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Abstract

Background

Acute leukemia presenting as hypocellular leukemia is atypical
in presentation and poses diagnostic dilemma and important to dif-
ferentiate from hypoplastic myelodysplastic syndrome and a plastic
anemia as the treatment differs. Hypocellular acute leukemia is de-
fined as more than 20% blasts in PBS and bone marrow with pancy-
topenia in peripheral smear and less than 20% cellularity in the bone
marrow. Acute lymphoblastic leukemias in 8-12% cases present with
pancytopenia and 2% with hypocellular bone marrow. Acute myeloid
leukemia presenting in hypocellular form is usually in less than 10%
of all cases of acute myeloid leukemia. Clinical features, peripheral
blood, bone marrow aspirate and biopsy and flow cytometric studies
substantiate the diagnosis.

Methods

We studied the acute leukemias with atypical presentation clinical
details, blood counts, bone marrow and flow cytometric studies that
were later confirmed to be hypocellular acute myeloid and lympho-
blastic leukemia.

Results

Retrospective analysis of clinicohematologic profile of thirty pa-
tients of atypical leukemia were done out of total three hundred
cases of acute leukemia. Twenty five (n=25) of the thirty cases of
hypocellular leukemia were AML with median age 44.36 yrs and
male to female ratio of 2:1 and most common presenting complaint
of anemia and five cases of hypocellular ALL (n=5) with median age
8 yrs and male to female ratio of 4:1 and most common presenting
complaint being fever.

Conclusion

Diagnosis of acute leukemia poses a challenge when there is
pancytopenia on peripheral blood and bone marrow cellularity is low
and urgent and prompt diagnosis is mandatory for institution of ap-
propriate therapy.
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Introduction

Acute leukemia presents with more than 20% blasts in the bone
marrow with hypercellularity usually. However acute leukemia pre-
senting with a hypocellular bone marrow and pancytopenia is atypical
in presentation and creates difficulty in diagnosis and treatment and
it is important to differentiate from Myelodysplastic syndrome and
a plastic bone marrow as the treatment differs and prognosis varies.
Hypocellular acute leukemia is defined as more than 20% blasts in
PBS and bone marrow with pancytopenia in peripheral smear and less
than 20% cellularity in the bone marrow. Acute lymphoblastic leuke-
mias in 8-12% cases present with pancytopenia and 2% with hypo-
cellular bone marrow. Acute myeloid leukemia presenting in hypo-
cellular form is usually in less than 10% of all cases of acute myeloid
leukemia. Clinical features, peripheral blood, bone marrow aspirate
and biopsy and flow cytometric studies substantiate the diagnosis. We
carried on this retrospective analysis to see the clinical, hematological
and immunophenotypic patterns with the response to therapy.

Materials and Methods

This is a retrospective observational study of 30 cases of freshly
diagnosed case of acute leukemias that presented with hypocellular-
ity in the bone marrow in an atypical way in duration from 13 May
2013 - 12 May 2016. Clinical history, age, presenting complaints, drug
and medication history and laboratory parameters were all compiled.
Complete Peripheral blood count smear and bone marrow aspirate
smears were studied. Myeloperoxidase and Periodic Acid Sciff (PAS)
was performed on the smears. Bone marrow trephine biopsy assessed
for cellularity and blasts and marrow fibrosis was graded by doing re-
ticulin stain. Flow cytometry analysis was performed on peripheral
blood and bone marrow aspirate.

Results

Out of total three hundred cases of acute leukemia, we found thirty
cases of hypocellular bone marrow with less than 20% cellularity and
more than 20% blasts that is 10% of all cases of acute leukemia. Twen-
ty five (n=25) of the thirty cases of hypocellular leukemia were AML
(8.3% of the total diagnosed cases of acute leukemia) with median age
44.36 yrs and male to female ratio of 2:1 and most common presenting
complaint of pallor and anemia and five cases of hypocellular ALL
(n=5) (1.3% of all diagnosed cases of acute leukemia with median age
8 yrs and male to female ratio of 4:1 and presenting complaint be-
ing fever in 3 cases and lymphadenopathy in 1 case and mediastinal
mass in one case and they presented with pancytopenia in peripheral
blood and with hypocellular bone marrow with cellularity (Figure 1)
less than 20% and does not fit into the WHO defining criteria of acute
leukemia but flow cytometric analysis (Figure 2) confirmed the blasts
as described below and the diagnosis was consistent with acute lym-
phoblastic leukemia. The mean hemoglobin was 5.98gm/d. The mean
white blood cell count was 1.2x10°/L (range 1.0x10°/L - 2.0x10°/L.
Patients with hypocellular AML had lower white blood cell counts
(P<0.0001) and hemoglobin concentrations (P<0.0001) at presenta-
tion. The mean bone marrow cellularity of 11% (range, 6-16%). In
our study of 30 cases of hypocellular acute leukemia in three years
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; Bone -
Age Presenting | Hemoglobin TLC/ BI?St n Bone marrow R.et|cu!|n WHO Treatment
Case Gender . Peripheral | marrow . fibrosis Flow markers + e and follow
(Yrs) complaint (mg/dl) cumm. biopsy criteria
blood blast i grade up.
cellularity
CD!3,CD33,CD117,M-
1 45 Male Pallor 7.8 1 2 12 14 1 PO CD45,HLADR AMLM1 Follow up
CD!3,CD33,CD117,M-
2 43 Male Pallor 4.6 2 2 20 15 1 PO CD45,HLADR AMLMO Follow up
. . CD!3,CD33,CD117,M-
3 44 Female Epistaxis 10 1.5 3 13 15 2 PO,CD45 HLADR AMLM4 Death
CD!3,CD33,CD117,M-
4 45 Male Pallor 6.5 1 1 18 1" 1 PO.CD45 HLADR AMLM1 Follow up
Bone
CD!3,CD33,CD117,M- marrow
5 51 Male Pallor 55 2 2 21 1" 2 PO.CD45,HLADR AMLMO transplan-
tation
CD!3,CD33,CD117,M-
6 45 Female | Gum bleed 10.2 1.5 4 14 7 1 PO CD45,HLADR AMLM4 Follow up
CD!3,CD33,CD117,M-
7 43 Male Pallor 5.6 1 2 20 1 2 PO CD45,HLADR AMLM1 Follow up
CD!3,CD33,CD117,M-
8 45 Male Fever 7.8 2 2 21 10 2 PO CD45,HLADR AMLMO Follow up
CD!3,CD33,CD117,M-
9 48 Female Pallor 4.6 1 4 14 1 1 PO CD45,HLADR AMLM4 Death
CD!3,CD33,CD117,M-
10 45 Male Fever 10 2 2 21 7 1 PO.CD45 HLADR AMLM1 Follow up
Bone
CD!3,CD33,CD117,M- marrow
1 42 Male Pallor 6.5 1.5 2 20 16 1 PO.CD45,HLADR AMLMO transplan-
tation
CD!3,CD33,CD117,M-
12 51 Female Icterus 5.5 1 1 " " 1 PO CD45,HLADR AMLM4 Follow up
CD!3,CD33,CD117,M-
13 45 Male Pallor 10.2 2 2 20 12 2 PO CD45,HLADR AMLM1 Follow up
CD!3,CD33,CD117,M-
14 45 Male Fever 5.6 1.5 3 13 12 1 PO.CD45 HLADR AMLMO Follow up
CD!3,CD33,CD117,M-
15 445 | Female Pallor 7.8 1 1 14 31 1 PO CD45,HLADR AMLM4 Death
CD!3,CD33,CD117,M-
16 415 Male Fever 4.6 2 2 20 " 2 PO.CD45 HLADR AMLM1 Follow up
CD!3,CD33,CD117,M-
17 35 Male Pallor 10 1 1 15 1" 1 PO.CD45,HLADR AMLMO Follow up
CD!3,CD33,CD117,M-
18 45 Female | Gum bleed 6.5 2 2 20 6 2 PO.CD45,HLADR AMLM4 Follow up
CD!3,CD33,CD117,M-
19 43 Male Pallor 5.5 1.5 5 15 1 1 PO CD45,HLADR AMLM1 Death
CD!3,CD33,CD117,M-
20 44 Male Fever 10.2 1 1 18 10 1 PO CD45,HLADR AMLMO Follow up
Bone
CD!3,CD33,CD117,M- marrow
21 43 female Pallor 5.6 2 2 20 1" 2 PO CD45,HLADR AMLM4 transplan-
tation
CD!3,CD33,CD117,M-
22 45 Male Fever 7.8 1.5 4 14 10 1 PO.CD45,HLADR AMLM1 Follow up
CD!3,CD33,CD117,M-
23 42 Male Pallor 4.6 1 1 21 16 1 PO.CD45,HLADR AMLM5 Follow up
CD!3,CD33,CD117,M-
24 44 female Icterus 10 2 2 21 " 2 PO CD45,HLADR AMLMO Follow up
CD!3,CD33,CD117,M-
25 8.5 Female Pallor 7.8 1 2 21 14 PO CD45,HLADR TALL Death
26 7.5 Male Fever 4.6 2 2 20 15 1 CD20,CD79,CD45,CD19 BALL Follow up
27 8 Male Fever 10 1.5 3 23 15 1 CD7,CD3,CD45,CD38 TALL Follow up
28 9 Male Fever 6.5 1 1 15 1 2 CD20,CD79,CD45,CD19 BALL Death
\ J
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Cervical
lymphade-
nopathy

29 7 Male 55 2 2

22 1 1 CD7,CD3,CD45,CD38 TALL Follow up

Dyspnea
with
mediastinal
mass

30 8 Female 10.2

Bone
marrow
transplan-
tation

14 7 2 CD20,CD79,CD45,CD19 BALL

Table 1: Details of patients of hypocellular acute leukemia.

duration we did not come across bone marrow necrosis in any case.
In our study the follow up is being continued at 3 years so survival
pattern is not elucidated (Table 1).

To mention some of the atypical cases for example a 42 years male
patient presented with fever of unknown origin, weakness of 3 months
duration. On examination, he was pale looking but there were no
lymphadenopathy or organomegaly. Complete blood count revealed
hemoglobin of 6.0gm/dl, WBC count of 1500/mm’ and platelets of
20000/mm’. Peripheral blood showed pancytopenia but there were
no blasts. Bone marrow aspirate smears showed myeloblasts which
were large cells with scant to moderate amount of cytoplasm, opened-
up chromatin and conspicuous nucleoli and megakaryocytes were
not seen in the aspirate smears and these blasts were cytochemically
positive for Myeloperoxidase (MPO). Based on all these features, a
tentative diagnosis of acute myeloid leukemia French-American-Brit-
ish (FAB) subtype M2 (AML-M2) that is WHO diagnosis of Acute
myeloblastic with maturation, was made based on blast morphology
and maturation which was subsequently confirmed by flow cytom-
etry. Bone marrow biopsy showed hypocellular marrow spaces with
clusters of blasts in places. Another case of mention and interest is a
5 years old girl presenting with a mediastinal mass and anemia. He-
moglobin of 5.0gm/dl, WBC count of 1,500/mm?, and platelet count
of 30,000/mm?. Peripheral blood smear examination revealed pancy-
topenia and did not reveal blasts. Bone marrow aspirate and imprint
smears were hypocellular and hematopoietic elements were replaced
by blasts which were of intermediate size, had moderate cytoplasm,
opened-up nuclear chromatin and 1 to 4 prominent nucleoli. Blasts
stained positive with PAS stain. Bone marrow biopsy showed hypocel-
lularity with blasts only. Flow cytometry confirmed diagnosis of acute
lymphoblastic leukemia with CD20, CD19, CD10 and Terminal De-
oxynucleotidyl Transferase (TDT) immunostain being positive in flow
study and bone marrow biopsy. Treatment of acute myeloid leukemia
was by induction with 3+7 regime with Cytarabine and daunorubicin
and consolidation with Cytarabine. For acute lymphoblastic leukemia
treatment was induction by Vincristine, prednisolone, daunorubicin
and L Asp and CNS prophylaxis with methotrexate. Maintenance
with methotrexate, 6mercaptopurine, vincristine and prednisolone
and intensification with cytarabine and daunorubicin 7+3 based on
the blood cell counts.

Discussion

Acute leukemia presenting as hypocellular leukemia is atypical
in presentation and poses diagnostic dilemma and is defined as less
than 20% of hematopoietic elements in the bone marrow. Hypocel-
lular Acute Lymphoblastic Leukemias (ALL) occur in children and
hypocellular AML in adults [1-2]. In our study out of total 30 cases
of hypocellular acute leukemia, twenty five (n=25) of the thirty cases
of hypocellular leukemia were AML with median age 44.36 yrs and
male to female ratio of 2:1 and most common presenting complaint
of anemia and five cases of hypocellular ALL (n=>5) with median age
8 yrs and male to female ratio of 4:1 and most common presenting
complaint being fever.
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Figure 1: Showing hypocellular bone marrow biopsy.
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Figure 2: Showing flow cytometry in acute leukemia.

Nagai et al., [3] laid the diagnostic criteria of hypocellular atypi-
cal leukemia as pancytopenia with blasts + in peripheral blood; less
than 40% bone marrow hypocellularity; more than 30% blasts in bone
marrow of all nucleated cells; and myeloid phenotypes of leukemic
blasts by myeloperoxidase staining and/or immunophenotyping. In
our study out of the 30 cases thirteen cases had less than 20% blasts in
the bone marrow and final diagnosis was rendered by flow cytometry.

In our study out of total 30 cases of hypocellular AML twenty five
cases were in age range of 35-51 yrs. Acute lymphoblastic leukemias
presented in children n=5 of age range 7.5-9 years. Although the ma-
jority of hypocellular acute leukemias are of myeloid type, rare case
reports of hypocellular ALL are reported in the literature [4]. Hypo-
cellular ALL usually presents in children but cases in elderly have been
documented [5].

Tuzuner et al,, studied fourteen cases of hypocellular acute leuke-
mia and they found median age to be 72 yrs whereas in our study the
age is comparatively less and the median peripheral blood blast count
was 2% in their study which is comparable to our study in which the
median blast is 3% [6].

In our study of 30 cases of hypocellular acute leukemia in three
years duration we did not come across bone marrow necrosis but have
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seen grade 1 and grade 2 fibrosis. Jain et al., studied bone marrow ne-
crosis in their study and has seen grade 1 necrosis in the bone marrow
biopsy [7].

In our study the follow up is being continued at 3 years with death
in six cases and patients on regular follow up at three years but five
years survival pattern is not elucidated whereas Beard et al., [8] and
Needleman et al., [9] have studied that hypocellular leukemia patients
achieve a good response to therapy.

The question of pathogenesis of the hypocellularity remains specu-
lative. It is unclear whether the leukemia is secondary to the hypocel-
lularity or if it is the primary event. It has been suggested that leukemia
cell populations inhibit myelopoiesis through a humoral mechanism.
Alternatively, an increased susceptibility of myeloid precursors to the
inhibitor in older patients might play a role in the genesis of hypopla-
sia. Krober et al., studied two cases of adult hypocellular acute leukae-
mia with lymphoid differentiation [4] whereas in our study of thirty
cases five were of acute lymphoblastic type.

Berdeaux et al., [10] studied twenty-two cases of hypocellular acute
leukemia and did multivariate survival analysis however we have not
done the survival analysis and the patients are on follow up at 3 years.

Conclusion

Hypo cellular acute leukemia is not a very uncommon condition
but it is difficult to diagnose and differentiate from other entities like
hypoplastic myelodysplastic syndrome and a plastic anemia due to in-
frequent presence of blasts in peripheral blood and bone marrow and
high index of suspicion is required to subject for immune phenotypic
and flow cytometric antibody tests for prompt diagnosis and interven-
tion which is life saving.
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