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The chronic myeloproliferative disorders 
were first grouped together by Damashek 
[1] in 1951. Although they were initially 
regarded as inter-related entities, the later 
discovery of the Philadelphia chromosome 
and the peculiar molecular and cytoge-
netic findings related to chronic myeloid 
leukemia separated this disease from the 
others. 

Although CML has been reported in 
patients with preexisting “Philadelphia-
negative” chronic myeloproliferative 
disorders, it is a rare occurrence. It has 
been seen in polycythemia vera [2] and 
in essential thrombocythemia [3], but 
not until now in a patient with idiopathic 
myelofibrosis. 

Patient Description
In 1996, a 41 year old Caucasian male pa-
tient with an unremarkable medical history 
presented with mild anemia and arthralgia. 
Physical examination was normal but a 
blood count revealed hemoglobin of 10.9 
g/dl, white blood cells 5.73 x 109/L and 
platelets 846 x 109/L. Differential revealed 
64% neutrophils, 24% lymphocytes, 5% 
monocytes, 3% eosinophils, 1% stabs, 
1% metamyelocytes, 1% myelocytes and 
1% basophils. There were also occasional 
blast cells and nucleated red cells. Marked 
red cell anisopoikilocytosis with tear-
drop forms and basophilic stippling was 
present. No fragments were obtained on 
bone marrow aspiration and a trephine 
biopsy showed evidence of a chronic 
myeloproliferative disorder with markedly 
increased and abnormal megakaryocytes 
and severe collagenic myelofibrosis and 
osteosclerosis. Karyotype analysis was 
normal and analysis by polymerase chain 

CML = chronic myeloid leukemia

reaction for the BCR/ABL transcript on 
peripheral blood was negative.

The patient was treated with anagrelide, 
which succeeded in reducing the platelet 
count to around 400 x 109/L and for a 
long period he was largely asymptomatic. 
The spleen, which was initially impalpable, 
gradually enlarged to become palpable 
5–6 cm below the left costal margin. The 
hemoglobin level remained around 10 g/dl 
and WBC below 10 x 109/L.

Nine years after the initial diagnosis, 
WBC began to rise and reached 67.74 
x 109/L with a differential of 3% blast 
cells, 1% promyelocytes, 10% myelocytes, 
8% stabs, 63% neutrophils, 5% lympho-
cytes, 4% monocytes and 1% basophils. 
Hemoglobin was 9.4 g/dl and platelets 
298 x 109/L. This was accompanied by 
an increase in the size of the spleen to 
be palpable 12 cm below the left costal 
margin.

Analysis for the BCR/ABL transcript by 
PCR was positive and the translocation 
involving the ABL and BCR genes was 
seen on fluorescent in situ hybridization. 
A cytogenetic examination of bone mar-
row metaphases demonstrated a reciprocal 
translocation of chromosome 9 and 22 in 
most cells examined. PCR for JAK2 V617F 
and the newly described cMpl mutations 
W515L and W515K [4] were negative 
(kindly examined by T. Lasho at the Mayo 
Clinic, Rochester, MN, USA).

The patient was then treated for 
chronic myeloid leukemia with standard 
doses of imatinib (400 mg per day). After 
3 weeks he developed severe neutropenia 
and thrombocytopenia, which necessitated 
reduction and eventual cessation of ima-
tinib therapy. This was later resumed and 

WBC = white blood cells
PCR = polymerase chain reaction

doses were gradually increased again to 
400 mg/day. After 3 months a 2 log reduc-
tion was found in the BCR/ABL transcript 
as detected by a quantitative PCR. The 
spleen was also greatly reduced in size.

Comment
Idiopathic myelofibrosis is a chronic my-
eloproliferative disorder in which marrow 
fibrosis and myeloid metaplasia occur sec-
ondary to a neoplastic, clonal, hematopoi-
etic cell proliferation. Megakaryocytes have 
a crucial role in this, and in some cases 
there may be increased platelet production 
with little or no initial marrow fibrosis, 
leading to a false diagnosis of essential 
thrombocythemia. It is possible that some 
of the patients previously reported as hav-
ing essential thrombocythemia and who 
developed CML had in fact initially had 
idiopathic myelofibrosis. 

CML can present with thrombocy-
tosis and a minimal leukocytosis and 
can be wrongly diagnosed as essential 
thrombocythemia. The presence of the 
Philadelphia chromosome should always 
be thoroughly sought in such a situation. 
The clinical relevance of the presence of 
a BCR/ABL transcript in a patient without 
a demonstrable Philadelphia chromosome 
as seen by FISH or karyotype analysis and 
without hematological evidence of CML is 
dubious. Certainly such patients should 
be carefully watched clinically and as-
sessed with quantitative PCR since cryptic 
translocations can occur.

In our patient there was no cytogenetic 
or molecular evidence of CML 9 years be-
fore its development. It is unlikely that a 
small clone of undetected CML had been 
present initially since it did not develop 
during those 9 years. Although he received 

FISH = fluorescent in situ hybridization

Chronic Myeloid Leukemia Evolving after Idiopathic Myelofibrosis

Michael Bennett MB BS FRCP FRCPath and Evgene Chubar MD

Department of Hematology, HaEmek Medical Center, Afula, Israel

Key words: chronic myelogenous leukemia, idiopathic myelofibrosis, Philadelphia chromosome, BCR/ABL
IMAJ 2007;9:562–563

Case Communications



563  •  Vol 9  •  July 2007 CML Evolving after IMF

analgrelide, which may increase myelofibo-
sis in essential thrombocythemia [5], he 
did not receive treatment with hydroxyurea 
or any potential neoplastic-inducing or 
incriminating agent. This suggests that 
the CML was a secondary event occurring 
many years after idiopathic myelofibrosis. 
As a secondary event, CML can also 
occur in other situations such as during 
acute myeloid leukemia, although in 
these cases it may have been caused by 
chemotherapy. Our patient, who did not 
have previous chemotherapy, would fit in 
with Dameshek’s original suggestion that 

all the chronic myeloproliferative diseases 
are inter-related.
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Aylin and co-workers compared risk prediction models for 
death in hospital based on an administrative database with 
published results based on data derived from three national 
clinical databases: the national cardiac surgical database, the 
national vascular database, and the colorectal cancer study. 
The research included all patients admitted to an NHS hos-
pital within England for isolated coronary artery bypass graft 
(CABG), repair of abdominal aortic aneurysm, and colorectal 
excision for cancer from 1996–67 to 2003–04. During the study 
period 152,523 cases of isolated CABG with 3247 deaths in 
hospital (2.1%), 12,781 repairs of ruptured abdominal aortic 
aneurysm (5987 deaths, 46.8%), 31,705 repairs of unruptured 
abdominal aortic aneurysm (3246 deaths, 10.2%), and 144,370 
colorectal resections for cancer (10,424 deaths, 7.2%) were 
recorded. The power of the complex predictive model was 
comparable with that of models based on clinical datasets with 

ROC curve scores of 0.77 (vs. 0.78 from clinical database) for 
isolated CABG, 0.66 (vs. 0.65) and 0.74 (vs. 0.70) for repairs 
of ruptured and unruptured abdominal aortic aneurysm, 
respectively, and 0.80 (vs. 0.78) for colorectal excision for 
cancer. Calibration plots generally showed good agreement 
between observed and predicted mortality. The authors 
conclude that routinely collected administrative data can be 
used to predict risk with similar discrimination to clinical 
databases. The creative use of such data to adjust for case 
mix would be useful for monitoring health care performance 
and could usefully complement clinical databases. Further 
work on other procedures and diagnoses could result in a 
suite of models for performance adjusted for case mix for a 
range of specialties and procedures. 
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Predictors of risk of death in hospital

The mosquito Aedes aegypti is responsible for the transmission 
of dengue, West Nile virus and yellow fever, which together 
affect more than 50 million people each year. Nene et al. 
(Science 2007;316:1718) present the genome sequence for Ae. 
aegypti, which reveals extensive gene conservation with the 
malaria vector mosquito, Anopheles gambiae. As representa-
tives of the two major mosquito subfamilies, the differences 
observed should underlie inherent biological traits including 
blood-feeding preferences, host-seeking behavior, and the 

ability to transmit specific pathogens. Waterhouse and col-
leagues (p. 1738) examined the evolution of innate immunity 
by comparing the genome of Ae. aegypti with the malaria 
mosquito, An. gambiae, and the fruit fly, Drosophila melanogaster, 
which represents a genetic outgroup. Different phases of im-
mune signaling (recognition, modulation, signal transduction, 
transcriptional activation, and effector production) revealed 
different evolutionary dynamics.
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