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Abstract: Background. To develop guidelines for the con-

duct of phase III clinical trials of larynx preservation in patients

with locally advanced laryngeal and hypopharyngeal cancer.

Methods. A multidisciplinary international consensus panel

developed recommendations after reviewing results from com-

pleted phase III randomized trials, meta-analyses, and
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published clinical reports with updates available through No-
vember 2007. The guidelines were reviewed and approved by
the panel.

Results. The trial population should include patients with

T2 or T3 laryngeal or hypopharyngeal squamous cell carci-

noma not considered for partial laryngectomy and exclude

those with laryngeal dysfunction or age more than 70 years.

Functional assessments should include speech and swallow-
ing. Voice should be routinely assessed with a simple, vali-

dated instrument. The primary endpoint should capture

survival and function. The panel created a new endpoint: lar-

yngo-esophageal dysfunction-free survival. Events are death,

local relapse, total or partial laryngectomy, tracheotomy at 2

years or later, or feeding tube at 2 years or later. Recom-

mended secondary endpoints are overall survival, progression-

free survival, locoregional control, time to tracheotomy, time to

laryngectomy, time to discontinuation of feeding tube, and

quality of life/patient reported outcomes. Correlative biomarker

studies for near-term trials should include EGFR, ERCC-1, E-

cadherin and b-catenin, epiregulin and amphiregulin, and

TP53 mutation.

Conclusions. Revised trial designs in several key areas are

needed to advance the study of larynx preservation. With con-

sistent methodologies, clinical trials can more effectively evalu-

ate and quantify the therapeutic benefit of novel treatment

options for patients with locally-advanced laryngeal and hypo-

pharyngeal cancer. VVC 2009 Wiley Periodicals, Inc. Head

Neck 31: 429–441, 2009
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Until the 1980s, total laryngectomy, performed

as initial treatment, was considered the most

appropriate therapy for patients with locally-

advanced laryngeal and hypopharyngeal cancer.

Although this strategy can provide disease

control, it has a negative impact on patients’

quality of life because of the presence of a per-

manent tracheostomy and the loss of natural

voice. Larynx preservation strategies were thus

developed to avoid total laryngectomy and pre-

serve laryngeal function.
Since the early 1990s, evidence from large

randomized trials has shown that larynx pres-
ervation strategies that utilize treatment with
induction chemotherapy followed by definitive
radiotherapy do not compromise survival when
compared with initial total laryngectomy.1,2

The subsequent randomized RTOG 91-11 trial
demonstrated that when compared to induction
chemotherapy with cisplatin-fluorouracil (PF)
followed by radiotherapy, initial treatment
with concurrent chemoradiotherapy yields
higher larynx preservation and local tumor
control rates and similar laryngectomy-free
survival (though both significantly better than

radiotherapy alone) but did not improve sur-
vival.3–5 In fact, with more effective induction
chemotherapy regimens (eg, TPF),6 the emer-
gence of novel molecular therapeutics,7 and
careful patient selection,8 there is a prospect of
improving survival with larynx preservation
strategies. However, varying trial methodolo-
gies have prevented an accurate assessment of
the benefits that patients receive through
these strategies. The endpoints used to evalu-
ate organ preservation have not, to date, been
sufficiently refined or consistently applied
across trials. In particular, because of the long-
term effects of combined chemoradiotherapy on
pharyngolarynx function in swallowing, func-
tional assessments have not been appropriately
defined or utilized. Additionally, evidence from
a retrospective analysis of RTOG 91-11 sug-
gests salvage laryngectomy following a larynx
preservation regimen may adversely affect sur-
vival compared with no salvage laryngectomy.9

Therefore, consistent collection of appropriate
data is crucial to accurately assess the func-
tional benefits and survival impact of larynx
preservation strategies.

With these successes and limitations in
mind, 4 goals for future clinical trials of larynx
preservation become apparent: (1) refine the def-
inition of a functional larynx, (2) determine the
best methods for assessment of function when
evaluating organ preservation, (3) accurately
assess survival, and (4) using emerging modal-
ities, improve survival and organ preservation
in patients with locally advanced laryngeal or
hypopharyngeal cancer. To help achieve these
goals, a workshop comprising members of an
international consensus panel was convened to
review randomized trials and clinical practice
for achieving larynx preservation and make rec-
ommendations for clinical trial methodologies
that can be applied to future phase III trials of
larynx preservation. The recommended proce-
dures in this document are not intended to be
an exhaustive list of factors requiring attention
in larynx preservation protocols, but a selected
list of recommendations related to specific
aspects of these studies that the panel agreed
should be addressed to improve the information
obtained from future trials.

QUESTIONS

The following questions about larynx pre-
servation trials were addressed by the panel
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with the goal of reaching consensus among
members:

1. Which patients are suitable for larynx preser-
vation trials? Once selected, what are the
stratification variables of highest importance
to obtain the most valuable information from
randomized trials?

2. What are the optimal assessments to conduct
in patients enrolled in larynx preservation
trials to assess the risks and benefits of the
study treatment?

3. What are the optimal endpoints to use in lar-
ynx preservation trials? How are these end-
points defined?

4. What are the most promising translational
research opportunities that should be ex-
plored? What clinical trial practices will fos-
ter translational research?

METHODS

The international consensus panel was com-
posed of medical, radiation, and surgical oncolo-
gists who have an expertise in treating head
and neck cancer. Seven different countries in
Europe (France, Germany, Switzerland, Italy,
Netherlands, Denmark, and Belgium) and the
United States were represented by members of
the panel. Panel members were chosen by iden-
tification of all groups that had conducted a
randomized larynx preservation trial and
appointment of up to 3 experts within their
memberships.

Prior to the workshop, completed phase III
randomized trials (Table 1),1,2,10–15 meta-analy-
ses, and significant reports of clinical practice
that evaluated larynx preservation were identi-
fied. Published trials and reports were located
by searching a computerized online database
(PubMed). Search terms included head and neck
cancer, larynx preservation, laryngeal cancer,
hypopharyngeal cancer, and chemotherapy.
Abstracts of updated results were accessed
through web sites of oncology associations
(American Society of Clinical Oncology, Euro-
pean Cancer Organization). During the work-
shop, the members reviewed and discussed the
most recently updated results from these trials
and reports and developed recommendations
based on the four questions. The final manu-
script was reviewed by all panel members and
approved by each of the authors.

DISCUSSION AND RECOMMENDATIONS

Patient Selection and Stratification. Which pa-
tients are suitable for larynx preservation
trials? Once selected, what are the stratification
variables of highest importance to obtain the
most valuable information from randomized
trials?

Discussion

Patient Selection

Primary site: Following the initial landmark trial
by the Veterans Affairs Laryngeal Cancer Study
Group (VALCSG) that demons-trated the success of
an organ preservation approach for patients with
squamous cell carcinoma of the larynx,1 the Euro-
pean Organization for Research and Treatment of
Cancer (EORTC) demonstrated the safety of this
approach in the population of patients with hypo-
pharyngeal cancer.2,12 Since these 2 initial trials, 2
of the subsequent 5 randomized larynx preserva-
tion trials reviewed by the panel included only
patients with laryngeal cancer,3,13 and 3 included
patients with either laryngeal or hypopharyngeal
cancer (Table 1).6,14,15

T Stage: Whether patients with T4 disease
should be included in an organ preservation trial
requires careful consideration as these patients
may suffer worse outcomes with this approach.
Analysis of data from the VALCSG study showed
reduced tumor response to chemotherapy and
more frequent salvage laryngectomy in patients
with T4 tumors.11 The odds ratio of achieving a
response to chemotherapy for patients with T1 to
T3 versus T4 disease was 5.6 (95% CI, 1.5–20.8; p
¼ .0108). In patients who responded to chemo-
therapy and received radiation therapy in an
organ preservation approach, salvage laryngec-
tomy was required in 56% of patients with T4
tumors compared with 28% of those with T1 to T3
tumors (p ¼ .001). In clinical practice, patients
with T4 disease, particularly when the tumor
extends through the cartilage into neck soft tis-
sue, generally undergo initial surgery and are not
considered candidates for a larynx preservation
approach. (Notably, tumors exhibiting minimal
cartilage invasion remain classified as T3 and are
therefore eligible for a conservative approach.)

At the other end of the spectrum, it should
be remembered that partial laryngectomy is a
form of larynx preservation. The issue then is
whether patients with T2 disease who are candi-
dates for partial laryngectomy should be
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included in larynx preservation trials. All
patients eligible for partial laryngectomy were
excluded from EORTC 24891 to prevent the
need for total laryngectomy in the event of pro-
gression during induction chemotherapy.2 Simi-
lar criteria were used in GORTEC 2000-0114

and RTOG 91-11.3 However, patients seen with
endophytic T2 tumor or with clinical lymphade-
nopathy (see below) might have extracapsular
extension of nodal disease and are at high risk
of regional and/or systemic failure. In these
cases, based on the results of a recent combined
analysis of adjuvant data of the EORTC and
RTOG,16 these patients often receive postopera-
tive radiotherapy with concurrent cisplatin.
Because the functional outcome of such tri-mo-
dality therapy might be worse than combined
chemoradiotherapy given as primary therapy,
selected patients may be considered for a larynx
preservation approach. However, this scenario
represents a specific clinical situation, which
should be studied separately.

N Stage: The nodal status of patients en-
rolled in completed randomized larynx preserva-
tion trials has varied, in particular with respect
to N2c and N3 disease, and the issue is complex.
At present, data are insufficient to determine
the best approach to treat patients with
advanced nodal status. Of consideration is the
increased risk of distant metastasis in patients
with N2-3 disease.17 Generally, studies of induc-
tion chemotherapy have demonstrated reduced
rates of distant relapse compared with the non-
chemotherapy arms.1–3 Brockstein et al17 dem-
onstrated a reduction in distant relapse in
patients who received induction chemotherapy
(13%) versus no chemotherapy (22%; p ¼ .03)
prior to chemoradiotherapy in an analysis
of five phase II trials. Further, TAX324 showed
a decrease in distant metastasis in patients
receiving TPF versus PF (5% vs 9%, respec-
tively; p ¼ .14) as induction therapy prior
to chemoradiotherapy.6 As such, evaluating
chemotherapy—particularly novel regimens—in
patients with advanced nodal stage is of inter-
est. The risk of extracapsular spread also
increases with higher N stage,18 resulting in an
increased likelihood of the ultimate use of adju-
vant chemotherapy with radiation in patients
who receive initial treatment with surgery.
These issues can be further explored if future
larynx preservation trials do not exclude
patients on the basis of advanced nodal status,
on condition that their disease is resectable.

Laryngeal dysfunction: Indicators of baseline
laryngeal dysfunction include a tracheotomy,
gastric tube, and recent history of pneumonia.
Randomized trials have varied with respect to
inclusion of patients with baseline tracheotomy.
Such patients made up 25% of all patients
entered in the VALCSG study and were not
excluded from RTOG 91-11 but were excluded
from EORTC 24654.1,3,15 Reports of whether the
presence of a pretreatment tracheotomy nega-
tively affects recurrence have been conflict-
ing.19,20 The circumstances and treatment of
patients requiring a pretreatment tracheotomy
differ between laryngeal and hypopharyngeal
cancers and among patients with varying
acceptances of total laryngectomy.

In addition to signifying baseline laryngeal
dysfunction, recurring pneumonia is an impor-
tant toxicity to monitor in posttreatment follow-
up. Including patients with a recent history of
recurring pneumonia requiring hospitalization
would confound toxicity data. Furthermore,
pneumonia represents a severe morbidity for
patients with significant chronic obstructive pul-
monary disease (COPD). Patients with COPD
requiring hospitalization within the previous 12
months were excluded from TAX 324.6

Age: Whether patients of advanced age
should be excluded is controversial, largely
because patients are treated based on factors
such as performance status rather than age
alone. In a subset analysis of the Meta-Analysis
of Chemotherapy on Head and Neck Cancer
(MACH-NC), patients more than 70 years of age
did not benefit from the addition of chemother-
apy to radiotherapy.21 However, the reasons are
unclear (eg, was dose intensity similar in older
patients vs younger patients?). In clinical prac-
tice, patient selection based on age frequently
occurs; therefore, limiting enrollment based on
age represents a pragmatic design.

Stratification

Tumor subsite: Although ideally the tumor sub-
sites of supraglottis, glottis, transglottis, epilar-
ynx (the suprahyoid epiglottis, aryepiglottic
folds, and arytenoids), and hypopharynx would
be stratification factors, limiting the number of
strata for the purposes of maintaining a man-
ageable sample size is essential. Tumors of the
glottis, supraglottis, and hypopharynx differ
from each other in the radiation portal (due to
variable patterns of lymphatic spread), risk of
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distant metastasis, and natural history. Hypo-
pharyngeal tumors also appear to respond dif-
ferently to treatment. In the MACH-NC, of
three larynx preservation trials (VALCSG, GET-
TEC, and EORTC 24891), a differential effect of
induction chemotherapy was suggested between
sites with a potentially beneficial effect on dis-
ease-free survival (DFS) noted in hypopharyng-
eal tumors (HR 0.9) versus a negative effect in
laryngeal tumors (HR 1.4), in particular, glottic
subsite.21 In contrast, epilarynx tumors are sim-
ilar to hypopharyngeal tumors with respect to
risk of distant metastasis, natural history, and
radiosensitivity22 and, therefore, can be grouped
together. Transglottic tumors do not occur with
sufficient frequency to warrant stratification.

Country or region: Stratification by country
or region is recommended because of variability
in treatment. In particular, radiation technique
and selection of patients for partial laryngec-
tomy differ among sites.

Biomarkers: Lack of assessment for and
stratification according to biomarkers has hin-
dered the ability of past trials to provide valua-
ble biologic insight. For example, stratification
by EGFR status as defined by immunohisto-
chemistry is desirable. However, the panel
agreed that presently no biomarker can be iden-
tified that would supersede stratification factors
as identified above.

Recommendations

• Patients eligible should have T2 or T3 laryn-
geal (glottic or supraglottic) or hypopharyng-
eal squamous cell carcinoma not considered
for partial laryngectomy.

• Exclusion criteria should include laryngeal
dysfunction (defined as: pretreatment trache-
otomy, tumor-related dysphagia requiring
feeding tube, or recurring pneumonia within
preceding 12 months requiring hospitaliza-
tion). Age more than 70 years should also be
considered.

• Stratification factors should include the pri-
mary tumor subsite (glottis, supraglottis
[except epilarynx], or hypopharynx/epilarynx),
N stage (N0, N1 vs N2, N3), and country or
region.

Assessments. What are the optimal assess-
ments to conduct in patients enrolled in larynx
preservation trials to assess the risks and bene-
fits of the study treatment?

Discussion

Baseline Assessment. The panel discussed assess-
ment of vocal cord fixation. Variability occurs
between the United States and European Union
as to whether patients with vocal cord fixation
are included in larynx preservation trials. Gen-
erally, these patients are included in U.S. trials,
and the overall larynx preservation rates have
been high (84% in RTOG 91-11).3 However, the
rate of functional larynx preservation is not
known, and 5-year laryngectomy-free survival
was <50%, even with induction chemotherapy
and chemoradiotherapy.4,5 Findings from the
GETTEC study, in which all patients had vocal
cord fixation, suggest that these patients have
worse outcomes with larynx preservation strat-
egies.13 In that study, survival and disease-free
survival were significantly shorter (p ¼ .006 and
p ¼ .02, respectively) in patients who underwent
induction chemotherapy compared with immedi-
ate surgery. Clear recording of vocal cord fixa-
tion present at baseline and restoration of
mobility following induction are useful to assess
the prognostic significance of mobility
restoration.

Additional discussion surrounded utilization
of baseline PET. This practice was not deemed
mandatory but was considered to be useful in
selective cases to assess response to induction
treatment.

On-Treatment Assessment. Assessment of patients
during induction therapy is not well established
and has been arbitrary in prior study designs. A
consistent and almost universal observation in
neoadjuvant chemotherapy trials, however, has
been the favorable prognosis associated with
response to induction chemotherapy and subse-
quent favorable response to radiation. Investiga-
tors at the University of Michigan demonstrated
that assessing response after 1 cycle correctly
predicted overall response 90% of the time, an
association that was statistically significant (p ¼
.018).23 These data supported a novel approach
using early response assessment to select
patients for concurrent chemoradiation as
opposed to primary surgery. Three-year cause-
specific survival rates were 87% in an unse-
lected group of 97 patients with advanced dis-
ease, including those with T4 primary tumors.
Although this represents a favorable approach
for patients with T4 disease, such patients are
not recommended by the panel for inclusion in
larynx preservation protocols, thus early
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evaluation is not recommended. Ultimately, the
majority of panel members concurred that, apart
from a diagnosis of early progression, formal
response assessment should occur after both the
second and third cycles. However, second-cycle
data would be used for later correlative analysis
rather than decision making (unless the patient
experiences disease progression after cycle 2).
Specific criteria to determine continued partici-
pation in the trial were discussed. The panel
concurred that a partial response of 50% to
induction chemotherapy was sufficient to con-
tinue with a larynx preservation protocol. The
panel was divided with respect to continuing
larynx preservation in the event of continued
vocal cord fixation following induction chemo-
therapy, and no specific recommendation was
made.

Some trials of concurrent chemoradiotherapy
have evaluated patients after 40-50 Gy with the
purpose of discontinuing therapy for inadequate
response. However, in practice, very few cases
have been interrupted. The panel is neither con-
vinced that 40-50 Gy is sufficient to assess biologi-
cal effect or to predict response to treatment nor
is there evidence to support the predictive value
of response to chemoradiotherapy. Further,
patients may be resistant to stopping radiation
once they have committed to the full course of
treatment. This issue represents a major differ-
ence between concurrent chemoradiotherapy and
induction chemotherapy approaches, ie, induc-
tion chemotherapy can be interrupted based on
poor response. However, interruption occurs in
only about 15% to 20% of patients.

Initial Postradiotherapy Treatment Assessment. Allowing
planned neck dissections on protocol was dis-
cussed by the panel. It is a controversial subject
on which surgeons disagree. Issues addressed by
the panel include the fact that planned neck dis-
section may induce severe late toxicity,24 but
that enrollment in the United States would dra-
matically decline if not allowed. Because of dif-
fering opinions, some patients will undergo
planned neck dissection, and others will not
depending on local policy. Including planned
neck dissections as a stratification factor would
not be feasible as dissections are generally con-
sidered mandatory in the absence of CR. Fur-
ther, whether patients with planned dissections
were balanced between arms would be irrelevant
because the probability of CR differs by treat-
ment arm. Protocols should specify methods for

collecting data to adequately assess late toxicity
associated with planned neck dissections. Specif-
ically, within each arm of the trial, among
patients who achieve a nodal CR, a comparison
of regional recurrence rates and complications
between patients who undergo dissection and
those who do not should be performed.

Long-Term Follow-Up. Examples of swallowing and
voice evaluations are described in the Appendix.
An important long-term outcome not routinely
captured in previously conducted larynx preser-
vation trials is voice quality. Validated measures
of voice quality and intelligible speech exist (eg,
the Voice Handicap Index-10 [VHI-10] Rosen et
al25 and Voice-Related Quality of Life [V-
RQOL]26) but have not been consistently applied
in past trials. Clearly, long-term measures of
voice and speech must be conducted and applied
to all patients enrolled in the trial. Several cri-
teria should be considered when choosing the
correct tool. Two straightforward criteria are (1)
validation, and (2) translation into multiple lan-
guages. A less obvious criterion is balance
between sufficient simplicity to ensure compli-
ance. For example, it is important to include
measures of social communication, such as
speaking in public or in a restaurant, which
require adequate projection. However, ulti-
mately, it is important to keep the tool suffi-
ciently simple to ensure usage and promote
collection of such essential data.27

Other key issues pertaining to follow-up
assessments include:

• Swallowing evaluations should be conducted
at 1 and 2 years because sufficient recovery
after 1 year still occurs.

• The recording period for pneumonia can be ter-
minated at 2 years to maintain consistency with
the timeline of other assessment parameters.

• Esophageal dilation should be recorded with
follow-up swallowing evaluations.

• Hearing should be assessed as part of the neu-
rological exam, and a deficiency would be
detected within 6 months following treatment
with a platinum agent.

• Patient reported outcomes (PRO) instruments
are not yet validated in head and neck cancer
but represent an opportunity for new research.

• Appropriate tools are not available to
adequately characterize the late toxic effects of
therapy. Existing scales should be improved to
better capture the magnitude and frequency of
these toxicities.
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Recommendations

• Baseline assessment for speech and swallow-
ing function (eg, a barium esophagram) may
be useful for longitudinal comparison. Base-
line assessment of vocal cord fixation should
be performed. It is recommended that imaging
(CT or MRI) is performed prior to endoscopy
when possible. When PET-CT is used for
imaging in lieu of head and neck CT or MRI,
the CT component should be performed with
contrast and read by both a CT radiologist
and a nuclear radiologist.

• Recommendations for on-treatment assess-
ments of efficacy were developed by the panel.
In the induction chemotherapy arm, if any,
response and restoration of vocal cord mobility
(if initially fixed) should be assessed after 2
cycles and documented for later correlation
with outcomes. Unless tumor progression
occurs after 2 cycles, further treatment deci-
sions should be made based on response
assessment after the last cycle of chemother-
apy. The recommended definition of partial
response is �50% decrease under baseline in
the sum of the products of perpendicular
diameters of all measurable lesions with no
progression of evaluable disease and no new
lesions.

• Recommendations for initial assessment after
radiotherapy were developed by the panel.
The assessment should occur between 2 and 3
months after the last day of radiotherapy.
Posttreatment assessment by endoscopy and
comparative imaging is mandatory. Routine
biopsy is not recommended. When the decision
to perform salvage local surgery is made
because of the presence of persistent primary
tumor, total laryngectomy is preferred, but
partial laryngectomy can be considered
(according to local expertise). Management of
the neck should be performed according to
findings. Neck dissection is not recommended
for nodal complete response but is not prohib-
ited and is left to the participating center;
potential impact on late toxicity should be
assessed. If residual nodal disease without
evidence of a persistent primary tumor is
detected, a selective neck dissection is the pre-
ferred method, as is standard of care.

• Recommendations for follow-up assessments
related to function and long-term toxicities
include the following: a barium esophagram
both at 1 year and at 2 years. Use of a feeding

tube should be recorded. Episodes of pneumo-
nia should be recorded through 2 years post-
treatment (with the ultimate goal of reporting
the occurrence of 3 or more episodes within 2
years). The presence of esophageal stricture
requiring dilation or other surgical interven-
tion should be recorded. Vocal cord mobility
should be assessed at the end of treatment
and at 1 and 2 years. Assessment of voice
should be done with a simple, validated
instrument (eg, VHI-10 or V-RQOL) at 1
and 2 years. (Note that the assessment
timepoint of 2 years is arbitrary; choosing a
consistent timepoint for all long-term meas-
ures facilitates clinical trial conduct and
helps ensure assessments are conducted as
specified in the protocol.) Hearing should be
assessed at 6 months, and renal dysfunction
requiring intervention at 6 months should
be recorded.

Endpoints. What are the optimal endpoints to
use in larynx preservation trials? How are these
endpoints defined?

Discussion. The primary goals of head and
neck cancer treatment are cure and survival.28

An additional important objective for patients
with laryngeal or hypopharyngeal cancer is the
presence of a functional larynx. A composite
endpoint that measures each of these important
treatment goals would be the most clinically rel-
evant primary endpoint. Neither overall sur-
vival, local regional control, laryngectomy-free
survival nor larynx preservation alone as an
endpoint captures the overall true goal of treat-
ment, which is survival with controlled disease
and a functional larynx and esophagus. Events
for this composite endpoint would be: death,
local relapse, total laryngectomy, tracheotomy at
2 years or later, or feeding tube at 2 years or
later. By defining a time point for presence of a
tracheotomy or feeding tube, a temporary place-
ment of these devices (such as may occur during
radiation, particularly when combined with
chemotherapy) would not be calculated as fail-
ures. Although a composite endpoint would not
distinguish certain events separately, such as
death with or without a larynx, secondary end-
points would capture these statistics. A prelimi-
nary test of a comparable composite endpoint
comes from the EORTC studies2,12,15 and GOR-
TEC 2000-01, the latter of which captured the
number of patients alive and with a functional
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larynx at 3 years.14 The definition of failure was
death, laryngectomy, prolonged tracheotomy, or
permanent feeding tube. Data for this endpoint
from GORTEC 2000-01 appear to effectively dif-
ferentiate the arms (TPF arm, 53% vs PF arm,
37%). This study will also assist in the determi-
nation of sample size based on this new compos-
ite endpoint.

The endpoint of time to tracheotomy (TTT)
will provide a measure separate from loss of
voice and capture an event that is dreadful to
many patients. Additionally, TTT will assist in
measuring the occurrence of salvage partial lar-
yngectomies that may be performed at the sur-
geon’s discretion. Note that candidacy for a
partial laryngectomy is considered by the panel
to be a contraindication to enrollment in larynx
preservation trials (except in North America)
unless in the presence of N2-3 nodes, which of-
ten require adjuvant treatment with concurrent
chemoradiotherapy. However, following induc-
tion chemotherapy, a patient may be considered
suitable for this procedure, particularly because
initial determination of suitability was subjec-
tive. Importantly, if a patient undergoes a par-
tial laryngectomy as the salvage procedure, the
event must be counted as a failure for the pri-
mary endpoint. Likewise, feeding tube place-
ment is a major determinant of quality of life in
patients with head and neck cancer,29,30 and
actuarial length of time of feeding tube place-
ment could be a valuable endpoint.

Assessing the survival impact of salvage lar-
yngectomy is an important aspect of determin-
ing the true risk, if any, of utilizing larynx
preservation approaches. A secondary analysis
of patients in RTOG 91-11 who required salvage
laryngectomy demonstrated a decrement in sur-
vival compared to those who did not require a
laryngectomy (p ¼ .02).9 In an analysis of the
National Cancer Center Database, Hoffman
et al31 identified a trend toward diminished sur-
vival among patients treated for laryngeal can-
cer from the mid-1980s to mid-1990s. During
that interval, initial treatment trends involved
an increase in chemoradiation and a decrease
in surgery. Although other factors may explain
the worsening mortality demonstrated by
Hoffman et al, the issue remains unresolved,
and only diligent reporting of outcomes associ-
ated with salvage laryngectomy can improve
knowledge about this aspect of larynx preser-
vation strategies.

Recommendations

• The primary endpoint should combine assess-
ment of survival and function. The panel cre-
ated a new endpoint for this purpose: laryngo-
esophageal dysfunction-free survival. This
endpoint would be measured as the time from
randomization, and events will include: death,
local relapse, total or partial laryngectomy,
tracheotomy at 2 years or later, or feeding
tube at 2 years or later.

• Recommended secondary endpoints include
overall survival, progression-free survival,
locoregional control, time to tracheotomy, time
to laryngectomy, time to discontinuation of
feeding tube, and quality of life/patient
reported outcomes.

• Outcomes (including survival) and character-
istics of patients who fail organ preservation
and require a salvage laryngectomy should be
recorded and reported.

Tissue Banking and Biomarker Assessment. What
are the most promising translational research
opportunities that should be explored? What
clinical trial practices will foster translational
research?

Discussion. Translational research is a key pri-
ority in head and neck cancer. Ideally, future
studies should include a comprehensive evalua-
tion of the head and neck cancer molecular sig-
nature for correlation with treatment response,
toxicity, and survival. To facilitate this goal, cen-
tralized collection of tumor specimens should be
pursued. The panel agreed that uniform bio-
marker testing is not currently considered feasi-
ble, particularly in the European Union where
regulatory barriers exist for shipping tumor
samples across international borders for analy-
sis in designated laboratories.

However, pragmatic recommendations for
near-term studies can be made based on early
evidence with certain markers that have demon-
strated prognostic value and/or a potential role
for guiding treatment decisions. Overexpression
of EGFR is well documented in head and neck
cancer and has been shown to correlate with
survival, DFS, and local-regional relapse.32,33

Overexpression of the most common mutant
form of EGFR, EGFRvIII, was demonstrated in
42% of 33 head and neck squamous cell
(HNSCC) tumor samples. Transfection of EGFR-
vIII into HNSCC cells led to reduced response
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to cisplatin and cetuximab, suggesting an
important role for targeting this signaling path-
way.34 Data from 107 patients who received cis-
platin-based chemotherapy for locally advanced
HNSCC demonstrated increased benefit from
chemotherapy and a lower risk of cancer-related
death in patients whose tumors expressed lower
levels of ERCC1.35 In addition to EGFR (total,
p-EGFR, and EGFRvIII) and ERCC1, recom-
mended exploratory correlative biomarker stud-
ies include E-cadherin and b-catenin (markers
for epithelial-to-mesenchymal transition),36 epi-
regulin and amphiregulin (markers for response
to EGFR antagonists in colorectal carcinoma),37

and TP53 mutation.38

Of additional importance is the utility of con-
sistent sample collection across trials. Guide-
lines outlining which specimens should be
collected prior to treatment will foster the
advancement of translational research.

Recommendations

• Recommended proof-of-principle correlative bio-
marker studies for near-term trials include
EGFR (total, p-EGFR, and EGFRvIII) defined
by IHC, ERCC-1, E-cadherin and b-catenin, epi-
regulin and amphiregulin, and TP53 mutation.

• Recommended samples to collect pretreatment
include fresh frozen and formalin fixed tumor
specimens, plasma and serum, and saliva.

CONCLUSIONS

Review of completed phase III trials of larynx
preservation strategies elucidated a great num-
ber of methodological inconsistencies, making
result application confusing and difficult. These
observations highlighted the need to revise trial
designs in several key areas to advance this
field of study. By focusing on the 3 treatment
goals of greatest importance to patients—sur-
vival, disease control, and laryngeal-esophageal
function—clinical trials can more effectively
evaluate and quantify the therapeutic benefit of
novel treatment options for patients with
locally-advanced laryngeal and hypopharyngeal
cancer.
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APPENDIX: SWALLOWING AND VOICE
EVALUATIONS

Modified Barium Swallow. The modified barium
swallow (MBS) is considered to be the gold
standard for the assessment of swallowing
because of its ability to radiographically evalu-
ate the 4 phases of swallowing. A typical proto-
col for performing MBS is described here.
Studies are performed using standard radio-
graphic systems with videofluoroscopic capabil-
ities, and the image is stored on DVD. A video
counter imprints a time code (accurate to 0.001
seconds) on the DVD. Videofluoroscopic imaging
is completed in the lateral and A-P planes. The
fluoroscopic camera is focused on the patient’s
lips anteriorly, the posterior pharyngeal wall
posteriorly, the hard palate superiorly, and the
upper esophageal segment inferiorly. Fluoros-
copy continues for 3 seconds after each swallow
to allow for observation of penetration or aspira-
tion after the swallow and the patient’s reaction
to it. The order of bolus presentation includes:
two 5-mL Varibar thin liquid boluses, two 10-
mL Varibar thin liquid boluses, two 20-mL Vari-
bar thin liquid boluses, two cup sips of Varibar
thin liquid, two pureed/Varibar pudding boluses,
two solid boluses consisting of [1/4] of a short-
bread cookie or cracker coated with Varibar pud-
ding, and two trials of the most difficult
consistency in the A-P plane.
Three instruments can be used by the speech

pathologist when analyzing the MBS; none can
be performed in the absence of the MBS:

Penetration-Aspiration Scale. The penetration-
aspiration scale (PAS) is a clinician-rated 8-
point, interval scale used to describe penetration
and aspiration events.39 Scores are determined
by depth of bolus invasion into the airway and
the patient’s response. Scores are ordinal and a
higher score is assumed to be a more severe
sign of dysphagia. Intra- and interjudge reliabil-
ity has been established in patients with head
and neck cancer.

Oropharyngeal Swallow Efficiency. Oropharyng-
eal swallow efficiency (OPSE) is a global mea-
sure of swallow function defined as the ratio of
the percent swallowed into the esophagus di-
vided by oropharyngeal transit time. Thus, a
higher OPSE score indicates a safer and more
efficient oropharyngeal swallow. The numeric
score has been found to correlate with the

degree of oropharyngeal dysphagia in patients
with head and neck cancer.40 This instrument is
used during analysis of the MBS for 10 mL liq-
uid boluses, pudding boluses, and cracker.

National Institutes of Health Swallowing Safety

Scale. The National Institutes of Health Swal-
lowing Safety Scale (NIH-SSS) provides a
numeric score to quantify swallowing safety using
seven dysphagia symptoms: residue, penetration,
aspiration, response to aspiration, esophageal
entry, regurgitation, and multiple swallows. The
scale demonstrates high reliability (intra- and
interrater intraclass correlation coefficient >.95)
and validity in patients with dysphagia.41

Performance Status Scale for Patients with Head

and Neck Cancer (PSS-H&N). The PSS-H&N is a
clinician rated instrument consisting of 3 sub-
scales: normalcy of diet, public eating, and
understandability of speech.42 The understand-
ability of speech subscale is a relatively simple
5-point scale. The PSS-H&N is typically com-
pleted by a research nurse or speech-language
pathologist and can be administered via tele-
phone interview should a patient miss a sched-
uled appointment.

M. D. Anderson Dysphagia Inventory (MDADI). The
MDADI measures swallowing-related quality of
life (QOL) in patients with swallowing dysfunc-
tion. It evaluates the patient’s physical (P), emo-
tional (E), and functional (F) perceptions of
swallowing dysfunction.43 This instrument has
been validated at M. D. Anderson Cancer Cen-
ter in patients with head and neck cancer.

Voice Handicap Index (VHI-10). The VHI-10 is a
patient self-assessment instrument of vocal
function.25 It is an abbreviated assessment that
quantifies patients’ perception of their voice
handicap. It evaluates patient’s physical (P),
emotional (E), and functional (F) perceptions of
voice and has shown to be highly reliable for in-
ternal consistency and test–retest stability. The
VHI-10 utilizes a 10-item questionnaire in
which the patient circles the response that most
accurately reflects his or her own experience on
a linear scale (from ‘‘never’’ to ‘‘always’’).

Voice-Related Quality of Life (V-RQOL). This 10-
item patient self-assessment instrument was
developed to measure patients’ voice-related
quality of life (V-RQOL) in 2 domains: social-
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emotional and physical functioning.26 The
instrument is reliable and valid. Patients rate
each voice-related problem on a 5-point Likert-
like scale (from ‘‘not a problem’’ to ‘‘problem as
bad as it can be’’).

Consensus Auditory-Perceptual Evaluation of Voice

(CAPE-V). The CAPE-V quantifies perceptual
vocal attributes during sustained phonation,
sentence production, and spontaneous speech.
Overall severity, roughness, breathiness, strain,
pitch, and loudness are scored from 0 to 100
using a visual analog scale. Severity ratings
(mild, moderate, severe) are determined from
the attribute scores.44

M. D. Anderson Symptom Inventory-Head and Neck

(MDASI-HN). The M. D. Anderson Symptom In-
ventory-Head and Neck (MDASI-HN) is a sim-

ple, reliable, and validated instrument to
measure head and neck cancer symptom burden
and the impact symptoms have on major aspects
of a patient’s daily life.45 The instrument con-
sists of 13 items included in the core MDASI
with an additional nine head and neck cancer-
specific items: mouth sores, problem tasting
food, constipation, teeth/gum problems, skin
pain, voice/speech difficulties, choking/coughing,
chewing/swallowing problems, and mucus.

EORTC Quality of Life Questionnaire–Head and

Neck 35 (EORTC QLQ-H&N 35). The EORTC
QLQ-H&N 35 is a 35-item questionnaire that
includes assessment of swallowing (4 items) and
speech (3 items).46 However, this instrument
may not capture certain problems such as
speaking in a noisy environment.4
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