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Response of prostate cancer during imatinib ther-
apy in a patient with chronic myeloid leukemia
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Imatinib mesylate is a specifically designed selective
inhibitor of bcr-abl tyrosine kinase, significantly active
against Philadelphia (Ph)-chromosome-positive chronic
myeloid leukemia (CML) and Ph positive acute lympho-
cytic leukemia (ALL).1-2 Imatinib also inhibits c-kit and
PDGF-R and has been shown, both in vivo and in vitro, to
be effective in different tumor models expressing these
oncogenic tyrosine kinases, including glioblastoma,
chronic myelomonocytic leukemia (CMML), dermatofi-
brosarcoma, and prostate cancer. Furthermore, it seems
also exert inhibitory effect on vascular endothelial
growth factor (VEGF) and fibroblast growth factor (bFGF)
induced angiogenesis and tumor growth.3-5 Recently, sev-
eral studies have demonstrated the potential of imatinib
as an alternative to conventional therapy in prostate can-
cer, yet the safety and efficacy of this drug have never
been investigated in vivo.5-6

We describe a patient with Ph-positive CML and con-
comitant prostate cancer who was treated with imatinib.
The results show that imatinib induced a positive effect,
possibly via different signalling pathways, with the
patient achieving both complete hematological remission
(CHR) and complete cytogenetic remission (CCR) of
CML, and reduction in the size of the solid tumor. 

In November 1999, we diagnosed a 67-year-old man
with CML in chronic phase, with leukocytosis (60×109/L)
and thrombocytosis (1,500×109/L). Standard cytogenetics
and interphase FISH analysis showed the presence of a
variant Ph translocation, t(1;9;22) (q23;q34;q11), and
molecular studies revealed the bcr-abl rearrangement
with coexpression of p210 and p190 transcripts.
Following cytoreduction with hydroxyurea (HU), therapy
with interferon alpha (IFNγ) was begun (January 2000).
After one month of IFNγ therapy, the patient experienced
acute urinary retention. An elevated level of prostate-spe-
cific antigen (PSA) ratio (i.e., 15 ng/mL) was found and
PSA level was 0.440 ng/mL; the digital rectal examination
revealed that the right lobe of the prostate was enlarged
and hardened. Transrectal scan displayed an hypoeco-
genic nodule on the right lobe (dimensions 20×10×18
mm). An adenocarcinoma was diagnosed after transrectal
biopsy, with the following features: Gleason grade 
score,7 c-kit negative, EGFR-Her 1 expression. The
patient was considered not eligible for surgery and/or
radiation therapy for the concomitance of CML. IFNγ
therapy was discontinued, and the patient recommenced
HU therapy. Testosterone level was 0.182; flutamide and
subsequently biclutamide (Casodex®) were started and
continued until September 2002, yet with no apparent
effect on the tumor. According to the oncologist, treat-
ment with imatinib alone (400 mg per day) was begun
after an informed consent; at the time, the size of the
tumor was unchanged and the PSA ratio had increased to
38.75% with a PSA level of 0.482 ng/mL.

At week 13, he achieved CCR (20/20 Ph- metaphases),
with the only apparent side effect being minimal perior-
bital edema; the PSA level was 0.144 ng/ml. At week 26,
while in CCR (FISH analysis on 150 nucleis negative), the
PSA ratio decreased to 18% with a PSA level of 0.021
ng/ml and the solid hypoecogenic nodule had decreased
in size (11×7×14 mm). Testosterone examined level was
0.222. At week 59, PSA ratio was decreased to 12% with
a PSA level of < 0.010 ng/mL; a transrectal scan showed

a further decrease of the tumor size (10×6×12 mm). At
the time of this writing (week 62 of therapy), the
patient’s biological (still in CCR) and clinical conditions
are stable under imatinib at 400 mg per day with a stable
conditions of prostate cancer without any other cancer
treatment.

The finding that CML in our patient promptly respond-
ed to imatinib treatment, with CHR obtained in 2 weeks
and CCR in 13 weeks, is consistent with the high remis-
sion rates reported for this drug. In fact, CML patients
with a new diagnosis or refractory to antecedent γ-IFN
therapy, have shown to achieve high response rates, with
60-85% of major cytogenetic remission and 40-70% of
CCR 2. 

At present, there are no data available in the literature
on the in vivo use of imatinib for prostate-cancer patients,
and patients with two concomitant neoplastic diseases
generally undergo only conservative therapy. Prostate
cancer usually develops as an androgen-dependent
hyperproliferation of prostate gland epithelial cells and it
is generally treated with anti-androgen therapy.
Molecular mechanisms that sometimes render prostatic
cancer insensitive to androgenic deprivation are yet not
know and activation of pathways that stimulate the cells
proliferation even in the absence of androgens, have been
proposed.7 In our patient, the mechanism underlying the
effect of imatinib on prostate cancer remains to be clari-
fied. Different signalling pathways may have been
involved: expression of PDGF and activation of its recep-
tor (PDGF-R) have been found to be associated with the
growth of prostate cancer cells, and there is strong evi-
dence that the pro-angiogenetic factor VEGF is involved
in the development of this type of cancer. In vitro exper-
iments have shown that imatinib blocks PDGF-R
autophosphorilation, resulting in the suppression of
tumor growth, and that it inhibits neo-angiogenesis by
blocking the effects mediated by PDGF, VEGF and
BFGF.6,8

Furthermore, c-kit and PDGF-R are expressed in the
testis and involved in testosterone production and are
inhibited by imatinib. A reduction in testosterone levels
has been very recently reported in patients with CML
under imatinib treatment, indicating a relationship
between this drug and androgen hormones.9 Thus, the
possibility of a hormonal mechanism in the improvement
of prostate cancer by androgens deprivation in our
patient cannot be excluded, even though the low levels of
androgens as detected both before and during imatinib
treatment does not support this idea.

In conclusion, in our patient imatinib might have exert-
ed its anti-tumor activity on both CML and prostate can-
cer by inhibiting multiple signalling pathways, including
proliferative and neo-angiogenetic functions and possibly
trough hormonal mechanisms.

Massimo Breccia, Maria Rosaria De Cuia, Gianna Maria D’Elia, Biondo
Francesca, Franco Mandelli, Giuliana Alimena

Department of Cellular Biotechnologies and Hematology, University 
La Sapienza, Rome.

Correspondence: Massimo Breccia, MD
Dept. of Human Biotechnology and Hematology
Via Benevento 6, 00161 Roma
Tel. 003906857951 – Fax 00390644241984
E-mail: breccia@bce.uniroma1.it



References

1. Druker BJ, Talpaz M, Resta DJ, Peng B, Buchdunger E, Ford
JM, Lydon NB, Kantarjian H, Capdeville R, Ohno-Jones S,
Sawyers CL. Efficacy and safety of a specific inhibitor of the
BCR-ABL tyrosine kinase in chronic myeloid leukemia. N Engl
J Med. 2001; 344:1031-1037.

2. Kantarjian H, Sawyers C, Hochhaus A, Guilhot F, Schiffer C,
Gambacorti-Passerini C, Niederwieser D, Resta D, Capdeville
R, Zoellner U, Talpaz M, Druker B, Goldman J, O'Brien SG,
Russell N, Fischer T, Ottmann O, Cony-Makhoul P, Facon T,
Stone R, Miller C, Tallman M, Brown R, Schuster M, Loughran
T, Gratwohl A, Mandelli F, Saglio G, Lazzarino M, Russo D,
Baccarani M, Morra E; International STI571 CML Study
Group. Hematologic and cytogenetic responses to imatinib
mesylate in chronic myelogenous leukemia. N Engl J Med
2002; 346:645-52.

3. Druker BJ, Lydon NB. Lessons learned from the development
of an abl tyrosine kinase inhibitor for chronic myelogenous

leukaemia. J Clin Invest. 2000;105:3-7.
4. Buchdunger E, O'Reilly T, Wood J. Pharmacology of imatinib

(STI571). Eur J Cancer. 2002 ;38:S28-36
5. George D. Platelet-derived growth factor receptors: a thera-

peutic target in solid tumors. Semin Oncol. 2001; 28:27-33.
6. George DJ. Receptor tyrosine kinases as rational targets for

prostate cancer treatment: platelet-derived growth factor and
imatinib mesylate. Urology. 2002; 60: 115-121.

7. Grossmann ME, Huang H, Tindall DJ. Androgen receptor sig-
naling in androgen-refractory prostate cancer. J Natl Cancer
Inst 2001; 93: 1687-1697. 

8. Uehara H, Kim SJ, Karashima T, Shepherd DL, Fan D, Tsan R,
Killion JJ, Logothetis C, Mathew P, Fidler IJ. Effects of blocking
platelet-derived growth factor-receptor signaling in a mouse
model of experimental prostate cancer bone metastates. J Natl
Cancer Inst. 2003; 95:458-470.

9. Gambacorti-Passerini C, Tornaghi L, Cavagnini F, Rossi P,
Pecori-Giraldi F, Mariani L, Cambiaghi N, Pogliani E, Corneo
G, Gnessi L. Gynaecomastia in men with chronic myeloid
leukaemia after imatinib. Lancet. 2003; 361:1954-1956.

haematologica online 2004

haematologica/the hematology journal | 2004; 89(online) | 69 |


