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The IRIS trialresults (International Randomized Study of Inter-
feron and STI571) showed that imatinib is moreeffective than 
interferon with a low dose of cytarabine [1]. Based on these re-
sults, imatinibis now used as a first line therapy for Philadelphia 
chromosome positive chronic myeloid leukemia (CML). Imatin-
ibtherapy is a lifelong approach that requiresdailymedication 
and frequent monitoring. Its common side effectsinclude edema, 
muscle cramps, diarrhea, skin rash, osteoarticular pain, and 
hair hypopigmentation [2]. Myaligias and muscle complication 
are common problems in CML patients who are treated with 
imatinib [3]. However, the elevation of creatine kinase (CK) has 
only been reported in 0.1-1% of patients. Changes of the blood 
concentration of imatinib and CK remain unreported in patients 
with peritoneal dialysis (PD). Here we report the changes in the 
blood concentration of imatinib and CK in chronic myeloid leu-
kemia patients with peritoneal dialysis.

A 37-year-old chronic glomerulonephritis male was referred 
to our hospitalon April 2010 withan elevated white blood cell 
count. His white blood cell count was 349X109/L, his red blood 
cell count was 402X1010/L, and his platelet cell count was 
450X109/L.  The polymerase chain reaction of BCR-ABL were 
resulted positive in his bone marrow cells. He was diagnosed 
with chronic-phase CML. He was started on 200 mg of imatin-
ib. The dose was gradually escalated but his treatment was 
changed to hydroxyurea because his kidney function worsened. 
Complete hematological response was not obtained by the hy-
droxyureatreatment. In April 2013, hewas hospitalized in our 
institution at the start of PD because his kidney functionhad 
worsened. He was started on 200mg of imatinib, and we gradu-
ally increasedthe dose while paying close attention to poten-
tial side effects. Thehydroxyurea was eventually stopped. The 
patient’simatinib concentration was obtained before itsmorn-
ing intake (trough level) and monitored during the imatinib 
treatment. The imatinib concentration gradually elevated based 
on the dosageincrease. Although his white blood cell count de-
creased to 13x104m3, his platelets elevated to 710x104m3. After 
a three-week administration of 800mg of imatinib, he suddenly 
experienced weakness, muscle pain,and a rise of CK to 5117 U/L. 
His blood concentration of imatinib elevated to 2639 ng/ml. He 
did not drink alcohol. His electrolytes and endocrine levels were 
normal. At the time of the CK elevation, the concomitant medi-
cations were 20mg of furosemide, 10mg of febuxostat, 8mg of 
azelnidipine, and 300 mg of ursodeoxycholic acid. CK levels were 
decreased immediately after imatinibwas discontinued (Fig. 1a). 

 In July 2013, he was administered 200mg of imatinib due to the 
progression of CML. We gradually increased the imatinib dose-
and monitored his blood concentrationand CK levels.After a 
six-weekadministration of 600mg of imatinib, his CK (954 U/L) 
elevated again without any symptoms, and his blood concentra-
tion ofimatinibrose to 1251 ng/ml. The concomitant medication 
was 300 mg of ursodeoxycholic acid during the CK elevation. CK 
improved, and the blood concentration of imatinib decreased 
to 387 ng/ml after its reduction (300mg, Fig. 1b). Although the 
elevation of blood concentration, imatinib was not detected in 
waste fluid of PD (below 50 ng/ml).Although complete hema-
tological remission (CHR) was obtained, he still failed to attain 
complete molecular remission (CMR)aftermore than one year 
ofimatinibadministration.

Imatinib is mainly metabolized in the liver and eliminated in 
the biliary route [4]. Successful imatinib treatmentwas previ-
ously reported in CML or gastrointestinal stromal tumors with 
hemodialysis patients [5-7]. These reports showed thatimatinib’s 
maximum concentration was 3340ng/ml,its trough level was 
1540ng/ml, and its half-life was 18.2 hours in patients who re-
ceived 400mg. These changes of imatinibhad almost the same 
metabolism as in patients who were administered the drug in 
normal renal function [5]. CK elevationwas not complicated in 
these reports. 

 In our patient’s case, the imatinib concentrations of the trough 
levels were 85to 2639 ng/ml, whichdid not exceed previous re-
ports in hemodialysis CML patients who were treated with 
imatinib.Although imatinib’sconcentration was not high, CK el-
evation developed. PD is the process of discharging waste by the 
peritoneum and approximates the kidney’s operation from he-
modialysis. But imatinib was not discharged by PD, so increase 
the burden on the liver due to congestive by the insufficient 
water removal or drug that resulted to consider prolongation or 
high peak of imatinib blood concentration unexpectedly.  Unex-
pected side effects were considered during the imatinib adminis-
tration before PD can be enforced stable.

Renal failure recovery is associated with a change of tyrosine ki-
nase inhibitor from imatinib and dasatinib to nilotinib [8]. Some 
beneficial effects were also observed in a rat model [9]. Nilotinib 
may be more suitable to treatCML in such cases. 

CK elevation is an important complication of CML patients with 
imatinib treatment for peritoneal dialysis. CK must be closely 
monitored to prevent the development of muscle injury. Nilo-
tinib may be suitable for CML treatment with renal failure, espe-
cially when peritoneal dialysis is administered.

Figure legends
Fig. 1 Clinical course of imatinib treatment: a) Imatinib blood 
concentration gradually elevated based on dosage escalation. CK 
suddenly rose when the imatinib concentration was maximal. b)
Imatinib blood concentration elevated based onimatinibdosage. 
CK showed an increase in CK with rise of imatinib.

Yutaka Tsutsumi1, Shinichi Ito1, Hiroyuki Ohhigashi1, Souichi 
Shiratori1, and Takanori Teshima2

1Department of Hematology, Hakodate Municipal Hospital, Ha-
kodate, Japan

2Department of Hematology, Hokkaido University Graduate 
School of Medicine,Sapporo, Japan

Address correspondence to: Dr. Yutaka Tsutsumi, Department of 
Hematology, Hakodate Municipal Hospital, 1-10-1, Minato-cho, 
Hakodate, 041-8680, Japan.



IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 227 

Volume : 4 | Issue : 2 | February 2015 • ISSN No 2277 - 8179
Research Paper

REFERENCE 1. O’Brien SG, Guilhot F, Larson RA, et al. Imatinib compared with interferon and low-dose cytarabine for newly diagnosed chronic-phase chronic 
myeloid leukemia. N Engl J Med 2003; 348: 994-1004 | 2. Lindahl P, Johansson BR, Leveen P, and Betsholtz C. Pericyte loss and microaneurysm 

formation in PDGF-B-deficient mice. Science 1997; 277: 242-245 | 3. Cohen MH, Williams G, Johnson JR, et al. Approval summary for imatinibmesylate capsules in the treatment of 
chronic myelogeneous leukemia. Clin Cancer Res 2002; 8: 935-942 | 4. Croom KF and Perry CM. Imatinibmesylate: in the treatment of gastrointestinal stromal tumors. Drugs 2003; 63: 
513-522 | 5. Pappas P, Karavasilis V, Briasoulis E, et al. Pharmacokinetics of imatinibmesylate in end stage renal disease. A case study. Cancer ChemotherPharmacol 2005; 56: 358-360 
| 6. Wada Y, Ogata H, Misawa S, Shimada A, and Kinugawa E. A hemodialysis patient with primary extra-gastrointestinal stromal tumor: favorable outcome with imatinibmesylate. 
Intern Med 2012; 51: 1561-1565 | 7. Ozdemir E, Koc Y, and Kansu E. Successful treatment of chronic myeloid leukemia with imatinibmesylate in a patient with chronic renal failure on 
hemodialysis. Am J Hematol 2006; 81:474 | 8. Holstein SA, Stokes JB, and Hohl RJ. Renal failure and recovery associated with second-generation Bcr-Abl kinase inhibitors in imatinib-
resistant chronic myelogenous leukemia. Leuk Res 2009; 33: 344-347 | 9. Iyoda M, Shibata T, Hirai Y, Kuno Y, and Akizawa T. Nilotinibattenuates renal injury and prolong survival in 
chronic kidney disease. J Am SocNephrol 2011; 22: 1486-1496


