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Abstract
Background

Acute promyelocytic leukemia (APML) is a hematologic emergency with high curative potential when treated with all-trans ret-
inoic acid (ATRA) and arsenic trioxide (ATO). However, early-phase induction therapy may be complicated by serious adverse
events requiring rapid recognition and management.

Case Presentation

We report the case of a 22 years old woman with newly diagnosed APML who developed multiple life-threatening complica-
tions during induction therapy with ATRA and ATO. These included significant QT interval prolongation, severe electrolyte
disturbances, focal seizures, pseudo-ischemic chest pain likely due to coronary vasospasm, and dural venous sinus thrombosis
(DVST). Temporary discontinuation of therapy, aggressive supportive care, and coordinated multidisciplinary management
enabled full recovery and resumption of curative treatment.

Conclusion

This case underscores the importance of close monitoring and individualized, dynamic treatment strategies during ATRA-ATO
induction in APML. Clinicians should maintain a high index of suspicion for both common and rare complications such as
DVST and ATO-induced vasospasm. Early intervention and multidisciplinary collaboration are essential to safely navigate

toxicity while preserving therapeutic efficacy.
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1. Introduction

Acute promyelocytic leukemia (APML) is a distinct and highly
curable subtype of acute myeloid leukemia (AML), characterized
cytogenetically by the balanced reciprocal translocation t (15;17)
(q24;921), which results in the formation of the PML-RARA fu-
sion gene [1,2]. This translocation leads to a block in myeloid dif-
ferentiation at the promyelocyte stage, resulting in the accumula-

tion of abnormal promyelocytes in the bone marrow and peripheral
blood [1,3]. Clinically, APML presents with a unique coagulopa-
thy profile-most notably disseminated intravascular coagulation
(DIC) and hyperfibrinolysis-which historically contributed to high
early mortality rates, particularly from intracerebral or pulmonary
hemorrhage if diagnosis and treatment were delayed [2,4,10,16].
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The introduction of all-trans retinoic acid (ATRA) in the 1990s
represented a paradigm shift in APML management by promot-
ing differentiation of leukemic promyelocytes into mature granu-
locytes [2,5]. Subsequent studies revealed the synergistic benefit
of combining ATRA with arsenic trioxide (ATO), which induces
PML-RARA degradation and apoptosis [3,5,9]. This chemother-
apy-free regimen has now become the standard of care for low-
and intermediate-risk APML, achieving complete remission rates
exceeding 90% and long-term event-free survival approaching
85-90% [6,10,15].

Nevertheless, induction therapy with ATRA and ATO is not with-
out complications. ATRA can induce differentiation syndrome
(DS), a potentially fatal cytokine storm marked by fever, weight
gain, pulmonary infiltrates, and organ dysfunction [5,10]. ATO is
associated with dose-dependent cardiotoxicity, especially QT in-
terval prolongation, which increases the risk of life-threatening ar-
rhythmias [5,11,13]. Both agents also predispose patients to elec-
trolyte abnormalities-such as hypokalemia, hypomagnesemia, and
hypocalcemia-which may exacerbate cardiac risks and trigger neu-
rological manifestations [5,11,13]. In addition, thrombotic events,
although less common than hemorrhagic complications, are now
increasingly reported during induction and consolidation phases
[7,8,14,17]. One such rare but serious complication is dural ve-
nous sinus thrombosis (DVST), which can present with seizures,
focal neurological deficits, and signs of increased intracranial pres-
sure [4,12,14].

Thus, early induction in APML represents a high-risk window
during which patients are vulnerable to overlapping toxicities that
can rapidly escalate without timely intervention. This calls for a
multidisciplinary approach encompassing vigilant cardiac, neuro-
logic, and hematologic monitoring [9,16,17]. In this case report,
we describe a young woman with newly diagnosed APML who
developed multiple systemic complications during ATRA-ATO in-
duction therapy-including QT prolongation, seizures, chest pain,
and DVST-underscoring the importance of proactive surveillance
and individualized care during this critical phase of treatment.

2.Case Presentation

A 22-year-old previously healthy woman presented to the emer-
gency department with a one-week history of worsening fatigue,
spontaneous gum bleeding, and diffuse petechiae. She also report-
ed intermittent mild headaches and recent bruising after minor
trauma. There was no history of fever, weight loss, night sweats,
or recent infections. Her medical history was unremarkable, and
she was not taking any medications, herbal supplements, or con-
traceptives. She denied smoking, alcohol, or illicit drug use.

On physical examination, the patient appeared pale and fatigued

but was hemodynamically stable. Petechiae were evident on the
lower limbs and buccal mucosa. There was no lymphadenopathy,
hepatosplenomegaly, or signs of active infection. Cardiopulmo-
nary and abdominal examinations were unremarkable.

2.1 Differential Diagnosis:

The initial differential diagnosis included:

* Other subtypes of acute myeloid leukemia (AML) such as mono-
cytic or myelomonocytic variants

* Idiopathic thrombocytopenic purpura (ITP) due to isolated
thrombocytopenia and bleeding

* Thrombotic thrombocytopenic purpura (TTP) due to petechiae
and low platelets

* Severe systemic infection or sepsis-related DIC

However, the presence of abnormal promyelocytes, DIC features,
and molecular confirmation rapidly narrowed the diagnosis to
APML.

2.2 laboratory Investigations

Initial laboratory investigations showed WBC count of 2.1 x
10%/L, hemoglobin of 8.7 g/dL, and platelet count of 19 x 10%L,
consistent with pancytopenia. Coagulation studies revealed INR
1.6, markedly elevated D-dimers, and low fibrinogen, raising sus-
picion for early disseminated intravascular coagulation (DIC).
Liver and renal function tests were normal. Peripheral smear
showed circulating promyelocytes with prominent Auer rods,
prompting urgent hematology consultation. A bone marrow biop-
sy confirmed 80-90% hypergranular promyeloblasts, and reverse
transcription-polymerase chain reaction (RT-PCR) detected the
PML-RARA fusion gene, establishing the diagnosis of APML.

The sagittal section clearly delineates the midline anatomical
structures. The white arrow points to an abnormally hyperintense
(bright) area within the superior sagittal sinus, which normally
should appear as a flow void (dark due to fast-flowing blood). This
hyperintensity suggests the presence of a thrombus occluding the
lumen of the superior sagittal sinus, consistent with DVST. No
signs of parenchymal infarction or herniation are visible (Figure
1). The axial image further supports the diagnosis. The white arrow
highlights a filling defect or altered signal intensity in the region
of the superior sagittal sinus, suggesting thrombus formation. The
lack of the usual flow void and the presence of high signal intensity
is characteristic of thrombosed venous sinus in subacute stages on
T1-weighted imaging. The surrounding brain parenchyma shows
no signs of edema or hemorrhagic conversion (Figure 2).
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Figure A (Sagittal T1-weighted MRI):

Legend
MRI showing hyperintensity in the superior sagittal sinus, consistent with Dural venous sinus thrombosis (DVST). No signs of
infarction, hemorrhage, or herniation are noted.

Figure 2 (Axial T1-weighted MRI):

Legend

Axial T1-weighted image depicting a filling defect (white arrow) in the superior sagittal sinus. Loss of flow void and hyperinten-
sity indicate subacute thrombus formation.

The figure C demonstrates a subacute dural venous sinus thrombosis (DVST). A white arrow indicates the thrombus within the superior
sagittal sinus, visualized as an area of abnormal hyperintensity along the midline. This radiologic appearance is typical of the subacute
phase of thrombosis, during which the clot contains intracellular methemoglobin, resulting in increased signal on T2-weighted images.
No associated hemorrhage, infarction, or mass effect is observed. The remaining cerebral structures appear within normal limits (Figure
3).
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Figure 3: Axial T2-Weighted Magnetic Resonance Imaging (MRI) of the Brain

Legend:

T2-weighted image showing abnormal midline hyperintensity in the superior sagittal sinus (white arrow). Appearance is typical of sub-

acute DVST with no mass effect or parenchymal injury.

2.3 Management and Complications

Given the emergent risk of hemorrhage due to DIC, ATRA was
promptly initiated at a dose of 45 mg/m?/day. Plans were made
to add ATO; however, baseline electrocardiogram (ECG) revealed
prolonged QTc >500 ms, delaying its initiation. Electrolyte sup-
plementation (potassium, magnesium, and calcium) was started
immediately to mitigate the risk of torsades de pointes.

On Day 6 of induction, the patient developed diffuse myalgias and
a focal seizure involving the left upper limb. Repeat ECG showed
frequent premature ventricular complexes (PVCs) with persistent-

ly prolonged QTc. ATRA was temporarily withheld, and aggres-
sive electrolyte repletion was undertaken. No abnormalities were
found on brain MRI at that stage, and an autoimmune panel was
negative.

By Day 10, ECG changes had improved, and ATRA was restarted
cautiously along with ATO. However, on Day 12, she developed
sudden-onset chest discomfort, associated with palpitations and
mild dyspnea. ECG revealed ST-segment depressions, but tro-
ponin levels were negative and cardiac enzymes only mildly ele-
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vated. Echocardiography demonstrated a normal ejection fraction
(EF) with no wall motion abnormalities. A coronary angiogram
ruled out obstructive coronary disease. The episode was attributed
to drug-related vasospasm or transient ATO-related cardiotoxicity.

On Day 15, the clinical course worsened when the patient devel-
oped sudden lower limb weakness progressing to complete para-
plegia. Neurologic exam confirmed flaccid paralysis with reduced
reflexes in both lower extremities, and sensory level at T10. An
urgent spine MRI ruled out compressive myelopathy. A repeat
brain MRI was unremarkable, but magnetic resonance venography
(MRV) of the brain showed extensive DVST involving the superior
sagittal and transverse sinuses. This was considered a thrombotic
complication related to APML and ATRA. Induction therapy was
paused, and therapeutic low-molecular-weight heparin (LMWH)
was initiated under close hematologic and neurologic supervision.

Over the next two weeks, the patient showed gradual neurological
improvement, regaining partial strength in her lower limbs. Re-
peat MRV showed partial recanalization of the thrombosed venous
sinuses. Following stabilization, ATRA and ATO were reinitiated
cautiously, with frequent ECG monitoring and electrolyte correc-
tion. No further seizures or cardiac symptoms occurred during the
remainder of therapy.

Throughout hospitalization, the patient required frequent platelet
and cryoprecipitate transfusions to manage her DIC and prevent
hemorrhagic complications. Supportive care included neuropro-
tective measures, analgesia for myalgias, and psychiatric support
to address anxiety and mood disturbances during prolonged hos-
pitalization.

2.4 Outcome and Follow-up

By the end of induction, the patient had achieved hematologic
and molecular remission. Neurologically, she had mild residual
weakness in her lower limbs, but was able to walk with support.
She was discharged on Low Molecular Weight Heparin (LMWH)
and planned for continued ATO-based consolidation therapy. At
her 6-month follow-up, the patient remained in remission, with
marked neurological recovery, stable cardiac status, and no recur-
rence of thrombotic or seizure events.

2. Clinical Discussion

This case illustrates the unpredictable and potentially life-threat-
ening complications that can arise during the induction phase of
ATRA-ATO therapy in APML. While this therapeutic combination
has revolutionized outcomes-achieving remission rates of >90%
in low- to intermediate-risk patients [6,10,15]-it demands vigilant
supportive care due to its narrow therapeutic window and toxici-
ties. Our patient experienced a rare convergence of complications,
including cardiac arrhythmia, neurological dysfunction, and ve-
nous thrombosis, despite being otherwise healthy.

QT prolongation was among the earliest and most dangerous man-
ifestations. Arsenic trioxide blocks hERG potassium channels, dis-
rupting ventricular repolarization and increasing arrhythmia risk
[11,13]. In our case, the QTc exceeded 500 ms, accompanied by
premature ventricular contractions (PVCs) and a seizure episode
(Figure D). Although initial MRI was unremarkable, and seizures
may suggest leukemic CNS involvement or thrombosis, the tem-
poral association with QTc changes and correction with electrolyte
supplementation suggests a metabolic or drug-induced encepha-
lopathy [5,13].
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Figure 4: Twelve-lead electrocardiogram (ECG) showing QTc prolongation and frequent premature ventricular contractions (PVCs).
Legend

The ECG demonstrates sinus rhythm with a prolonged corrected QT interval (QTc >500 ms). Frequent monomorphic PVCs are
observed in leads II and V2-V5. The T-wave morphology appears broad and notched in several precordial leads, consistent with
repolarization abnormalities. No ST-segment elevations are present.
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Electrolyte imbalances are a well-documented toxicity during in-
duction, contributing to both neurological and cardiac complica-
tions [5,11,13]. Close monitoring and replacement of potassium,
calcium, and magnesium are essential, especially in patients re-
ceiving QT-prolonging agents such as ATO and ATRA. Our patient
required intensive electrolyte repletion and temporary cessation of
therapy, which ultimately prevented torsades de pointes or pro-
gression to ventricular fibrillation.

The transient chest pain and ECG changes further complicated the
clinical course. Despite negative troponins and normal angiogra-
phy, the presentation was consistent with drug-induced coronary
vasospasm or myopericarditis-a known but rare ATO-related tox-
icity [5,9,13]. This pseudo-ischemic syndrome can closely mimic
acute coronary events and requires a high index of suspicion and
cardiology input for accurate diagnosis and supportive care.

Most notably, the patient developed paraplegia due to extensive
dural venous sinus thrombosis (DVST)-a rare but increasingly rec-
ognized thrombotic event in APML patients, even those classified
as low-risk [7,8,14]. Although hemorrhagic complications remain
more common, venous thromboembolism-including cerebral vein
thrombosis-has emerged as a serious risk during ATRA-ATO ther-
apy [4,12,14,17]. Anticoagulation in the setting of thrombocyto-
penia and DIC poses a major clinical dilemma; however, as this
case demonstrates, with adequate transfusion support and close
neurologic monitoring, LMWH can be administered safely and
effectively [12,14,16].

What makes this case particularly instructive is the co-occur-
rence of multiple high-risk events during the same induction win-
dow-QTec prolongation, seizure-like activity, chest pain with ECG
changes, and DVST-all in a young, low-risk APML patient. While
each of these has been described in isolation, their simultaneous
presentation is exceptionally rare. Moreover, this case exemplifies
the importance of not hesitating to temporarily halt therapy during
toxicity, as treatment interruptions-when medically justified-do
not necessarily compromise remission outcomes [6,10,17].

Multidisciplinary management, including hematology, neurol-
ogy, cardiology, and supportive care teams, was key to ensuring
survival and recovery. This underscores that even in the era of
chemotherapy-free regimens, APML induction therapy remains
a high-stakes period requiring proactive planning, real-time clin-
ical decision-making, and comprehensive monitoring protocols
[9,15,17].

3. Conclusion

This case highlights the complexity of managing APML during
ATRA-ATO induction therapy. Early-phase complications such as
seizures, cardiac symptoms, electrolyte imbalances, and throm-
botic events like DVST necessitate proactive surveillance, rapid
intervention, and individualized treatment strategies. Despite en-

countering several potentially fatal toxicities, our patient com-
pleted induction successfully due to timely multidisciplinary care
and therapy modification. As ATRA-ATO becomes the standard of
care, awareness of its toxicities and readiness to manage them is
crucial for achieving optimal outcomes.

5. Consent: Written informed consent was obtained from the pa-
tient for participation in this case study and for the publication
of related clinical details and images. The patient was assured of
confidentiality, and all identifying information was anonymized to
protect their privacy.
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