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A B S T R A C T

Purpose
Men with penile squamous cell carcinoma and regional lymph node involvement have a low
probability of survival with lymphadenectomy alone. A multimodal approach to treatment is
desirable for such patients. We performed a phase II study of neoadjuvant chemotherapy with the
objective of determining the response rate, time to progression (TTP), and overall survival (OS)
among patients with bulky adenopathy.

Patients and Methods
Eligible patients had stage N2 or N3 (stage III or stage IV) penile cancer without distant
metastases. Neoadjuvant treatment (four courses every 3-4 weeks) consisted of paclitaxel 175
mg/m2 administered over 3 hours on day 1; ifosfamide 1,200 mg/m2 on days 1 to 3; and cisplatin
25 mg/m2 on days 1 to 3. Clinical and pathologic responses were assessed, and patient groups
were compared for TTP and OS.

Results
Thirty men received chemotherapy of whom 15 (50.0%) had an objective response and 22 (73.3%)
subsequently underwent surgery. Three patients had no remaining tumor on histopathology. Nine
patients (30.0%) remained alive and free of recurrence (median follow-up, 34 months; range,
14-59 months), and two patients died of other causes without recurrence. Improved TTP and OS
were significantly associated with a response to chemotherapy (P � .001 and P � .001,
respectively), absence of bilateral residual tumor (P � .002 and P � .017, respectively), and
absence of extranodal extension (P � .001 and P � .004, respectively) or skin involvement
(P � .009 and P � .012, respectively).

Conclusion
The neoadjuvant regimen of paclitaxel, ifosfamide, and cisplatin induced clinically meaningful
responses in patients with bulky regional lymph node metastases from penile cancer.

J Clin Oncol 28:3851-3857. © 2010 by American Society of Clinical Oncology

INTRODUCTION

Squamous cell carcinoma of the penis is uncommon
in North America and Western Europe. Approxi-
mately 1,400 new cases are diagnosed annually in the
United States.1 It is more prevalent in parts of Africa,
South America, and Asia, making it an important
global health problem.2 Worldwide, an estimated
26,000 new cases are diagnosed annually.3

Because of its rarity, there are no published
reports of completed prospective clinical trials of
combined modality treatment for metastatic penile
cancer as there are for squamous cell cancers of the
anus, vulva, and other primary sites.4-6 Prospective
and retrospective studies of inguinal and pelvic
lymphadenectomy in men with penile cancer have
shown that selected patients with regional lymph
node metastases can be rendered free of disease

surgically and enjoy long-term survival.7-9 Dis-
tant metastases of penile carcinoma are rapidly fatal,
however, with an estimated median overall survival
(OS) duration of 28 weeks in the largest published
prospective experience with combination chemo-
therapy.10 Retrospective analyses of chemotherapy
given as adjuvant or neoadjuvant to lymphadenec-
tomy for regional lymph node metastases have
demonstrated the feasibility of this multimodal
approach but do not allow firm conclusions about
its efficacy.11-13

Men with three or fewer unilateral inguinal
lymph node metastases, without extranodal exten-
sion or pelvic lymph node involvement, have a low
rate of disease recurrence: 10% to 20% after surgery
alone.14 The recurrence rate is much higher in pa-
tients who have bilateral lymph node metastases or
extranodal extension, and the rate is 80% to 90% in
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patients whose pelvic lymph nodes are involved.15 Surgery alone sel-
dom results in long-term disease control for patients with both extran-
odal extension and pelvic lymph node metastases.16

Thus, the use of a multimodal treatment approach is desirable for
men who have penile cancer with advanced inguinal and pelvic lymph
node metastases. Multiple strategies are possible, including postoper-
ative radiotherapy, chemoradiotherapy,17 adjuvant chemotherapy,11

and neoadjuvant chemotherapy.12,13,18 To explore one of these possi-
ble strategies, we performed this prospective, nonrandomized phase II
clinical trial of the neoadjuvant use of paclitaxel, ifosfamide, and
cisplatin chemotherapy in patients with stage TX, N2-3, M0 penile
cancer to estimate the efficacy of that regimen in terms of conventional
response rate, pathologic complete response (pCR) rate, OS, and time
to progression (TTP). We chose this drug combination because it had
activity in squamous cell carcinoma of the head and neck.19 To our
knowledge, this is the first report of data from a study prospectively
conducted to evaluate a combined modality treatment in metastatic
penile cancer.

PATIENTS AND METHODS

The protocol for this trial was approved by our institutional review board, and
all patients provided written informed consent to participate before they were
enrolled. Because it was not a randomized trial, our study was not designed to
compare the results of neoadjuvant chemotherapy with surgery alone.

Eligibility Criteria

To be eligible for enrollment, men were required to have histologically
confirmed squamous cell carcinoma of the penis of any T stage and of clinical
stage N2 or N3 (according to the 1987 to 2002 TNM staging system of the
American Joint Committee on Cancer20), with no evidence of distant metas-
tases. Patients with a unilateral groin mass were eligible if the largest dimension
of the mass was at least 4 cm and metastatic squamous cell carcinoma was
confirmed on needle-biopsy specimens or if the mass was immobile. Men with
two or more discrete enlarged inguinal lymph nodes or with bilateral lymph-
adenopathy were also eligible, regardless of node size, if a biopsy specimen
revealed metastatic squamous cell carcinoma. Patients who had enlarged pel-
vic lymph nodes on computed tomography imaging were eligible with or
without biopsy confirmation.

Patients were also required to have a Zubrod performance status of 0 to 2.
Patients who had a history of clinically significant coronary artery disease were
required to have a documented estimated left ventricular ejection fraction of at
least 40% before they could be enrolled.

Men were excluded from study participation if they had serum concen-
trations of ALT or AST that were more than twice the upper limit of the normal
range, total bilirubin � 2.0 mg/dL, conjugated bilirubin � 1.5 mg/dL, a
calculated glomerular filtration rate of � 40 mL/min, evidence of myocardial
ischemia or severe conduction abnormalities on 12-lead electrocardiography,
or any uncontrolled infection, or if they had previously undergone any sys-
temic chemotherapy for penile carcinoma or any previous radiotherapy to the
inguinal or pelvic lymph nodes.

Chemotherapy

The treatment regimen consisted of four cycles of 21- to 28-days dura-
tion each, in which patients received 175 mg/m2 paclitaxel intravenously (IV)
over 3 hours day 1; 1,200 mg/m2 ifosfamide IV over 2 hours days 1, 2, and 3;
and 25 mg/m2 cisplatin IV over 2 hours days 1, 2, and 3. The cycle was repeated
on day 22 if the patient’s absolute neutrophil count was at least 1,400/�L and
platelet count was at least 100,000/�L. The use of prophylactic granulocyte
colony-stimulating factor was allowed but not required.

Before each dose of paclitaxel, patients were given premedication
consisting of dexamethasone (8 mg IV 1 hour before or 20 mg orally at both

12 and 6 hours before the paclitaxel dose), diphenhydramine (50 mg IV),
and either cimetidine (300 mg IV), ranitidine (50 mg IV), or famotidine
(20 mg IV). For urothelial protection, patients were given mesna intrave-
nously (400 mg/m2 before each dose of ifosfamide and 200 mg/m2 at both
4 and 8 hours after each dose of ifosfamide). Cisplatin was administered
intravenously in 250 mL of normal saline containing 12.5 g of mannitol,
which was followed by intravenous hydration with 3 L of a solution of 5%
dextrose, sodium chloride, potassium chloride, magnesium sulfate, and
mannitol. For subsequent cycles, a 15% dosage reduction of all three
cytotoxic agents was required in the event of nonrecovery of blood counts
by day 22 or if any grade 3 or higher treatment-related nonhematologic
adverse event occurred.

Computed tomography imaging of the abdomen and pelvis with oral,
rectal, and intravenous administration of contrast medium was performed
after the second cycle of chemotherapy and again at the completion of
chemotherapy and before surgery. Tumor responses were assessed by using
Response Evaluation Criteria in Solid Tumors (RECIST) criteria, version
1.0.21 Toxic effects were tabulated according the National Cancer Institute
(NCI) Common Terminology Criteria for Adverse Events (CTCAE) ver-
sion 3.0.22

Surgical Technique

After completing neoadjuvant chemotherapy, patients who were
medically fit to undergo resection of residual disease or who had experi-
enced a radiographic complete response (CR) underwent surgery for con-
solidation. Full details of the technique have been described elsewhere.13,23

Briefly, surgical incisions were planned to allow resection of grossly palpa-
ble or visible residual disease with negative surgical margins and to leave
the normal surrounding tissue. Thus, a wide ellipse of normal skin was
often included in the resected specimen. The resected tissue also included
the underlying lymph nodes between the lateral borders of the adductor
longus and sartorious muscles, with complete removal of the muscular
fascia, skeletonization of the femoral vessels, and en bloc resection of the
saphenous vein. Ancillary procedures occasionally used to achieve negative
margins, such as resection of the femoral vessels or abdominal wall, have
previously been described.13,23

Subsequently, an ipsilateral pelvic lymph node dissection was performed
with the boundaries including the genitofemoral nerve laterally, the bladder
medially, the ureters superiorly, and the Cloquet node within the femoral canal
distally. Myocutaneous flap reconstruction by plastic surgeons was performed
routinely to cover the exposed vasculature and to provide for rapid wound
healing without tension.

We retrospectively assessed surgical complications by evaluating all hos-
pital and outpatient medical records for the participants for the following
specific adverse events: hemorrhage, infection, edema (lower extremities,
trunk, and genitalia), soft tissue necrosis, seroma and/or abscess formation,
and the need for secondary procedures to address adverse events. All adverse
events were then scored by using CTCAE, version 3.0.22 Acute and chronic
complications were defined as those occurring within and after 30 days of the
surgical resection, respectively.

Statistical Considerations

The Bayesian method of Thall et al24 was used to monitor pCR proba-
bility (�PCR), with the primary goal of the trial being detection of a 15% or
larger �PCR value. The trial was to be stopped early using the Bayesian criterion
Pr[�PCR � .15 � data] � .002, assuming a beta (.15, .85) prior on �PCR. Given
the planned maximum accrual of 40 patients, this criterion implied that the
trial would be stopped early if there were no pCRs in the first 20 patients. If the
trial continued to completion, the goal was to estimate �PCR, the probability of
conventional CR or partial response, and the OS and TTP time distributions,
with the latter two estimated using the Kaplan-Meier method,25 and com-
pared between subgroups using the log-rank test.26 Because these patients tend
to be older adults with multiple potential causes of mortality, TTP was defined
so that death was a censoring event.
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RESULTS

Patient Characteristics

Thirty eligible patients with metastatic penile cancer were en-
rolled from April 2000 through September 2008. Although our origi-
nal intention was to enroll 40 patients, we decided to close the study
after 30 patients were enrolled, in part because the objectives of the
trial had been met with that number of patients, and also because the
slow accrual rate meant that several more years would have been
required to reach the original target of 40 patients. The patients’
characteristics are listed in Table 1. All 30 patients received at least one
course of chemotherapy, and their records could be assessed for tox-
icity (Table 2), conventional response, TTP, and OS (Fig 1).

Neoadjuvant Chemotherapy

Twenty-three patients (76.7%) completed the planned four
coursesofchemotherapy.Theothersevenpatientsdiscontinuedchem-
otherapy after one to three courses; the reasons were rapid tumor
progression (three patients), hypersensitivity to paclitaxel (one pa-
tient), cardiac event (one patient), and patient’s decision not to receive
further treatment (two patients).

Conventional Response Rate

Three CRs and 12 PRs were achieved, for an overall empirical
response probability of 0.50 (95% CI, 0.31 to 0.69). Nine of the 30
patients (30.0%) had stable disease, and the disease progressed in the
remaining six (20.0%).

Surgery and Complications

Bilateral inguinal lymph node dissections and unilateral or bilat-
eral pelvic lymph node dissections were performed in 22 of the 23
patients who had completed the full four courses of neoadjuvant
chemotherapy. Four patients who did not complete the full protocol-
specified chemotherapy regimen also underwent surgery: one patient
after having completed two courses and experiencing tumor progres-
sion and three patients after having undergone other preoperative
chemotherapy treatments.

The results of histopathologic analyses of resected tissue are listed
in Table 3, and postsurgical complications are listed in Table 4. The
latter rates were either lower than or comparable to our contemporary
lymphadenectomy experience with or without chemotherapy.23 Data
from the patients who underwent surgery outside the context of the
clinical trial (n � 4) were analyzed separately with respect to postsur-
gical complications, which included one fatality (Appendix Table A1,
online only). No deaths were related to the treatment protocol.

Postoperative Radiotherapy

Eleven of the 22 patients who underwent surgery are known to
have experienced tumor progression. Radiotherapy or chemoradio-
therapy was administered to five of these patients for treatment of
tumor recurrence. No patients were given adjuvant radiotherapy.

pCRs

Because two of the first 20 patients enrolled experienced a pCR,
the trial was not stopped early. One additional patient experienced a
pCR, for a total of three pCRs, or 10.0% of the enrolled patients and
13.6% of the 22 patients who completed the full neoadjuvant chemo-
therapy regimen and underwent consolidation surgery.

Survival

Twenty of the 30 patients have died, with an estimated median
TTP of 8.1 months (95% CI, 5.4 to 50�) and OS of 17.1 months (95%
CI, 10.3 to 60�; Figs 1A and 1B). The median follow-up time for the
10 surviving patients was 34 months (range, 14 to 59 months). Seven-
teen of the 20 deaths were attributed to progressive metastatic penile
cancer, one was caused by postoperative bleeding (in this particular

Table 1. Baseline Characteristics of Patients (N � 30)

Characteristic
No. of

Patients %

Age, years
Median 57.5
Range 24-78

Zubrod performance status score
0 8 26.7
1 15 50.0
2 7 23.3

Race/ethnicity
Hispanic 8 26.7
African American 2 6.7
White non-Hispanic 20 66.7

Primary tumor intact 7 23.3
Lymph node stations clinically involved

Groin only (stage III) 9 30.0
Deep inguinal or pelvic (stage IV) 21 70.0

Histopathologic type
Keratinizing squamous cell 25 83.3
Squamous cell, basaloid features 4 13.3
Mixed squamous/verrucous 1 3.3

Skin ulceration 14 46.7
Circumcised at birth 2 6.7
History of smoking 22 73.3

Current 4 13.3
Former 18 60.0

Table 2. Number of Grades 3 and 4 Adverse Events Occurring
During Chemotherapy

Adverse Event

Chemotherapy Course

1 2 3 4

Allergic reaction, grade 4 1 0 0 0
Neutropenia, grade 4 0 0 0 1
Anemia, grade 3 0 0 0 1
Central venous catheter–related

thrombosis, grade 3 0 1 0 0
Deep vein thrombosis, grade 3 0 1 0 0
Febrile neutropenia, grade 3 0 0 0 1
Hyperglycemia, grade 3 1 0 0 0
Infection, grade 3 3 2 0 0
Motor neuropathy, grade 3 0 0 0 1
Myocardial ischemia, grade 3 0 1 0 1
Thrombocytopenia, grade 3 0 0 0 1

NOTE. All 30 patients enrolled completed at least one course of chemother-
apy and thus had records that could be evaluated for adverse effects.
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case, the surgery was performed outside of the specified study protocol
and after disease progression), and the other deaths were from unre-
lated or unknown causes in patients with no clinical evidence of tumor
(10 months and 36 months, respectively).

We performed univariate analyses of TTP and OS for patient
subgroups according to pretreatment variables, response to chem-
otherapy, and the anatomic extent of residual disease found at
surgery. TTP and OS were not statistically associated with any of
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Fig 1. Kaplan-Meier plots (with 95% CIs as dotted lines) of (A) time to progression of disease, (B) overall survival; patients are grouped by response for (C) time to
progression and (D) overall survival.

Table 3. Histopathologic Data on Residual Tumor From the Patients Who Completed All Four Courses of Neoadjuvant Chemotherapy and Then Underwent
Lymphadenectomy (n � 22)

Presence of
Histopathologic Finding

No. of
Patients %

Univariate Analyses

Median TTP
(months) Log-Rank P

Median OS
(months) Log-Rank P

Bilateral residual metastatic tumor
Yes 8 36.4 5 10
No 14� 63.6 � 50 .002 36 .017

Extranodal extension
Yes 9 40.9 5 10
No 13 59.1 � 50 .001 � 50 .004

Skin or subcutaneous involvement
Yes 10 45.5 6 9
No 12 54.5 � 50 .009 36 .012

Abbreviations: TTP, time to progression; OS, overall survival.
�Includes three patients with a pathologic complete response.
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the pretreatment variables we selected, although we did observe the
expected trends toward shorter survival times in patients with an
unfavorable performance status, an immobile groin mass, a skin ul-
ceration, and/or leukocytosis at baseline (Table 5). An unexpected
observation was that patients with enlarged pelvic lymph nodes on
baseline imaging had a longer median OS than did patients with no
evidence of pelvic lymphadenopathy, although the difference was not
significant (19 months v 11 months; P � .35).

We found a statistically significant improvement in TTP and OS
among patients who experienced an objective response to chemother-
apy compared with those among patients who did not (Figs 1C and
1D). Univariate analyses revealed statistically significantly worse me-
dian TTP and OS among patients who had bilateral residual tumor at
resection compared with those among patients who did not (Table 3;

P � .002 and P � .017, respectively). Even with a Bonferroni correc-
tion for multiple testing, the effect of bilateral residual tumor at resec-
tion remained significant at level 0.05. Finally, patients who had
extracapsular extension into extranodal tissue or involvement of the
resected skin or subcutaneous tissue also had statistically significantly
shorter TTP and OS than did the patients without such involvement
(Table 3).

DISCUSSION

In this single-institution, nonrandomized, phase II clinical trial of
neoadjuvant paclitaxel, ifosfamide, and cisplatin chemotherapy, we
found that 36.7% of the enrolled patients with penile cancer and bulky
regional lymph node metastases remained free of recurrence at their

Table 4. Postsurgical Complications Among Patients Who Completed All Four Courses of Neoadjuvant Chemotherapy and Then Underwent
Lymphadenectomy (n � 22)

Timing and Grade of
Complication�

Type of Postsurgical Complication

Noninfectious
Wound

Separation or
Skin

Breakdown
Hemorrhage
or Bleeding

Skin
Infection

Lower
Extremity

Edema

Edema in
Trunk and/
or Genitalia

Soft Tissue
Necrosis Seroma

No. % No. % No. % No. % No. % No. % No. %

Early (within 30 days of surgery)
Grade 4 0 0 1 4.5† 0 0 0 0 0 0 0 0 0 0
Grade 3 2 9.1 2 9.1 1 4.5 0 0 1 4.5 2 9.1 0 0
Grade 1 or 2 3 13.6 0 0 0 0 6 27.3 2 9.1 2 9.1 1 4.5

Delayed (more than 30 days
after surgery)

Grade 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grade 3 0 0 0 0 1 4.5 0 0 0 0 0 0 3 13.6
Grade 1 or 2 0 0 0 0 2 9.1 5 22.7 2 9.1 0 0 0 0

�All complications were graded by using the Common Terminology Criteria for Adverse Events, version 3.
†This grade 4 hemorrhage was noted on postoperative day 2 and required operative intervention but was no further issue.

Table 5. Pretreatment Characteristics and Survival of Patients (N � 30)

Presence of Pretreatment
Characteristic No. of Patients %

Univariate Analysis

Median TTP
(months) Log-Rank P

Median OS
(months) Log-Rank P

Zubrod performance status
0-1 23 76.7 9 19
2 7 23.3 3 .10 9 .16

Immobile groin mass
Yes 7 23.3 4 10
No 23 76.7 8 .33 19 .48

Skin ulceration
Yes 14 46.7 7 12
No 16 53.3 13 .36 20 .43

Leukocytosis
Yes 9 30.0 10 10
No 21 70.0 8 .62 18 .81

Pelvic lymphadenopathy
Yes (stage IV) 21 70.0 9 19
No (stage III) 9 30.0 5 .52 11 .35

Abbreviations: TTP, time to progression; OS, overall survival.
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last clinical assessment (Fig 1A). This is the first prospective study that
we know of with sufficient size to reliably estimate the outcomes of
multimodality therapy for metastatic penile carcinoma. The results of
several retrospective studies of neoadjuvant chemotherapy have been
published but were inconclusive.11-13 Because it was not a randomized
trial, our study was not designed to compare the results of neoadjuvant
chemotherapy with surgery alone.

The results of many patient series documenting the expected
TTP and OS for men with stage TX, N2-3, M0 penile cancer have been
published.9,16,27,28 The goal of long-term, disease-free survival is rarely
achieved with surgery alone for patients with pelvic lymph node me-
tastases and extranodal extension. We observed residual viable tumor
in lymph nodes with extranodal extension in a subset of our patients
who underwent postchemotherapy surgery, and that characteristic
was associated with shorter survival. Most of the patients in this study
had radiographic evidence of pelvic lymph node metastases and/or
extranodal extension at baseline, and we estimated that their expected
rate of long-term survival with surgery alone would be at most 10%
to 15%.9,15

pCRs occurred in 13.6% of our patients who completed the
chemotherapy regimen and underwent consolidation surgery. We
used an estimated pCR rate of 15% of enrolled patients as a measure of
clinical benefit for the purpose of early stopping, although this end
point was not preselected as the primary objective of the trial. In the
univariate analysis, a pCR was not a statistically significant predictor of
TTP (� 50 months v 9 months; P � .11) but was a marginally
significant predictor of OS (� 60 months v 18 months; P � .07), and
the absence of bilateral residual tumor was significantly beneficial for
TTP (Table 3).

The largest prospective clinical trial of chemotherapy in meta-
static penile cancer conducted so far was a multicenter effort by the
Southwest Oncology Group (SWOG)10 in which patients were treated
with bleomycin, methotrexate, and cisplatin. In that trial, an overall
response rate of 32.5% and a median OS time of 28 weeks were found.
However, although that response rate exceeded the investigators’ pre-
determined target response rate of 30%, the treatment benefit was
offset by a 13.9% rate of treatment-related mortality. Conversely, the
regimen we used was well tolerated, and none of the deaths that
occurred were due to chemotherapy-related toxicity. On the basis of

this safety profile and an overall response rate of 50%, we therefore
recommend the use of paclitaxel, ifosfamide, and cisplatin for neoad-
juvant treatment, as in this study, and for the palliative treatment of
patients with visceral or distant metastases. There is also a role for
salvage radiotherapy and for chemoradiotherapy as an alternative to
surgery, although published data for chemoradiotherapy as definitive
therapy for metastatic penile cancer are lacking.

In conclusion, neoadjuvant paclitaxel, ifosfamide, and cisplatin
chemotherapy was effective in terms of the conventional response
rate, TTP, and OS, and it produced pCRs in 10% of patients. Surgery
was shown to be feasible and without increased complications. The
postoperative extent of residual disease was statistically significantly
associated with the rates of recurrence and death, suggesting that those
findings could be used to identify the patients at highest risk of recur-
rence. We recommend the use of this neoadjuvant regimen as a new
standard of care for multimodal treatment of men with regional met-
astatic penile cancer.
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