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Topotecan/Cycophosphamide Salvage Chemotherapy in Children with
Recurrent or Refractory Solid Tumors

Eun Sim Kim, M.D., Hyun Ju Jung, M.D. and Jun Eun Park, M.D.

Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

Purpose: To review the effect of the topotecan/cyclophosphamide (TOPO/CPM) salvage
chemotherapy in children who were treated for recurrent or refractory solid tumors in our hospital.
Methods: We analyzed the medical records of 14 patients diagnosed with recurrent or refractory
solid tumors who received TOPO/CPM salvage chemotherapy (topotecan 0.94 mg/m’/day for 4
days, cyclophosphamide 250 mg/m2/day for 5 days; modified POG 9464 protocol) at Ajou
University Medical Center from January 2000 to August 2009. Results: Among the 14 patients,
9 were boys and 5 were girls. There were 7 cases of neuroblastoma, 2 cases of rhabdomyo-
sarcoma, two medulloblastoma, one ependymoma, one atypical teratoid/rhabdoid tumor, and one
hepatoblastoma. The median age at the time of the diagnosis was 5.3 years. The median treatment
course was three, ranging from one to six courses. One of the patients achieved a complete
response (CR) after 2 courses of the chemotherapy and 3 patients achieved a partial response
(PR) after 2~3 courses. In the patients who achieved more than PR (28%), the clinical symptoms
associated with tumor relapse such as dyspnea, abdominal pain, voiding difficulty, and bone pain
disappeared. One of the patients achieved minor response and 2 have been in the stable disease
state. 7 of the patients (50%) showed progression of the disease despite the salvage chemotherapy.
Three of the four patients who achieved more than PR died due to tumor recurrence and one
patient is alive. There were no life-threatening complications during the salvage chemotherapy.
Conclusion: We conclude that the state more than PR is achievable with TOPO/CPM salvage
chemotherapy in the children with recurrent or refractory solid tumors. But, proof that this new
treatment protocol maintains the response state is required. (Clin Pediatr Hematol Oncol
2009;16:122 ~129)
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Table 1. Patients Characteristics of Primary Tumor at Initial Diagnosis

Treatment modalities before salvage

Diagnosis UPN Stage at diagnosis chemotherapy & their response
Methods Response

Neuroblastoma 1 v C, SR, APBSCT, I CR
2 1Y C, SR, APBSCT, I CR

3 v C, SR, APBSCT, I CR

4 v C, SR, I PR

5 v C, SR, I PD

6 v C PD

7 v C, RTx, I PR

Rhabdomyosarcoma 8 v C, SR, APBSCT, 1 CR
9 v SR, C, RTx PR

Medulloblastoma 10 Standard risk SR, C, RTx CR
11 High risk SR, RTx, C, APBSCT PD

Ependymoma 12 STR, M1 SR, C, RTx PD
Atypical teratoid/rhabdoid tumor 13 (Primarys site SR, C PD

relapsed)
Hepatoblastoma 14 v C, SR, TACE PD

Abbreviations: UPN, unique patient number; STR, subtotal resection; C, chemotherapy; SR, surgical
resection; APBSCT, autologous peripheral blood stem cell transplantaion; I, immune therapy; RTX,
radiotherapy; TACE, transcatheter arterial chemoembolization; CR, complete remission; PR, partial remission;
SD, stable disease; PD, progressive disease
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Table 2. Response of Recurrent or Refractory So-
lid Tumor to TOPO/CPM Salvage Che-
motherapy

No of courses
received & response

UPN Event after SC
No. Response
1 3,6 PR, PR PD
2 3,6 PR, PD PD
3 4 PR PR (<CR)
4 2 SD SD
5 4 PD PD
6 3 PD PD
7 4 PD PD
8 2 CR Recurrence
9 5 PD PD
10 3,5 MR, PD CR—Recurrence
11 1 PD PD
12 2 SD SD
13 1 PD PD
14 2 PD PD
Abbreviations: Topo, topotecan; CPM, cycolpho-

sphamide; UPN, unique patient number; No, num-
ber; SC, salvage chemotherapy; CR, complete re-
mission, PR, partial remission, MR, minor res-
ponse; SD, stable disease; PD, progressive disease
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Table 3. Temporal Response and Outcome of the Patients responding to TOPO/CPM Salvage Chemotherapy

Max response to  Response duration

UPN CPM/Topo (months) Outcome/Additional Tx
1 PR 12 DOD/Chemo (irinotecan & vincritine)
2 PR 26 DOD/Chemo (HD cisplatin & VP-16)
3 PR 5+ AWD/Conditioning for allo-BMT
4 SD 70+ AWD/unknown
8 CR 24 DOD/SR (primaty site), chemo (ICE)
10 MR 13 DOD/Chemo (HD CPM, topotecan, VCR), auto-PBSCT
12 SD 58+ AWD/SRS, gamma knife surgery

Abbreviations: Topo, topotecan; CPM, cycolphosphamide; CR, complete remission; PR, partial remission;
MR, minor response; SD, stable disease; DOD, died of disease; HD, high dose; AWD, alive with disease;

BMT, bone marrow transplantation; SR, surgical resection; ICE,

ifosfamide, cisplatin, etoposide; VCR,

vincristine; PBSCT, peripheral blood stem cell transplantation; SRS, stereotaxic radiosurgery
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Table 4. Severe Neutropenia (ANC <500/ «L) &
Mean Days of G-CSF Administration after
Topo/CPM Salvage Chemotherapy

No. of courses resulted Mean days
UPN in severe neutropenia/ (total days) of
No. of received courses (.}_.CSF.
administration
1 3/6 5 (14)
2 6/6 319
3 4/4 8 (30)
4 212 7 (13)
5 4/4 5 (18)
6 3/3 6 (19)
7 3/4 1 4
8 2/2 4 (8)
9 3/5 3 (10)
10 5/5 2 (10)
11 1/1 7 (1)
12 2/2 6 (11)
13 /1 6 (6)
14 2/2 1 (1)
Total 41/47 64/170
Mean 3 (3) 5 (121)

Abbreviations: G-CSF, granulocyte-colony stimula-
ting factor; ANC, absolute neutrophil count
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