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Retrospective Analysis of 111 Cases
with Chronic Myeloproliferative
Disorders: Clinical Features and Survival

Kronik Miyeloproliferatif Hastaligi Olan
111 Olgunun Retrospektif Analizi:
Klinik Ozellikler ve Siirvi

ABSTRACT Objective: In this retrospective study, the clinical features, treatment modalities and
survival durations of 111 patients with chronic myeloproliferative disorders (MPDs) were ana-
lyzed. Material and Methods: The medical records of 111 MPD patients including 58 patients with
polycythemia vera (PV), 32 with essential thrombocythemia (ET), and 21 with idiopathic myelofi-
brosis (IMF) who presented to our center between 1987-2006 were evaluated. Results: Among all
of the patients, 57 were female and 54 were male (female/male ratio, 1.1). The median age at the
time of diagnosis was 61 years (range, 28-81 years). Thrombotic events were more common than
bleeding in patients with PV (thrombotic/hemorrhagic events: 34/16) and ET (thrombotic/hem-
orrhagic events: 21/11) whereas bleeding was slightly more common than thrombotic events in pa-
tients with IMF (thrombotic/hemorrhagic events: 4/5). Arterial thrombotic events predominated
over venous events and involved primarily cerebral and coronary arteries. The majority of bleed-
ing manifestations affected the skin, mucous membranes, and the gastrointestinal system. Kaplan-
Meier curves showed that mean survival time was 21.3 + 3.6 years (1-29) in PV patients and 12.7
+0.3 years (1-13) in ET patients while IMF patients had a mean survival time of 7.4 + 1.5 years (0.5-
12). Survival was shortened with advanced age (p< 0.05), anemia (p< 0.05) and male gender (p>
0.05). Conclusion: MPDs share many overlapping clinical and laboratory features but exhibit dif-
ferent survival rates being highest for PV and lowest for IMF. The relatively high frequency of
thromboembolic complications in this study cohort emphasizes the importance of using an an-
tithrombotic preventive strategy in MPD patients.
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OZET Amag: Bu retrospektif calismada, kronik miyeloproliferatif hastaligi (MPH) olan 111
olgunun klinik 6zellikleri, tedavi sekilleri ve yagam siireleri incelendi. Gereg ve Yontemler: 1987-
2006 yillar1 arasinda merkezimize bagvuran 58 polistemia vera (PV), 32 esansiyel trombositoz (ET)
ve 21 idiyopatik miyelofibrozis (IMF) olgusunu igeren 111 MPH hastasinin tibbi kayitlari
degerlendirildi. Bulgular: Olgularin 57’si kadin, 54’ erkek (kadin/erkek orani, 1.1) idi. Tan1
sirasinda hastalarin ortanca yaslar1 61 (28-81 yas araligi) idi. PV ve ET’li olgularda trombotik
olaylar, hemorajik olaylardan daha sik gelisirken (trombotik/hemorajik olay oranlar1 PV ve ET alt
gruplarinda sirasiyla 34/16 ve 21/11), IMF’li olgularda hemorajik olaylar, trombotik olaylardan
hafifce daha yiiksek oranda bulunmustur (trombotik/hemorajik olay orani 4/5). Arteriyel
trombotik olaylar venoz olaylardan daha sik olup baslica serebral ve koroner arterlerde gelismistir.
Hemorajik olaylar ¢ogunlukla cilt, mukoz membranlar ve gastrointestinal sistemi etkilemistir.
Kaplan-Meier egrisine gore ortalama sagkalim siiresi PV’li olgularda 21.3 + 3.6 y1l (1-29 y1l), ET’li
olgularda 12.7 + 0.3 y1l (1-13 y1l) iken IMF’li olgularda 7.4 + 1.5 y1l (0.5-12 y1l) olarak gosterildi.
fleri yasta (p< 0.05), anemisi olan olgularda (p< 0.05) ve erkek cinsiyette (p> 0.05) sagkalim daha
kisa bulundu. Sonug: MPHler birgok ortiigen klinik ve laboratuvar 6zellikleri paylagirken; PV’de
en yiiksek ve IMF'de en diisiik olmak tizere farkli sagkalim oranlar1 géstermektedir. Caligma
grubumuzdaki oldukga yiiksek tromboembolik komplikasyon orami, MPHli olgularda
antitrombotik profilaktik tedavi kullaniminin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Polistemia vera; esansiyel trombositoz
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yeloproliferative disorders (MPDs) are
‘ \ / I clonal hematological malignancies that
arise from the transformation of a multi-
potent hematopoietic stem cell. MPD comprises
the conditions chronic myeloid leukemia (CML),
PV, ET, IMF and in the revised World Health Or-
ganization (WHO) classification also includes rare
entities such as chronic neutrophilic leukemia.!
These diseases in the past have been poorly under-
stood except for CML, which is genetically charac-
terized by the presence of the Philadelphia (Ph)
chromosome and the bcl/abl fusion gene.? Howe-
ver, the identification of a mutation in the Janus ki-
nase 2 (JAK2) detectable in the majority of patients
represented a major advance in our understanding
of the molecular pathogenesis of MPDs.!

The distinction between subgroups is based on
the presence or absence of particular clinical and la-
boratory features. PV is defined primarily by an el-
evated red cell mass, ET by high platelet counts and
IMF by substantial bone marrow fibrosis and extra-
medullary hematopoiesis.3 As a group, all MPDs are
preleukemic and are predisposed to clonal evoluti-
on and disease transformation.* The propensity to
transform into acute myeloid leukemia differs bet-
ween subgroups, being highest for CML and lowest
for ET. Another biologic complication shared
among the MPDs is the thrombotic and bleeding
tendency that significantly influences upon progno-
sis and quality of life.! Because of the variable risks
of blastic transformation and thrombosis-associated
deaths, overall survival in the MPDs ranges from a
near-normal life expectancy in patients with ET to
a median of less than 5 years in patients with IMF.

This retrospective single-center study analy-
zed 111 patients with MPDs, including PV, ET, and
IMF only. Here, we present data on the complica-
tions, treatment modalities and survival.

I MATERIAL AND METHODS

In this study, we identified 111 patients with MPD
for whom clinical data and follow-up information
could be obtained from the records of the Depart-
ment of Internal Medicine, Division of Hemato-
logy, Eskisehir Osmangazi University Faculty of
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Medicine between 1987-2006. For the diagnosis of
PV, raised cell mass 236 mL/kg for males and >32
for females in the absence of hypoxemia (arterial
oxygen saturation >92%) and in the presence of
splenomegaly were used as major criteria. A diag-
nosis of ET was made with peripheral thrombocy-
tosis (>600 x 10%/L), characteristic marrow features
with stainable marrow iron stores as described by
Murphy et al.® The diagnosis of IMF was based on
characteristic bone marrow histology with spleno-
megaly, leucoerythroblastic smear and the absence
of other causes of myelofibrosis.

In the analysis of thromboembolic complicati-
ons, occlusive events in the arterial or venous sys-
tem and in the microcirculation including
erythromelalgia and Raynaud’s phenomena were
included. In the analysis of hemorrhagic events,
major hemorrhage and prolonged mucocutaneous
bleedings were recorded.

Statistical Analysis

Statistical tests were performed using SPSS for
Windows 15.0 software package and Sigmastat 3.1
software package; differences with a p value below
0.05 were considered significant. The Shapiro-Wilk
test was performed for testing normality. The chi-
square test was used to compare categorical variab-
les and the Kruskal Wallis test for continuous
variables not normally distributed, followed by
Dunn’s post hoc test. Survival was assessed using
the Kaplan-Meier analysis; the log-rank test was
used for univariate comparisons. The effect of prog-
nostic factors on survival was analyzed by Cox pro-
portional hazards regression models.

I RESULTS

The characteristics of 111 patients included in this
study are summarized in Table 1. 54 patients were
male and 57 female; their ages at diagnosis ranged
from 28 to 81 years (median 61 years). 58 patients
were classified as PV, 32 as ET, and 21 as IMF. Sple-
nomegaly was present in 44 of 56 (79%), 10 of 32
(31%), and 21 of 21 (100%) patients with PV, ET
and IMF, respectively (p< 0.001). The spleen was
mildly enlarged in patients with ET and PV and
massively enlarged in the IMF subgroup.
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TABLE 1: Clinical and laboratory characteristics of 111 patients with MPDs.
PV ET AMM p value
Clinical Characteristics
No. of patients (n) 58 32 21
Female 29 14 14
Male 29 18 7
Age (mean = SD) 59.7+£11.0 58.3+14.0 63.0 £ 10.00
Splenomegaly (%) 44/56 (79) 10/32 (31) 21/21 (100) <0.001
Laboratory Characteristics (Median, Range)?
Hematocrit (%) 54 (20-67) 37 (21-47) 31(11-52) <0.001
Leucocyte count (x 10%1) 15.1 (5.0-51.7) 13.2 (3.6-50.4) 9.3 (38.2-21.9) NS
Platelet count (x 1091) 609 (116-3480) 1412 (699-3100) 284 (15-942) <0.001
Patientsb with pseudohyperkalemia (%) 15/54 (28) 14/31 (45) 2/19 (11) <0.05
Patients with increased LDH (%) 36/52 (69) 21/27 (78) 16/19 (84) NS
2Available before the onset of any treatment modalities.
PV: Polycythemia vera, ET: Essential thrombocythemia, IMF: Idiopathic myelofibrosis, MPDs: Myeloproliferative disorders.
TABLE 2: Treatment modalities in 111 patients with MPDs.
PV ET AMM
Cytoreductive Therapy {patients, %)
Hydoxyurea 47 (81) 29 (91) 7(33)
Androgens 1(2) - 11 (52)
Alkylating agents 11(19) 10 (31) -
Interferon-o. 2a 2(3) 1(3) -
None 2(3) - 3(14)
Antithrombotic Therapy (patients, %)
Anti-aggregants? 28 (48) 17 (53) -
Anticoagulants® 6(10) 4(13) 1(5)
Phlebotomy 46 (79) - 2(10)
Splenoctomy (patients, %) 3(5) 309 5 (24)

2 Aspirin and dipyridamole, "Warfarin and heparin

PV: Polycythemia vera, ET: Essential thrombocythemia, IMF: Idiopathic myelofibrosis, MPDs: Myeloproliferative disorders.

At the time of diagnosis, the median hematoc-
rit count was 54% (range 20-67) in PV patients and
the median platelet count was 1412 x 10°/L (range
699-3100) in ET patients. The hematological para-
meters at initial diagnosis differed significantly
among MPD subgroups as shown in Table 1. He-
matocrit was elevated in PV (p< 0.001) and plate-
let count was highest in ET (p< 0.001) while
leucocyte count showed no difference between
subgroups. 30% of patients had a potassium level
of greater than 5.5 meq/L (range 3.5-5.5 meq/L) at
diagnosis and LDH level exceeded 480 U/L (range
240-480 U/L) in 74%.

Hydroxyurea was the most commonly prefer-
red agent in PV and ET subgroups while androgens
were used in a significant proportion (52%) of pa-
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tients with IMF. Only three patients were prescri-
bed interferon-a. Phlebotomy was the usual initi-
al treatment for most patients with PV to reduce
the hematocrit and risk of thrombosis. Aspirin the-
rapy and alternative antiagregating agents were
used in the prevention of thrombosis whereas oral
anticoagulants were administered for secondary
prophylaxis after a first thrombotic event. Five pa-
tients with IMF who had excessive transfusion re-
quirements and

severe thrombocytopenia

underwent splenectomy (Table 2).

Thrombohemorrhagic events and other comp-
lications are shown in Table 3. We observed 59
thrombotic and 32 hemorrhagic events in these 111
patients. Thrombotic events were more common
than bleeding in patients with PV (thrombotic/he-
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morrhagic events: 34/16) and ET (thrombotic/he-
morrhagic events: 21/11) whereas bleeding was
slightly more common than thrombotic events in
patients with IMF (thrombotic/hemorrhagic events:
4/5). In general, arterial events (78%) predominated
over venous events. Major arterial events included,
in descending order of frequency, cerebrovascular
accidents, coronary heart disease (angina pectoris or
myocardial infarction) and erythromelalgia. Lower
extremity deep venous thrombosis (DVT) and pul-
monary embolism accounted for the majority of ve-
nous events. Less common sites of venous
thrombosis were the portal, splenic and mesenteric
veins. There was no significant correlation between
the occurrence of thrombosis and hematologic indi-
ces such as hematocrit, leucocyte, and platelet count
in PV and ET patients. 14 (36%) of patients experi-
encing thrombotic events, had conventional risk fac-
tors including diabetes mellitus, hyperlipidemia,
hypertension, and/or smoking.

Bleeding manifestations involved primarily
skin and mucous membranes (epistaxis, ecchymo-
sis, menorrhagia and gingival hemorrhage) and gas-
trointestinal system. 42% of all hemorrhagic
episodes were secondary to the clinically indicated

use of anticoagulants or antiaggregating agents. Du-
ring the follow-up, one PV and one ET patient
evolved into acute leukemia, 6 years and 7 years af-
ter diagnosis, respectively. Both patients had been
exposed to hydroxyurea and alkylating agents.
Myelofibrosis developed in one patient with PV at
3 years after diagnosis.

The evaluation of the Kaplan-Meier curves
showed that the mean survival time was 21.3 + 3.6
years (1-29) in PV patients and 12.7 + 0.3 years (1-
13) in ET patients while IMF patients had a me-
an survival time of 7.4 + 1.5 years (0.5-12) (Figure
1). Overall survival time in MPD patients was 19.9
+ 2.5 years (0.5-29). We evaluated the association
between survival time and gender, age (<60 years
and >60 years) and hemoglobin level (<10 g/dL and
210 g/dL) by cox regression analysis. Cox regressi-
on analysis showed that survival was shortened
5.8-fold with advanced age (p= 0.044; hazard ratio
of 5.8, [95% Cl 1.1-31.6]), 2.9-fold with male gen-
der (p=0.230; hazard ratio of 0.3, [95% C1 0.1-2.0]),
and 10.3-fold with anemia (p= 0.018; hazard ratio
of 0.1, [95% C1 0.01-0.7]). Thrombotic and hemor-
rhagic events and conventional risk factors had no
influence on the length of survival. We evaluated

TABLE 3: Hemostatic and other complications in 111 patients.

Tromboembolic Events (Absolute Numbers) 34

Atreial 28
Cerebral 12
Cardiac 4
Extremity 1
Raynaud’s phenomenon 3
Erythromelalgia 8

Venous 6
Extremity 3
Pulmonary embolism 3
Others?

Hemorrhage® 16
Epistaxis 6
Other mucocutaneousc 7
Gastrointestinal 3

Leukemic Transformation 1

Secondary Myelofibrosis

ET AMM
21 4
15 3
6

3 1
2

4 2
6 1
3 1
3 1
11 5
6 4
1 1
4

1

1

@Mesenteric, portal and splenic thrombosis,
b42% of all events observed in anticoagulated patients,
‘Hematoma, oral bleeding and menorrhagia.

PV: Polycythemia vera, ET: Essential thrombocythemia, IMF: Idiopathic myelofibrosis, MPDs: Myeloproliferative disorders.
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FIGURE 1: Kaplan Meier survival curves of 111 patients with myeloprolife-
rative disorders.

the association between survival time and hemog-
lobin level (<10 g/dL and =10 g/dL) and platelet co-
unt (<100 x 10°/L =) in a separate data of IMF
patients and noticed that these parameters did not
influence survival in patients with IMF.

I DISCUSSION

This single-center retrospective study aimed to
compare clinical features, treatment modalities and
survival durations in a cohort of 111 patients with
MPDs.

Thrombohemorrhagic events were the most
frequent complications shared among the 111 MPD
patients. The frequency of thrombosis was greater
than that of bleeding being highest in PV patients
followed by ET and IMF patients. Arterial events
predominated over venous events in all subgroups
occurring commonly in cerebral arteries, coronary
arteries, and microcirculatory locations. The inci-
dence of either thrombosis or hemorrhage is diffi-
cult to establish in MPDs. Published data describe
a wide range of values for the relative frequency of
thrombohemorrhagic episodes, probably due to
factors including patient selection, definitions of
events, accuracy in data reporting and the effect of
therapy.” Regardless, the frequency of thrombosis
(arterial, venous and microcirculatory) has been
consistently greater than bleeding.® The pro-
thrombotic effect of an elevated hematocrit is well
established in the pathogenesis of thrombosis. The
relationship between increased hematocrit level

166

and decreased cerebral blood flow rate was shown
in vivo.?

Increasing age and a history of vascular events
proved to be other independent predictors of
thrombosis in patients with PV.!% Leucocytosis is
also a risk factor for thrombosis in PV and ET thro-
ugh recently discovered mechanisms of activation
and interaction with platelets and endothelial
cells.!*"13 High JAK2 V617F mutation allele burden
is being currently investigated for additional prog-
nostic value in vascular events.!® Although this da-
ta could not show any correlation between the
occurrence of vascular events and hematologic in-
dices (ie, hematocrit, leucocyte, and platelet count),
our findings demonstrated the differences in the
kind and localization of hemorrhagic and throm-
boembolic complications in MPD subtypes. The re-
latively high frequency of thromboembolic
complications in this study cohort suggests that
more stringent thromboprophylaxis may be indi-
cated for MPD patients.!®

Hydroxyurea was the most commonly used
agent in PV and ET subgroups whereas aspirin the-
rapy was preferred for the prevention of thrombo-
sis. In high-risk patients for thrombosis, the
benefits of myelosuppressive therapy outweigh the
potential risk of toxicity.” Current evidence sup-
ports the use of hydroxyurea as the initial choice
of cytoreductive agent because of its proven effi-
cacy.!*15 Aspirin further reduces thrombotic risk in
PV patients whereas retrospective observations
suggest that it might be similarly beneficial in ET
patients.!®!” The current data supports the thera-
peutic value of hydroxyurea and aspirin in patients
with PV and ET.

Another biologic complication shared among
our patients was disease transformation. Transfor-
mation into a myelofibrotic stage develops in ap-
proximately 12% of PV patients, but rarely occurs
in ET patients. The propensity to transform into
acute leukemia differs among the subgroups, being
highest for IMF and least for ET.?° Radioactive
phosphorus (*’P) and cytoreductive agents such as
busulfan and hydroxyurea are thought to play a ca-
usative role in the pathogenesis of leukemic trans-

formation.2? One PV and one ET patient

Turkiye Klinikleri ] Med Sci 2009;29(1)
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transformed to acute leukemia after receiving hy-
droxyurea and an alkylating agent, which is also
mentioned in leukemic transformation of ET.222

We observed that survival was highest in PV
and lowest in IMF. Survival of patients in this co-
hort was favorably comparable with previous re-
ports. PV has a survival rate between 10 and 20
years, while IMF has the worst prognosis with a
median survival of 3.5 to 5.5 years among
MPDs.24% The survival rate for MPDs varies, de-
pending on the type of disorder and the kind of
symptoms experienced by each individual. Prog-
nosis is highly dependent on the occurrence of
thrombohemorrhagic complications.?® The other
factors associated with shorter survival include age
(>60), sex (male), splenomegaly, anemia, leucocy-
tosis or leucocytopenia, thrombocytopenia, incre-
ased blasts in the peripheral blood and the presence
of symptoms.?’-? It is notable that several prognos-
tic scoring systems have been established and wi-
dely used for survival in IMF patients.?*33 In the
current study, we demonstrated an unfavorable
prognostic impact of male gender, age, and anemi-
a, supporting the predictive value of clinical and la-

boratory variables for defining survival in MPD pa-
tients.

Being a retrospective study, the main limitati-
on of our study was that diagnostic criteria for PV,
ET, and IMF were based on clinical and morpholo-
gic findings. Recent discoveries of myeloprolifera-
tive disease specific molecular markers, including
JAK2 mutation have opened a new era in our un-
derstanding of these diseases and furthermore the
diagnostic criteria for MPDs have been revised by
incorporating JAK2 mutation screening.3*3

In conclusion, MPDs share many overlapping
clinical and laboratory features but exhibit diffe-
rent survival rates being highest for PV and lowest
for IMF. The relatively high occurrence of throm-
boembolic complications suggests a rationale for
the use of an antithrombotic preventive strategy in
patients with MPD. The current study supports the
use of prognostic markers to aid further both physi-
cians and patients in treatment recommendations
and informed decisions making, respectively. Fi-
nally, much larger group of patients is required to
establish new international prognostic models for
MPD.
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