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ABSTRACT
INTRODUCTION: Myeloid malignancies are clonal disorders of hematopoietic stem/precursor cells. The
criteria for the diagnosis of acute myeloid leukemia (AML) are based on morphological cytogenetic and
flow-cytometric findings. The prognostic outcome with intensive chemotherapy is better than with
non-intensive treatment.
PURPOSE/OBJECTIVES: To determine the frequency of various clinical & pathological findings in
myeloid malignancies.
STUDY DESIGN: Cross sectional descriptive study.
PLACE AND DURATION OF STUDY: The study was carried out at Department of Pathology from October
2014 to December 2016.
MATERIAL/PATIENTS AND METHODS: Detailed history, clinical and pathological findings recorded on a
pre-designed proforma including bone marrow reports was evaluated.
RESULTS: During period of study, 351 proformas including bone marrow reports were evaluated, from
which 49 (30 males and 19 females; age ranges between 03 months to 60 years) were diagnosed as
myeloid malignancies. The distribution of myeloid malignancies were acute myeloid leukemia (n=21),
chronic myeloid leukemia (n=14), acute myelodysplastic syndrome (n=3), myeloproliferative neoplasms
(n=3), myelofibrosis (n=2), myeloid hyperplasia (n=2), acute promyelocytic leukemia (n=2),
myelomonocytic leukemia (n=1), ,and transient abnormal myelopoiesis (n=1).The main presenting
complaints were fever and weight loss, whereas splenomegaly was the most common finding on clinical
examination. The commonest laboratory finding was anemia followed by leukocytosis; while 10 patients
showed pancytopenia.
CONCLUSION: AML with fever and bicytopenia is the commonest myeloid malignancy in our series.
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INTRODUCTION
Acute myeloid leukemia (AML) is the most frequent
acute leukemia in adult persons. Myeloid
malignancies are clonal disorders of hematopoietic
stem/ precursor cells. It includes the cells related to
the granulocyte (neutrophils, eosinophils and
basophils), monocytes or macrophage, erythroid or
erythrocytes. Based on morphology, immunohistochemistry, cytogenetic and clinical characteristics,
World Health Organization (WHO) has classified
myeloid malignancies into five main categories i.e.
Acute Myeloid Leukemia (AML), myelodysplastic
syndromes (MDS), myeloproliferative neoplasms
(MPN) which include chronic myeloid leukemia (CML)
and non- chronic myeloid leukemia [polycythemia vera
(PV), essential thrombocythemia (ET) and primary
myelofibrosis (PMF)], myelodysplastic and
myeloproliferative (MDS/MPN) neoplasms and

myeloid neoplasms concomitant with eosinophilia and
irregularities of growth factor receptors.1-3.
Greatest chromosomal translocations as familiar as
alterations in the genes committed in hematopoietic
proliferation and differentiation arise in the accruement
of poorly differentiated myeloid cells. AML is a highly
diverse disease; although cases can be divided into
favorable, intermediate and high-risk groups
supported on their cytogenetic and molecular
abnormalities, prognosis within these categories vary
widely.4, 5
Myeloid malignancies may exist in the peripheral
blood and bone marrow. Most of the myeloid
malignancies are well-thought-out malignant while
other myeloid disorders are non-malignant or
pre-leukemia blood conditions with a potential to
evolve into malignant disease6.
Acute leukemia is a diverse group of hematological
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malignancies characterized by clonal development of
immature myeloid or lymphoid precursors (blasts).
Etiology of acute leukemia has been in focus since
long and infection is a proposed etiology for several
hematological malignancies7.
Chronic myeloid leukemia (CML) is a clonal
myeloproliferative neoplasm (MPN), characterized by
increase explosion of myeloid cells predominantly
granulocytic series in the peripheral blood and bone
marrow.8
Myelodysplastic syndrome (MDS) is a cluster of
disorders characterized by peripheral blood
cytopenias in the presence of hypercellular or
normocellular bone marrow with dysplastic features
and has increased risk into leukemic conversion4.
Myeloproliferative neoplasms (MPN) include
primary Myelofibrosis, essential thrombocytemia and
polycythemia vera.
Acute promyelocytic leukemia (APML/APL) is the
M3 subtype of acute myelogenous leukemia (AML), a
malignancy of the leukocytes. In APL, there is atypical
progress of undeveloped granulocytes called
promyelocytes.
Transient abnormal myelopoiesis (TAM) or
transient leukemia is defined as clonal
myeloproliferation and considered by mingling
megakaryoblasts in the peripheral blood.
Objective: To study the Clinical & Pathological
findings in myeloid malignancies.
Study Design: cross sectional descriptive study.
Place and Duration of Study: It was carried out at
Department of Pathology from October 2014 to
December 2016.

hematological examination was performed on each
patient.
A clinical diagnosis was made, based on history and
hematological findings of physical examination. Bone
marrow aspiration was performed from posterior iliac
spine. In addition to routine examination after staining
with Leishman stain, bone marrow slides were also
stained with iron stain. Trephine biopsy was also
performed through Jamshidi needle9 where required
and immunohistochemistry was done where indicated.
Blood sample for complete blood count (CBC) was
taken from every patient and CBC was done on XN
1000 5-parts fully automatic analyzer by Sysmex
Japan. Blood film examination for cell morphology was
performed after staining with Leishman Stain.
RESULTS
Among the 351 study patients, 49 (30 males and 19
females, age ranged between 03 months to 60 years)
were diagnosed as myeloid malignancies which included AML (n=21), CML (n=14), MDS (n=03), MPN
(n=03), myelofibrosis (n=02), Myeloid hyperplasia
(n=02), APML (n=02), myelomonocytic leukemia
(n=01) and transient abnormal myelopoiesis
(n=01).The main presenting complaints were fever
and weight loss. Splenomegaly was the most common
finding on clinical examination. The commonest
laboratory finding was anemia followed by
leukocytosis, 10 patients had pancytopenia.
FIGURE I:
FREQUENCY OF MYELOID MALIGNANCIES

MATERIAL/PATIENTS AND METHODS
A total of 351 pre-designed proforma of bone marrow
reports and detailed history, clinical and pathological
findings were evaluated. Patients of all ages, ethnic
groups and either gender were evaluated. In case of a
child, father was interviewed. All particulars like age,
gender, address and detailed history recorded on a
pre-designed proforma of every patient. Detailed
clinical examination with particular emphasis on
FIGURE II: AGE AND GENDER DISTRIBUTION OF DIFFERENT TYPES OF MYELOID MALIGNANCIES
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TABLE: PRESENTING COMPLAINTS, PHYSICAL EXAMINATION AND LABORATORY FINDINGS IN
DIFFERENT MYELOID MALIGNANCIES
Diagnosis
(N= Number of Patients)

Presenting Complaints

Fever
Weakness
Weight Loss
Pain In Abdomen
Weakness
Chronic Myeloid Leukemia
Pain In Abdomen
(N=14)
Fever
Fever
Myelodysplastic Syndrome
Weakness
(N=03)
Weight Loss
Myeloproliferative Disorder
Fever
/Neoplasms
Weakness
(N=03)
Weight Loss
Fever
Myelofibrosis
Weakness
(N=02)
Weight Loss
Fever
Myeloid Hyperplasia
Weakness
(N=02)
Weight Loss
Acute Promyelocytic Leukemia
Fever
(N=02)
Weakness
Myelomonocytic
Fever
Leukemia(N=01)
Weakness
Fever
Transient Abnormal Myelopoiesis
Weakness
(N=01)
Weight Loss

Pallor
Lymphadenopathy
Hepato-splenomegaly

Acute Myeloid Leukemia
(N=21)

DISCUSSION
The limitation of this study include lack of cytogenetic
testing, as most of the studies has revealed that
karyotyping and FISH sensitivities along with RQ-PCR
are most important10.The youngest patient of this
series was six months old while the eldest patient’s
age was 60 years, eldest patient age is identical as
mentioned in other study11. Siegel in 2012 showed
that the incidence increases from 1.3 per 100,000 for
those below 65 years of age to 12.2 cases per
100,000 for above 65 years of age. AML was overall
the commonest leukemia in our study; it is the second
most common type of leukemia in the United States of
America while in most of the Pakistani literature have
also shown AML to be the commonest leukaemia12.A
study by Smith et al reported myeloid cancers are
male dominant, and both children and adults equally
affected, a finding which also reflect in our study.
For the diagnosis and to follow response from
treatment in various malignancies cytogenetic, FISH,
and RQ-PCR tests are used in patients but all of these
tests have different sensitivity for detection and
monitoring of malignant cells, several studies have
also shown that leukemia cells can be found in the
circulation when complete cytogenetic response is

Physical Examination

Splenomegaly
Pallor
Pallor

Laboratory Findings
Bicytopenia
Anemia
Leukocytosis
Pancytopenia
Anemia
Leukocytosis
Increase Platelets
Pancytopenia

Splenomegaly

Leukocytosis
Anemia

Hepato-Splenomegaly

Pancytopenia
Anemia+ Leukocytosis
Pancytopenia
Platelets decrease
Pancytopenia
Bicytopenia
Bicytopenia

Hepato-splenomegaly

Bicytopenia + Leukocytosis

achieved. Real time PCR as compared to
cytogenetics is less mind-numbing, gives fast results
and not requires several sampling due to culture
failure and can be done on peripheral blood samples;
local and international studies also suggest that PCR
is comparable with cytogenetics. It has been
suggested that frequency of myeloid malignancies
occurs when pathogens are present in a prone
population and other important immunological factors,
acute or reactivated chronic infection could be
responsible for myeloid malignancies.
The formation of a specific nomenclature constituting
homogeneous pathological and physiological entities
is a major area in hematology. It depends heavily on
molecular data; which start with the karyotyping and
sustained with gene expression profiles as gene
mutations will nicely complete the scenario. Other
factors such as microRNAs and long non-coding
RNAs status, methylation profiles and histone marks
may have to be integrated too. Most of the studies
have shown that gene mutations have certainly a
major impact on diagnosis of myeloid diseases.
This is single-center cross-sectional survey based on
the Pakistani population; the results of this analysis
cannot be generalized to other geographical regions
of the world13.
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LIMITATIONS
It is suggested that larger multicentre studies be
carried employing molecular diagnostic tools besides
the conventional ones with an effort to gather
additional information of the clinical and pathological
spectrum of myeloid malignancies.
CONCLUSION
AML with fever and weight loss / weakness besides
bicytopenia is the commonest myeloid malignancy in
our series.
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