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BRIEF REPORT
Ifosfamide/Carboplatin/Etoposide (ICE), an Effective Salvaging Therapy for
Recurrent Malignant Non-Hodgkin Lymphoma of Childhood:

A Pediatric Oncology Group Phase Il Study
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Recurrent malignant non-Hodgkin lymphoma (NHL}odes of sepsis were reported and none were fatal. Mi-
carries a grave prognosis. The interval between initiatoscopic hematuria was seen in two patients. No renal
response and subsequent relapse is usually brief and flaaconi-like syndrome was reported.
survival rate dismal. In 1990 the Pediatric Oncology Most patients responded after only one to two courses
Group (POG) initiated a pilot study to determine th€f ICE therapy. Prior exposure to cyclophosphamide had
maximum tolerated dose (MTD) of carboplatin while0 effect on the response rate. The overall remission rate
testing the efficacy of the combination of ifosfamideas 71% (15 patients), with 43% complete remissions
carboplatin, and etoposide (ICE) in the treatment of réCR) and 28% partial remissions (PR).
current malignant solid tumors of childhood. During the
study, it was noted that children with malignant nonP!SCUSSION
Hodgkin lymphoma responded exceptionally well to [fosfamide, etoposide, and a platinum compound used
ICE. Therefore, when the MTD of carboplatin was esither as single agents or as components of various com-
tablished in 1992, and the pilot protocol for this purposginations have induced remission in patients with recur-
was closed, the resultant ICE regimen was applied tent or refractory NHL with a CR + PR rate ranging from
children with recurrent NHL. ICE then consisted of if-48%—56% [1-3]. The past POG experience had shown
osfamide, 1.5 gm/fhiv on days 1-3; carboplatin, 635n0 response in 10 patients treated with etoposide alone
mg/n? iv on day 3 only; etoposide 100 mg#iv on days [4], and 12% CR + PR in 17 patients treated with eto-
1-3; mesna, 500 mgfiv 15 min prior to, the q 3 hr x poside/ifosfamide [5]. When all three agents were used
2 after ifosfamide infusion daily x 3. Courses were reogether in the ICE therapy reported here, the CR + PR
peated every 3-4 weeks when the absolute neutropi@ife increased to 71%. The response was achieved
count (ANC) recovered to >1,0Q0V quickly, _usually _after only one or two courses of_therapy.

From July 1990 to July 1993, a total of 21 evaluabl&N® main toxicity was myelosuppression; patients did
patients with ages ranging from 2 to 20 years (median ﬁ%et exhibit other complications. Unfortunately, because

years) were entered on study. The male-to-female rag study was originally designed for all types of child-

was 3:1. Sixteen of the 21 patients had stage IV di 100d malignant solid tumors, neither the histology nor

- . he immunophenotype of the lymphoma had been re-
ease (Murphy staging), and 6 had spotty bone marrgw ted. H h dat t available. O imi
involvement (<25% abnormal cells). They all had prewques €d. Hence, these data are hot avaliable. Lur prelimi-

ously been heavily treated with a median of five drugs

(range, 3-8); 1_6 had recei\_/ed cyclophosphamide. TR&sp School of Medicine, La Jolla, California
patients Were given one to six courses Of_ ICE_ therapy fbmorrow's Children Institute, Hackensack Medical Center, Hack-
study (median, two courses). The median interval bgnsack, New Jersey

tween courses was 3 weeks. 3H. Lee Moffitt Cancer Center and Research Institute, Tampa, Florida

Myelosuppression was the dose-limiting toxicity. SiXgrant sponsor: National Cancer Institute; Grant sponsor: National In-

teen patients (76%) developed ANCs <5002 (59%) stitutes of Health; Grant number: CA-28439.

developed platelet counts <25,0(0/and 1 (5%)_ a he- *Correspondence to: Dr. Faith H. Kung, University of California, San
moglobin of <6.5 gm/dL. Fever and neutropenia requibiego, UCSD Medical Center, Pediatric Hematology/Oncology, 200
ing hospitalization and intravenous antibiotic therapy/est Arbor Drive (8447), San Diego, CA 92103.

were common occurrences. However, only three epteceived 10 December 1997; Accepted 9 September 1998
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nary observations on ICE as salvaging therapy for refrag O'Donnell MR, Forman SJ, Levine AM, et al. Cytarabine, cis-
tory NHL are encouraging. More study is needed to con- platin, and etoposide chemotherapy for refractory non-Hodgkin’s
firm our findings and to delineate which subtypes of !Ymphoma. Cancer Treat Reports 198771:187-189.

NHL are most responsive to ICE therapy. 3. Rodriq_uez MA, Cabanillas PC, Velasque_z W, et al. Results of a
salvaging treatment program for relapsing lymphomas: MINE
consolidated with ESHAP. J Clin Onc 1995;13:1734-1741.

REFERENCES 4. Kung FH, Hayes FA, Krischer J, et al: Clinical trials of etoposide

1. Enblad G, Hagberg H, Glimelius B, et al. Methyl-GAG, ifos- (VP-16) in chlldre_n .Wlth recurrent malignant solid tumors. Invest
famide, methotrexate and etoposide (MIME) as salvage therapy 'New Drugs 1988;6:31-36.
for non-Hodgkin’s lymphomas: a Swedish national prospectiveb. Kung FH, Pratt CB, Vega RA, et al. Ifosfamide/VP-16 combina-
study—Swedish Lymphoma Study Group. Acta Oncol 1996;35: tion in the treatment of recurrent malignant solid tumors of child-
165-170. hood: a POG phase Il study. Cancer 1993;71:1898-1903.



