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Acute Promyelocytic Leukemia (APL) is an aggressive form of Acute Myeloid Leukemia (AML), a cancer of the
bone marrow. APL causes accumulation of promyelocytes in the peripheral blood and bone marrow and is associated
with translocation t(15; 17). The diagnosis of APL can be made with the help of a complete blood count, peripheral
blood film examination, bone marrow, and flow cytometry. Immunophenotypically, APL is characterized by
positivity for CD117 and cMPO, bright positivity for CD33 and CD13, and negative for CD34 and HLA-DR. Here,

we present four cases suspected of acute leukemia on peripheral blood film and bone marrow examination and
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diagnosed as APL in flow cytometric analysis.

1. Introduction

APL is a subtype of AML-M3 in which abnormal promyelocytes are
predominantly present. The disease is characterized by a translocation t(15;
17) (922; q12) involving the retinoic acid receptor alpha (RARA) gene and
is distinguished from other forms of AML by its responsiveness to all-trans
retinoic acid (ATRA, also known as tretinoin) therapy.™ Excellent response
to ATRA in PML- RARA positive cases has been observed, while variable
RARA translocation has a variable response. Clinically, the patient presents
with bleeding manifestations, headache, fatigue, and weakness. The
hypergranular and microgranular variants have characteristic morphology,
which should be identified and communicated to the clinician immediately.?!
Our flow cytometry laboratory was established in the year 2022, and a total
number of 29 cases were diagnosed as AML, out of which four cases were
reported as APML. Hence, here we present the four cases with their complete
blood count, peripheral blood film, bone marrow findings, and flow
cytometric analysis.

2. Case presentation
Case 1

A 16-year-old female patient was admitted to the medicine department
with complaints of fever for six days, bleeding from nose and mouth for four
days, petechiae, and purpura all over the body for two days. The complete
blood count results were as follows: RBC- 1.83x10"6/uL; Hemoglobin-
6.1g/dL; Platelet- 15x10"3/uL; WBC- 26.28x1073/uL. On peripheral blood
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film examination- hypochromic red cells, hyperleukocytosis with ~95%
blasts, and blast equivalent were seen. Blasts were moderate to large with a
high N: C ratio, irregular nuclear membrane, cleaved and bilobed nuclei, fine
chromatin, inconspicuous nucleoli, and a moderate amount of cytoplasm. A
few cells showed cytoplasmic granules and auer rods. Few faggot cells were
also seen. The bone marrow aspiration- slides were diluted entirely with
blood. No bone marrow particles or megakaryocytes were seen in the
submitted smear. Thus, diagnosis of Acute leukemia was suggested on
peripheral blood film. Immunophenotypic analysis of CD45 vs. Side Scatter
revealed ~86% blast population, which showed dim CD45 expression and
moderate to high side scatter. The blasts were moderate positive for CD33
and cMPO, dim to moderate positive for CD13, CD64, dim positive for CD2
and negative for CD34, CD117, CD8, CD7, CD4, CD56, CD5, CD3, HLA-
DR, CD11b, CD14, CD15, cCD3, cCD79a and all B-cell lineage markers.
Findings were suggestive of APML.

Case 2

A 13-year-old male patient had visited the outpatient department (OPD)
with complaints of fever, headache, and vomiting for 10 days. The results of
the complete blood count were as follows:-RBC- 3.81x1076/uL,
Hemoglobin- 10.9 g/dL; Platelet- 47x10"3/uL; WBC- 23.48x10"3/uL. On
peripheral blood film examination- hypochromic red cell, hyperleukocytosis,
blast cells~ 95% atypical promyelocyte cells with increased N: C ratio,
irregular nuclear membrane, folded buttock-shaped nuclei, fine chromatin, 0-
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1 nucleoli, a moderate amount of cytoplasm showing granules and auer rods
were observed. No bone marrow aspiration smears were recovered. Thus,
diagnosis of Acute leukemia was suggested on peripheral blood film.
Immunophenotypic analysis of CD45 vs. Side Scatter revealed that ~ 84% of
the population showed CD45 dim expression and moderate to high side
scatter. The cells were bright positive for cMPO, moderately positive for
CD33, and dim to moderate positive for CD13, CD15, CD56, and CD64. The
cells were negative for CD34, CD3, CD79a, CD117, HLA-DR, CD14,
CD11b, CD7, CD4, CD8, CD2, CD5 and all B cell lineage markers. Findings
were suggestive of APML.

Case 3

A 51-year-old female patient was admitted to the medicine department
with complaints of fever, mouth sore from 20 to 25 days, and headache. The
complete blood count results were as follows: RBC- 2.04x1076/uL,
Hemoglobin- 6.6 g/dL, Platelets- 15x10"3/uL, WBC- 4.15x10"3/uL. On
peripheral blood examination- hypochromic red cells, TLC - 4.15x 10"3/uL,
blast cells ~ 87% blast/blast equivalent were observed. These cells had a high
N: C ratio, an irregular nuclear membrane with many cells showing bilobed
nuclei, fine chromatin, inconspicuous to prominent nucleoli, and a moderate
granular cytoplasm. Many cells showed auer rods. On bone marrow
aspiration- >80% blast and blast equivalent cells were observed. Cells were
medium to large in size, having a high N: C ratio, a moderate amount of
granular cytoplasm, an irregular nuclear membrane with open chromatin, and
1 to 2 nucleoli; the occasional number of blasts showing irregular nucleoli
were also seen. Thus, diagnosis of Acute leukemia was suggested on
peripheral blood film and bone marrow. Immunophenotypic analysis of CD45
vs Side Scatter revealed ~ 87% of blasts show CD45 dim expression and

moderate to high side scatter. The blasts were moderate to bright positive for
cMPO, moderate positive for CD33, CD64, and CD38, dim to moderate
positive for CD13, and dim positive for CD117. The blasts were negative for
CD34, HLA-DR, CD19, CD10, CD15, CD14, CD11b, and all T cell lineage
markers. Findings were suggestive of APML.

Case 4

A 55-year-old female patient was admitted to the Medicine department
with complaints of high-grade fever with chills for seven days, cough without
expectoration, and easy fatigability. The complete blood count results were as
follows: RBC- 1.88x10"6/uL, Hemoglobin- 5.0g/dL, Platelet- 43x10"3/uL,
WBC- 2.26x1073/uL. On peripheral blood examination- hypochromic red
cells, TLC- 2.32x1073cells/uL, Platelets- 41x10”3cells/uL, blasts
equivalents: 90%, the blasts are medium to large, having high N: C ratio,
irregular nuclear membrane, and fine chromatin, many cells showed nuclear
folding. The cells had a moderate amount of granular cytoplasm. On bone
marrow aspiration, smears showed>90% blast and blast equivalent presence.
Cells were medium to large, having a high N: C ratio, a moderate amount of
granular cytoplasm, an irregular nuclear membrane with open chromatin and
1 to 2 nucleoli, and an occasional number of blasts showing folded and
irregular nucleoli were also seen. A diagnosis of Acute leukemia was
suggested on peripheral blood film and bone marrow. Immunophenotypic
analysis of CD45 vs Side Scatter revealed that 93.7% of blasts showed CD45
dim expression and moderate to high side scatter. The blasts were bright
positive for cMPO, moderate to bright for CD64, moderate positive for CD13,
CD33, and CD14, and dim to moderate positive for CD38 and CD11b. The
blasts are negative for HLA-DR, CD34, CD15, CD36, CD117, and all B and
T cell lineage markers. Findings were suggestive of APML.

Table 1. analysis of the CBC parameters of all 4 cases.

Hemoglobin

Platelets

WBC Count PBF-blast Cells

in %(Approx)
Case 1 Low Low Increased 95
Case 2 Low Low Increased 95
Case 3 Low Low Normal 87
Case 4 Low Low Low 90
Table 2. The initial laboratory test data of all 4 cases.
Hemoglobin WBC RBC Platelets
(g/dL) (PeruL) (PeruL) (PeruL) PBF Bone Marrow
Case 1 6.1 26.28x103 1.83x10° 15x103 ~95%blasts Diluted
~ 0, i
Case 2 10.9 23.48x103 3.81x10° 47x108 95% atypical Not received
promyelocyte
Case 3 6.6 4.15x103 2.04x10° 15x103 ~87% blasts >80% blasts
Case 4 5.0 2.26x103 1.88x10° 43x103 ~91%blasts >90% blasts
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Table 3. analysis of the intensity of immunophenotypic results of all four cases.

Dim to Moderate

Moderate to Bright

Markers Bright Positive Moderate Positive Positive Dim Positive Negative Positive
cMPO Case 2,4 Casel e e Case 3
cpis - Case 4 Casel1,23 - e e
cb3d e Casel2,34 - e e e
cbse 0 - Case2 - Casel1,3,4 -
cbed 000 - Case 3 Casel2 - e Case 4
cb2 e e e Case 1 Case2,3,4 -
cbuy - e e Case 3 Casel,4,2 -
cbs - e e e Casel,2,3,4 -
167D 7 e T Casel,2,3,4 -
167D . e o Casel,2,3,4 -
cbs e e e e Casel,2,3,4 -
cCbh3 e e e e Casel1234 -
cbitb e e Cased - Case1,2,3 -
cbi - Case4d - e Casel,2,3 -
cpils e e Case2 - Casel,3,4 -
cps - Case 3 Cased - Casel,2 -
CcCD19 e e e e Casel,2,3,4 -
CD1I0 e e e e Casel,2,3,4 -
CDh34 e e e e Casel,2,3,4 -
CD36 e e e e Casel,2,3,4 -

HLA-DR = e e Casel,2,3,4 -

cCh79%a - e e e Casel,2,3,4 -
cCD3 - e e e Casel,2,3,4 -
cb20 - e e e Casel,2,3,4 -




INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 6 (2024) 94-98 97
o Myeloid : Blast & Myeloid : Blast
- .i Q10-UL{0.48%%) _:~;Q1 0-UR{46.34%) = § Q2-UL{5.39%) Q2-UR(0.24%)
@G A ]
< 3 £ O
S . O =
[ 7 O
(E 5 L 7
Lz = 4
= oo = =
SR o=k
l@10-LL(057%)  Q10-LR(52.61%) QAR LG 0% "Q}l—'R?FIT‘?")‘I
== L 1 TTTTTT T T TTTT LA
5 6
0 10% 10° 10° 107 a 10% 10 10
[ —— CD33 PC5.5-A HLA DR PB450-A
Fig. A. Blasts show moderate bositive for CD33. Fig D: Blasts shows negative for HLA DR.
Myeloid : viahle Fig A-D. Case 2: Flowcytometry pictures.
= E Q8-UL(9.31%) 09-UR(82.80%)
3 3. Discussion
il APL is illustrated with complaints of fever, headache, and bleeding
B tendency, and abnormal promyelocytes in peripheral blood smear and bone

r ol

CD33PC55A
10°

Lol

~
o -
o Jo9-LLE85%* QY-LR(1.04%)
1 1 lllllll Ll T lllllll T Ty T L AL R AL
i do3 10* 10° 10°
— co15PEA

Fig. B. Blasts shows dim to moderate positive for CD13.

o B cell : viable
T §Q3-UL(0.32%) Q3-UR(D.07%)
OD 1
==
o =
~ =]
<F -
O
ELV
=2 =
Py 3
S g
=1 s : s
4 @3-LL(99.51%) Q3-LR(0.10%)
lIllIl]lIlllllll] T T lllIll[ L T T T 1T101T
0 10% 10° 108
CD34 APC-A

Fig. C. Blasts show negative for CD34.

marrow are present. APL has undergone a remarkable transformation in its
prognosis over the years. With the introduction of targeted therapies such as
ATRA and arsenic trioxide, along with advances in supportive care, the
survival rates for APL have significantly improved.®!What was once a highly
fatal disease has become highly curable, especially when diagnosed early and
treated promptly with appropriate therapies. In a study conducted by Sravani
et al., from January 2010 to June 2015, 133 cases of APL were diagnosed
initially based on morphology, of which 125 cases were included.? A higher
number of patients (80%) presented with fever. 37(29.6%) patients presented
with signs and symptoms of anaemia, like generalized weakness, fatigue, and
giddiness. Gastrointestinal symptoms were seen in 11 (8.8%) patients. One
patient presented with lower limb pain and deep vein thrombosis. One unusual
feature of gum hypertrophy was seen in four patients (3.2%). There was only
one case, each with hepatomegaly and splenomegaly./* 5 Three patients
(2.4%) were found to have cervical lymphadenopathy. 94 (75.2%) presented
with moderate anaemia and 18 (14.4%) patients had severe anaemia. Only 13
patients had normal values of Hemoglobin. The majority of patients,
56(44.8%) patients, presented with leucopenia, while 44 (35.2%) patients
presented with leucocytosis, and 25(20%) patients had normal leucocyte
count. Thrombocytopenia: twenty-five patients had a normal range of TLC.
Most of the patients, 59 (47.2%), presented with severe thrombocytopenia, 56
(44.8%) had moderate thrombocytopenia, 8(6.4%) patients had mild
thrombocytopenia, and only 2 had normal platelet counts. Based on
immunophenotyping, Cy MPO, CD117, CD13, and CD33 were positive in
100% of cases.>!

4. Conclusion

APL is indeed a medical emergency due to its potential for rapid
progression and life-threatening complications. Pathologists play a crucial
role in determining the diagnosis based on the morphological evaluation of
peripheral blood or bone marrow smears, especially considering characteristic
features like abnormal promyelocytes with auer rods. Early suspicion and
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prompt diagnosis are essential for initiating appropriate treatment, typically
with ATRA and arsenic trioxide, which has drastically improved the
prognosis of APL, transforming it from a highly fatal condition to one that is
highly curable when treated promptly and effectively.
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