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Introduction
APL, being a unique subtype of AML in view of the morphology 

and molecular pathogenesis was considered a highly fatal disease with 
high mortality due to life threatening coagulopathy and bleeding in 
the early phase of the disease. Clinical presentation and morphology 
are the clues to diagnosis, which prompts to start therapy at the 
earliest suspicion, as it is considered a medical emergency. However, 
in rare instances, the clinician might stumble upon diagnostic cross 
roads, making delays and confusions in diagnosis and management. 
Herein, we present a series of 3 cases of AML, with similar concerns. 

Case Presentations
Case 1

A 15-year-old girl presented, with history of low-grade fever for 
25 days, intermittent episodes of epistaxis, bleeding per rectum and 
menorrhagia for 15 days, weakness of left side of the body along with 
aphasia for 15 days. On examination she had generalised petechial 
rash, pallor and left sided upper motor neuron (UMN) type of 
hemiparesis along with facial palsy and aphasia. She was evaluated in 
another center and found to have pancytopenia – hemoglobin – 8.4 
gm/dL, total leucocyte count (TLC) – 540 cells/mm³ (neutrophil – 
23%, lymphocytes 74 %, monocytes 4%), platelet count - 46000/mm³. 
Her coagulation profile was normal and peripheral smear did not 
reveal any atypical cells. In view of acute stroke, a Magnetic Resolution 
Imaging (MRI) of brain was done which showed acute infarct in right 
ganglio-capsulonic region, left cerebellum and left ganglio-capsulonic 

region along with areas of hemorrhage within. In view of pancytopenia, 
her bone marrow examination was done which showed 79% blasts, 
some of the blasts showing a polar cytoplasmic extension, giving a 
hand-mirror appearance (Figure 1). An immunophenotypic flow 
cytometric analysis revealed moderate expression of CD38, CD13, 
CD33, CD117, cytoplasmic MPO, CD56, while negative for CD34 
AND HLA-DR - suggestive of APL. She was started on oral ATRA 

Figure 1: Bone marrow aspirate examination of case 1 under 100x showing 
granular blasts with polar cytoplasmic extensions, giving a hand-mirror 
appearance (red arrows).
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at 25mg/m². The Real Time Polymerase Chain Reaction (RTPCR) 
analysis showed PML-RARA fusion with FLT3-TKD (D8335Y/I836) 
positivity and Injection Arsenic Trioxide at 0.15mg/kg was added. 
The metaphase karyotyping showed 46 XX, t(15;17) (q24;q21). She 
responded clinically, her counts have improved, and is on continuous 
ATRA/ATO therapy at present, with antiplatelet therapy. She did not 
develop any differentiation syndrome during the induction therapy.

Case 2

A 25-year-old male presented to the emergency with history of 
fever and myalgia for 20 days, bleeding from gums for 7 days, headache 
and inability to close left his left eyelid with deviation of angle of 
mouth to right side for 2 days. On examination, he had pallor, and 
gum swelling and bleeding, mild hepatosplenomegaly with left UMN 
7th cranial nerve palsy and rest of the CNS examination was normal. 
On investigations, his hemoglobin was 4.8 g/dL, total leucocyte 
count was 1,43,200/mm³ (neutrophil 60%, lymphocyte 22% and 
monocytes 12%), and platelet count of 18000/mm³. His coagulation 
parameters were deranged and required blood product transfusions. 

His peripheral smear revealed 80% medium to large sized blasts, 
with high nucleocytoplasmic ratio, irregular nuclear membrane with 
opened up chromatin, scant to moderate amount of cytoplasm (Figure 
2). Occasional blasts showed multiple auer rods (faggot cell). In view 
of suspected APL, ATRA at 45mg/m² was initiated immediately along 
with steroid prophylaxis for differentiation syndrome and hydroxyurea 
for cytoreduction. However, flowcytometric immunophenotypic 
analysis revealed blasts that showed a moderate CD38, CD64, HLA-
DR, CD33, CD4 with negative CD13, CD14, CD34, CD117, CD11c. 
Based on these findings, the diagnosis was revised as acute myeloid 
leukemia with monocytic differentiation and ATRA and steroid was 
stopped. In view of poor ECOG performance status, he was initiated 
on low intensive chemotherapy with Injection Decitabine 20mg/m² 
x 5 days along with oral Venetoclax 100 mg once daily, alongwith 
blood product transfusions. A Computed Tomography (CT) image 
of brain was normal, cerebrospinal fluid (CSF) analysis revealed no 
atypical cells, while Contrast Enhanced (CE)MRI brain revealed 
subtle enhancement in mastoid part of facial nerve. In view of his 
CNS involvement, he also received weekly intrathecal cytarabine 
chemotherapy during induction. PML- RARa translocation was 
negative by RTPCR, while the metaphase karyotyping which followed 
revealed 47,XY,+X,t(11;17)(q23;q21) (Figure 3), which corresponds 
to the translocation resulting in RARa fusion with ZBTB16 gene. He 
had responded to induction therapy with day 15 induction minimal 
residual disease (MRD) by flow cytometry being 1%.

Case 3

A 26-year-old male patient presented with complaints of 
intermittent fever and fatigue for 1months, dyspnoea for 2 days to 
the emergency. On examination, he had pallor, bilateral cervical 
level III lymphadenopathy, bilateral basal crepitations on the chest, 
splenomegaly of 5 cm and hepatomegaly of 1 cm below costal margin. 
On evaluation, his hemoglobin was 5.2 g/dl, TLC was 50700/mm³ and 
platelet was 7000/mm³, with derangement of coagulation parameters. 
His peripheral smear revealed leucocytosis with 90% blasts which 
were medium to large in size, have high nucleo-cytoplasmic ratio, 
round to slightly convoluted nuclei, prominent nucleoli and moderate 
amount of granular cytoplasm, with some blasts showing auer rods 
– suggestive of APL. He was started on ATRA at 45 mg/m², and 
Hydroxyurea and prednisolone to prevent differentiation syndrome. 
He also received blood product transfusion to correct coagulopathy. 
Flow cytometric analysis revealed 88.61% abnormal cells positive for 
CD13, CD33, CD117, cytoplasmic MPO with negative CD34 & HLA-
DR - confirming the diagnosis of APL. Injection ATO at 0.15mg/kg 
was also initiated. He also received 2 doses of injection Daunorubicin 
on day 3 and day 5. On day 3, the patient also developed severe 
differentiation syndrome, for which inj dexamethasone 10 mg 
iv twice daily was started and required non-invasive ventilation 
support. However, PML – RARA fusion was negative by RTPCR, 
hence we performed the FISH for variant APL, which was positive. 
His cytogenetics report which later followed, was 46,XY, t(1;17)
(q42;q21), which showed a balanced reciprocal translocation between 
the chromosomes 1 and 17, between the regions q42 and q21 (Figure 
4), corresponding to IRF2BP2-RARA in all the metaphases analysed, 
which is a rare variant APL, which is sensitive to ATRA/ATO based 
therapy. The patient is being continued on ATRA/ATO based therapy 
and his post induction marrow is in morphological remission. 

Figure 2: Peripheral smear examination of case 2 showing blasts with 
high nucleocytoplasmic ratio, irregular nuclear membrane with opened up 
chromatin, scant to moderate amount of cytoplasm and auer rod (red arrow).

Figure 3: Metaphase karyotyping of case 2 showing 47,XY,+X,t(11;17)
(q23;q21).

Figure 4: Metaphase karyotyping of case 3 showing 46,XY,t(1;17)(q42;q21).
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Discussion
APL is a particularly aggressive subtype of AML, comprising 

approximately 10% of AML cases. APL has a distinct morphology and 
clinical presentation that may be associated with a high early death 
rate due to potentially fatal coagulopathy. The early death in APL has 
been upto 30% in some studies. Hence, once a diagnosis of APL is 
suspected, the disease should be managed as a medical emergency [1]. 
A very high index of clinical suspicion to recognise the clinical and 
pathological features of the disease is necessary to prevent the early 
mortality in APL, by initiation of ATRA and optimal management of 
coagulopathy [2]. 

Gill et al in their study has shown that initiation of ATRA after 24 
hours of diagnosis was associated with a worser 30 day survival [3]. 
According to the National Comprehensive Cancer Network (NCCN) 
Guidelines, ATRA should be started before genetic confirmation in 
patients with clinical and pathological features of APL because early 
initiation of ATRA may prevent the lethal complication of bleeding 
resulting from disseminated intravascular coagulation [4].

The distinct changes in APL leading to coagulation abnormalities, 
which may manifest as hemorrhage, thrombosis or both is a very 
crucial clinical clue to the hematologists. The second step of suspicion 
is the immediate peripheral blood picture, showing abnormal 
promyelocytes with peculiar nuclear morphology, cytoplasmic 
granules and auer rods. Even in the age and advent of automated 
diagnostic analyzers, morphological examination that is human 
eye dependent remains to be the backbone in diagnosis. However, 
oftentimes, what meets the eye is often misleading or inadequate. 
In this case series, we present three different scenarios where the 
diagnosis and management of APL was challenging. 

For instance, in microgranular variants, or in cases of pancytopenic 
blood picture, diagnosis from peripheral blood becomes baffling and 
needs bone marrow for diagnosis, which may unveil blasts with APL 
morphology. In our case 1, the bone marrow showed hand mirror 
morphology of blasts with cytoplasmic pseudopods, which is mostly 
described with lymphoid malignancies, though not specific. Case 
reports of hand mirror blast morphology in APL is quite rare. Upon 
literature review, we could find case reports by Bapal et al in 2021, 
Sim et al in 2004 and by Sun et al in 1991 [5-7]. This uncommon 
morphological finding had led to a delay in initiation of ATRA in 
this case, until the immunophenotypic findings were suggestive of 
APL. It is noteworthy and a takeaway from this case that abnormal 
promyelocytes can also present with hand mirror appearance. 

Typical APL, which constitutes more than 95% cases, is 
cytogenetically characterized by a balanced reciprocal translocation 
between chromosomes 15 and 17, which results in the fusion between 
the promyelocytic leukemia (PML) gene and retinoic acid receptor-α 
(RARα) and is sensitive to differentiation therapy containing  all-
trans retinoic acid (ATRA) and arsenic trioxide (ATO). They exhibit 
an excellent clinical outcome even with chemotherapy free regimens. 
However, a rare subset of around 5% cases with morphologic, 
cytochemical and immunophenotypic features of APL show variant 
translocations involving the RARA gene at 17q21, named as variant 
APL [8]. Around 20 different fusion partners have been identified 
other than PML, in an excellent review on variant APL by Zhang et 

al [9]. Some of these are resistant to ATRA/ATO based therapy. The 
identification and understanding of these variant APLs are important 
in deciding the treatment regimen for optimal response. 

in the second case, the clinical presentation with overt DIC and 
CNS involvement, was highly suggestive of APL, with the peripheral 
blood smear showing blasts with promyelocyte like morphology, 
auer rods and faggot cells. ATRA was prudently started in this case, 
however, the flowcytometric picture was suggestive of blasts belonging 
to monocytic lineage than promyelocytes. The cytogenetic analysis 
however revealed the presence of PLZF or ZBTB16- RARA fusion, 
which is the best described variant translocation of APL, which is 
intrinsically resistant to ATRA/ATO based therapy. Though the 
morphological picture in peripheral smear was suggestive of APL, it 
is also often confused with AML with monocytic differentiation, as in 
this case. As the blasts are not immunophenotypically promyelocytic, 
this will be a rare case of AML with t(11;17), and not APL. Upon our 
literature review, previously, only 4 cases have been reported with this 
translocation in AML – M5 [10-13].

In the third case, which was clinically and morphologically APL 
the negativity of PML-RARA fusion transcript contemplated a doubt 
of variant APL. This prompted further evaluation, to the detection of 
IRF2BP2-RARA fusion, which is also a rare entity. Only seven cases 
of IR2BP2 translocation has been reported so far in literature and this 
will be the eighth case reported [14-20].

Conclusion
The prompt diagnosis and opportune treatment initiation is 

lifesaving in APL, which converts this highly fatal disease to a highly 
curable one. The diagnostic dilemmas in typical and variant APLs pose 
a challenge to the clinicians and pathologists. Quick identification of 
variant APL is also required as change in treatment might be required 
in some variants. Through this case series, we have described three 
cases which posed a difficulty in diagnosis. Further studies and 
reports are required in the future describe to study the landscape of 
morphology and genetics of APL. This might also pave way for further 
targeted therapies in variant APLs. 
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