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Prognostic Factors Associated with Complete
Cytogenetic Response in Patients with Chronic
Myelogenous Leukemia on Imatinib Mesylate Therapy

Irena Cojbasi¢, Lana Macukanovi¢-Golubovié

Clinical Centre, Clinic of Haematology and Clinical Immunology, Ni$, Serbia

SUMMARY

Introduction Imatinib mesylate, a selective Bcr-Abl tyrosine kinase inhibitor, has proved to be most
effective therapy of Philadelphia chromosome-positive chronic myelogenous leukemia. Imatinib
induces complete haematological and cytogenetic response in high percentage of patients.
Objective The aim of this study was to identify potential prognostic factors before beginning treat-
ment with imatinib associated with complete cytogenetic response.

Methods We analyzed 20 patients with newly diagnosed Philadelphia positive chronic myelogenous
leukemia treated at our institution from June 2006 until May 2009. These patients were treated with
imatinib mesylate in oral dose of 400 to 800 mg daily. Complete blood counts were performed every
month, while serum chemistry evaluations and bone marrow evaluations including morphology and
cytogenetics were performed every 6 months.

Results Of the 20 patients analyzed in this study, 19 (95%) achieved complete haematologic response
within three months. In all patients cytogenetic analyses were done and all have achieved absolute
cytogenetic response. The best cytogenetic response rate at any time during study treatment among
20 patients was: complete cytogenetic response in 15, partial cytogenetic response in three and minor
cytogenetic response in two patients. Among 11 observed base-line patients’ characteristics five were
independent predictors of a high rate of complete cytogenetic response; the absence of blasts and
basophils in peripheral blood, the presence of less than 5 percent of bone marrow blasts, white blood
cell count less than 10x10%/L and the absence of splenomegaly (p<0.01).

Conclusion Our results showed that some pre-treatment characteristics of patients might be the cause
of differences in treatment outcome. On the basis of this analysis, we identified several pre-treatment
patients’ characteristics to be independent prognostic factors for achievement of complete cytoge-

netic response.
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INTRODUCTION

Chronic myelogenous leukemia (CML) is a
clonal haematopoietic stem cell disorder charac-
terized by a specific chromosomal translocation
t(9;22). Philadelphia chromosome (Ph)-positive
CML evolves through three different phases:
chronic, accelerated and blastic. The molecular
consequence of Ph chromosome is the produc-
tion of activated Bcr-Abl tyrosine kinase [1].
Imatinib mesylate is a selective Bcr-Abl
protein tyrosine kinase inhibitor. Imatinib has
shown significant activity in all phases of Ph
chromosome positive chronic myeloid leuke-
mia [2]. The benefit of imatinib was defini-
tively shown in the International Randomized
Study of Interferon and imatinib mesylate (IRIS)
trial; by comparison of effectiveness of imatinib
with interferon and cytarabine combination in
1106 newly diagnosed patients [3]. In this trial,
the estimated rates of complete cytogenetic
response after 18 months of treatment were 76%
for patients in the imatinib group and 14% for
those in the interferon-cytarabine group. The
rate of freedom from progression to the accel-
erated phase was 97%, and to the blastic phase
it was 92%. After a 5-year follow-up, the overall
rate of complete cytogenetic response was 78%,

progression-free survival was 83%, and over-
all survival was 89% in the imatinib group [4].

Imatinib treatment is associated with a vari-
ety of adverse effects, most of which are mild
to moderate in intensity and thinning after the
first few months of treatment. Most patients do
not require dose reduction or interruption of
therapy [3].

Now it is generally accepted recommenda-
tion that imatinib is used as the first-line treat-
ment for patients with newly diagnosed CML [5].

OBJECTIVE

In this paper we analyzed the pre-treatment
characteristic of patients with chronic-phase
CML treated with imatinib mesylate that corre-
late with probability to achieve complete cyto-
genetic response.

METHODS

We analyzed 20 patients with Ph-positive CML
in the chronic phases that were treated with
imatinib mesylate at our institution from June
2006 until May 2009. Cytogenetic response was
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evaluated. All patients started treatment with recommended
dose of 400 mg daily. The dose of the drug was increased
to 600/800mg daily in cases of previous therapy failure, i.e.
in patients with cytogenetic refractoriness or cytogenetic
relapse. Asa part of routine follow-up, complete blood counts
were controlled each month, while serum chemistry evalua-
tions and bone marrow evaluations including morphologic
and metaphase cytogenetic were performed every 6 months.

Chronic-phase CML was defined as the presence in
the peripheral blood of blasts less than 15%, basophils less
than 20%, blasts together with promyelocytes less than 30%,
and platelets more than 100x10°/L. As chronic-phase and
response criteria were defined according to the recommen-
dations of LeukemiaNet 2006 panel [5]: complete haemato-
logic response (CHR) was defined as a white blood cell count
ofless than 10x10°/L, a platelet count of less than 450x10°/L,
no immature cells (blasts, promyelocytes, myelocytes) in the
peripheral blood, and disappearance of all signs and symp-
toms related to leukemia (including palpable splenomeg-
aly) lasting for at least four weeks. Cytogenetic response
was evaluated using standard cytogenetic analysis by direct
preparation of material from the bone marrow. Cytogenetic
responses, based on metaphase analysis of at least 20 cells,
were defined as: complete Ph-positive 0%, partial Ph-positive
1% to 35%, minor Ph-positive 36% to 95%, and absent
Ph-positive >95%. Major cytogenetic response assumed
the sum of complete and partial cytogenetic responses.

Descriptive statistic (number, proportion, median, range)
were used to summarize the pre-treatment characteristics
of the patients and response to imatinib mesylate therapy.
Multivariate analyses was performed to identify potential
prognostic factors associated with complete cytogenetic
response.

RESULTS

Significant pre-treatment characteristics of the patients are
shown in Table 1.

The median duration of the disease from the diagnosis
to start of imatinib mesylate therapy was 2.9 months (range
1-7 months). The median follow-up time for the patients
in the study was 17.75 months (range: 6-34 months). Of 20
analyzed patients, 19 (95%) achieved complete haematologic
response (CHR) within 3 months and all patients within 6
months from the start of the treatment.

Response to the treatment was evaluated in 20 patients
after 6 months of therapy; complete cytogenetic response
was achieved in 6 patients, partial cytogenetic response in
7, minor cytogenetic response in 6, while no response was
observed in 1 patient.

Response to the treatment was evaluated in 14 patients
after 12 months of therapy; complete cytogenetic response
was achieved in 6 patients, partial cytogenetic response in
6, minor cytogenetic response in 1 and no response was
shown in 1 patient.

Response to the treatment evaluated in 10 patients after
18 months of therapy; complete cytogenetic response was
achieved in 9 patients, while minor cytogenetic response
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Table 1. Baseline characteristics of patients treated with imatinib
mesylate

Variable Value
Median (years) 49.5
Age Range (years) 19-68
>60 (n) 3(14.3%)
Male 13 (65%)
Sex (n)
Female 7 (35%)
Splenomegaly (n) ves 16 (80%)
P gay No 4(20%)
White blood cells Median value 28.4
count (x10°/L) Range 3.5-90.2
Platelets count Median value 382.5
(x10%/L) Range 140-863
) Median value 122.8
Haemoglobin (g/L)
Range 87-145
. Median value 2.54
Basophils (%)
Range 0-10
Time since diagnosis Median value 204
(months) Range 6-66

n - number of patients

Table 2. Best cytogenetic response rate during imatinib mesylate
therapy

Cytogenetic response Number of patients
Major (Complete+Partial) 18 (90%)

Complete 15 (75%)

Partial 3 (15%)

Minor 2 (10%)

in 1 patient. Best cytogenetic response rate during imatinib
mesylate treatment is shown in Table 2.

In 8 of the 20 patients, imatinib mesylate dose was esca-
lated for unsatisfactory response after a median duration of
17.25 months (range: 6-24 months). Dose was escalated to
800 mg daily (n=3) or to 600 mg daily (n=5). In 3 patients
the dose of the drug was escalated for cytogenetic relapse,
and they improved their cytogenetic response to complete
after three months. In 5 patients the dose was escalated for
cytogenetic refractoriness, and they improved their cytoge-
netic response to complete after three months. No patients
progressed to accelerated or blastic phase.

Association between pre-treatment characteristics and
later probability of achievement of complete cytogenetic
response during treatment is shown in Table 3. According to
the multivariate analyses, among 11 base-line variables five
independently predicted a high rate of complete cytogenetic
response; the absence of blasts and basophils in peripheral
blood, the presence of less than 5 % blasts in bone marrow,
white blood cell count less than 10x10°/L and the absence
of splenomegaly (p<0.01).

DISCUSSION

Imatinib mesylate, a selective Bcr-Abl tyrosine kinase inhib-
itor has improved the treatment of Ph-chromosome-positive
CML and has become the standard first line treatment for
this disease. Imatinib mesylate induces complete haemato-
logical response in 80% to 90% of patients with newly diag-
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Table 3. Prognostic factors associated with complete cytogenetic
response (CCR)

Total Number
Parameter number of | of patients p
patients with CCR
<60 17 13 (76%)
Age (years) 0.18
>60 3 2 (67%)
Sl | None 3 (75%)
plenomegaly [
(cm BCM) 1-9 1 8(73%) | <0.01
>10 5 4 (80%)
Haemoglobin | <10 2 (50%)
0.22
(g/dL) >10 16 13 (81%)
White blood ~ |-<10 10 9 (90%)
cells count 10-49 6 4 (67%) <0.01
(x10%/L) >50 4 2 (50%)
Platelets count | <450 13 10 (77%) 0,03
(X10%/L) >450 7 5 (71%) '
i None 12 11 (91%
Etlerlpheral (91%) <0.01
asts Any % 8 4(50%)
Peripheral None 12 10 (83%)
blood <0.01
basophils Any % 8 5 (63%)
Bone marrow | <5 18 14 (78%) <001
blasts (%) >5 2 1 (50%) .
Bone marrow | <5 17 14 (82%) 0,05
basophils (%) | >5 3 1(33%) :
) Low 10 8 (80%)
S(r)cl)(S:)nSk Intermediate 8 6(75%) | 0.02
High 2 1(50%)
d <12 6 4 (67%)
CML duration
(months) 12-24 9 7(785) | o1
>24 5 4 (80%)

BCM - below costal margin

nosed chronic-phase CML, a complete cytogenetic response
in 70% to 80% of patients, and a major molecular response
in 40% of patients [6].

In the study of Goldman et al. [7], the highest number of
patients achieved normal blood counts within three months,
and more than 90% of them achieved complete haematolog-
ical response within 6 months from the beginning of treat-
ment. Approximately 40% of previously untreated patients
achieved major cytogenetic response after 6 months, and
65% achieved a complete cytogenetic response after one
year of therapy. In contrast to a study of Goldman et al., the
results of our analysis show that complete haematological
response was achieved in all patients within 6 months from
the start of the imatinib mesylate treatment. Major cytoge-
netic response was achieved in 65% of patients after 6 months
and complete cytogenetic response was achieved in 42.9%
of patients after one year of therapy. A small minority of the
patients who achieved complete cytogenetic response subse-
quently regained evidence of marrow Ph positivity and in

our analysis it was 15% of analyzed patients. However, after
drug dose escalation all achieved a complete cytogenetic
response after three months.

In this study we tried to detect base-line factors associated
with achieving complete cytogenetic response in patients with
chronic-phase CML treated with imatinib mesylate. Based on
the analysis, we identified five basic factors: the absence of
blasts and basophils in peripheral blood, the presence of less
than 5% of blasts in the bone marrow, white blood cell count
less than 10x10°/L and the absence of splenomegaly (p<0.01).

Our results are similar to those identified in previous
studies about factors associated with a high rate of major
and complete cytogenetic response. The base-line variables
that independently predict a high rate of major cytogenetic
response in the study of Cortes et al. [8] were: the absence
of blasts in peripheral blood, peripheral basophils less than
7%, the presence of less than 5% blasts and the presence of
less than 5% basophils in the bone marrow, white blood cell
count less than 10x10°/L and the absence of splenomeg-
aly. The pre-treatment characteristics of patients associated
with achieving complete cytogenetic response in the study
of Kantarijan et al. [9] were: the absence of blasts and baso-
phils in peripheral blood, the presence of less than 5% blasts
in bone marrow, white blood cell count less than 10x10°/L
and platelet count less than 450x10°/L.

The use of imatinib has greatly improved the outcome of
patients with CML. The efficiency of imatinib was defini-
tively established in IRIS trial. The group of patients treated
with imatinib had a rate of complete cytogenetic response
of approximately 80% and an overall survival of nearly 90%
after 5 years [4]. For patients who experience treatment fail-
ure with imatinib, recommendation is to use higher dose of
imatinib or second-generation tyrosine kinase inhibitors
(TKISs) dasatinib and nilotinib which have induced treatment
response in more than 90% of patients, and may lead to an
improved event-free and transformation-free survival [10].

CONCLUSION

By the analysis of our results, we identified characteristics
of patients before treatment, which are independent prog-
nostic factors for achieving complete cytogenetic response:
the absence of blasts and basophils in peripheral blood, the
presence of less than 5% blasts in the bone marrow, white
blood cell count less than 10x10°/L and the absence of sple-
nomegaly (p<0.01). Our results showed that some pre-treat-
ment characteristics of the patients could be the cause of
differences in treatment outcomes. Our results are consis-
tent with the literature data, although they are obtained by
analyzing a relatively small number of patients.
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MpPOrHocTMUKKN PaKTOPU YAPYIKEHU C NOTNYHUM LIUTOrEHETCKUM
0AroBopom 601eCHMKA C XPOHUYHOM MUjeNOUAHOM IeyKeMUjoM

KOju ce neye UMaTUHMB-mecunaTom

VpeHa hojbawuh, JlaHa MauykaHosuh-Tony6oBuh

KnuHuKa 3a xemaTonorujy u KnuHu4Ky umyHonorujy, KnuHnuku ueHtap, Huw, Cpbuja

KPATAK CAZIPXA)

YBopa VIMaTnHMG-MecinaT, cenekTuBHN nHxnéutop Ber-Abl Tupo-
3WH-KMHa3e, MoKa3ao e Kao HajedukacHuja Tepanuja Ounagendu-
ja XpoMO30M-MO3UTUBHE XPOHUYHE MujenonaHe ieykemuje. ima-
TUHNO MHAYKYje MOTMYHU XeMaTONOLIKM U LiTOT€HETCKMN OfTOBOP
Kog BenuKor 6poja bonecHuka.

Liun papa Ll paga je 610 aa ce yTBpAe NOTEHUMjanHu NPOrHo-
CTUYKM GaKTOpW Npe Neyerba MMaTUHNGOM KOju Cy YAPYKEHN C
NOTNYHAM LTOTEHETCKUM OAFOBOPOM.

MeToge paga VcnutaHo je 20 6onecHuka ¢ Gunagenduja xpo-
MO30M-MO3UTUBHOM XPOHUYHOM MUjeIOUJHOM SleyKeMUjOM KOj1
Cy neyeHn y KnMHMLW 3a XeMaTosorujy U KIMHUYKY MMYHONOTW-
jy KnnHuukor ueHtpa y Huwy of jyHa 2006. go maja 2009. roguHe.
CBu cy opasnHo npvMany UMaTHM6-mecunat y fosu 400-800 mg
AHeBHO. KpBHa CMKa je KOHTponMcaHa cBakor meceLia, Aok cy 6u-
OXemujcKa 1 NCNUTUBakba KoLUTaHe Cpxku, YKibyuyjyhu mopdono-
TWjy N LUTOreHETNKY, BPLUEHa CBaKMX LeCT MeceLiy.

Pesyntatn Op 20 ncnutanmka, kog 19 (95%) je nocTurHyT noTnyHu

MpummeH « Received: 18/05/2009

doi: 10.2298/SARH1006305C

XeMaToJIOLLKV OArOBOP TOKOM TPU MeceLla, oK je oppeheHn Lm-
TOTEHETCKY O[rOBOP MOCTUIHYT KO CBYX. Hajborba cTona uutore-
HETCKOT OfiroBOPa TOKOM UCMIUTVBAHOT Neproga buna je: noTnyHu
LMTOreHETCK OATOBOP, MOCTUTHYT KOog 15 60NecHMKa, AeNNMNYHY,
MOCTUTHYT KOA TPW, 1 Manu, 3abenexeH Kof ABa UCnUTaHuKa. Me-
Hy 11 OCHOBHWMX OfNINKa, NET Cy 6une He3aBUCHY NpefcKasaTesbu
BMCOKE CTOMeE NOTMYHOT LTOreHETCKOr OfrOBOpPa: OACYCTBO bna-
cTa 1 6a3odmna y KpBHOj CANLM, NPUCYCTBO Matbe of 5% bnacta
Y KOLUTaHoj Cpxu, 6poj neykouuta Marbu og 10x10%// 1 n3ocTaHak
cnneHomeranuje (p<0,01).

3aksbyyvak Pe3yntaty uctpaxmBarba Cy nokasanu Aa Heke ofin-
Ke 6onecHuKa npe neyera Mory 61T y3pok pasnika y nucxopy ne-
yera. Ha 0cHOBY OBe aHann3e Npeno3Hanu CMo HEeKOMKO He3a-
BMCHWX MPOrHOCTUYKIX GaKTopa 3a MOCTM3atbe MOTMYHOT LNTO-
reHeTCKOr OfroBopa.

Krmbyu4He peun: xpoHWYHa MujenongHa neykemuja; neverbe; nma-
TUHNG-MeCKnaT; MPOrHOCTNYKI GaKkTopK
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