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The standard treatment for metastatic, poor-risk non-
seminomatous germ cell tumor (NSGCT) based on 
International Germ Cell Cancer Collaborative Group 

(IGCCCG) risk stratification is four cycles of bleomycin, 
etoposide, cisplatin (BEP) or ifosfamide, etoposide, and cis-
platin (VIP) chemotherapy in patients who are not suitable 
for bleomycin. Rate of tumor marker decline during initial 
chemotherapy is prognostic for survival and may help iden-
tify patients who may be resistant to standard chemother-
apy. GETUG-13 was a phase 3, multicenter, randomized 
trial including patients with untreated, metastatic, poor-risk 
NSGCT. Following one cycle of BEP, marker decline kin-
etics, defined by a logarithmic formula, were calculated. 
Among 254 patients, 203 (80%) with unfavorable decline 
(estimated time to normalization above pre-defined cutoffs 
or rising levels at cycle 2) were randomized to continue stan-
dard BEP for an additional three cycles, or switch to dose-
dense chemotherapy consisting of two cycles of paclitaxel, 
BEP, oxaliplatin (T-BEP-O) followed by two cycles of cis-
platin, bleomycin, ifosfamide (PBI) with granulocyte colony 
stimulating factor support. The most recent data showed an 
improvement in five-year progression-free survival (PFS) rate 
(the primary endpoint) — 47% vs, 60% favoring dose-dense 
chemotherapy (hazard ratio [HR] 0.65; 95% confidence 
interval [CI] 0.43–0.97; p=0.037).1 The five-year  overall 
survival (OS) rate was improved, 61% vs. 70%, but did not 
reach statistical significance (HR 0.69; 95% CI 0.43–1.11; 
p=0.12). More severe adverse events, including neurotox-
icity and nausea/vomiting, occurred in the dose-dense arm; 
however, renal and pulmonary toxicities, as well as rates of 
secondary malignancies were similar. 

In this issue of CUAJ, Batra et al reported some import-
ant feasibility data with respect to implementing a chemo-
therapy intensification strategy analogous to the GETUG-13 

protocol in the Canadian context. Among 10 patients with 
metastatic, poor-risk NSGCT, eight (80%) had unfavor-
able tumor marker decline. The intensified chemotherapy 
used was T-BEP for three cycles followed by one cycle of 
paclitaxel, ifosfamide, cisplatin (TIP). In comparison with 
GETUG-13, major modifications included the omission of 
oxaliplatin from the two T-BEP-O cycles, and substitution of 
T-BEP for the first cycle of PBI and TIP for the second cycle 
of PBI. Of the six patients treated with intensified chemo-
therapy, two completed treatment as planned and four 
received cycle 4 cisplatin, etoposide, ifosfamide (PEI) instead 
of T-BEP due to decline in pulmonary function. At median 
follow up of 57.6 months, five patients were still alive (four 
had no evidence of disease, one had residual teratoma on 
surveillance), one died of synchronous metastatic adeno-
carcinoma ex teratoma, and none required salvage, high-
dose chemotherapy. These results seem aligned with results 
published from GETUG-13. Serious complications included 
febrile neutropenia (n=3), grade 3 liver injury (n=2), grade 
3 anemia (n=4), grade 3/4 thrombocytopenia (n=2), deep 
venous thrombosis requiring anticoagulation (n=2), grade 3 
neuropathy (n=2), and grade 2 cognitive dysfunction (n=1).

The total dose of bleomycin used by Batra et al in the 
intensified chemotherapy regimen was 270 units, much 
lower than the 520 units used in GETUG-13. Although dose 
reductions occurred in some patients in GETUG-13, the 
majority received all planned doses of bleomycin. While 
GETUG-13 specified a diffusing capacity corrected for 
alveolar volume (DLCO/VA) <65% (or ≥ 10% over baseline) 
for holding bleomycin, Batra et al had a more conservative 
threshold of DLCO/VA <75% (occurred in four patients), 
which further adds to under-dosing with bleomycin. This 
can potentially lead to suboptimal cure rates. The authors 
argue that the increased total dosages of etoposide (1500 mg/
m2) and paclitaxel (775 mg/m2) compared to the GETUG-13 
regimen (1000 mg/m2 and 350 mg/m2, respectively) should 
compensate for the under-dosage of bleomycin; however, 
robust supporting evidence for this strategy is lacking. Prior 
randomized trials evaluating high-dose chemotherapy 
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Chemotherapy intensification for first-line treatment of poor-
prognosis metastatic germ cell cancer is not yet ready for prime time 
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Chemotherapy intensification for poor-prognosis NSGCT 

(HDCT), including comparable doses of etoposide, did not 
demonstrate OS advantage over standard bleomycin-based 
regimens.2 Evidence supporting the use of paclitaxel ≥775 
mg/m2 in poor-risk NSGCT is limited to single-arm studies, 
which showed severe prolonged myelosuppression3 and 
secondary malignancies.4

Overall, the strategy of chemotherapy intensification 
based on unfavorable marker decline has not been widely 
adopted worldwide. The lack of OS benefit is a significant 
limitation, and highlights the need to further improve patient 
selection and develop better treatment strategies in these 
patients. Other trials have also failed to show improved sur-
vival outcomes with upfront intensified chemotherapy in 
first-line treatment of metastatic, poor-risk NSGCT, with or 
without autologous stem cell support (ASCT).2,5 There are 
several potential reasons for the lack of OS benefit. Although 
tumor marker kinetics has been established as a prognostic 
factor, it is not predictive of treatment outcomes. In the 
GETUG-13 study, patients treated with standard BEP still 
reached five-year PFS and OS of 47% and 61%, respectively, 
suggesting many patients can still be cured with upfront 
BEP despite unfavorable marker decline. Furthermore, while 
numerically more patients with unfavorable marker decline 
progressed on standard BEP, more patients underwent sal-
vage HDCT plus ASCT in the BEP arm than in the dose-dense 
arm (17% vs. 8%), some of which were likely cured with 
salvage therapy. This likely reduced the overall impact of 
dose-dense chemotherapy on OS. For patients who relapse, 
upfront dose-dense chemotherapy presumably decreases tol-
erability of salvage HDCT. 

Potential over-treatment is a significant issue with chemo-
therapy intensification, since change in treatment was 
required in 80% of the patients. Select patients with very 
high tumor markers (e.g., hCG 500 000 IU/mL) may not 
ever achieve favorable marker decline according to time-
to-normalization calculations. Unfortunately, there are no 
validated predictive biomarkers at this time, and the inability 
to predict treatment resistance is a major barrier of optimiz-
ing outcomes. However, genomic profiling holds promise 
for enabling precision treatment strategies. Presence of 
TP53 pathway alterations is strongly associated with cis-
platin resistance and inferior outcomes.6 Other potential bio-
markers of cisplatin resistance include high cytoplasmic p21 
expression,7 increased DNA repair capacity,8 and presence 
of detectable microRNA in plasma.9 Even in patients with 
cisplatin-resistant disease, potentially actionable alterations 
were present in up to 55%, including MDM2 amplification, 
RAS, KIT, FGFR3, AKT1, and PIK3CA alterations.6,10

Overall, Batra et al, in a retrospective, small, heterogen-
eous patient cohort, demonstrated feasibility of a modi-

fied chemotherapy intensification approach for patients 
with metastatic, poor-risk NSGCT and unfavorable marker 
decline. The authors simplified the complicated GETUG-
13 regimen, which most likely contributed to the success-
ful implementation of this complex approach. Novel bio-
markers of cisplatin resistance should also be incorporated 
in future clinical trials evaluating chemotherapy intensifica-
tion. Presumably, if such trials produce an improvement in 
OS, then chemotherapy intensification is more likely to be 
widely adopted as a standard of care. 
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