therapeutic strategies
employed, and observed outcomes.

Case presentation

A previously healthy 33-year-old woman (Gravida 4 Para 3)
presented to our hospital at 30*" weeks of gestation. She had been
referred by her general practitioner due to spontaneous bruising
and fatigue for 1 week. An initial automated blood count showed a
hemoglobin (Hb) level of 7.4 g/dL, white blood cell count (WBC) of
21,500/uL with 83% blasts, and a platelet count of 7,000/uL.
Prothrombin time (PT) was 13.9 sec (normal range: 9.9-12.3 sec),
with an activated partial thromboplastin time (aPTT) of 22.9 sec
(normal range: 28.8-36.4 sec), and fibrinogen level of 115 mg/dl
(normal range: 179.8-435.4 mg/dl). A peripheral blood smear
showed leukocytosis with abnormal promyelocytes containing red
to purple cytoplasmic granules and a decreased platelet count
(Figure 1A) without a microangiopathic hemolytic blood picture
of red blood cells. A bone marrow (BM) examination revealed

FIGURE 1

Peripheral blood smear and bone marrow aspiration morphology (Wright—Giemsa stain) in acute promyelocytic leukemia. (A) A peripheral blood
smear showed abnormal promyelocytes containing red to purple cytoplasmic granules (magnification x100). (B) Bone marrow aspiration showed
marked hypercellular bone marrow (magnification, x10) with (C, D) numerous abnormal hypergranular promyelocytes filled with stacks of Auer rods

(magnification x100).
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marked hypercellular marrow with numerous abnormal
hypergranular promyelocytes filled with stacks of Auer rods
(Figures 1B-D), which were found to be CD34-/HLA-DR-/
CD117+/CD33+ by flow cytometry (Figure 2). Routine
karyotyping and molecular testing confirmed the diagnosis of
APL with a karyotype of 46, XX, t(15;17)(q22;q21)[20] and
reverse transcriptase polymerase chain reaction (RT-PCR) showed
a translocation breakpoint within PML intron 6 (bcrl). According
to her Sanz Score, she was classified as “high risk” APL. An obstetric
ultrasound showed a male fetus without gross anomaly, normal
fetal growth, normal doppler study, and no signs of intra- or
retroplacental hemorrhage.

Although delivery at this gestational age is generally feasible,
neither induction of labor nor cesarean delivery was considered to
be appropriate because of the extremely high maternal bleeding risk
caused by severe APL-associated coagulopathy. She was treated
supportively with blood products to maintain her platelet and
fibrinogen levels above 30,000/uL and 150 mg/dL, respectively. A
multidisciplinary discussion was held between the patient, her
husband, the hematologists, obstetricians, and neonatologists
regarding treatment. She elected to continue with the pregnancy,
understanding that this could pose risks for the fetus, such as
intrauterine growth restriction, fetal cardiac function impairment,
preterm delivery, and perinatal mortality. Induction was commenced
according to the LPA2005 protocol and corticosteroid prophylaxis
for differentiation syndrome (ATRA 45 mg/m*/day from day 1 until
complete remission in divided doses; idarubicin 12 mg/m?/day on
days 2, 4, 6, and 8; dexamethasone 10 mg IV every 12 hours from day
1 to day 15). Due to concern about potential risks to the fetus, we
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Flow cytometry analysis from the patient's bone marrow sample. These are features of the hypergranular variant of acute promyelocytic leukemia.
(A) CD45 (x-axis)/SSC (y-axis) dot plot shows blasts circled in green with the noticeable of flame-shaped pattern (blast gate). (B) HLA-DR (x-axis)/
CD34 (y-axis) dot plot indicated absence in expression for both markers. (C) CD13 (x-axis)/CD117 (y-axis) dot plot reveals CD13 positivity in blast
gate and some of CD117 co-expression for 35.93%. (D) CD33 (x-axis)/CD34 (y-axis) dot plot represent CD33 expressed blasts in absence of

CD34 population.

administered idarubicin in only two doses (omitting days 6 and 8) to
control the white blood cell count. The obstetricians undertook twice-
weekly ultrasound growth scans, with planned vaginal delivery at late
preterm period (34-36 weeks of gestation), followed by consolidation
and maintenance treatment.

Her admission was complicated by neutropenic fever, which
was treated with piperacillin/tazobactam. Within the first few days
of ATRA treatment, her coagulopathy deteriorated, however, her
coagulation factors began to normalize afterwards. Hemorrhagic
complications did not occur, and ecchymoses gradually
disappeared. During the entire treatment period, specific signs of
differentiation syndrome were not detected (Figure 3). Bone
marrow assessment was done on day 30 of treatment (34" weeks
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of gestation), which revealed complete cytomorphologic remission.
Fetal surveillance was unremarkable, including cardiotoxicity.
Induction and vaginal delivery were successfully performed at
34" weeks gestation. The patient delivered an apparently healthy
preterm male baby (2,430 grams, appropriate for gestational age,
APGAR score 9-10-10). The newborn was immediately transferred
to the neonatal intermediate care unit; no other complications
developed postnatally. He was eventually discharged on his 17
day of life.

We reviewed cases of APL in pregnancy in PubMed from
inception to December 2024 (not including our case). A PubMed
search was conducted in December 2024 using the following search
terms: {[(“acute promyelocytic leukemia” OR (“acute promyelocytic
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FIGURE 3
Graph depicting the patient’s treatment progression until delivery.

leukaemia”)] AND [(“pregnant”) OR (“pregnancy”)]}. A total of 70
articles, out of 140, met the eligibility criteria, containing 97 cases.
The exclusions were due to the following criteria: APL case
presentations were not specified (63 articles), non-English
language (6 articles), and APL was diagnosed during the post-
partum period (1 article). Only full articles or selected cases in the
English language were included. The details are shown in Table 1.

Discussion

The incidence of APL during pregnancy is exceedingly rare,
estimated to be approximately one per one million pregnancies (13,
14). Whether the pathogenesis of APL in pregnancy differs from
that in non-gravid patients is unclear. However, some reports
indicate that alterations in hormonal levels and immunological
responses during pregnancy may play an important role in the
development of malignancies (15, 16). APL is characterized by
several distinctive clinical features, especially disseminated
intravascular coagulation (DIC), and is associated with early
hemorrhagic demise. Thus, rapid diagnosis and treatment are
paramount to prevent early death. In Thailand, a resource-limited
country, laboratory diagnostics such as flow cytometry,
cytogenetics, and molecular testing are not available in primary
care settings and in many secondary care hospitals. These tests are
also time-consuming, and treatment is feasible only in specialized
hematology centers, of which only a few exist in the country. As a
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result, the initial diagnosis is often based on a clinical evaluation and
morphological examination of the peripheral blood smear. In cases
where APL is suspected, prompt referral to a specialized
hematology center is crucial to initiate appropriate management
without delay.

APL is treated with ATRA and anthracycline-based
chemotherapy, such as idarubicin or daunorubicin. Treatment
outcomes are highly favorable, with an approximate 90% cure
rate (17, 18). During pregnancy, this regimen is controversial due
to potential teratogenic effects and fatal medical-related retinoic
acid syndrome and requires careful consideration of both maternal
and fetal health. During the first trimester, when organogenesis
occurs, the use of these agents is generally contraindicated due to
the high risk of teratogenicity. If acute leukemia is diagnosed during
this period, the risk of delaying treatment must be weighed against
the potential risks for severe fetal harm, particularly from ATRA.
After the first trimester, the risks associated with idarubicin and
ATRA are reduced, though concerns about fetal growth restriction
and cardiotoxicity remain (19). Some cases of reversible fetal
arrhythmias and other cardiac complications have been reported
(20, 21). Therefore, fetal monitoring is necessary to detect and
mitigate these risks.

Although the NCCN guidelines do not provide specific
recommendations, the European LeukemiaNet guidelines for APL
management during pregnancy advise against the use of arsenic
trioxide throughout pregnancy. Women in the second and third
trimesters may receive ATRA alone until delivery (due to the risk of
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TABLE 1 Total of 97 pregnancy cases were diagnosed with APL.

10.3389/frhem.2025.1553336

Parameters First trimester ( — ) Second trimester (, , , ) Third trimester ( ,
Number of cases (%) 22 (22.7) 38 (39.2) 37 (38.1)
Median GA at diagnosis (weeks) 9 (3-13) 23.5 (14-26) 32 (27-40)
Median GA at delivery/abortion (weeks) 32 (5-39) 30 (15-40) 35 (29-40)
Treatment regimens during pregnancy (%)
ATRA 3 (13.6) 10 (26.3) 17 (45.9)
Chemotherapy 4 (18.2) 10 (26.3) 3(8.1)
ATRA + Chemotherapy 12 (54.5) 14 (36.8) 8 (21.6)
ATO-based 1 (4.5) 2 (5.3) 2 (5.4)
None (Treatment after delivery) 2(9.1) 2 (5.3) 7 (18.9)
Differentiation syndrome** - 2(5.2) 3(8.1)
Maternal outcomes
Alive/Dead/No data 21/1/0 29/712 29/6/2
Response rate* (%)
Complete remission 22 (100) 27 (93.1) 25 (96.2)
Not complete remission - 2 (6.9) 1(3.8)
No data - 9 (23.6) 11 (29.7)
Survival rate of each treatment of living mother* (%)
ATRA 3/3 (100) 8/10 (80.0) 14/16 (87.5)
Chemotherapy 3/4 (75.0) 8/9 (88.0) 2/2 (100.0)
ATRA + Chemotherapy 12/12 (100) 9/13 (64.2) 8/8 (100)
ATO-based 1/1 (100) 2/2 (100) 1/2 (50.0)
None (Treatment after delivery) 2/2 (100) 2/2 (100) 4/7 (57.1)
Fetal outcomes
Alive/DFIU or abortion/No data 7/14/1 25/11/2 35/2/0
Term/Preterm/No data 2/4/1 3/22/2 13/21/1
Median GA of delivery (weeks) 35 (32-39) 33 (19-40) 35 (29-40)
Survival rate of each treatment of living fetus* (%)
ATRA 2/3 (66.6) 7/10 (70.0) 16/17 (94.1)
Chemotherapy 1/4 (25.0) 8/10 (80.0) 3/3 (100)
ATRA + Chemotherapy 3/11 (27.2) 8/12 (66.6) 8/8 (100)
ATO-based 1/1 (100) 2/2 (100) 2/2 (100)
None (Treatment after delivery) 0 0 6/7 (85.7)

GA, gestational age; DFIU, dead fetus in utero; ATRA, all-trans retinoic acid; ATO, arsenic trioxide.

*Number of evaluable patients.
** The majority of published cases did not report differentiation syndrome events.

abortion with chemotherapy) or ATRA in combination with
chemotherapy. If chemotherapy is deferred to the postpartum
period, therapy should be initiated without delay after delivery
(6). Data from our review show that when a patient is diagnosed
with APL in the third trimester, the survival rate for both the
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mother and fetus is better with treatment without delay. The
survival outcomes for ATRA, chemotherapy, or ATRA with
chemotherapy are greater than 85%. Surprisingly, there were no
maternal or fetal deaths when treated with ATRA and
chemotherapy. Therefore, we chose ATRA and modified the dose
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of idarubicin to reduce the potential for fetal cardiotoxicity while
also administering dexamethasone prophylaxis for differentiation
syndrome. Specifically, only two out of the four planned doses of
idarubicin were given and consolidation therapy was continued
after delivery. At the end of consolidation, the patient achieved a
negative result in an RT-PCR for PML-RAR o and is continuing
with maintenance treatment, demonstrating an individualized
approach that considered both maternal and fetal health outcomes.

Conclusion

To the best of our knowledge, this is the first documented case of
successful treatment of acute promyelocytic leukemia in pregnancy with
ATRA and anthracycline-based chemotherapy resulting in favorable
maternal and neonatal outcomes in Thailand. A multidisciplinary
approach involving obstetricians, hematologists, and neonatologists
ensured maternal survival and optimal neonatal outcomes.
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