
Technology in Cancer Research & Treatment

ISSN 1533-0346

Volume 1, Number 2, April (2002)

©Adenine Press (2002)

A Phase II Study Of Concomitant Hyperfractionated
Radiation Therapy And Double Dose Intra-Arterial

Cisplatin For Squamous Cell Carcinoma Of The
Head And Neck

www.tcrt.org

This successor phase II study evaluates the tolerability and efficacy of concomitant hyper-

fractionated radiation therapy (HFX-RT) and double dose intra-arterial (IA) cisplatin in

patients with locally advanced squamous cell carcinoma of the head and neck (SCCHN).  In

doing so, this study represents further resurgence of the potential use of IA chemotherapy

in the management of SCCHN.  This has been enabled by the evolution of angiographic

catheter/microcatherter technology.  Between 1997 and 1999, 24 patients with locally

advanced T4/T3 SCCHN were treated with HFX-RT (76.8- 81.6 Gy at 1.2 Gy bid over 6-7

weeks) and high-dose IA cisplatin (150mg/m2 given at the start of and during RT boost

treatment [start of week 6 and 7]).  Twenty-two patients (92%) had T4 disease and 14 (58%)

N2/ N3 disease.  Acute toxicity was limited to two grade 4 (8%) and 19 grade 3 (79%)

mucosal events; and single grade 3 hematologic, infectious and skin events.  Eight patients

(33%) were unable to receive the second planned dose of IA cisplatin.  Twenty-two patients

had complete response (92%) at the primary site.  Among 17 patients with positive neck dis-

ease 12 (71%) achieved complete response in the neck.  Follow-up ranges from 7-30

months (median = 18 months) with 14 patients alive without disease, 2 alive with disease,

7 dead of disease and 1 dead of intercurrent disease.  While concomitant HFX-RT and dou-

ble dose IA cisplatin as used in this study is associated with encouraging response rates in

this highly unfavorable subset of patients with locally advanced SCCHN it was not feasible.

Future investigation of this novel treatment strategy utilizing modern angiographic

catheter/microcatherter technology will involve a single dose of IA cisplatin with HFX-RT and

dose intensification using neoadjuvant therapy.

Introduction

Two modalities of therapy have well established roles in the treatment of squa-
mous cell carcinoma of the head and neck (SCCHN): surgery and radiation ther-
apy (RT).  In general, smaller lesions (stage T1-T2) are effectively treated by
either excision or RT whereas more advanced disease (e.g. stage T3-T4/III/IV) is
treated with combined surgery and RT. However, even when surgery, which typ-
ically involves organ loss (e.g., larynx) and/or dysfunction, and RT are used
together, a significant number of patients with advanced locoregional disease die
of their cancer.  Further improvement in the treatment of SCCHN cancer may be
seen with the addition of chemotherapy to RT and/or surgery. Cisplatin remains
one of the most effective chemotherapeutic agents with activity against SCCHN
(1, 2).  Laboratory and clinical evidence suggests that cisplatin enhances the
effects of radiation when given concurrently (3-5).  Several studies have report-
ed high rates of tumor response, associated organ preservation, and improved
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survival using cisplatin-based regimens with concurrent
standard (one fraction/day) or altered fractionation (multiple
fractions/day) RT (4, 6-9).  Although a substantial proportion
of patients selected for this intensive therapy are able to
complete therapy, mucositis and other toxicities are common
and often severe (3, 6-8, 10-13), limiting the type of patient
selected for this type of combined therapy.

Evolution of angiographic catheter/microcatherter technolo-
gy has allowed a recent resurgence in cancer research utiliz-
ing intra-arterial (IA) chemotherapy for multiple tumor types
and associated anatomical sites (14-18).  The relatively low
toxicity and high tumor response rates reported with use of
IA supradose cisplatin (150 mg/m2) given concurrently with
conventional once-a-day or hyperfractionated (HFX) RT for
advanced SCCHN may represent an alternative way to com-
bine chemotherapy with radiation (19-23).  In addition, use
of altered fractionation RT has been found to be superior to
once-a-day RT for SCCHN in a randomized trial of over
1000 patients conducted by the Radiation Therapy Oncology
Group (24).  Our previously reported experience of use of
single dose IA cisplatin given at the start of the boost phase
of HFX-RT was found to be well tolerated and associated
with a high complete response rate in a highly unfavorable
subset of patients with locally advanced SCCHN (19, 20).
Building on this experience we have subsequently evaluated
dose intensification of the IA cisplatin used in this program
(19).  This intensification involved the addition of a second
dose of IA cisplatin during the boost phase of HFX-RT.
Detailed analysis of the tolerability and efficacy of this treat-
ment intensification, not previously reported, are the subject
of this report.

Materials and Methods

Patient Characteristics

From October 1997 to August 1999, 24 patients with locally
advanced, primary SCCHN were treated on University of
Kentucky protocol #97-H&N-09, a phase II study of HFX-RT
and concomitant high-dose IA cisplatin x 2, referred to as
HYPERRADPLAT II.  Prior to the start of therapy, all patients
signed informed consent approved by our Institutional Review
Board and according to federal guidelines.  All patients had
previously untreated and non-metastatic disease.  Enrollment
was limited to patients with 1993/1998 AJCC stage T3 or T4
disease (25, 26).  Study procedure required all patients to have
a Karnofsky performance status of ! 60%; white blood count
of > 3500/mm3, platelet count of > 100,000/ul, bilirubin " 1.5
mg/dl, AST and ALT < 3 times upper limits of normal, albu-
min ! 3, a creatinine clearance ! 60cc/minute (calculated or
measured), a PT < 16 seconds and a PTT < 35 seconds.  In
addition, protocol required all patients to have a chest x-ray
and other appropriate studies to fully define the extent and

severity of existing or suspected malignant and non-malignant
disease including, but not limited, to endoscopy, CT scans
and/or MRI prior to the start of therapy. 

Treatment and Evaluation

The treatment schema is shown in Figure 1.  All patients
received HFX-RT given 5 days per week in twice daily frac-
tions of 1.2 Gy separated by 6 hours.  HFX-RT involved two
major phases.  The first phase involved comprehensive later-
al “large” field RT portals treating all areas involved by gross
disease (primary and nodal) or at risk for subclinical disease
extension (e.g. uninvolved upper neck) to a cumulative dose
of 60 Gy during the first 5 weeks of therapy.  The maximum
spinal cord dose was limited to less than 45 Gy.  During
these first 5 weeks, RT to the clinically uninvolved low neck
was delivered using once-a-day fractionation at 2 Gy per
fraction to a cumulative dose of 50 Gy via a matching ante-
rior portal.  Following completion of “large” field RT, and at
the start of week 6, portals were “reduced” to encompass the
primary tumor, and N1 disease or all gross nodal disease in
medically inoperable patients, with a maximum 1.5-2.0 cm
margin to a cumulative dose of 72 Gy.  At the start of week
7, portals underwent a final reduction about the same gross
tumor volume, with a maximum 1.0-1.5 cm margin to a
cumulative total dose of 76.8 - 81.6 Gy.  Three patients with
disease extending from the level of the nasopharynx to the
level of the glottic larynx had their total dose limited to 76.8
Gy.  For medically operable patients with unilateral neck dis-
ease of stage N2A or greater, neck dissection was planned
for 7-9 weeks after completion of RT (N=9) and thus the
maximum nodal dose in these patients was limited to 60 Gy.
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Figure 1: Treatment schema of University of Kentucky protocol #97-
H&N-09



Upon completion of weeks 5 and 6 of the approximately 6 1/2
week course of HFX-RT, patients were to be admitted to the
hospital and hydrated overnight.  Drug infusion, consisting
of IA cisplatin and intravenous (IV) sodium thiosulfate, was
performed by an interventional neuroradiologist the next
morning.  Transfemoral carotid arteriography was first done
to assess vascular anatomy and any potential pathology.  The
appropriate vessels supplying the region of primary disease
were then infused with cisplatin.  This was usually achieved
by placing a 4-French catheter into the external carotid artery
at the level of the orifice of the dominant branching artery to
the tumor.  Thus, cisplatin could be rapidly infused to selec-
tively encompass on its initial exposure only the territory of
the targeted tumor.  In-patients with disease crossing the
midline, bilateral transfemoral catheterizations were per-
formed to permit simultaneous infusions of the contralateral
disease.  The percentage of cisplatin infused via each side
was determined by endoscopic exam, CT scan and/or MRI
obtained prior to the start of therapy.  Simultaneous with the
IA infusion of cisplatin, sodium thiosulfate was infused
intravenously.  This allowed the tumor bed to initially
receive full dose cisplatin prior to the neutralizing agent, and
for the systemic organs to receive the neutralizing agent
prior to cisplatin exposure.  Patients received pretreatment
IV hydration over 2 hours consisting of 1 liter of normal
saline containing 20mEq KC1, and 2 g magnesium sulfate.
Cisplatin (150 mg/m2) was dissolved in 400 m1 of normal
saline and administered by IA push over 3-5 min.  Starting 1
minute prior to cisplatin, each patient received 9 g/m2 of
sodium thiosulfate dissolved in 200 ml of distilled water IV
over 15-20 min, followed by 12 g/m2 in distilled water IV
over 6 hours by continuous infusion pump.  Post treatment
hydration consisted of 1 liter of normal saline containing
20mEq KC1 and 2 g magnesium sulfate over 6 h.  Decadron
was also administered IV or by mouth, 4 mg every 6 h and
Kytril 1 mg by mouth or IV every 12 hours until the follow-
ing morning.  All of the arterial catheterizations were accom-
plished transcutaneously through the femoral artery and
catheters were removed immediately post-infusion.

All patients were evaluated for tumor response, which
included repeat imaging (CT/MRI) and examination under
anesthesia (EUA) at 6-9 weeks following completion of pro-
tocol therapy.  In-patients whose primary tumor site had not
achieved obvious complete clinical response and who were
medically operable, directed biopsies were performed.  In
only those patients with evidence of persistent disease at the
primary site, surgery was planned as a salvage procedure.
Medically operable patients with unilateral neck disease,
stage N2A or greater, underwent planned neck dissection.
All toxicities encountered during this study were evaluated
according to the United States National Cancer Institute
Common Toxicity Criteria.  Acute toxicity was scored from
the start of protocol therapy to the time of EUA and includ-

ed planned weekly evaluations during therapy and at one
month following completion of therapy.  These evaluations
included history and physical exams along with complete
blood counts and chemistries at the start of week 6 and 7 of
therapy and at one month following therapy.  Audiometry
and 24- hour urine for creatinine clearance were also
checked at one month following therapy.

Statistical Analysis

The aim of this study was to determine the tolerance,
response rate, organ preservation rate, and survival associat-
ed with concomitant HFX-RT and two injections of IA cis-
platin.  We would consider this program worthy of further
investigation if the unacceptable toxicity (i.e., Grade 4) rate
was < 50% and > 90% of patients were able to complete
planned protocol therapy.  Development of an unacceptable
toxicity was defined as a grade 4 hematologic toxicity
exceeding 4 days duration or complicated by neutropenic
fever, a grade 4 mucositis or dermatitis exceeding 7 days
duration and any grade 4 other non-hematologic toxicity.
The null hypothesis would be rejected if 15 or more of 25
patients experienced an unacceptable toxicity.  We would
continue to enter patients until either the null hypothesis
could be rejected or until a total of 20 to 25 patients were
evaluable.  Survival curves were estimated by the product-
limit method (27).

Results

Patient characteristics, according to stage are shown in table
1.  Among the 24 patients, 22 (92%) had stage IV and 2 had
stage III disease.  Twenty-two (92%) had T4 disease and 14
(58%) had N2/N3 disease.  Primary tumor sites included
oropharynx (N=13), hypopharynx (N=4), oral cavity (N=4),
larynx (N=2) and maxillary sinus (N=1). Twenty-one patients
were male.  Age ranged from 39-73 years (median=51).

Acute Toxicity

A summary of grade 3 and 4 acute toxicity is shown in table 2.
Eight patients were unable to receive the second planned dose
of IA cisplatin due to general anxiety (N=5), concerns with
nausea and/or emesis (N=2), or asymptomatic occlusion of an
external carotid artery (N=1).  Nineteen patients (79%) experi-
enced grade 3 and two patients (8%) experienced grade 4
mucosal toxicity. All grade 3/4 mucosal events were limited to
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Table I
TNM Staging Distribution

N0 N1 N2B N2C N3 TOTAL
T4 5 3 2 6 6 22
T3 2 - - - - 2

TOTAL 7 3 2 6 6 24



areas initially occupied by tumor and encompassed by the
“reduced” RT portals only.  There were no toxic deaths and
other grade 3/4 toxicities were limited to single grade 3 hema-
tologic, infectious and skin events.  Percent weight change dur-
ing treatment ranged from (-) 16 to (+) 5 % (median= (-) 4).
Ten patients required feeding tube placement during therapy
and one after therapy.  Eight patients had a feeding tube placed
prior to the start of therapy.  Twenty-one patients (88%) com-
pleted therapy without interruption and 3 patients required a 1
day treatment break.

Primary and Nodal Response

Twenty-two patients (92%) achieved complete response at
the primary site of which 11 had pathologically verified
complete response.  The remaining 2 patients had a biopsy
confirmed  partial response.  Among the 17 patients with
positive neck disease, 12 (71%) achieved complete response
in the neck, including 5 of 9 patients with N2/N3 disease
who underwent planned neck dissection.

Patient Status

Median follow-up is 18 months (range, 7 to 30 months).
Fourteen patients remain alive and without evidence of dis-
ease at 10 to 30 months (median=17 months).  Seven
patients are dead of disease; 4 experienced local and/or
regional recurrence, 2 experienced distant recurrence only
with unresectable disease, as had been prior to therapy; and
1 experienced local and distance recurrence.  All 4 patients
who died of local and/or regional recurrence had unre-
sectable disease at the time of recurrence, as they had prior
to therapy.  Two patients are alive with disease (1 at the pri-
mary site only with unresectable disease, as had been prior
to therapy; and 1 with distant disease only). One patient died
of intercurrent disease at 28 months.  The actuarial locore-
gional control rate at 1 and 2 years are 83% and 77% respec-
tively.  Actuarial disease-specific and overall survivals are
shown in Figure 2.

Discussion

Continuous course HFX-RT with concurrent double dose IA
cisplatin as given in this study design was an attempt to build
on our previously reported experience of single dose IA cis-
platin given at the start of week 6 (boost phase) of continu-
ous course HFX-RT (19, 20).  This approach (i.e. single dose
IA cisplatin boost) was found to be well tolerated and wor-
thy of further investigation.  Among 20 patients with locally
advanced T4/T3 SCCHN grade 3-5 acute toxicity was limit-
ed to 1 grade 4 (5%) and 14 grade 3 (70%) mucosal events
limited to the RT boost field site.  No grade 3/4 hematologic
toxicity was observed.  In addition, 18 patients achieved
complete response (90%) at the primary site and among 17
patients with positive nodal disease 16 (94%) achieved com-
plete response in the neck.  In contrast, while dose intensifi-
cation of our original study design by giving double dose IA
cisplatin remained associated with high complete response
rates at the primary site (92%) and neck (71%) in a highly
unfavorable cohort of patients with locally advanced
SCCHN (92% with T4 disease and 58% with N2 or N3 dis-
ease), it does not appear feasible.  This is most notably due
to the fact that 8 of the 24 patients (33%) were unable to
receive the second planned dose of IA cisplatin due to gen-
eral anxiety (N=5), concerns with nausea and/or emesis
(N=2), or asymptomatic occlusion of an external carotid
artery (N=1).  This is in contrast to the previously published
‘RADPLAT’ experienced by Robbins et al (21).  In this study
of 60 patients, the same dose of IA cisplatin used in our study
was repeated weekly with initiation of conventional once-a-
day RT.  Thus with this study design four doses of IA cis-
platin were delivered with patients having received only 27
Gy of a planned 70 Gy course of once-a-day RT.
Completion of IA cisplatin by the third week of a 7 week

136 Regine et al.

Technology in Cancer Research & Treatment, Volume 1, Number 2, April 2002

Table II
Grade 3/4 Toxicity:  HFX-RT and Double Dose IA Cisplatin Boost

N= 24*
Grade 3

Mucosal 19 (79%)
Hematologic 1
Infection 1
Skin 1

Grade 4
Mucosal 2 (8%)

*8 unable to receive 2nd dose of cisplatin due to general anxiety
(N=5), concerns with nausea and/or emesis (N=2), or asymptomatic
occlusion of an external carotid artery (N=1).

Figure 2: Disease-specific survival (DSS) and overall survival (OS)
curves for patients treated on University of Kentucky protocol 97-H&N-09.



course of RT would likely minimize any effect on
chemotherapy non-compliance associated with the cumula-
tive effects of once-a-day RT (e.g. increasing mucositis,
increasing difficulty with maintenance of hydration, or
weight loss) all of which have the potential to increase
patient anxiety.  Our 33% rate of non-compliance with the
second dose of IA cisplatin is likely related to the timing of
this injection with patients having received 72 Gy of a
planned of approximately 80 Gy course of HFX-RT.
Administration of the second dose of IA cisplatin at comple-
tion of the sixth week of a 6 1/2 week course of HFX-RT, in
contrast to the ‘RADPLAT’ strategy, would be at a time
when patients are beginning to experience the full cumula-
tive effects of twice-a-day RT (e.g. increasing mucositis,
increasing difficulty with maintenance of hydration, or
weight loss).  Interestingly inspite of the timing of the
administration of IA cisplatin in the ‘RADPLAT’ experience,
10% of the patients were still unable to undergo their full
course of IA chemotherapy.  In addition, grade 3 and 4 toxi-
cities seen in the RADPLAT experience and not seen with
our study design included hematologic and neurologic, 12%
and 7%, respectively.

Use of altered fractionation RT (e.g., twice-a-day radiother-
apy) has allowed a significantly greater proportion of
patients with advanced head and neck tumors to be cured
with organ preservation (24, 28, 29).  Yet, even amongst
patients with relatively favorable advanced disease (e.g. T3)
at least 30% will develop tumor recurrence despite advances
in radiation delivery (28, 29).  Further improvement in the
treatment of SCCHN cancer may be seen with the addition
of chemotherapy to RT and/or surgery.  The rationale behind
our study design was two-fold: to improve local control,
while reducing toxicity.  The unique features and potential
advantages associated with this chemoradiation regimen
include late treatment intensification with the administration
of IA cisplatin at the start of week 6 of therapy (Fig.1) to
specifically address accelerated tumor repopulation which
has been shown to typically occur during the latter part of a
course of radiation and is considered to be a major factor for
treatment failure in patients with SCCHN (30-32).  This late
treatment intensification also corresponds to the time at
which the initial RT fields are reduced from comprehensive
nodal/mucosal irradiation typically encompassing the region
between the base of skull and clavicular head to that of the
primary tumor itself with a maximum 2 cm margin.  This
was done with the intent of minimizing extended volume
mucosal toxicity typically seen with chemoradiation for
SCCHN.  The use of HFX-RT shortens overall treatment
time and enables radiation dose escalation with associated
improved local tumor control while minimizing potential
radiation late effects (24, 28, 33, 34).  Use of thiosulfate
enables the delivery of high-dose (i.e. 150 mg/m2) IA cis-
platin.  In covalently bonding and neutralizing the relatively

low plasma concentration of cisplatin it reduces cisplatin
systemic toxicity without interfering with the anti-tumor
activity of the much higher cisplatin concentration within the
arterial circulation supplying the tumor (35, 36).

Recently reported results of two randomized trials lend fur-
ther support to our study design with regards to combining
cisplatin with concurrent HFX-RT.  In a trial conducted by
Duke University (6), 116 patients with locally advanced
SCCHN were randomized to receive continuous course
HFX-RT (74Gy at 1.25 Gy b.i.d.) or split-course HFX-RT
with concurrent IV cisplatin and 5-FU given weeks 1 and 6
of therapy. Treatment outcome was superior for the patients
treated with HFX-RT and concurrent cisplatin-based
chemotherapy.   The actuarial 4-year locoregional control for
patients receiving HFX-RT and chemotherapy was 70% ver-
sus 44% for those treated with HFX-RT alone (P=.01); with
associated trends towards statistically significant improve-
ment in disease-free survival (61% vs. 41% (P=.08) and
overall survival (55% vs. 34%, P=.07) with use of HFX-RT
and cisplatin-based chemotherapy.  Patients in the concur-
rent HFX-RT and chemotherapy group received a planned
and “necessary” 7-10 day break approximately midway
through therapy to manage treatment induced mucositis.  In
a second randomized trial conducted by Jeremic et al (7),
130 patients with locally advanced SCCHN were random-
ized to receive continuous course HFX-RT (77 Gy at 1.1 Gy
bid) with or without IV concurrent low-dose daily cisplatin.
Treatment outcome was superior for patients treated with
HFX-RT and concurrent cisplatin.  The 2 and 5-year survival
for patients receiving HFX-RT and cisplatin was 68% and
40% vs. 49% and 25%, respectively, for those treated with
HFX-RT alone (P=.008).  This was also associated with a
significant improvement in 5-year locoregional progression-
free survival (46% vs. 25%, P=.007) and distant metastasis-
free survival (50% vs. 36%, P=.04) with use of HFX-RT and
cisplatin.  While general toxicities and rates of treatment
interruption were comparable between the two arms, those
receiving cisplatin had a higher rate of acute high-grade
hematologic toxicity (20% vs. 0%, P ".05).

One of the generally appreciated facts about the treatment
success of SCCHN relates to the tumor volume present at the
primary sites.  Volumetric analysis of tumor burden has
proven predictive of tumors that will be cured versus those
that will not completely respond to therapy (37-39).  Because
of this concept, it is intuitive that the modality that delivers
the largest cytotoxic and radiosensitizing dose to the primary
site would be expected to access and effect the greatest num-
ber of cancer cells.  Nonetheless, head and neck surgeons and
oncologists alike have not uniformly embraced IA delivery
of chemotherapy for advanced, unresectable SCCHN.  A
learning curve related to the delivery of the IA drug, toxici-
ties related to supradose levels of the drugs and the question
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of superior efficacy to comparable IV and orally delivered
chemotherapeutic agents have been cited as obstacles to
increased acceptance of this technology.  Table 3 provides a
comparative summary of previously discussed experiences
of IA and IV chemotherapy for SCCHN, along with our own.
In addition, experiences with IV chemotherapy for SCCHN
from the University of Maryland and MD Anderson Hospital
are shown (40, 41).  Comparatively, accounting for unfavor-
ability of patient population, response rates are as good or
higher in the IA experiences with seemingly less toxicity,
particularly hematologic.  In the meantime, the RTOG
recently published the results of trial RTOG 96-15 which
clearly demonstrates the feasibility of using IA cisplatin and
RT for advanced SCCHN in a multi-institutional setting (42).
This should set the stage for a randomized trial comparing IA
versus IV drug delivery in this patient population.

In conclusion, concomitant HFX-RT and double dose IA cis-
platin as used in this successor study remains associated with
encouraging response rates in a highly unfavorable subset of
patients with locally advanced SCCHN.  However, as 1/3 of
patients are unable to receive the second planned dose of IA
cisplatin, future investigation of this novel treatment strate-
gy will involve a single dose of IA cisplatin with escalation
of HFX-RT and dose intensification using neoadjuvant ther-
apy.  In addition, evolving technological innovations making
use of temporary, nonthrombogenic infusion pumps as well
as evaluation of less emetogenic chemotherapeutic agents
needs investigation in hopes of further optimizing the poten-
tial benefits associated with modern IA technology.
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Table III
Comparative Summary of Prospective Institutional Experiences in Primary HNSCC from University of Tennessee (UT), University of Kentucky (UK),

Duke University, University of Maryland (UM), and M.D. Anderson Hospital (MDAH) - Patient Characteristics, Toxicity & Response Rates

Grade 3 / 4 Toxicity Response Rates

Series Treatment Stage IV T4 N2/N3 Mucosal Hematologic Neurologic
Acute

Mortality
Primary
CR rate

Neck
CR rate

N2/N3
Neck

pCR rate

UK
(N=24)

Double Dose IA
Cisplat “Boost”

+
HFX-RT

92% 92% 58% 88% 4% 0% 0% 92% 71% 56%

UT
(N=60)

IA Cisplat
+

Conventional RT
73% 54% 55% 20%+ 12% 7% 2% 91% 63% 56%

Duke
(N=56)

Cisplat-based
IV ChemoRx

+
HFX-RT

> 45% 45% 44% 77% 14% 0% 2% 88% ND 79%

UM
(N=60)

IV Taxol/Carboplat
+

Conventional RT
93% 77% 70% 33% 70% 0% 2% 82% 63% 63%

MDAH
(N=60)

IV 5-FU/Cisplat
“Boost”

+
Conventional RT

80% 28% 68% 92% 43% 0% 6% 90% 57% ND

+An additional 10% experienced grade 3 / 4 “gastrointestinal” toxicity; CR = complete response; p = pathologic; ND = No data
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