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ABSTRACT

Purpose: Patients with distantly metastatic (M1) penile squamous carcinoma
have extremely poor prognosis and few prospective clinical trials evaluating systemic
treatment have ever been performed for this population.

Methods: Patients (aged = 18 years) with histologically confirmed, distantly
metastatic, measurable penile squamous carcinoma were enrolled. They were treated
with docetaxel 75 mg/m? (day1), cisplatin 70 mg/m? (day1), and fluorouracil 500 mg/
m2/d (days 1 to 5) every 3 weeks as first line chemotherapy. The primary endpoint
was objective response rate (ORR).

Results: 39 patients received chemotherapy with a median of four cycles (range two
to six). The median follow-up time was 11 months. 15 patients had a confirmed objective
response (38.5%, 95% CI 23.36-55.38), all of which were partial responses. The median
progression-free survival (PFS) was 3 months (95% CI 2.92-3.09), and the median
overall survival (0OS) was 7 months (95% CI 5.99-8.03). Toxicity was manageable and
the most frequently recorded adverse events of grade 3 or higher were neutropenia (13
of 39; 33%), nausea/vomiting (7 of 39;18%). There was no treatment-related death.

Conclusion: The palliative regimen of docetaxel, fluorouracil, and cisplatin
induced moderate responses and can be used as a choice for the treatment of patients
with distantly metastatic penile cancer. However, efforts to improve efficacy and
minimize toxicity for this regimen should be made in the future.

INTRODUCTION

Penile squamous cell carcinoma is a rare cancer
in developed countries. In 2013, 1,570 new cases and
310 deaths from penile cancers were predicted to occur
in the United States [1]. However, it is a serious health
problem in developing countries. It can constitute up to
10% of malignant diseases in men in some African and
South American countries, and this rate is 6% in some
parts of India. In fact, penile cancer is the most commonly
diagnosed cancer in some developing countries such as
Uganda [2]. Worldwide, an estimated more than 26,000
new cases are diagnosed annually [1].

In addition to difference in overall incidence bet-
ween developed and developing countries, the stage of

penile cancer might be also substantially different. More
patients with penile cancer at early stage in developed
world were diagnosed and treated compared with those
in developing countries [2—4]. It has been reported that
the higher incidence and later stage of penile cancer in
developing countries were possibly related to poor penile
hygiene, more smoking habit, absence of circumcision,
suboptimal availability of medical care, and other
socioeconomic factors [5—7].

The rarity of penile cancer in developed countries
made the conduct of prospective clinical trials on which
to build clinical treatment was scarce. Particularly, the
already limited trials for late stage penile cancer mainly
recruited heterogeneous populations of patients with
different prognoses in order to accrue sufficient number of

www.impactjournals.com/oncotarget

32212

Oncotarget



patients [3, 8]. For example, in AJCC staging system, stage
IV penile cancer comprises T4, or N3, or M1 patients.
The incidence of distant metastases (M1) has been 1%-—
10% at the initial presentation or disease recurrence [4,
9, 10]. For the locally advanced T4 or N3 patients, it
has been demonstrated that a significant proportion of
patients could enjoy long disease free survival if they
received neoadjuvant therapy and subsequent curative
surgery. Overall survival (OS) for this population could
be longer than two years [11-14]. However, for the M1
patients with distant metastases, palliative chemotherapy
is the only effective treatment modality, and the prognosis
for this population is extremely poor. It was reported in
literature that the penile cancer patients at M1 stage only
have overall survival of several months [4, 9]. Clearly the
locally advanced T4 or N3 patients and distantly metastatic
M1 patients require different treatment evaluations.
However, previous studies usually combined T4, N3 and
M1 patients with penile cancer for accrual purpose. This
demonstrates an unmet medical need for this group of
patients with extremely poor prognosis.

Recently, the combination of docetaxel, cisplatin
and fluorouracil has shown high activity in head and
neck squamous cancer and other cancer treatments which
showed histopathologic similarity to penile squamous
cancer [15, 16]. It was also shown that this combination
chemotherapy was active in a few late stage penile patients
in retrospective analysis [17]. In this study, we evaluated the
efficacy and safety of a similar regimen in the treatment of
M1 stage penile cancer in terms of conventional response
rate, progression-free survival (PFS), OS, and toxicity.

RESULTS

Patients

Between November 2009 and July 2013, 39 patients
with distantly metastatic penile cancer (M1 stage) were
enrolled in our center in the study. All patients were
assessed for efficacy and safety. The patients characteristics
were listed in Table 1. The median patient age was 59 years
(range from 34 to 75 years), and the distant metastases were
mostly in the lung (30.8%), lymph nodes (38.5%), and the
liver (25.6%). 61.5% patients had ECOG performance
status 1.28% patients were included in this study to receive
primary treatment for penile cancer. 64.2% patients received
surgeries and recurred at the time of enrollment. Because
the role of adjuvant chemotherapy after surgeries of penile
cancer was not established, adjuvant chemotherapy was not
recommended for these patients in our center. The patients
enrolled in this study were chemotherapy naive.

Efficacy

Overall mean relative dose intensity was 91%.
Median number of chemotherapy was 4 cycles (range:
2-6). The most frequent reasons for discontinuation were

progressive disease (44%), adverse events (18%) and
patient’s decision not to receive further treatment (18%).
Dose reductions occurred in 21% patients. Gastrointestinal
toxicities were the most common adverse events leading
to cycle delay.

The median follow-up time was 11 months. Of
the 39 evaluable patients, no patients had a CR, and
15 patients had a confirmed PR, resulting in an overall
response of 38.5% (95% CI 23.36-55.38). Another 14
patients showed stable disease as best response (35.9%).
Thus disease control (CR plus PR plus SD) was noted in
30 (74.4%) patients (Table 2).

At time for this analysis (January, 2015), all patients
had progressive disease and 38 had died. Using the
Kaplan-Meier method, median actuarial progression-free
survival in all patients was 3.0 months (95% CI 2.92-3.09;
Figure 1A). 3-month progression-free survival was 28.2%
(95% CI 15.26-42.65); 6-month progression-free survival
was 2.56% (95% CI 0.20—11.53). Median actuarial overall
survival in all patients was 7 months (95% CI 5.99-8.03;
Figure 1B). 6-month overall survival was 56.41% (95%
CI 70.22-39.57).

Adverse events

All 39 patients were assessable for toxicity
(Table 3). 16 patients (41%) experienced one or more
grade 3 or 4 toxicity during treatment (95% CI 25.6% to
57.9%). The most common single grade 3 or 4 toxicity
was neutropenia (13 patients; 33%). Febrile neutropenia
was experienced by 3 patients (7.7%). Other frequent
grade 3 or 4 toxicities were nausea/vomiting (7 patients;
18%); neuropathy sensor (6 patients; 15.4%). There were
no treatment-related deaths. In general, the toxicities were
manageable through dose reduction, dose interruption, or
supportive medical treatment.

The effect of possible prognostic variables (baseline
hemoglobin, ECOG performance status, albumin, presence
of visceral metastasis) were examined in a univariate
analysis. In the multivariable model, ECOG performance
status of greater than 0, and presence of visceral metastasis
were shown to significantly affect overall survival
(Table 4). Hemoglobin and albumin level did not affect
overall survival.

DISCUSSION

Patients with distantly metastatic penile cancer are
administered with chemotherapy as palliative therapy
to control symptoms and prolong survival. Given that
the management of metastatic penile cancer remains a
formidable challenge, a clear need remains for systemic
therapies for these patients, especially for those with good
PS. This is the first prospective study that we know of
with sufficient size to reliably estimate the outcomes of
palliative chemotherapy for M1 penile carcinoma.
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Table 1: Patient demographics and clinical characteristics

Demographic or Clinical Characteristic No. of Patients (N = 39) %
Age, years
Median 59
Range 34-75
ECOG performance status
0 15 38.5
1 24 61.5
Skin ulceration 14 359
T stage
Tx 11 28
Tl 4 10
T2 9 23
T3 11 28
T4 4 10
N stage
N1 9 23
N2 17 43.6
N3 11 28
Nx 2 5.1
Distant metastasis (M1)
Lung 12 30.8
Liver 10 25.6
Pleural 5 12.8
Lymph nodes 15 38.5
Other soft tissue 7 18
Prior treatment
Surgery 25 64.2
Radiation therapy 5 12.8
Presentation of disease
Primary 11 28
Recurrent 28 72

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

The TPF regimen had 38.5% objective response
rate in 39 distantly metastatic penile cancer patients. Our
results seem to be consistent with those of several other
phase II studies in the advanced penile cancer setting [12,
19, 20]. A phase II study using similar regimen showed
similar objective response rate. The major limitation
in this study, as discussed by the authors, was that both
patients with metastatic and locally advanced disease

were included [20]. This facilitated a trial with efficient
accrual but precluded examination with any subtlety of
the differing requirements for palliative and neoadjuvant
treatment. The clear requirement for the latter is a
sufficiently high-response rate to allow for downstage;
to reduce tumor size for improving the outcomes of
resection and to eliminate microscopic distant metastases.
While the purpose of palliative chemotherapy is to relieve
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Table 2: Response to regimen (N = 39)

No. of patients %

Confirmed response

Complete response 0 0

Partial response 15 38.5
Confirmed stable disease 14 35.9
Progressive disease 10 25.6
Overall response rate 15 38.5
95% CI for ORR 23.4-55.4

Abbreviations: CI, confidence interval. ORR, objective response rate.
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Figure 1: Kaplan-Meier survival Kaplan curves for progression-free survival A. and overall survival B. with 95% CI

curves.
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Table 3: Toxicities of patients (V= 39)

Toxicity Grade 1 or 2 Grade 3 or 4

No % No. %
Anemia 8 20.5 3 7.7
Neutropenia 24 61.5 13 33
Thrombocytopenia 7 18 3 7.7
Febrile neutropenia / / 3 7.7
gt | |
Nausea/vomiting 14 36 7 18
Diarrhea 8 20.5 2 5.2
Infection 6 15.4 4 10.3
Fever 2 5.2 1 2.6
Mucositis 5 13 2 52
Deep vein thrombosis 1 2.6 1 2.6
Neuropathy sensor 9 23 6 15.4

Table 4: Results of the multivariable Cox proportional hazard model for overall survival

Hazard ratio (95% CI) p value
ECOG performance status 2.58 (121-6.31) 0.0026
1 versus 0
Visceral metastases 7.21 (2.33-24.24) 0.001
Hemoglobin, less than 100 g/L versus at
least 100 /L. 0.63 (0.29-1.62) 0.29
Albumin 1.65 (0.53-4.84) 0.414

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

symptoms and prolong survival. In this study using similar
regimen to our trial, the authors reported considerable and
troublesome toxicity: more than 20% patients experienced
grade 3 or higher febrile neutropenia and diarrhea was
prevalent in the patients. However, in our trial, these
toxicities were moderate and manageable. Grade 3 or
higher febrile neutropenia and diarrhea were only 7.7%
and 5.2%, respectively. One reason for the difference
might be the requirement of prophylactic growth
factor support in our study. In addition, in the study by
Nicholsons et al [20], patients with ECOG performance
status 2 were also recruited. However, in our study, only
ECOG performance status 0 to 1 were allowed. So the
different general conditions of patients may also partially
account for different toxicity profile. More importantly, we
used lower dose of fluorouracil (500 mg/m*d) compared
with that in Nicholson’s study. When fluorouracil 750
mg/m?/d in TPF regimen was used previously in other
cancer treatments, gastrointestinal toxicities were the most

common adverse events leading to dose reduction [15, 16].
And fluorouracil dose was most commonly reduced [16].
Because M1 stage penile cancer patients were more fragile
compared with the locally advanced head and neck cancer
patients for whom TPF was frequently given (the OS for
the latter can be over 2 years.), lower dose of fluorouracil
at 500 mg/m? was given in our trial. This might be also a
reason for the better tolerability in our trial.

Previously, there were several other phase II
studies for advanced penile cancer treatments [3, 21]. The
southwestern oncology group study of single-agent cisplatin
was the largest phase II chemotherapy trial at that time, with
26 patients evaluable for response. All but 1 patient had stage
IV disease, and none had undergone previous chemotherapy.
An overall response rate of 15% was achieved. And the
median overall survival time was 4.7 months [22].

In the largest published prospective study on
advanced penile carcinoma, Haas et al. administered
the BMP regimen in 40 evaluable patients with locally
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advanced or metastatic disease, with a response rate of
32%. However, grade 4 or 5 toxicity occurred in 28% of
patients, which precluded general adoption of this regimen
[23]. Retrospective data by Hakenberg et al confirmed the
unacceptable toxicity profile of such a regimen [24].

The irinotecan/cisplatin study conducted by the
European organization for research and treatment of cancer
was prospective with 26 evaluable patients. However, the
results were interpreted as negative by the investigators
because the response rate had an 80% confidence interval
that extended well below 30% [19].

The recent study by Pagliaro LC et al evaluated TIP
as neoadjuvant chemotherapy for locally advanced penile
cancer. An ORR of 50% was achieved and this regimen
was also recommended for M1 stage penile cancer
treatment [14]. However, generalizing such a neoadjuvant
regimen to palliative setting would be unreliable. Thus,
currently there is no standard chemotherapy regimen in
the treatment of M1 penile cancer. The moderate ORR of
TPF regimen showed here, together with the manageable
toxicities and no treatment-related death, suggests this
regimen could be a choice for these patients. The median
OS of 7 months demonstrated the efficacy of this regimen
is far from perfection and more effective combinations
should be explored.

Understanding prognostic factors in M1 stage
penile cancer receiving systemic chemotherapy may
better define the population under study, facilitate future
design of clinical trials, and help individualize patient
treatment. Both the poor performance status and visceral
metastases were shown to be independent negative
prognostic factors in some malignancies [25]. A recent
retrospective analysis of individual patient data of
advanced penile cancer receiving first-line chemotherapy
identified that visceral metastases and poor performance
status were poor prognostic factors [26]. Our results were
consistent with these results. Hemoglobin and albumin
were not significant in multivariable analyses. These
factors may be more relevant in localized small tumors
undergoing curative surgery and not in patients with
distant metastases.

The clinical efficacy noted might have been
subject to the common biases noted in the phase II
studies, such as selection bias, especially in the context
of its small sample size. Thus the results should be
interpreted with caution. Challenges facing studies
in penile cancer include the time needed to accrue
sufficient numbers of patients for a rare disease. Another
recent trial of similar size in this disease took over 8
years to recruit 30 patients for neoadjuvant therapy [14].
In our trial, it took us less than 4 years for accruing 39
patients although M1 patients only comprise a minority
in the overall patient population of penile cancer. As the
largest cancer center in China, some of enrolled patients
were referred to us from various local hospitals. The
successful conduct of this trial showed that for this rare

disease, accrual would not be an impossible barrier for
clinical trials of penile cancer in developing countries.
More input of health care resources from government
and industry was necessary to facilitate this process and
initiate further clinical studies.

In summary, the results obtained with this regimen are
promising in terms of both efficacy and toxicity, especially in
view of the very limited therapeutic options available for these
patients. This regimen could be a choice for such patients and
should be further confirmed in randomized clinical trials. In
order to further prolong survival for this patient population,
better understanding of tumor biology and study of novel
combinations of biologic agents were warranted.

PATIENTS AND METHODS

The study reported herein was a single-institution,
open-label phase II trial that accrued patients in the
Department of Internal Medicine in Shanghai Cancer
Hospital, Fudan University, China. The clinical trial was
registered in UMIN-CTR (UMIN000002697). The study
was approved by the institutional review board, and
patients were required to provide signed informed consent.

Eligibility

Patients aged 18 to 75 years with histologically
proven squamous carcinoma of the penis were required
to have measurable discase as defined by the Response
Evaluation Criteria in Solid Tumors (RECIST 1.1) [18].
Patients were required to be at stage M1 (distant metastases)
according to 2002 TNM staging system of the American
Joint Committee on Cancer with any T or any N stage.

Other main eligibility criteria included glomerular
filtration rate (GFR) of 60 ml/min or greater, Eastern
Cooperative Oncology Group (ECOG) performance
status 0 to 1; life expectancy of 3 months or longer;
absence of brain metastases; and adequate hepatic, and
hematologic functions: absolute neutrophil count of
1.5 x 10°/L or more; platelet count greater than 100 x 10°/L;
hemoglobin greater than 90 g/L; total bilirubin up to one
and a half times the upper limit of normal; serum aspartate
aminotransferase and alanine aminotransferase up to three
times the upper limit of normal, or up to five times the
upper limit of normal when liver metastases present.

Exclusion criteria included non-squamous cancer
of the penis, primary squamous carcinoma of the urethra,
previous chemotherapy in metastatic or adjuvant/
neoadjuvant setting, and prior malignancy (other than
squamous cell carcinoma or basal cell carcinoma of non-
penile skin) in the previous 5 years. Patients were also
excluded if they had uncontrolled infection; class II or higher
congestive heart failure; pre-existing peripheral neuropathy
of grade 1 or higher according to National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI-
CTCAE) version 3 or ototoxicity of grade 1 or higher.
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Procedures

Chemotherapy consisted of docetaxel 75 mg/m?
(1-hour intravenous infusion) plus cisplatin 70 mg/m?
(1- to 3-hour intravenous infusion) on day 1, followed by
fluorouracil 500 mg/m?d (continuous intravenous infusion)
for 5 days (TPF) every 3 weeks. The use of prophylactic
granulocyte colony-stimulating factor was required at each
cycle of chemotherapy. Dose modification criteria were pre-
defined according to the previous report of TPF regimen in
metastatic gastric cancer treatment [16]. All patients required
steroid premedication before docetaxel, and antiemetic
therapy in accordance with existing institutional policies for
highly-emetogenic, docetaxel-based regimens. Treatment
was administered until progressive disease, unacceptable
toxic effects, death, or withdrawal from the study.

Before treatment, a complete medical history
and physical examination were undertaken. Laboratory
tests and tumor assessments were also performed.
Tumor measurements were undertaken every 2 cycles
on chemotherapy treatment. After completion of study
treatments, clinical and radiological assessments were
scheduled for every 2 months. Response of disease
was assessed and confirmed by two investigators using
RECIST, and it was required to be confirmed by follow-up
radiological assessment at 4 weeks after initial assessment.

Adpverse effects were graded and recorded according
to NCI-CTCAE, version 3.0.

Statistical analyses

The primary endpoint of this trial was the objective
response to treatment (complete response plus partial
response as defined by RECIST). Secondary endpoints
included: toxicity; progression free survival and overall
survival. PFS time was defined from the time of treatment
initiation until clinically evident disease progression or death
from any cause. OS was defined from the time of initiation
of treatment to the date of death as a result of any cause.

The Simon minimax two-stage design was used to
evaluate a null hypothesis that the true objective reponse
rate (ORR) was <30% and an alternative hypothesis that the
ORR was >50%, with a type 1 error (o) of 0.10 and type
I error (B) of 0.10. The target accrual was 28 patients in
the first stage, with an additional 11 patients to be enrolled
in the second stage if >7 responses were observed. If >15
responses of 39, it would warrant further study. Survival
curves were estimated using the Kaplan-Meier method, and
95% ClIs for the medians were provided for progression-free
survival and overall survival. A total of accrual of 43 patients
was planned, with allowance for 10% dropout. Because we
did not have any patient dropout, the 39 patients enrolled
provided us with the desired evaluable patient sample size.

We used a univariate Cox proportional hazard
model to search for significant prognostic factors of
overall survival. Prognostic factors were baseline

hemoglobin (=100 g/L vs <100 g/L), ECOG performance
(>1 vs 0), albumin and presence of visceral metastasis.
We used a backward stepwise selection procedure in the
multivariable Cox proportional hazard analysis to find the
most significant prognostic factors. We calculated hazard
ratios (HRs) and 95% Cls for each significant prognostic
factors. SAS version 9.2 was used for statistical analyses.

ACKNOWLEDGMENTS

We thank all patients and their families who
participated in this study.

GRANT SUPPORT

None.

FUNDING

None.

CONFLICTS OF INTEREST

The authors declare there are no conflicts of interest
to disclose.

Editorial note

This paper has been accepted based in part on peer-
review conducted by another journal and the authors’
response and revisions as well as expedited peer-review
in Oncotarget.

REFERENCES

1. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013.

CA Cancer J Clin. 2013; 63:11-30.

Misra S, Chaturvedi A, Misra NC. Penile carcinoma: a

challenge for the developing world. Lancet Oncol. 2004;

5:240-247.

3. Sonpavde G, Pagliaro LC, Buonerba C, Dorff TB, Lee RJ,
Di Lorenzo G. Penile cancer: current therapy and future
directions. Ann Oncol. 2013; 24:1179-1189.

Pettaway CA, Pagliaro L, Theodore C, Haas G. Treatment
of visceral, unresectable, or bulky/unresectable regional
metastases of penile cancer. Urology. 2010; 76:S58-65.

5. Bleeker MC, Heideman DA, Snijders PJ, Horenblas S,
Dillner J, Meijer CJ. Penile cancer: epidemiology, patho-
genesis and prevention. World J Urol. 2009; 27:141-150.

Daling JR, Madeleine MM, Johnson LG, Schwartz SM,
Shera KA, Wurscher MA, Carter JJ, Porter PL, Galloway DA,
McDougall JK, Krieger JN. Penile cancer: importance of cir-
cumcision, human papillomavirus and smoking in in situ and
invasive disease. Int J Cancer. 2005; 116:606-616.

www.impactjournals.com/oncotarget

32218

Oncotarget



10.

13.

14.

15.

16.

17.

18.

Schoen EJ. The relationship between circumcision and can-
cer of the penis. CA Cancer J Clin. 1991; 41:306-309.
Houede N, Dupuy L, Flechon A, Beuzeboc P, Gravis G,
Laguerre B, Theodore C, Culine S, Filleron T, Chevreau C.
Intermediate analysis of a phase II trial assessing gem-
citabine and cisplatin in locoregional or metastatic penile
squamous cell carcinoma. BJU Int. 2015.

Burt LM, Shrieve DC, Tward JD. Stage presentation, care pat-
terns, and treatment outcomes for squamous cell carcinoma
of the penis. Int J Radiat Oncol Biol Phys. 2014; 88:94-100.
Pow-Sang MR, Ferreira U, Pow-Sang JM, Nardi AC,
Destefano V. Epidemiology and natural history of penile
cancer. Urology. 2010; 76:S2—6.

Bermejo C, Busby JE, Spiess PE, Heller L, Pagliaro LC,
Pettaway CA. Neoadjuvant chemotherapy followed by
aggressive surgical consolidation for metastatic penile squa-
mous cell carcinoma. J Urol. 2007; 177:1335-1338.
Djajadiningrat RS, Bergman AM, van Werkhoven E,
Vegt E, Horenblas S. Neoadjuvant taxane-based combina-
tion chemotherapy in patients with advanced penile cancer.
Clin Genitourin Cancer. 2015; 13:44-49.

Leijte JA, Kerst JM, Bais E, Antonini N, Horenblas S.
Neoadjuvant chemotherapy in advanced penile carcinoma.
Eur Urol. 2007; 52:488-494.

Pagliaro LC, Williams DL, Daliani D, Williams MB,
Osai W, Kincaid M, Wen S, Thall PF, Pettaway CA.
Neoadjuvant paclitaxel, ifosfamide, and cisplatin chemo-
therapy for metastatic penile cancer: a phase Il study. J Clin
Oncol. 2010; 28:3851-3857.

Vermorken JB, Remenar E, van Herpen C, Gorlia T,
Mesia R, Degardin M, Stewart JS, Jelic S, Betka J,
Preiss JH, van den Weyngaert D, Awada A, Cupissol D,
Kienzer HR, Rey A, Desaunois I, et al. Cisplatin, fluoro-
uracil, and docetaxel in unresectable head and neck cancer.
N Engl J Med. 2007; 357:1695-1704.

Van Cutsem E, Moiseyenko VM, Tjulandin S, Majlis A,
Constenla M, Boni C, Rodrigues A, Fodor M, Chao Y,
Voznyi E, Risse ML, Ajani JA. Phase III study of docetaxel and
cisplatin plus fluorouracil compared with cisplatin and fluoro-
uracil as first-line therapy for advanced gastric cancer: a report
of the V325 Study Group. J Clin Oncol. 2006; 24:4991-4997.
Pizzocaro G, Nicolai N, Milani A. Taxanes in combination
with cisplatin and fluorouracil for advanced penile cancer:
preliminary results. Eur Urol. 2009; 55:546-551.

Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH,
Sargent D, Ford R, Dancey J, Arbuck S, Gwyther S,

19.

20.

21.

22.

23.

24.

25.

26.

Mooney M, Rubinstein L, Shankar L, Dodd L, Kaplan R,
Lacombe D, Verweij J. New response evaluation criteria in
solid tumours: revised RECIST guideline (version 1.1). Eur
J Cancer. 2009; 45:228-247.

Theodore C, Skoneczna I, Bodrogi I, Leahy M, Kerst JM,
Collette L, Ven K, Marreaud S, Oliver RD. A phase II mul-
ticentre study of irinotecan (CPT 11) in combination with
cisplatin (CDDP) in metastatic or locally advanced penile
carcinoma (EORTC PROTOCOL 30992). Ann Oncol.
2008; 19:1304-1307.

Nicholson S, Hall E, Harland SJ, Chester JD, Pickering L,
Barber J, Elliott T, Thomson A, Burnett S, Cruickshank C,
Carrington B, Waters R, Bahl A. Phase II trial of docetaxel,
cisplatin and 5FU chemotherapy in locally advanced and
metastatic penis cancer (CRUK/09/001). Br J Cancer. 2013;
109:2554-2559.

Di Lorenzo G, Federico P, Buonerba C, Longo N,
Carteni G, Autorino R, Perdona S, Ferro M, Rescigno P,
D’Aniello C, Matano E, Altieri V, Palmieri G, Imbimbo C,
De Placido S, Mirone V. Paclitaxel in pretreated metastatic
penile cancer: final results of a phase 2 study. Eur Urol.
2011; 60:1280-1284.

Gagliano RG, Blumenstein BA, Crawford ED, Stephens RL,
Coltman CA Jr, Costanzi JJ. cis-Diamminedichloroplatinum
in the treatment of advanced epidermoid carcinoma of the
penis: a Southwest Oncology Group Study. J Urol. 1989;
141:66-67.

Haas GP, Blumenstein BA, Gagliano RG, Russell CA,
Rivkin SE, Culkin DJ, Wolf M, Crawford ED. Cisplatin,
methotrexate and bleomycin for the treatment of carcinoma
of the penis: a Southwest Oncology Group study. J Urol.
1999; 161:1823-1825.

Hakenberg OW, Nippgen JB, Froehner M, Zastrow S,
Wirth MP. Cisplatin, methotrexate and bleomycin for treating
advanced penile carcinoma. BJU Int. 2006; 98:1225-1227.

Ko Y]J, Canil CM, Mukherjee SD, Winquist E, Elser C,
Eisen A, Reaume MN, Zhang L, Sridhar SS. Nanoparticle
albumin-bound paclitaxel for second-line treatment of met-
astatic urothelial carcinoma: a single group, multicentre,
phase 2 study. Lancet Oncol. 2013; 14:769-776.

Pond GR, Di Lorenzo G, Necchi A, Eigl BJ, Kolinsky MP,
Chacko RT, Dorff TB, Harshman LC, Milowsky MI,
Lee RJ, Galsky MD, Federico P, Bolger G, DeShazo M,
Mehta A, Goyal J, et al. Prognostic risk stratification
derived from individual patient level data for men with
advanced penile squamous cell carcinoma receiving first-
line systemic therapy. Urol Oncol. 2014; 32:501-508.

www.impactjournals.com/oncotarget

32219

Oncotarget



