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Background and Objective. Although there are indi-
cations that the profile of chronic myeloid leukemia
(CML) at presentation has changed in recent years,
information is scarce. The objective of the present
study was to ascertain whether the initial features of
CML have changed over time, as well as the possible
impact on survival. 

Design and Methods. The initial features of 167
patients diagnosed with chronic phase Ph-positive
CML from 1972 to 1985 were compared with those
of 174 such patients diagnosed at the same institu-
tion from 1985 to 1998. The survival of the two
groups was also compared.

Results. CML patients diagnosed since 1985 were
significantly older at presentation (mean age 47+17
vs 43+17 years, p = 0.04), were more often asymp-
tomatic (36% vs 19%, p = 0.0003), less often had
constitutional symptoms (30% vs 45%, p = 0.004),
less frequently had splenomegaly (59% vs 75%, p =
0.0008) and hepatomegaly (35% vs 49%, p = 0.01),
had less marked leukocytosis (mean WBC count
139±124�109/L vs 179±132�109/L, p = 0.007),
with 30% of them showing an initial WBC count below
50�109/L (vs 19%, p = 0.02), and showed less mar-
row blast cell infiltration (p = 0.0003). No significant
differences were observed in the distribution by
Sokal’s risk groups. Median survival of patients diag-
nosed since 1985 was 5.33 years (95% CI: 4.3-6.36),
vs 4.06 years (95% CI: 3.28-4.84) for patients diag-
nosed before (p= 0.07). Finally, patients asympto-
matic at diagnosis had a longer survival (median sur-
vival 5.7 years, 95% CI: 4.5-6.9, vs 4.1 years, 95% CI:
3.4-4.7, p= 0.03).   

Interpretation and Conclusions. A substantial propor-
tion of CML patients are currently diagnosed early in
the course of the disease. The effect of earlier diag-
nosis on survival prolongation in such patients should
be taken into account.
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The classical description of the clinicohemato-
logic picture of chronic myeloid leukemia
(CML) at presentation included the presence

of constitutional symptoms, splenomegaly with its
derived symptoms and marked leukocytosis in the
vast majority of patients.1 There are, however, some
indications that, due to the increasing practice of
routine laboratory studies, CML is currently diag-
nosed at earlier stages, therefore in many cases dis-
playing a less florid clinicohematologic picture.
Indeed, it has recently been pointed out that an
increasing proportion of CML patients are asymp-
tomatic, have no palpable spleen and show moder-
ate leukocytosis at disease presentation. The infor-
mation available on the subject, however, is scarce,
and based on data from a single institution.2,3

The primary aim of the present study was to com-
pare the initial characteristics of two groups of
patients diagnosed with Ph-positive (or bcr/abl-pos-
itive) CML in a single institution during two different
time periods, in order to ascertain whether the clin-
icohematologic profile of CML at presentation has
changed over the years.

Design and Methods

Patients
Between 1972 and 1998, 357 patients were diag-

nosed as having Ph-positive (or bcr/abl-positive)
CML at the Hematology Department of the Hospi-
tal Clínic of Barcelona. Sixteen patients fulfilled cri-
teria of blast crisis4 at CML diagnosis and were
excluded from the analysis, which was therefore
restricted to the 341 patients with the disease diag-
nosed in the chronic phase.

Treatment
The patients’ treatment varied over the years,

reflecting the progresses in CML therapy that have
occurred in the last two decades. Thus, the vast
majority of patients (140 out of 167) diagnosed pri-
or to 1985 were given busulfan as primary treatment
for the chronic phase of CML, with 10 patients also
receiving intensive combination therapy (vincristine,
prednisone, 6-thioguanine and Ara-C) within the
first year, and 12 being submitted to splenectomy. In



their turn, patients diagnosed since 1985 were treat-
ed with hydroxyurea (70 patients), busulfan (11
patients) or both (30 cases), �-interferon (46 cases)
or allogeneic hemopoietic progenitor cell transplan-
tation (25 patients). Treatment of the BC consisted
of oral 6-mercaptopurine and transfusional sup-
portive therapy in most patients with non-lymphoid
BC, whereas patients with lymphoid BC received
chemotherapy regimens including vincristine and
prednisone.4

Parameters evaluated
For each patient the main clinical, hematologic,

and biochemical data at diagnosis were recorded:
age, gender, the presence of constitutional symptoms
(fever, night sweats, weight loss), splenomegaly-
derived symptoms or other symptoms, time lapse
between first symptoms and CML diagnosis, spleen
and liver size, hemoglobin concentration (Hb),
platelet count, WBC count with its differential, bone
marrow blast cell percentage, and the serum levels
of LDH and uric acid. In addition, Sokal’s score was
calculated for each patient.5

Statistical analysis
The patients’ characteristics according to diagnos-

tic period (before of since 1985) were compared by
means of the Students’ t-test and the chi square test
with Yates’ correction. Actuarial survival curves were
plotted by the method of Kaplan and Meier,6 and
compared by the log-rank test.7

Results
Out of the 341 patients with chronic phase Ph-pos-

itive CML who are the subject of the present study,
167 were diagnosed prior to 1985 and 174 there-
after. Table 1 summarizes the patients’ main clinical
features at disease presentation according to diag-
nostic period. As can be seen, patients diagnosed
since 1985 were significantly older, were more fre-
quently asymptomatic, complained less often of con-
stitutional symptoms, and less frequently displayed
splenomegaly and hepatomegaly at CML presenta-
tion. In contrast, no significant differences were
observed between the two groups with regard to
either the time lapse from first symptoms to disease
diagnosis or the distribution by Sokal’s risk groups.
Table 2 shows the main hematologic and serum bio-
chemical parameters of the two groups at diagnosis.
As can be observed, the only significant differences
were a lower leukocyte count in patients diagnosed
since 1985 (with more than a half of the patients
showing an initial WBC count below 100�109/L, and
30% of them a WBC count below 50�109/L), and a
lower proportion of blast cells in the bone marrow
aspirate.

Median survival of the overall series was 4.6 years
(95% CI: 4.06-5.14). Figure 1 depicts the actuarial
survival curves of the patients separated according
to diagnostic period. With 135 patients having died
at the time of the analysis, median survival of the
group of patients diagnosed prior to 1985 was 4.06
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Table 1. Main clinical features at presentation in 341
patients with chronic phase Ph-positive CML according to
diagnostic period.

Feature Before 1985 Since 1985 p
(n=167) (n=174) value

Age, mean (SD)* 43 (17) 47 (17) 0.04

Sex (M/F) 83/84 91/83 NS

Absence of symptoms 19% 36% 0.0003

Constitutional symptoms 45% 30% 0.004

Lapse symptoms-diagnosis, 4.7 (7.9) 3.6 (6.3) NS
[mean (SD)]°

Splenomegaly 75% 59% 0.0008

Hepatomegaly 49% 35% 0.01

Sokal’s risk group:
Low risk 38% 34% NS
Intermediate risk 28% 37% NS
High risk 34% 29% NS

*years; °months; NS: not significant.

Table 2. Main hematologic and serum biochemical para-
meters at presentation in 341 patients with chronic phase
Ph-positive CML according to diagnostic period.

Feature Before 1985 Since 1985 p
(n=167) (n=174) value

Hb, g/L* 120 (25) 115 (23) NS

WBC �109/L* 179 (132) 139 (124) 0.007
< 100�109/L 36% 52% 0.004
<   50�109/L 19% 30% 0.02

% blood basophils* 4.6 (3.1) 5.1 (3.2) NS

% blood blasts* 2.2 (2.8) 1.8 (2.2) NS

Platelets �109/L* 443 (270) 513 (526) NS
≥ 400�109/L 45% 47% NS
≥ 700�109/L 15% 18% NS

% marrow blasts* 3.5 (3.3) 2.1 (2.9) 0.0003

Serum LDH, IU/L* 1238 (796) 1221 (616) NS 

Serum uric acid, mg/dL* 6.4 (2) 6.1 (2.3) NS

*mean (SD); NS: not significant.



years (95% CI: 3.28-4.84). In its turn, with 65 deaths
having been registered in patients diagnosed since
1985, the projected median survival for this group
was 5.33 years (95% CI: 4.3-6.36). Although a trend
for statistical significance was observed (p= 0.07),
the difference between the survival of the two groups
was not significant. Finally, comparison of the sur-
vival of patients with and without symptoms at dis-
ease diagnosis in the overall series yielded a signifi-
cant difference in favor of asymptomatic patients
(median survival 5.7 years, 95% CI: 4.5-6.9, versus
4.1 years, 95% CI: 3.4-4.7, for symptomatic patients,
p= 0.03, Figure 2). 

Discussion
As a result of the widespread use of routine blood

testing, the clinicohematologic profile of the chron-
ic myeloproliferative disorders at presentation has
changed over time. This is especially true for essential
thrombocythemia, a disease currently diagnosed
mostly in asymptomatic patients,8 and to a lesser
degree for myelofibrosis with myeloid metaplasia, in
which an increasing proportion of patients show a
less florid clinical picture at presentation in recent
years.9 With regard to CML, although there have been
some indirect indications that the initial clinicohe-
matologic profile of the disease at presentation is
changing, the available information on this specific
subject is scarce and based on the analysis of patients
from a single institution.2,3

In the above context, we undertook the present
study, in which the presenting features of two groups
of patients with standard CML (i.e., Ph-positive or
bcr/abl-positive and in the chronic phase) from a sin-
gle center, diagnosed during different time periods,
were compared. Most of the differences found in the
present analysis support the notion that CML is cur-
rently diagnosed earlier. Thus, almost 40% of the
patients diagnosed since 1985 had no symptoms at
the time of diagnosis, as compared to less than 20%

of the patients diagnosed before. The former figure
is roughly similar to the one recently registered by the
Houston group, and contrasts with the vast majori-
ty of symptomatic patients reported in older CML
series.1 The lower frequency of initial symptoms
observed in the more recently diagnosed patients was
due to a lower occurrence of constitutional symp-
toms (which indicate a hypermetabolic state) and
also to a lower frequency of symptoms derived from
excessive spleen enlargement. The above two findings
constitute an indirect reflection of the existence of a
lower tumor burden in more recently diagnosed
patients, a fact in keeping with the lower rate of
splenomegaly and hepatomegaly registered in such
patients. In this context, the 41% of patients with no
palpable spleen at CML diagnosis observed in the
more recent diagnosis group is especially notewor-
thy, since it is in sharp contrast with the 10% or less
registered in older CML series.1 The lower leukocyte
counts in such patients constitute additional evi-
dence in favor of the trend towards lower tumor bur-
den at presentation of CML in recent years. Thus,
more than a half of the patients from the second
diagnostic period had an initial leukocyte count
below 100�109/L, and in almost a third of them it
was lower than 50�109/L. Moreover, the lower pro-
portion of marrow blasts in the patients more recent-
ly diagnosed would be another indicator or less
advanced disease in such cases.

The lack of significant difference observed in the
present study between the two diagnostic periods
with regard to the patients’ distribution by Sokal’s
risk groups could argue against the above consider-
ations. However, to explain such a discrepancy, it
must be taken into account that no significant dif-
ferences were observed between the two groups in
two of the parameters (namely, platelet count and
blood blast percentage) included in Sokal’s formula.
Concerning the remaining two factors (age and
spleen size), the unfavorable prognostic weight of
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Figure 1. Actuarial survival curves of chronic phase Ph-pos-
itive CML patients diagnosed prior to 1985 and afterwards.

Figure 2. Actuarial survival curves of chronic phase Ph-pos-
itive CML patients according to the presence or absence of
symptoms at diagnosis (n = 333).
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older age of patients more recently diagnosed would
be neutralized by the presence of a smaller spleen in
such cases. 

Median survival of patients diagnosed since 1985
exceeded that of patients diagnosed before by more
than one year. Although the difference between the
two groups did not reach statistical significance, this
was probably due to the low proportion of deaths
registered in the more recently diagnosed patients.
The above survival advantage for the more recently
diagnosed patients must be ascribed in part to
changes in the therapy of CML since the mid eight-
ies, such as the substitution of busulfan by hydroxy-
urea as conventional therapy for the disease,10 and
the use of �-interferon.11-14 However, taking into
account the longer survival of asymptomatic patients
observed in the present study and the higher pro-
portion of such patients in recent years, it should be
considered whether survival prolongation might be
an effect of earlier diagnosis. 
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