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SPOTLIGHT CORRESPONDENCE

Intramuscular edema as a complication of treatment with imatinib

Leukemia (2003) 17, 804-805. doi:10.1038/sj.leu.2402868
TO THE EDITOR

Imatinib is a selective inhibitor of ABL, platelet-derived growth
factor (PDGF) receptor and c-kit," and yields a significant
antileukemic effect in patients with chronic myelogenous leukemia
(CML). However, most patients receiving imatinib develop mild-to-
moderate side effects, including nausea, vomiting, muscle cramps,
myelosuppression, edema, and less commonly, fluid retention.?* In
this study, we present a patient with severe muscle pain and
swelling of both thighs. Magnetic resonance imaging (MRI) revealed
that the muscle swelling was caused by intramuscular fluid
retention.

A 35-year-old male who had been diagnosed with CML in
December 1995 was referred to our hospital to receive imatinib
therapy. His condition had been controlled by hydroxy-
carbamide (HU) administration alone, because he had developed
depression  following interferon-o.  (IFN-o)  administration
in July 1996. After ceasing HU treatment, his white blood
cell (WBC) count was found to be 18 x 101, with 10% of immature
myeloid cells and 5% of basophils. His platelet count was
721 x 10%/1 and the bone marrow was normocellular with a normal
differential count. Cytogenetic examination of the bone marrow
revealed 100% Philadelphia chromosome positivity, and the
proportion of BCR/ABL positive cells, as assessed by fluorescence
in situ hybridization (FISH), was 96.9%. Imatinib therapy was
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initiated with a starting daily dose of 600 mg on 28 November 2000,
when he was still in chronic phase. He developed pain in both
thighs, a mild fever, a headache and sweating, 11 days after first
administration. On 18 December 2000, hospitalization was
required. On admission, he reported that the pain in his thighs
prevented him from walking upstairs. The pain was consequently
classified as grade 2 according to the Common Toxicity Criteria of
the National Cancer Institute. Physical examination revealed
swelling of both thighs. Laboratory analysis revealed a WBC of
3.5 x 10%1 with a normal differential count, 12.2 g/dl of hemoglobin
and 413 x 10%/1 of platelets. The C-reactive protein (CRP) level
(1.2 mg/dl, normal: 0-0.4 mg/dl) and the creatine kinase (CK) level
(2921U/1, normal: 36-1771U/l) were elevated. MRI revealed
abnormal hypersignal intensity of M. quadriceps femoris in both
thighs on T2-weighted and short Tl inversion recovery (STIR) images
(Figure 1), suggestive of the presence of edema. After ceasing the
imatinib therapy, the muscle pain and swelling of both thighs
decreased, with a concomitant decrease in the CRP and CK levels.
After 3 months, imatinib was readmitted at a dose of 400 mg per
day, and he obtained complete cytogenetic response without
recurrence of intramuscular edema at the time of last follow-up in
October 2002.

Edema and fluid retention are characteristic side effects of
imatinib.?? The edema is usually mild, localized to the periorbital
region or legs, and may respond to diuretics. In rare cases, the fluid
retention is more generalized, with pleural and pericardial effusion,
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MRI of both thighs revealed abnormal hypersignal intensity of M. quadriceps femoris on T2-weighted (left) and STIR images (right).

ascites, anasarca, severe periorbital and cerebral edema.*” Our
patient developed edema of both thighs, as confirmed by MRI.
Muscle edema may manifest in patients with polymyositis and de-
rmatomyositis, mild injuries, infectious myositis, radiation therapy,



subacute denervation, compartment syndrome, early myositis
ossificans, rhabdomyolysis and sickle cell crisis.° The clinical
course of our patient excluded these causes from the diagnosis.
The mechanism of edema and fluid retention remains unknown.
One possible mechanism is via the inhibition of the PDGF receptor,
as this receptor regulates interstitial fluid pressure by regulating
interaction between cells in the connective tissue and molecules in
the extracellular matrix.*” Inhibition of PDGF receptor on dermal
dendrocytes may be the mechanism reponsible for causing the
periorbital edema by imatinib.® Imatinib also decreases interstitial
fluid pressure and increases the capillary-to-interstitium transport
rate in subcutaneous tumors in rats by antagonising PDGF-B.” The
incidence of muscle cramps and myalgia following imatinib therapy
is reportedly 49 and 20%, respectively.> MRI of effected muscles
suggest that the mechanism of these adverse effects may be partly
because of intramuscular edema.
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G-CSF for Imatinib-induced neutropenia
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TO THE EDITOR

Chronic myeloid leukemia (CML) is caused by the bcr/abl tyrosine
kinase, the product of the Philadelphia chromosome (Ph). Imatinib
mesylate (Glivec™, Novartis, Switzerland, formerly STI571) selec-
tively inhibits the bcr/abl tyrosine kinase and has shown significant
activity in CML patients.'™

Imatinib is generally well tolerated and nonhematologic NCI
grade 3 or 4 toxicities requiring discontinuation of the drug rarely
occur. Hematological toxicity however is more frequent. Depend-
ing on the disease stage, up to 70% of the patients experience an
NClI grade 3 or 4 neutropenia or thrombocytopenia during Imatinib
therapy.* The significance of the myelotoxicity was unknown when
the first phase Il studies were initiated in 1999. According to the
phase Il study protocols from Novartis, Imatinib had to be withheld
for safety reasons in the event of a grade 3 or 4 thrombocytopenia or
neutropenia until the absolute neutrophil count (ANC) was raised
again to >1.5 x 10%I or platelets to >50 x 10%I. This procedure
often led to prolonged breaks of the Imatinib therapy. Based on the
experience from those trials, the manufacturer now recommends a
stepwise dose reduction before discontinuation of the Imatinib
therapy. Both procedures have their drawbacks with regard to
leukemia treatment. Therapy breaks of 3-4 weeks and often on
repetition were the result of these study requirements. Long-term
suboptimal drug dosage may be the consequence of such drug
reduction scheme. In order to avoid those therapy breaks in
neutropenic patients, we investigated the use of recombinant

Correspondence: D. Heim, Division of Hematology, University
Hospital Basel, 4031 Basel, Switzerland; Fax: +41 61 265 4450
Received 28 September 2002; accepted 27 November 2002

Correspondence

References

—_

Deninger M, Goldman J, Melo J. The molecular biology of chronic

myelogenous leukemia. Blood 2000; 96: 3343-3356.

Druker BJ, Talpaz M, Resta DJ, Peng B, Buchdunger E, Ford JM et al.

Efficacy and safety of a specific inhibitor of the BCR-ABL tyrosine kinase

in chronic myeloid leukemia. N Engl ] Med 2001; 344: 1031-1037.

Kantarjian H, Sawyers CL, Hochhaus A, Guilhot F, Schiffer C,

Gambacorti-Passerini C et al. Hematologic and cytogenetic responses

to imatinib mesylate in chronic myelogenous leukemia. N Engl ] Med

2002; 346: 645-652.

4 Ebnoether M, Stentoft J, Ford J, Buhl L, Gratwohl A. Cerebral oedema as

a possible complication of treatment with imatinib. Lancet 2002; 359:

1751-1752.

Esmaeli B, Prieto VG, Butler CE, Kim SK, Ahmadi MA, Kantarjian HM

et al. Severe periorbital edema secondary to STI571 (Gleevec). Cancer

2002; 95: 881-887.

6 May DA, Disler DR, Jones EA, Balkisson AA, Manaster BL. Abnormal
signal intensity in skeletal muscle at MR imaging: patterns, pearls, and
pitfalls. Radiographics 2000; 20: $295-S315.

7 Pietras K, Ostman A, Sjoquist M, Buchdunger E, Reed RK, Heldin CH

et al. Inhibition of platelet-derived growth factor receptors reduces

interstitial hypertension and increases transcapillary transport in tumors.

Cancer Res 2001; 61: 2929-2934.

N

w

(S}

human granulocyte-colony-stimulating factor (Filgrastim, Roche,
Switzerland) in six patients with grade 3 or 4 neutropenia, who were
treated with Imatinib for late chronic or accelerated phase CML.

Between October 1999 and June 2001, 39 patients with late
chronic phase CML and accelerated phase CML were enrolled at
our Institution in the Imatinib phase Il studies and the expanded
access protocols from Novartis. Nine patients (23% of the patients
treated at our institution) receiving 400 or 600 mg Imatinib per day
developed at least once grade 3 or 4 neutropenia.

We treated three patients with accelerated phase CML who
developed a grade 3 or 4 neutropenia according to the study
guidelines. Two patients progressed into blast crisis shortly (2 weeks
and 1 months, respectively) after interruption of the Imatinib therapy.
The third patient had a therapy break of 4 weeks. He was restarted on
a reduced Imatinib dose of 400 mg per day. After 2 years on the
reduced Imatinib dose he has a complete hematologic response
(CHR), but no cytogenetic response. No further grade 3 or 4 hemato-
logical toxicity occurred.

Six patients were treated with one to several courses of G-CSF for
their neutropenia. Details of the patient characteristics and history
are summarized in Table 1. Median age was 42 years (range 20-75
years). Their ANC at study entry ranged from 1.4 to 46.2 x 10%/|
(median 3.95 x 10%/1). The three patients enrolled in the accelerated
phase study received 600 mg Imatinib per day, the three patients
with late chronic phase CML started with 400 mg Imatinib per day.
Time to neutropenia ranged from 12 to 41 days after start of the
study drug (median 28 days). Five patients had one or more breaks
in the Imatinib therapy for neutropenia before G-CSF was used to
stimulate myelopoiesis (Table 1). The median time to recover from
neutropenia without G-CSF support and without Imatinib therapy
was 28 days (range 28-42 days). With G-CSF support and continued
Imatinib therapy, the neutrophil count reached 1.5 x 10%/1 after a
median duration of 6 days (range 1-7 days). The G-CSF dose used
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