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Abstract:
Background: Primary myelofibrosis is characterized by clonal expansion of hematopoietic stem cell with a 
non-reactive clonal proliferation of fibroblasts and bone marrow fibrosis, which occurs at an extramedullary 
hematopoiesis. The clinical features of Primary myelofibrosis include anemia, marked splenomegaly and 
constitutional symptoms. Ineffective erythropoiesis and extra-medullary hematopoiesis are the main causes 
of anemia and organomegaly, respectively
Objectives : the aim of this study was to evaluate the clinical features, diagnostic tools and the treatment 
outcome of patients with primary myelofibrosis.
Patients and methods: this is a prospective study conducted at the national center of hematology in Baghdad 
during the period between October 2009 and October 2013. It includes 30 adult patients diagnosed with 
primary myelofibrosis. Diagnosis was based primarily on bone marrow aspirate and biopsy. The patients 
were followed up and assessed monthly with complete blood picture and liver function test and renal function 
test with serum lactate dehydrogenase level. 
Results: thirty patients were included in this study. There were 16 male and 14 female, the median age 
was 58 year with range (26-75) years. The most frequent presentation was in the group older than 60 years. 
Twenty four (80 %) patients had symptoms at diagnosis. The most frequent presentation were the fatigue, 
left upper quadrant swelling, night sweats, weight loss and fever. The main clinical features were huge 
splenomegaly which is found in 29 (97%) of patients, while the main finding in blood count at presentation 
were anemia followed by leukocytosis with leukoerythroblastic blood picture in 22 (73 %) of cases. The 
level of LDH was high in about 23 (77 %). The bone marrow biopsy showed fibrosis stage 2 in 24 (80 %). 
Patients who died were in the highest risk groups. The median survival was approximately 28 months.
Conclusion: Primary myelofibrosis is part of myeloproliferative neoplasia; it usually runs chronic course. 
Till now none of the therapeutic modalities approved for treatment of primary myelofibrosis proved to be 
superior to others, yet the 5 year survival of this disease considered good.
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Introduction: 

Since its description in 1879.(1) primary myelofibrosis (PMF) 
has received  in the  medical literature over 20 different 
names The most common are:  idiopathic myelofibrosis, 
myelofibrosis with myeloid metaplasia, myeloid metaplasia , 
Agnogenic, myelosclerosis with myeloid metaplasia, chronic 
non-leukemic myelosis, chronic granulocytic-megakaryocytic 
myelosis .(2 )PMF is a clonal expansion of hematopoietic 
stem cell which is accompanied by a non-reactive clonal 
proliferation of fibroblasts and fibrosis of bone marrow. As 
the bone marrow becomes fibrotic no hematopoiesis can be 
maintained, and an extramedullary hematopoiesis (myeloid 
metaplasia) occurs, usually in liver and spleen. Its etiology 
is still not fully established. (3) Several studies point to the 
origin of biomarker in hematopoietic stem cell with clonal 
involvement of myeloid progenitors, megakaryocytic and 

erythroid, monocytes and Band T lymphocytes. In contrast 
to other chronic myeloproliferative disorders, PMF exhibited 
a significant marrow stromal reaction including fibrosis, 
osteosclerosis and angiogenesis. The principal pathogenetic 
criteria are an abnormal megakaryocyte resulting from an 
abnormal neoplastic stem cell. The death of these abnormal 
megakaryocytes results in the production of mitogens that 
result in bone marrow fibrosis (3, 4)Two studies done by 
Teffari found a clonal myeloproliferation with increased 
levels of stromal cells and proteins extracellular matrix. 
These changes in the microenvironment of the bone marrow 
coexist with alterations in the balance of intracellular and 
extracellular cytokines with angiogenic and fibrogenic 
potential osteogenesis. (5, 6) Myelofibrosis can occur in two 
clinical forms: either PMF or secondary MF. in PMF  there is 
no disease that proceed  or may attribute to be causative agent 
for the hallmark and clinical, biological or histopathological 
features .(7,8) Research over the past 30 years showed  that 
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the PMF  has a heterogeneous phenotype, which has motivated 
the researchers to find   other  criteria that contribute to the 
diagnosis of this disease Like angiogenesis was an integral 
component of the  bone marrow stromal reaction in PMF and 
it  was closely related to many prognostic  parameters; thus 
bone marrow angiogenesis can  be used as a  tool to  assess  
the  disease activity. (9) PMF  is one of the low incidence of 
myeloproliferative disorders in which its prevalence of about 
0.3 to 2/100000 population. It is seen mainly in older people 
with average age of 60 years, although 10% of patients have age 
less than 46 years; nevertheless it can occur from birth to age 
90 years, with a similar frequency in both sex. (10, 11)  Given 
that PMF is rare hematological disorder, (11, 12) with very 
good 5 year survival after diagnosis, and   up to my knowledge 
no clinical study has been conducted in Iraq concerning this 
disease therefore this study was designed to evaluate clinical 
features, diagnostic tools and treatment outcome of patients 
with primary myelofibrosis.

Patients and Methods:
A prospective study designed to include 30 patients with 
diagnosis of PMF who were treated at the National Center of 
Hematology /Almustansiriya University in Baghdad, Iraq. The 
period of study lasted from October 2009 to October 2013. This 
study was approved by the institutional ethical committee .all 
patients gave their informed consent. The following measures 
were done for all patients to establish the diagnosis of PMF.
1. Complete history and physical examination.
2. Complete blood count and blood film, liver function tests, 
renal function tests, lactate dehydrogenase 
3. Imaging techniques including abdominal ultrasound. CT 
of abdomen was done in few cases to confirm presences of 
organomegaly  
4. Bone marrow aspirate and biopsy to determine the degree of 
fibrosis with using the reticulin stain 
5. Fluorescent in situ hybridizations (FISH) technique 
for Philadelphia chromosome to exclude chronic myeloid 
leukemia
6. JAK II V617F mutation analysis done for patients 
presented from 2012 onwards (included 16 patients only). 
The following criteria has been adopted for stratifying patients 
with PMF:
Anemia: hemoglobin figures below:
- Women: 12 g /dL.
- Men: 13 g / dL.
Leukocytosis: - Low: 10-20 × 109 / L.
- Moderate: 20- 50 × 109 / L.
- high: more than 50 × 109 / L.
Thrombocytopenia: platelet count less than 150 × 109 / L.
Thrombocytosis: platelet count greater than 450 × 109 / L.
Treatment selection for patients with PMF was classified into 

3 categories based on symptoms, physical examination and the 
results of the investigations.
1- Asymptomatic.
2- Patients in whom anemia is the main problem.
3- Patients with proliferative disease.
The patients were stratified  according to international  
prognostic scoring system by calculating 1 point for each risk 
factors which include( age > 65,prescence of constitutional 
symptoms , hemoglobin < 10 g/dL , WBC > 25 x 109 and blood  
blast > 1).(13).The median overall survival of the patient was 
determined by the Kaplan Meier.

Results:
Patient characteristics’ at diagnosis
This study enrolled 30 patients with PMF; among them there 
were 16 male and 14 female .The median age was 58 year with 
range of (26-75) years. The most frequent presentation was 
in the group older than 60 years. Twenty four (80 %) patients 
had symptoms at diagnosis. The most frequent presentation 
were the fatigue, left upper quadrant swelling, night sweats, 
weight loss and fever. The main clinical features were huge 
splenomegaly which is found in 29 (97%) of patients as shown 
in table 1, while the main finding in  complete blood count and 
blood film at presentation  were anemia  followed by leukocyte 
counts of 10-20 x 109 /L ,  not surprisingly leucoerythroblastic  
blood picture found in 22 (73 %) of cases as shown in table 
2. The level of LDH was high in about 23 patients (77 %). 
The bone marrow biopsy resulted in stage 2 fibrosis in 24 (80 
%). JAK 2 V617F mutation was positive in 9 (56%) of 16 
patients.
Risk stratification and clinical endpoints
According to IPSS (table 3) patients classified in the high risk 
groups (high and int-2 scores) showed a significantly lower 
overall survival than patients in the low-risk groups (int-1 and 
low) because all patients who died were in the highest risk 
groups (intermediate-2 and high risk). The median overall 
survival was approximately 28 months. (Fig. 1)
Treatment For patients who were asymptomatic, just observation 
and tonics were given. Those patient who had anemia, 
prednisone was used with Androgen (Danazole®) supported 
by growth factors (recombinant human erythropoietin) as 
stimulator of hematopoiesis. Despite this, 5 patient required 
high blood transfusion requirements. In other cases, transfusions 
were used as supportive treatment during course of treatment. 
The recombinant alpha interferon (IFN-aR) was used in 14 patients 
and in 3 of them, pegylated interferon (peginterferon alfa2α) and 
hydroxyurea in 16 patients. Just 2 patients required conventional 
chemotherapy (doxorubicin and cytosine arabinoside) 
because of transformation to acute myeloid leukemia. Splenic 
irradiation was not done to any patients. Antiangiogenic drugs 
like thalidomide tablet 100 mg was used only in 3 patients. 
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All patients used combinations of the therapies described 
above, either from time of diagnosis or during the course 
of the disease. The most common combinations used are 
either hydroxyurea with danazole and steroid in addition 
to tonics or Alfa Interferon with prednisolone and tonics. 
 Six of the 30 patients with a diagnosis of PMF, died in the 
course of study, 3 of sepsis complicating respiratory disease, 
2 patients due to leukemic transformation and one by renal 
failure.

Table 1: clinical features of 30 patients with PMF

Clinical features
Patients

number Percent

Fatigue 25 83.3

left upper quadrant swelling 20 66.6

night sweats 18 60

Weight loss 10 33.3

Splenomegaly 29 96.6

Hepatomegaly 13 43.3

Lymphadenopathy 5 16.6

Table 2: hematological parameter in 30 patients with PMF

Hematological parameter
Patients

number Percent

Anemia   Hb < 12 gm/dl 21 70

Leukocytosis: - Low: 10-20 × 109 / L.
Moderate: 20- 50 × 109 / L.
high: more than 50 × 109 / L

18 60
8 26.6
4 13.4

Thrombocytopenia: platelet < 150 × 109 / L.
Thrombocytosis: platelet  >450 × 109 / L.

8 26.6
11 36.6

Leucoerythroblastic blood picture 22 73.3
Lactate dehydrogenase increased 23 77

Table 3 - Risk stratification according to the IPSS scores.
IPSS N

Low 8 (26.6%)

Intermediate-1 6 (20%)

Intermediate-2 9 (30%)

High 7  (23.4%)

Fig 1: Kaplan-Meier estimate of overall survival rate for 
PMF patients

Discussion:
Most patients were diagnosed  at age of 50 years in this 
study, which agrees with  studies reported in the literature 
that the diagnosis is established in aged between 50 and 80 
years, mostly during  6th decade.(1 ,2,8,14). However, in this 
study, young patients less than 40 years old were diagnosed 
with PMF, which agreed with study by Ruben et al which 
showed that it may arise from the birth through 90 years. 
(1) Despite the small number of cases studied because of 
the low incidence of this disease, there was a slight male 
predominance, as it reported by other authors, on the other 
hand  some studies said that there is no sex predisposition 
.(1, 8.14). five  (17% ) of the patients were asymptomatic 
at time of diagnosis, This is explained by the insidious 
onset of PMF  in which the diagnosis is made by physical 
examination or routine laboratory study in which disturbances 
in blood film  appeared or splenomegaly is found.(15) 
On physical examination splenomegaly was the characteristic 
finding, similar to what reported by other investigators.
(1,8.16) The second most common finding was the presence 
of hepatomegaly, which was typical in this disease.(1,7,8) 
the presence of hepatosplenomegaly  is explained by 
extramedullary hematopoiesis, as compensatory mechanism  
in response to bone marrow fibrosis that  prevent normal  
hematopoiesis (13,17) The lymphadenopathy are rare or of  
little significance, which was also confirmed  by other studies.
(1, 8) In this study, anemia was the most common finding 
among hematologic parameters, while other authors reported 
that up to 50% of the patients had anemia at presentation. The 
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causes of anemia in PMF are multifactorial and may be due 
to decreased bone marrow production and varying degree of 
ineffective   erythropoiesis.  Moreover, it may    be autoimmune 
in origin or due to hypersplenism.(7,8,13,18) Thrombocytosis 
and leukocytosis coincide with several other observations that 
raise the variability in the hematological profile of PMF  in 
which they  referred  to both  leucopenia and thrombocytopenia 
or thrombocytosis and  leukocytosis or normal values which 
incorporated in the prognostic index (13) elevated platelet 
counts found  at first in prefibrotic  phase or  proliferative phase 
which is then  change  to thrombocytopenia as the disease 
progresses. (7,13) In PMF  Leukocytosis usually occurs less 
30 × 109 / L(17) which is consistent with that described in this 
study ;Of particular note is the presence of teardrop-shaped 
red cells,  immature myeloid cells ,and erythroblasts in the 
peripheral blood ( Leucoerythroblastic blood picture), which 
was observed in most patients (73%). This is consistent with 
results reported in other series (17-19). Twenty-three patients 
(77%) had an increase in the numbers of LDH serum, a finding 
that is in concordance with that described in the literature.(1,8) 
This increase in serum LDH is mainly attributed to  high 
existing degree of ineffective erythropoiesis in PMF.
(1, 8) The bone marrow biopsy is the mainstay in the 
diagnosis of PMF because it is useful to demonstrate 
and determine the pattern fibrosis histology.(8,20) In this 
study , most patients were in stage 2 fibrosis, this result  
disagree with other authors describing a predominance of 
cellular or prefibrotic  stage at the time of diagnosis.(4,8) 
 PMF has a chronic course and heterogeneous development: 
while few patients die within a short period after diagnosis, 
the majority have a survival of several decades.(1,13) The 
application of the scoring system Prognostic factors has 
considerable practical application as it enables increase the 
capacity of prognostic discrimination, as in other studies 
relationship was observed between patients who died and those 
most at risk.(1, 8.13) According to the international working 
group for study and treatment of PMF, low-risk patients have a 
median survival about 135 months, the intermediate risk group 
1, 95 months, the 2 intermediate risk, 48 months, and the 
high risk of 27 months.20 , 23,36 Other authors describe the 
relationship of low-risk groups with a better median survival 
of 10-15 years.(1,21,22) PMF treatment should be based on 
two assumptions: First, the recognition that we are facing an 
incurable disease except perhaps for the minority of young 
patients who may benefit from stem cell transplantation. In 
the remaining patients, treatment is merely palliative and is 
intended to treat the complications of the disease and improve 
the quality of life rather than to try to prolong survival.  
Secondly, the marked heterogeneity in disease progression 
requires adjusting patients treatment according to their 
characteristics, taking in consideration this premise, the small 

sample size and the diversity of therapeutic schemes used, it 
was not possible to reach conclusions regarding the influence of 
treatment on disease progression and which is better than other. 
(13,23) Because of short duration of follow-up, The median 
survival of 28 months (2.5 years) observed in this study which 
is consistent with that in other recent series, which ranges 
from 3 to 6 years  ,(,8,13,14,22,24) This prolonged survival 
compared to that of older series, attributed to the introduction 
of an effective treatment for t PMF . the explanation for this 
prolong survival ,first is the early diagnosis of the disease  and, 
second, due to improvement in the  supportive measures, the 
use of antifibrotic  agents in all patients diagnosed, and lastly 
treatment with iron chelators in blood transfusion dependent  
.

Conclusion:
 Primary myelofibrosis is part of myeloproliferative neoplasia; 
it usually runs chronic course. Till now none of the therapeutic 
modalities approved for treatment of primary myelofibrosis 
proved to be superior to others, yet the 5 year survival of this 
disease considered good.
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