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ABSTRACT 
Background and Objectives:  The term myeloproliferative neoplasms (MPN) was first introduced by 
William Dameshek in 1951 to emphasize the clinicopathological similarities between chronic myeloid 
leukemia (CML), essential thrombocythemia (ET), polycythemia vera (PV), and with myeloid metapla-
sia (MMM) ( Also known as, chronic idiopathic myelofibrosis or primary myelofibrosis) Accordingly, 
these 4 disorders are currently referred to as “classic” MPN. However, several CMPN-like clinicopatho-
logical entities have since been described and, at present the World Health Organization (WHO) system 
for classification of myeloid neoplasms organize classic MPN as a completely separate category. The 
objective of the study was to evaluate the demographic features of chronic myeloproliferative neoplasms 
(CMPN). 

Methods:  Cross-sectional descriptive study was carried out at Haematology Department, Shaikh Zayed 
Hospital, Lahore from 4th April 2007 to 4th April 2013. This study comprised of two hundred (200) 
patients. Patients aged 16 years and above, both genders and diagnosed cases of CMPD were included. 
Standard procedures were followed for all laboratory tests. 

Results:  In this study 200 patients of CMPN were diagnosed. CML was found to be the commonest and 
ET was least common. In CML peak incidence was in 4th decade with male preponderance and mean 
age was 40 years. In IMF mean age was 55 years and peak incidence was in 6th decade while female 
preponderance was seen. In PRV mean age was 64 years and female preponderance was noted with 
peak incidence in 7th decade. In cases of ET mean age was 67 yrs, all patients were male and peak inci-
dence was in 7th decade. 

Conclusion:  In this study among CMPN Chronic Myeloid Leukemia is commonest of all and Essential 
Thrombocythemia was found to be least common. Their demographic features were found to be close to 
international studies. The only difference was female preponderance in IMF in our study while other 
studies have shown male preponderance. 
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INTRODUCTION 
Myeloid disorders constitute a subgroup of hematolo-
gical malignancies that is separate from lymphoid dis-
orders. The World Health Organization system for cla-
ssification of tumors of the hematopoietic system divi-
des myeloid disorders into acute myeloid leukemia and 
chronic myeloid disorders which include Myelopro-
liferative neoplasms as one subtype.1 
 The term myeloproliferative neoplasms (MPN) 
was first introduced by William Dameshek in 1951 to 
emphasize the clinicopathological similarities between 
chronic myeloid leukemia (CML), essential thrombo-
cythemia (ET), polycythemia vera (PV), and myeloid 
metaplasia (MMM) (Also known as, chronic idiopathic 
myelofibrosis or primary myelofibrosis).2 Accordingly, 
these 4 disorders are currently referred to as “classic” 
MPN. However, several CMPN-like clinic-pathological 

entities have since been described and, at present the 
World Health Organization (WHO) system for classifi-
cation of myeloid neoplasms organize classic MPN as a 
completely separate category.4 are clonal disorders of 
haemopoiesis that lead to an increase in the numbers 
of one or more mature blood cell progeny. In CMPN 
common disorders include polycythemia vera (PV), 
essential thrombocythemia (ET), idiopathic myelofib-
rosis (IMF) and chronic myeloid leukemia (CML). The-
se disorders share clinical, morphological and mole-
cular features and can transform in their course to one 
another and into acute leukemia. CML results from an 
acquired genetic defect character-rized by expansion of 
myeloid cell mass replacing nor-mal haemopoiesis.5 
 Polycythemia vera (PV), idiopathic myelofibrosis 
(IMF), and essential thrombocytosis (ET) have been 
traditionally classified under the “the non CML chro-
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nic myeloproliferative neoplasms”2 because they share 
the features: involvement of a multipotent hemato-
poietic progenitor cell.6 Dominance of the transformed 
clone over non-transformed hematopoietic progenitor 
cells.7-9 
 
Table 1: World Health Organization Classification 

of Myeloproliferative Neoplasms (MPN).10 
 
 

Chronic myeloid leukemia 

Polycythemia vera 

Essential thrombocythemia 

Primary Myelofibrosis 

Chronic neutrophilic leukemia 

Chronic eosinophilic leukemia/not otherwise categorized 

Hypereosinophilic syndrome 

Mast cell disease 

MPNs, unclassifiable.10 
 

 
 This classification scheme, of course, implies that 
we know more about these disorders than we actually 
do. In fact, among hematologic disorders – particula-
rly malignant ones – PV, IMF, and ET are among the 
least well understood with reference to research in our 
region.10 
 A common theme of aberrant activation of tyro-
sine kinase signaling pathways has emerged among the 
myeloproliferative neoplasms. Not only has this helped 
further our understanding of these complex disorders, 
but also identification of aberrant kinase signaling cas-
cades has led to targeted small molecule inhibitors, 
such as imatinib, being used successfully in the treat-
ment of certain diseases. Thus, the diagnosis and clas-
sification of the MPNs and overlap disorders requires 
correlation of morphology with clinical, hematologic, 
and molecular genetic findings. In categorizing these 
disorders the MPNs, there are the four common disor-
ders, recognized as chronic myelogenous leukemia 
(CML), with its characteristic 9;22 translocation and 
BCR/ABL fusion protein,11 and three non-CML MPDs: 
polycythemia vera (PV), essential thrombocythemia 
(ET), and chronic idiopathic myelofibrosis (CIMF). 
These common non-CML MPDs (PV, ET, CIMF) share 
a high incidence of the acquired point mutation 
(V617F) in the JAK2 kinase,12 a cytoplasmic tyrosine 
kinase important in hematopoietic proliferation. 
 The MPNs also include a number of uncommon or 
atypical disorders. These uncommon MPDs include 
chronic eosinophilic leukemia/hypereosinophilic synd-
rome (CEL/HES), systemic mastocytosis (SM) with 
and without eosinophilia, chronic neutrophilic leuke-
mia (CNL), MPN uclassifiable.10 
 Chronic myelogenous leukemia (CML) is the most 
common of the MPDs and can occur at any age. The 
average age at diagnosis is 50 to 60 years old with a sli-
ghtly increased male-to-female ratio.13 

 PV appears to be more common in men than in 
women, with reported male-to-female ratios ranging 
from 1.2 to 2.2 in various studies. PV in younger pati-
ents reportedly shows less male predominance. Some 
but not all studies have suggested that the incidence of 
PV is increasing over time.13 
 PMF is a rare disease, with reported incidence fig-
ures that range from 0.4 to 1.5 per 100,000. Based on 
a large Mayo Clinic database of well-documented cas-
es, median age at diagnosis was ∼57 years, with a male 
to-female ratio of 1.6 (unpublished).13 
 ET is the most frequent among the MPDs, with an 
annual incidence that is estimated to be between 0.2 
and 2.5/100,000 and point prevalence rates that ex-
ceed 10/100,000. It should be noted that true incide-
nce rates are probably higher because most patients 
with ET are asymptomatic and thus unrecognized. In a 
cohort of 605 ET patients seen at the Mayo Clinic, me-
dian age at diagnosis was 57 years, and females repre-
sented 66% of the patient population.8,13 
 
PATIENTS AND METHODS 
This study was conducted from 4th April 2007 to 4th 
April 2013 at Haematology Department, Shaikh Zayed 
Hospital, Lahore. This was a cross-sectional descrip-
tive study and included 200 cases. Patients aged 16 
years and above, both sexes and diagnosed cases of 
CMPD were included. CBC and Bone marrow was done 
in all cases. Venous sample of 2 ml was collected from 
the antecubital vein by a 19 G needle after cleaning the 
skin by 70% alcohol. Blood film was fixed in methyl 
alcohol, stained by May-Grunwald-Giemsa stain and 
peripheral smear examination was done for red cell, 
leukocyte, platelet morphology and differential leuko-
cyte count. Bone marrow aspirates were done by Islam 
Bone marrow aspirate needles® under local anesthe-
sia observing an aseptic technique. The right iliac crest 
was chosen for all aspirates procedures. A volume of 3 
ml bone marrow aspirates was collected and 12 – 15 
bone marrow aspirate films were made fixed, stained 
by May – Grunwald – Giemsa staining technique and 
morphological examination was done. The collected 
data was entered into SPSS-15 for analysis. 
 
RESULTS 
In this study, we categorized 200 cases into 4 groups. 
There were 136 (68%) cases of CML, 20 (10%) of PV, 
16 (8%) of ET and 28 (14%) of IMF (Table 1). In 136 
cases of CML, mean age of patients were 40 years with 
maximum number of patients in 4th decade of life. PRV 
in 20 cases, mean age was 64 years and maximum 
number of patients in 7th decade of life. In 16 cases of 
ET mean age was 70 years with maximum number of 
patients in 7th decade of life. 28 cases of IMF having 
mean age 55 years with maximum number of patients 
in 6th decade of life (Table 2). Analysis of gender distri-
bution shows that there were 80 (58.8%) males and 56 
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(41.2%) females (male to female ratio was 1.4:1) in 
CML. Eight males (40%n) and 12 females (60%) (with 
male to female ratio was 1:1.5 )in PRV. In ET 16 males 
(100%) respectively. In IMF 12 males (42.8%) and 16 
females (57.2%) with male to female ratio was 1:1.3 
(Table 3). 
 

 

Table 2: Frequency and percentage of subtype of 
chronic myeloproliferative disorders [CM-
PD] (n = 50). 

 

Type of CMPD No. % 

Chronic myeloid leukemia 136 68.0 

Polycythemia rubra vera 20 10.0 

Essential thromyocythemia 16 8.0 

Idiopathic myelofibrosis 28 14.0 
 

 
Table 3:  Frequency and percentage of chronic myeloproliferative disorders according to age. 
 

Age (Years) 

Chronic Myeloid 
Leukemia   (n=136) 

Polycythemia Rubra 
Vera   (n = 20) 

Essential Thromyocythemia 
(n = 16) 

Idiopathic Myelofibrosis 
(n = 28) 

No. % No. % No. % No. % 

16 – 20 12 8.8 - - - -   4 14.2 

21 – 30 28 20.5 - - - -   4 14.2 

31 – 40 40 29.4 - - - - - - 

41 – 50 32 23.5 - - - - - - 

51 – 60 - -   4 20.0 - - 16 57.4 

61 – 70   8 5.8 16 80.0 12 75.0   4 14.2 

71 – 80 16 11.7 - -   4 25.0 - - 

Mean ± SD 40 ± 13.7 64.0 ± 5.1 70.0 ± 9.1 55 ± 22 

 
Table 4:  Frequency and percentage of chronic myeloproliferative disorders according to sex. 
 

Sex 

Chronic Myeloid 
Leukemia   (n = 136) 

Polycythemia Rubra 
Vera   (n = 20) 

Essential Thromyo-
cythemia   (n = 16) 

Idiopathic 
Myelofibrosis   (n = 28) 

No. % No. % No. % No. % 

Male 80 58.8   8 40.0 16 100.0 12 42.8 

Female 56 41.2 12 60.0 - - 16 57.2 

Male: Female ratio 1.4:1 1:1.5 - 1:1.3 

 
DISCUSSION 
The study comprised of 200 cases of which CML was 
found to be most common and ET was the least com-
mon disorders diagnosed. There were 136 cases of 
CML, most of these cases were diagnosed in 4th decade 
of life. In a study done by Sawyerl14 peak incidence was 
found in 3rd and 4th decade. In a local study by Sayed 
et al15 and in an Indian study by Deshmukh et al16 
found peak incidences were again noted in 3rd and 4th 
decade of life. Mean age of patient in CML cohort was 
40 years. Kavasnicka et al17 reported mean age was 50 
years. In our study, there were 20 (10%) cases of PV. 
Mean age was 64 years with peak incidence in 7th de-

cade. In a study by Spivak et al18 in America it was 65 
years while in a local study by Usman et al19 mean age 
was 51.3 years. The results of the present study are also 
comparable with other studies. There were 16 cases of 
ET in our study. In these cases mean age was 70 years 
(range 62 – 83 years). In study done by Chim et al20 it 
was 65 years while in a study by Thiele et al21 it was 56 
years. Majority of our patients presented in 7th decade 
of life. In a study by Chim et al20 it was seen that 59% 
of patients were in 7th decade at the time of diagnosis. 
In patients of IMF, mean age was 55 years and peak 
incidence in 6th decade. Visani et al22 and Clark et al23 
reported mean age of 60 years in American populat-
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ions. 
 In our study, there was a male predominance. 
Males were 58.8% and females were 41.2 of total num-
ber of CML cases. Similar studies by Savage et al14 and 
Kvasnicka et al17 also reported male predominance i.e. 
58% and 57.5% respectively. Male to female ratio in 
the present study, CML was 1.4:1 showed a male pre-
dominance like this study. Male to female ratio was 
1:1.5 in PV in our study. All other studies have reported 
a male predominance, Chim et al24 reported it as 1.1:1 
and Usman et al19 reported it as 4.5:1. This discrepancy 
can be explained by racial difference and environmen-
tal factors. In our study all the patients of ET were 
males. Equal male to female ratio was reported in stu-
dies by Steven et al18 and Chim et al.20 In the present 
study, there were 12 males (42.8%) and 16 females 
(57.2%) in IMF. Cervantes et al25 reported identical 
gender distribution in their study in 1997 while in 1998 
in a larger cohort25, they noticed an increase (62%) in 
female patients. Our results are close to this study. 
 It is concluded that in CMPD, Chronic Myeloid 
Leukemia is commonest and Essential Thrombocythe-
mia was least common. Demographic features of CML 
showed mean age of 40 years with peak incidence in 
3rd and 4th decade and there was male preponderance. 
In IMF, mean age was 55years with male preponde-
rance and peak incidence was in 6th and 7th decade. In 
cases of PRV, mean age was 65 years. Female prepon-
derance was noted in our study which was not seen in 
other studies. ET was least common with mean age of 
70 years. All cases were male. 
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