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Abstract

Introduction Acute promyelocytic leukemia (APML) is a distinct subtype of acute myeloid leukemia typically characterized
by hemorrhagic complications due to coagulopathy. Thrombotic events as the initial presentation of APML are exceedingly
rare. We report a rare case in which cerebral venous thrombosis (CVT) and pulmonary thromboembolism (PTE) were the
initial manifestations of APML, highlighting an atypical clinical presentation and its successful management.

Clinical Presentation

A 35-year-old woman presented with a 1-month history of persistent headache and neck pain, followed by two weeks of hem-
optysis, low-grade fever, fatigue, and anorexia. Laboratory investigations revealed leukopenia and circulating promyelocytes,
with bone marrow aspiration showing >80% promyelocytes with Auer rods (confirmed by PML/RARA FISH positivity),
contrast-enhanced chest CT revealing PTE in the right pulmonary artery/inferior vena cava with right lower lobe infarction,
and brain MRI/MRYV demonstrating acute-subacute CVT with chronic left transverse sinus thrombosis.

She was diagnosed with low-risk APML complicated by PTE and CVT. Therapeutic management included anticoagulation
(heparin bridged to warfarin) combined with ATRA and arsenic trioxide (ATO) induction therapy. This approach resulted
in marked clinical and hematologic improvement, allowing for discharge with plans for consolidation therapy and outpatient
follow-up, demonstrating the feasibility and efficacy of combined anticoagulation and APML-targeted therapy.

Conclusion This case highlights three crucial lessons: (1) APML can present with thrombotic complications before typical
hemorrhagic manifestations or diagnosis, requiring heightened clinical suspicion; (2) concurrent management of thrombosis
and APML with anticoagulation plus ATRA/ATO is both feasible and effective; and (3) multidisciplinary collaboration is
essential for optimal outcomes in such complex presentations, emphasizing the need to consider APML in the differential
diagnosis of unexplained thrombotic events.
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Introduction

Acute promyelocytic leukemia (APML) is a distinct subtype
of acute myeloid leukemia (AML) defined by the t(15;17)
(q24;q921) translocation, resulting in the PML/RAR« fusion
gene. This genetic alteration disrupts myeloid differentiation
and underlies APML’s unique coagulopathy, which manifests
as severe bleeding complications, the leading cause of early
mortality and paradoxical thrombotic events [1-4]. Thrombo-
sis occurs in 2-15% of APML cases, exceeding rates observed
in other leukemias, with venous thromboembolism includ-
ing deep veins, the cerebral venous sinus, and the portal and
hepatic veins. In contrast, arterial clots are most commonly
associated with peripheral artery occlusion, myocardial
infarction, and stroke, contributing to morbidity [4-7].

Cerebral venous sinus thrombosis (CVT), a rare but life-
threatening thrombotic complication (0.5% of all strokes),
is seldom reported as an initial presentation preceding APL
diagnosis [4-7].

This case report describes a 35-year-old Ethiopian woman
who presented with CVT and pulmonary thromboembolism
(PTE) prior to APML recognition, highlighting the diag-
nostic challenges and clinical significance of coagulopathy
in APML and integrated management of thrombosis and
leukemia, particularly in resource-limited settings where
diagnostic delays may exacerbate outcomes.

Case Presentation

A 35-year-old Ethiopian woman was referred to our ter-
tiary care hematology center (day 0) for evaluation and
management of suspected acute promyelocytic leukemia

Fig.1 Image A,B,C,D,E, F.:
There is a partial filling defect
over the superior sagittal sinus
and left transverse sinus. There
is also a right temporo-occipital
cortical T1 hypo-, T2-, and
FLAIR hyperintense signal,
which has restrictions on DWI,
with no blooming foci on SWI.
The lesion has no enhancement
on postcontrast imaging. No
leptomeningeal enhancement
was noted. This was consistent
with SSS and left transverse
sinus partial thrombosis with a
venous infarction
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(APML) complicated by cerebral and pulmonary throm-
boses. Her symptoms began approximately 1 month prior
(day —30) with persistent, severe global headache and
neck pain. Around day —16, she developed a produc-
tive cough with hemoptysis, low-grade fever, progres-
sive fatigue, anorexia, and unintentional weight loss.
On day —11, she experienced a brief episode of vaginal
bleeding, which was managed at a private hospital with
a 3-day course of a combined oral contraceptive pill
(ethinylestradiol). She reported no prior medical condi-
tions or known family history of thrombotic disorders or
hematologic malignancies. No genetic testing was con-
ducted among family members to assess for inherited
thrombophilia.

Initial Presentation and Referral (Day —-11
to Day 0)

She was admitted at a private hospital where she was treated
empirically for community-acquired pneumonia (CAP) with
intravenous antibiotics. Persistent headache prompted brain
MRI/MRYV, which revealed cerebral venous thrombosis (CVT)
involving the superior sagittal and left transverse sinuses
(Fig. 1). A peripheral blood smear at this facility demon-
strated leukopenia and circulating abnormal promyelocytes
with Auer rods, strongly suggesting acute promyelocytic
leukemia (APML). Due to this complex presentation of sus-
pected hematologic malignancy with major thrombosis, she
was transferred to our tertiary center for definitive diagnosis
and management.
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Fig.2 Peripheral morphology; leukopenia with occasional promyelo-
cytes (arrow)

Evaluation at Tertiary Center (Day 0 Onward)

On arrival, the patient was pale and tachycardic (HR 118 bpm),
with BP 100/60 mmHg, RR 24 breaths/min, and oxygen satu-
ration 85-87% on room air. She was afebrile. Lung ausculta-
tion revealed coarse crackles in the right lower lung field. Neu-
rologically, she was alert and oriented without focal deficits.
There was no lymphadenopathy or hepatosplenomegaly.

Laboratory tests showed leukopenia (WBC 3,400/pL),
anemia (Hb 9.2 g/dL), thrombocytopenia (platelets 60,000/
pL), and elevated LDH (252 U/L). HIV, HBV, and VDRL
testing were negative. Peripheral smear confirmed promyelo-
cytes with Auer rods (Fig. 2). Bone marrow biopsy revealed
hypercellular marrow with >80% promyelocytes (Figs. 3
and 4), and FISH analysis confirmed the PML/RARA fusion
gene, establishing the diagnosis of APML.

Chest CT scan revealed pulmonary thromboembolism
(PTE) involving the right pulmonary artery and inferior vena
cava (IVC), with right lower lobe pulmonary) (Fig. 5). Pelvic
ultrasound incidentally detected uterine fibroids. Autoim-
mune and antiphospholipid antibody panels were negative.

Fig.3 Bone marrow aspirate:
promyelocytes with coarse
azurophilic granules and Auer
Rods (arrow)

;50_;. i ‘ « : O‘

Diagnostic Challenges and Management

The diagnosis was delayed due to overlapping symptoms
mimicking pneumonia and delayed expert hematopathol-
ogy review. The thrombotic complications (CVT and PTE)
masked typical bleeding signs of APML, contributing to
diagnostic uncertainty. The strong suspicion of APML led
to the initiation of all-trans retinoic acid (ATRA) and arse-
nic trioxide (ATO) therapy on day + 3, before molecular
confirmation.

A multidisciplinary team including hematologists, neu-
rologists, and radiologists managed the patient. Anticoagula-
tion was started with intravenous heparin (aPTT goal 60—80
s), transitioned to warfarin (INR 2-3). Leukemia-directed
therapy included ATRA (45 mg/m?/day) and ATO (0.15
mg/kg/day). Supportive care included oxygen and blood
transfusions. She was closely monitored for differentiation
syndrome, which did not occur.

Outcome and Follow-Up

The patient’s condition improved steadily, achieving com-
plete hematologic remission. Repeat imaging showed par-
tial resolution of thrombi. After 52 days of hospitalization,
she was discharged on oral warfarin with therapeutic INR
and continued outpatient follow-up. Bone marrow reas-
sessment confirmed morphologic remission. She tolerated
treatment well, with no major bleeding or differentia-
tion syndrome. Mild headaches during ATRA initiation
resolved without intervention.

Discussion

This case illustrates a rare and clinically challenging pres-
entation of acute promyelocytic leukemia (APML), in
which concurrent cerebral venous thrombosis (CVT) and
pulmonary thromboembolism (PTE) were the initial mani-
festations. The successful use of ATRA and arsenic trioxide
(ATO) alongside anticoagulation demonstrates the feasibil-
ity of managing high-risk thrombotic complications even
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Fig.4 Bone marrow aspirate:
a cellular smear flooded with
promyelocytes having coarse
azurophilic granules

in resource-limited settings. This report provides valuable
clinicopathological insight, supported by imaging-confirmed
thrombosis and a comprehensive hematologic workup, while
also drawing attention to demographic and geographic dis-
parities in APL presentation—particularly among young
African women.

APML is defined by the PML/RARA fusion gene and is
characterized by a complex coagulopathy that predisposes
to both hemorrhagic and thrombotic complications [1].
While bleeding is more frequently observed, thrombosis
occurs in up to 20% of APL cases, particularly during the
diagnostic or induction phases [2, 3, 5, 7-9]. The under-
lying mechanism involves leukemic expression of tissue
factor (TF) and cancer procoagulant (CP), which activate
the coagulation cascade and lead to excessive thrombin
generation [10-12]. In parallel, proinflammatory cytokines
such as IL-1f and TNFa contribute to endothelial injury
and downregulation of natural anticoagulants like thrombo-
modulin, further exacerbating the prothrombotic state [13].

This patient’s presentation with cerebral venous throm-
bosis (CVT) and pulmonary thromboembolism (PTE) aligns
with reported thrombotic events in acute promyelocytic
leukemia (APML). However, in contrast to many reported
cases where additional risk factors such as oral contraceptive
pill (OCP) use may contribute to thrombosis [14—17], the
symptoms of CVT and PTE in this patient developed before
she initiated OCPs. This suggests that the thrombotic events
were primarily driven by the underlying APML-associated
coagulopathy, rather than being triggered by exogenous hor-
monal exposure. CVT itself remains rare (1.3-2.6 cases per
100,000) but occurs more frequently in young females, often
presenting with headaches in over 90% of cases [14-16,
18-22]. In African cohorts, CVT in APML also shows a
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marked female predominance—up to 80%—which is con-
sistent with this Ethiopian case [18].

Therapeutically, ATRA/ATO achieves remission in>90%
of patients but may transiently worsen coagulopathy due to
differentiation syndrome [3, 10, 23, 24]. Timely anticoag-
ulation is supported by consensus guidelines even during
cytopenia, though high-quality APML-specific trials remain
lacking [10, 25]. This patient’s management with heparin
bridging to warfarin was successful, as reflected by full
hematologic recovery at discharge (platelets: 406,000/pL).

The combination of APL-induced coagulopathy, OCP
use, and endothelial injury from inflammatory cytokines
likely culminated in this patient’s CVT and PTE. APML
drives a prothrombotic state through TF/CP activation
and cytokine release, while OCPs further contribute to
hypercoagulability, particularly in genetically or hormo-
nally predisposed females [13-16]. The delayed presenta-
tion with subacute headache and hypoxia, although non-
specific, mirrors classical signs of CVT and pulmonary
infarction. The patient’s rapid hematologic and clinical
improvement following ATRA/ATO induction and tar-
geted anticoagulation further supports the reversibility
of APML-associated thrombosis when treated early and
appropriately.

Conclusions

This case highlights the critical need for early recognition and
tailored management of thrombotic complications in acute
promyelocytic leukemia. It underscores the importance of
maintaining a high index of suspicion for CVT and pulmonary
embolism in young females presenting with unexplained head-
aches or hypoxia, especially when hematologic abnormalities
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Fig.5 Chest CT with contrast
agent revealed a non-enhancing
soft tissue filling defect over the
IVC, right ventricle, and right
inferior segmental and subseg-
mental pulmonary artery. There
is also a right lower lobe periph-
erally located non-enhancing
wedge-shaped opacity with
adjacent pleural fluid collec-
tion, likely IVC, intracardiac,
and right segmental pulmonary
artery thrombosis with periph-
eral lung infarction

are present. The effective integration of APML-directed ther-
apy and anticoagulation in a resource-limited setting reinforces
that timely, evidence-based intervention can lead to favorable
outcomes despite diagnostic and logistical challenges.

Patient Perspective

At first, I felt terrified and overwhelmed by my symptoms—
the constant, severe headaches, extreme tiredness, and unex-
plained bleeding. After being transferred, I finally got the right
diagnosis and treatment. The medications (ATRA and arsenic
trioxide) and blood thinners helped me improve, and the doc-
tors explained everything clearly. I'm grateful for the care I
received and now feel hopeful about my recovery and future.

Abbreviations ATO: Arsenic trioxide; AML: Acute myeloid leukemia;
APML: Acute promyelocytic leukemia; ATRA: All-trans retinoic acid;
BCR3: Breakpoint cluster region 3 transcript; CD: Cluster of differentia-
tion; CP: Cancer procoagulant; CT scan: Computed tomography scan;
CVT: Cerebral sinus venous thrombosis; DVT: Deep vein thrombosis;
FISH: Fluorescence in situ hybridization; FLT3-ITD: Fms-like tyrosine
kinase 3 internal tandem duplication; /CH: Intracerebral hemorrhage;
INR: International normalized ratio; LDH: Lactate dehydrogenase;
LMWH: Low-molecular-weight heparin; MRI: Magnetic resonance imag-
ing; MRV: Magnetic resonance venography; OCPs: Oral contraceptive
pills; PML/RARA: Promyelocytic leukemia/retinoic acid receptor alpha
fusion gene; PTE: Pulmonary thromboembolism; TF: Tissue factor;
UFH: Unfractionated heparin; WHO: World Health Organization

Author Contributions Yadelew Jember Kassie; contributed to the con-
ception of the report, data collection, and drafting of the manuscript.
Temesgen Assefa Ayele; participated in patient management, literature
review, and manuscript editing.Mustejib Abdla Hussen; was involved
in literature review, interpretation of data, and revision of the manu-
script for intellectual content.Yared Gebremicheal Tarekegn;assisted
in data interpretation, reference organization, and formatting of the
final version.Demamu Agegn Adugna; contributed to the radiological
review and clinical data analysis.Bereket Bizuneh Bekele; assisted in
case documentation, critical review, and final approval of the version
to be submitted

Data Availability No datasets were generated or analysed during the
current study.

Code Availability No custom code or software was used in the prepara-
tion or analysis of this case report.

Declarations
Ethics Approval and Consent to Participate Not applicable.

Informed Consent The patient voluntarily provided written informed
consent authorizing the publication of this case report and accompany-
ing medical images. The signed consent documentation can be made
available for review if required.

Consent for Publication Written informed consent was obtained from
the patient for publication of this case report and any accompanying
images. A copy of the written consent is available for review by the
Editor-in-Chief of this journal.

Competing Interests The authors declare no competing interests.

SN Comprehensive Clinical Medicine
A SPRINGER NATURE journal



433 Page 6 of 6 SN Comprehensive Clinical Medicine (2025) 7:433
References adults in the United States, 2001-2007. Blood. 2012;119:34-43.
https://doi.org/10.1182/blood-2011-04-347872.
1. de Thé H. Pandolfi PP. Chen Z. Acute promvelocytic leuke- 15. Coutinho JM, Zuurbier SM, Aramideh M. The incidence of
’ mia: a pa,radigm for oﬁcoprotei.rl—targetepd cuZe Ca}llncer Cell cerebral venous thrombosis: a cross-sectional study. Stroke.
2017;32(5):552-60. hitps-//doi.org/10.1016/j.ccell 2017.10.002. 2012:43:3375-7. https://doi.org/10.1161/strokeaha. 112.671453.
2. Kayser S, Schlenk RF, Platzbecker U. Management of patients 16. Devasagayam S.’ Wyz'itt B, L?ydgn J; Kleinig T..Cerebral venous
with acute promyelocytic leukemia. Leukemia, 2018:32(6):1277— sinus thrombosis incidence is higher than previously thought: a
94. htps://doi.ore/10 1038/341375.-018-0139-.4 ’ ’ retrospective population-based study. Stroke. 2016;47:2180-2.
3. BrecciaM, Lo Coco F. Thrombo-hemorrhagic deaths in acute pro- http s://doi.org/10.1 161./st'r01.<eaha. ! 16'0136171 . .
myelocytic leukemia. Thromb Res. 2014:133(Suppl. 2):S112-6 17. Otite FO, et al. Trends in incidence and epidemiologic characteris-
httos://doi.ore/10 10i6/50049—384.8(14)5’0019—9 e ’ tics of cerebral venous thrombosis in the United States. Neurology.
4 Ra'p ﬁrkarM ilon'zo TA. Wane YC. Gerbine RB Gz.unis AS. Feusner 2020;95:€2200-13. https://doi.org/10.1161/strokeaha.120.030800.
: JHJpet al Ri;k markers ’for signi ﬁc’:ant blef ding’ and thron’1bosis in 18. Kiristoffersen ES, et al. Incidence and mortality of cerebral venous
pediatric acute promyelocytic leukemia: report from the children’s thrf)mbosm mna Norweglgn population. Stroke. 2020:51:3023-9.
oncology group study AAMLO631. J Pediatr Hematol Oncol. 19. Bai C, et gl. Pathogen'esm a'nd management of cerebrovasculgr
2019:41(1):51-5. https://doi.org/10.1097/MPH.0000000000001280. g;‘t?l%wl 2‘35305/‘1:32/8%“3 4134‘15' 2021:12(1):203-222. https://doi.
5. Chang H, Kuo MC, Shih LY, Wu JH, Lin TL, Dunn P, et al. Acute g : ) . . .
promyelocytic leukemia-associated thrombosis. Acta Haematol. 20. UliviL, et al. Cerebral venous thrombosis: a practical guide. Pract
2013;130(1):1-6. https://doi.org/10.1159/000345833. Neurol. 2020;20(3):33667. .
6. Rashidi A, Silverberg ML, Conkling PR, Fisher SI. Thrombosis 21. Al-Sulaiman A. Clinical aspects, diagnosis, and management of
’ in acute p;omyelocytic leu,kemia Throml’) Res. 2 01'3.1 31:281-9 cerebral vein and dural sinus thrombosis: a literature review. Saudi
https://doi.org/10.1016/j.thromres.2013.01.012. 2 ’Ll;gteisz?im'Ciofﬂl(S):137' thrombosis in A tina: clini
7. Paxton AB, Micieli JA. Diagnosis of acute promyelocytic leuke- : ’ N re I'é'l vegous TOMDOSIS 1N Argen m.a' clini-
mia after presentation to neuro-ophthalmology. J Neuro-Ophthal- cal presentation, predisposing factors, outcomes, and literature
mol. 2021. https://doi.org/10.1097/WNO 0000'000000001259 review. J Stroke Cerebrovasc Dis. 2020;29:105145. https://doi.
8. Zhang X, Guo X. Risk factors for thrombosis in Chinese subjects- org/10. 10.16/J J strokecerebrovasdls.202.0. 105143, .
with acute promyelocytic leukemia, Thromb J. 2021:19(01):42 23. Cao M, Li T, He Z, et al. Promyelocytic extracellular chromatin
9 Ben Salah M. Behir M. Berred R ;:t al. PBI 862' aci]te pror.'nye.:- exacerbates coagulation and fibrinolysis in acute promyelocytic
locytic leukemia and thrombosis: how to identify the high-risk le.ukernla. BIO.Od' 2017Mar 30;129(13):1855-64. .
patients? HemaSphere. 2022:6:1682-3. 24. LiG, Wu.J ,LiR, et.al. Improverr}ent of early deatb in ac.ute pro-

10. David S, Mathews V. Mechanisms and management of coag- myelocytic leukemia: a population-based analysis. Clin Lym-
ulopathy in acute promyelocytic leukemia. Thromb Res. phoma Myeloma Leuk. 2023’23(02):678784' .
2018:164(Suppl 1):582-8. 25. Kashkoush Al et e}l. Cerebral venous sinus thrqmbosm in preg-

11. Sanz MA, Montesinos P. Advances in the management of nancy and puerperium: a pOOI?d’ systematic review. J Clin Neu-
coagulopathy in acute promyelocytic leukemia. Thromb Res. rosci. 2017;39:9-15. https://doi.org/10.1016/j.jocn.2017.02.046.

12 zH(ﬁil)l,)llz}} (Ig'épl"}loir)l:usng;Z.C Ghiaur G. Coagulopathy in acutepro- Publisher's Note Springer Nature remains neutral with regard to

’ myelocytic léukemia’ can \’Jve go bey(.m d supportive care? Pront jurisdictional claims in published maps and institutional affiliations.
Med Lausanne. 2021;8:722614. . - .

13. Moore KL, Esmon CT, Esmon NL. Tumor necrosis factor leads Sprlnger N.ature or lt.s llce.nsor (e.g.a s001§ty or other partner). holds
to the internalization and degradation of thrombomodulin from exclusive rights tO‘thIS article under a pubhshmg. agreement with the
the surface of bovine aortic endothelial cells in culture. Blood author(s) or other rightsholder(s); author self-archiving of the accepted
1989:73:159-65 ’ ’ manuscript version of this article is solely governed by the terms of

14. Dores GM, Devesa SS, Curtis RE, Linet MS, Morton LM. Acute Ul Publishing agreement and applicable law.

leukemia incidence and patient survival among children and

SN Comprehensive Clinical Medicine

A SPRINGER NATURE journal


https://doi.org/10.1016/j.ccell.2017.10.002
https://doi.org/10.1038/s41375-018-0139-4
https://doi.org/10.1016/S0049-3848(14)50019-9
https://doi.org/10.1097/MPH.0000000000001280
https://doi.org/10.1159/000345833
https://doi.org/10.1016/j.thromres.2013.01.012
https://doi.org/10.1097/WNO.0000000000001259
https://doi.org/10.1182/blood-2011-04-347872
https://doi.org/10.1161/strokeaha.112.671453
https://doi.org/10.1161/strokeaha.116.013617
https://doi.org/10.1161/strokeaha.120.030800
https://doi.org/10.14336/AD.2020.0404
https://doi.org/10.14336/AD.2020.0404
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105145
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105145
https://doi.org/10.1016/j.jocn.2017.02.046

	Dual Thrombotic Complications in Acute Promyelocytic Leukemia: A Case of Cerebral Venous Thrombosis and Pulmonary Embolism
	Abstract
	Introduction 
	Conclusion 

	Introduction
	Case Presentation
	Initial Presentation and Referral (Day −11 to Day 0)
	Evaluation at Tertiary Center (Day 0 Onward)
	Diagnostic Challenges and Management
	Outcome and Follow-Up
	Discussion
	Conclusions
	Patient Perspective

	References


