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Abstract: Squamous cell cancer of the head and neck is a debilitating 

disease. Combined modality treatments with surgery, chemotherapy, 

and radiation have been evaluated in multiple settings over the past 

30 years. While surgery and radiation remain the potentially curative 

modalities, the addition of chemotherapy can in some cases decrease 

the rate of distant metastasis. When concurrent chemoradiation is 

employed, overall survival is improved, although toxicity can be 

higher. Studies have also shown a role for concurrent treatment in 

an effort to avoid total laryngectomy and preserve organ function. 

Multidisciplinary evaluation should be a routine part of care in this 

patient population. Future areas of research include the epidermal 

growth factor inhibitors, which have shown promise in early studies.

The term “head and neck cancer” generally refers to a het-
erogeneous group of epithelial neoplasms arising in the 
upper aerodigestive tract, 90% of which are squamous cell 

in origin. Th e remaining 10%, not reviewed here, include thy-
roid cancer and salivary gland adenocarcinomas. Nasopharyngeal 
carcinoma also diff ers in etiology and prognosis and will not be 
reviewed. Head and neck cancer represents 3% of all human cancers 
and 2% of all cancer deaths in the United States, with an annual 
incidence of approximately 45,000 cases. It is more prevalent in 
men and patients of African descent.1 Traditional risk factors for 
this disease are alcohol and tobacco use,2 although more recently 
exposure to human papilloma virus has been implicated in disease 
pathogenesis.3 Multiple molecular and genetic mutations have been 
found in premalignant and malignant tissues, thought to occur as a 
consequence of direct exposure to these risk factors in a “multihit” 
model of pathogenesis, which have been well described elsewhere.4

Clinical presentations vary, as tumors arising in diff erent anatomic 
locations can create unique symptomatology, depending on which 
structure they involve. Staging generally uses the TNM system for 
each site of origin.5

Treatment of advanced squamous cell cancer of the head and 
neck (SCCHN) most often involves some combination of radiation, 
surgery, and chemotherapy, with a potentially expanding role for 
targeted therapy. Radiation and surgery are generally felt to be the 
potentially curative modalities in this disease, although chemother-
apy and targeted therapy may improve outcomes when combined 
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with one or both of these approaches in advanced disease. 
In cases of early-stage malignancy (stage I or II), surgery 
or radiation is often employed as the initial treatment 
modality with curative intent, with cure rates approach-
ing 90%. In stark contrast, incurable diff use metastatic 
disease would generally warrant palliative chemotherapy 
alone. Patients with locoregionally advanced or recurrent 
disease without a surgical or radiation option share a simi-
larly poor prognosis, and although not curable, would also 
benefi t from palliative chemotherapy alone in most cases. 

Some patients fall between these extremes, present-
ing with potentially curable but locally advanced disease 
(stage III or IV), where consideration of combined 
modality treatment may be justifi ed. It is not infrequent 
in this patient population, however, for a patient to be 
deemed medically inoperable, owing mostly to comorbid-
ity related to tobacco and alcohol use. 

Rationale for Combined Modality Treatment

Cure rates are lower, ranging from 10% to 65%, in patients 
with stage III or IV disease who are treated with surgery 
and/or radiation in the same manner as patients with stage 
I or II cancers. Th is fi nding implies the inability of radia-
tion therapy and/or surgery to achieve the same degree of 
eff ective tumor killing and/or removal, and is probably 
multifactorial in etiology. 

Th e fi rst factors to consider are tumor-related, 
and may explain why radiation is unable to completely 
sterilize the surgical bed or control the disease in some 
of these patients. Tumors possess certain characteristics 
that make them diffi  cult to treat. For example, innate 
hyperpermeability of vascular structures within the tumor 
microenvironment precludes eff ective oxygen delivery to 
some areas within the tumor, and thus large amounts of 
hypoxic tissue can persist. Formation of oxygen-derived 
free radicals by radiation is more diffi  cult if not impossible 
to achieve in the relative absence of oxygen. Second, cancer 
cells are well known to repopulate tumor mass, sometimes 
at an accelerated rate, making long-lasting eff ects of radia-
tion less signifi cant. Th ird, some tumors are inherently 
radioresistant, as a result of cell-cycle stage. Finally, tumor 
size at this stage disease is usually signifi cant, and overall 
burden may be simply too much to overcome with ran-
dom radiation-related killing. Th e effi  cacy of radiation is 
therefore limited in these later-stage patients.

Th e second major factor is an unfortunate real-
ity in this patient population: only a small percentage 
of patients can actually have eff ective curative surgery 
without signifi cant loss of vital organ function or serious 
cosmetic morbidity. Because of the sensitive locations of 
these tumors, often in close proximity to vital structures, 
surgery for cure is technically demanding, and should 

ideally be performed by an experienced head and neck 
surgeon. Th e surgeon must paradoxically minimize resec-
tion to preserve function and cosmesis while still resect-
ing enough tissue to provide negative margins and thus 
optimize the chance for cure. Multidisciplinary evalu-
ation should also be performed, as speech and swallow 
therapists, physical therapists, audiologists, plastic and 
reconstructive surgeons, psychologists and psychiatrists, 
nutritionists, substance abuse counselors, and pulmonolo-
gists may all contribute to care for these patients at some 
point. However, despite these eff orts, and for a variety 
of social, practical, and medical reasons, few patients at 
this stage of disease can undergo curative surgery without 
enduring signifi cant procedure-related morbidity. 

Th e theoretical rationale for considering adding 
chemotherapy to locoregional treatment in some fashion, 
assuming the above factors, is 2-fold and logical. First, 
chemotherapy-induced radiosensitization of cancer cells 
within a given radiation fi eld will theoretically enhance 
local control. Second, decreasing the rates of distant 
micrometastases, which are not directly treated by local 
radiation and/or surgery, can theoretically improve dis-
tant control. Th e rationale is that the combination of 
improved local and distant control will in turn decrease 
the chance of recurrence, and improve the chances of cure 
and survival. A third theoretical reason to use induction 
chemotherapy is as a predictor of the radiosensitivity of 
the malignant cells when radiation therapy is being con-
sidered to preserve organ function instead of surgery.

Th e extensive literature investigating the realities 
of combined modality therapy is complicated. Power of 
studies is often limited by the heterogeneity of tumor pri-
mary sites, which all have diff erent behaviors. Compliance 
and accrual are sometimes poor, and often times there are 
multiple variables adjusted in each study, making data 
diffi  cult to reliably interpret. Initial studies in the 1970s 
and 1980s focused on the sequential administration of 
chemotherapy and radiation, in either the adjuvant or 
neoadjuvant setting (or both), in patients with locally 
advanced yet resectable disease, in an eff ort to improve 
survival in this stage of disease. 

While these trials did not show improvement in 
overall survival, it was noted that patients who responded 
to chemotherapy also had better responses to radiation 
therapy, and rates of long-term survival and local control 
were respectable. From these observations, studies devel-
oped that focused on organ (ie, larynx) preservation as a 
primary goal, which is justifi able as most patients consider 
a total laryngectomy to be perhaps the most feared pro-
cedure available.6 Only 26–40% of patients are able to 
acquire esophageal speech,7 and although approximately 
60–80% are candidates for a tracheal-esophageal punc-
ture, daily maintenance of the prosthesis can be cumber-
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some.8 McNeil et al9 questioned a group of 35 fi refi ghters 
and executives, and found that they would be willing to 
sacrifi ce on average 14% of their life expectancy in order 
to avoid total laryngectomy. Although not at the expense 
of local control, preserving laryngeal function therefore 
stands out as an important goal. Examination of qual-
ity of life in patients with laryngeal cancer treated with 
total laryngectomy, near-total laryngectomy, or partial 
laryngectomy found that a permanent tracheostomy 
had a major infl uence, and not solely the loss of lung-
powered speech.10 In the 1980s, several groups evaluated 
sequential chemotherapy and radiation therapy (with 
surgery reserved for the salvage setting) as a method of 
preserving organ function. Th e use of neoadjuvant chemo-
therapy was partially a predictor for tumor sensitivity to 
radiation therapy. 

Later studies evaluated the combination of concur-
rent chemotherapy and radiation therapy, with the spe-
cifi c goal of further improving rates of organ preservation 
and perhaps survival. Th is approach has also been evalu-
ated in patients with unresectable or marginally resect-
able disease. Each of the 3 above groups is reviewed in 
detail below. 

Sequential Chemotherapy and Locoregional 
Treatment

Phase II study data are available for multiple active 
chemotherapeutic agents in SCCHN, either alone or in 
combination (Table 1). Response rates tend to be higher, 
sometimes even doubled, in chemotherapy-naive patients 
compared to those with recurrent disease. Th e consistently 
high response rates of platinum-based therapy, particularly 
when used in combination with 5-fl uorouracil (5-FU), 
led investigators to include this regimen most often in 
subsequent studies in the curative setting. 

Despite some encouraging response rates, chemo-
therapy alone has not yet been shown capable of curing 
SCCHN. (Th ere are, however, some very interesting early 
studies from the M. D. Anderson Cancer Center that 
may prove otherwise in the future.11) Combination of this 
treatment modality (neoadjuvant, adjuvant, or both) with 
either radiation, surgery, or both, has been evaluated in 
early studies. Studies in the 1970s and 1980s established 
the standard of care for resectable head and neck cancers 
to be surgical resection followed by adjuvant radiation. 
As a result, this was usually the control group in random-
ized studies comparing addition of chemotherapy to this 
regimen. Table 2 summarizes these studies, with selected 
reviews following.

In a 1987 landmark study from the Head and Neck 
Contracts Program, 462 patients with resectable yet locally 
advanced disease of 6 diff erent primary sites were random-

ized preoperatively to 1 of 3 arms, namely a control arm of 
standard surgical resection followed by adjuvant radiation 
alone, a second arm of induction therapy with a single 
preoperative cycle of cisplatin and bleomycin (followed by 
surgery and radiation), or a third arm with the same pre-
operative cisplatin and bleomycin, surgery and radiation, 
plus a maintenance regimen of monthly cisplatin for 6 
cycles (which only 9% of patients were able to complete). 
No signifi cant diff erence in disease-free or overall survival 
was detected between the 3 arms, although, interestingly, 
the time to distant failure was longer, and the chance of 
distant failure lower, in the maintenance arm.12 Addition-
ally, patients with N2 disease appeared to derive the most 
clinical benefi t per subsequent subset analysis.13 One 
limitation in this study is the relative paucity of induc-
tion chemotherapy administered, with 1 cycle clearly 
inadequate by today’s standards. 

Th e Intergroup Adjuvant Study 0034 by Laramore 
and colleagues14 randomized patients with optimally 
resected locally advanced SCCHN of various primary sites 
to receive either standard adjuvant radiation or 3 cycles of 
adjuvant cisplatin and 5-FU followed by standard radia-
tion. A signifi cantly decreased rate of distant metastases 
was observed in the chemotherapy group, but no eff ect 
on rate of local recurrence or 4-year survival was detected 
(44% vs 46%). It is worth noting that despite its sequence 
before radiation, only 62% of patients randomized to the 
chemotherapy arm successfully received it with minor or 
no protocol violation.

A 1994 multicenter phase III Italian study by Paccag-
nella and associates15 randomized 237 patients with stage 
III-IV SCCHN of 4 primary sites to either a control arm 
of standard treatment (surgery and/or radiation therapy 
and neck dissection) or an experimental arm using 4 
cycles of neoadjuvant cisplatin and 5-FU followed by 

Drug Patients, N
Response Rate, % 

(range)

Methotrexate 988 31 (10–45)

Bleomycin 347 21 (6–45)

Cisplatin 288 28 (14–41)

5-Fluorouracil 118 15 (0–33)

Paclitaxel 65 38 (30–40)

Docetaxel 58 38 (30–40)

Carboplatin 169 22 (10–30)

Ifosfamide 99 26

Table 1. Chemotherapy Agents Evaluated in Recurrent or 
Metastatic Squamous Cell Carcinoma of the Head and Neck
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the same standard treatment. No signifi cant diff erence 
in overall or disease-free survival was found between the 
groups. Subsequent subset analysis did fi nd a statistically 
signifi cant diff erence in 3-year survival in patients with 
unresectable disease (10% vs 24%). Incidence of distant 
metastases in this subset of patients was also signifi cantly 
lower with chemotherapy (32% vs 9%).19

A landmark meta-analysis by Pignon et al22 of 
over 10,000 patients in 63 randomized trials evaluated 
whether or not the addition of chemotherapy to local 
surgical and radiation treatment would add any clinical 
benefi t. Combined analysis of all trials found a small but 
real absolute survival advantage of 4% at 2 and 5 years 
posttreatment favoring chemotherapy. Th ere was no 
signifi cant improvement in overall survival with the use 
of adjuvant chemotherapy, and a nonsignifi cant trend 
in improved survival was elucidated for neoadjuvant 
chemotherapy. Subset analysis of neoadjuvant cisplatin 
and 5-FU, however, showed a signifi cant but modest 
survival benefi t.

Concurrent chemoradiation has been evaluated in 
the adjuvant setting for high-risk patients. Table 3 sum-

marizes these studies. Hazard ratios are included. Th e 
European Organization for Research and Treatment of 
Cancer (EORTC) study23Cancer (EORTC) study23Cancer (EORTC) study  and Radiation Th erapy Oncol-
ogy Group (RTOG) study24ogy Group (RTOG) study24ogy Group (RTOG) study  were the 2 largest studies and 
showed confl icting results in overall survival. Although 
the RTOG study did not show an overall survival benefi t, 
there was a benefi t in both local-regional control and dis-
ease-free survival. Th ere were some important diff erences 
in the inclusion criteria of all 3 studies. All of this must 
be taken into account when discussing the benefi ts and 
risks of adding chemotherapy to postoperative radiation 
therapy in selected high-risk patients.

Currently, the literature does not support sequential 
chemotherapy and locoregional treatment as the standard 
of care, although there may be select populations of patients 
who would benefi t from such an approach, as suggested 
by the neoadjuvant data outlined herein. Th ere is cur-
rently a multicenter phase III randomized study (principal 
investigators: Ezra Cohen and Everett Vokes) examining 
the benefi t of the addition of neoadjuvant therapy to con-
current chemotherapy and radiation therapy in patients 
with N2 or N3 locally advanced head and neck cancer. 

Author Patients, N Chemotherapy Regimen Control
Survival Benefi t

(P≤.05)P≤.05)P

Head and Neck 
Contracts Program12 462 Cisplatin/bleomycin

(neoadjuvant ± adjuvant)

Surgery followed by 
adjuvant RT
(3-arm study)

None

Ervin et al16 114

Cisplatin/bleomycin/
methotrexate/leucovorin
(neoadjuvant, then either 

adjuvant or observation for 
responders)

Surgery + RT

3-year failure-free survival 
superior in responders with 

adjuvant therapy 
(88% vs 57%, P=.03)P=.03)P

Domenge et al17 287
Cisplatin/bleomycin/

methotrexate
(adjuvant)

Surgery + RT None

Richard et al18 222 Bleomycin/vincristine
(neoadjuvant) Surgery ± RT None

Intergroup 003414 448 Cisplatin/5-FU 
(adjuvant, pre-RT) Surgery + RT None

Depondt et al19 324 Carboplatin/5-FU
(neoadjuvant)

Surgery ± RT or 
RT alone None

Paccagnella et al15 237 Cisplatin/5-FU
(neoadjuvant)

Surgery and RT, or RT 
if not resectable None

Dalley et al20 280 Cisplatin/5-FU
(neoadjuvant) Surgery/RT None

Horiuchi et al21 424 Oral tegafur/uracil
(adjuvant) Surgery alone None

5-FU = 5-fluorouracil; RT = radiation therapy.

Table 2. Phase III Randomized Trials Evaluating the Addition of Sequential Chemotherapy to Surgery ± Radiotherapy
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Some physicians believe that neoadjuvant chemotherapy 
will have the greatest advantage in patients with signifi -
cant nodal involvement. Th ere is also a phase III study 
being sponsored by the Dana-Farber Cancer Institute 
investigating this same question in stage III and IV, M0 
SCCHN. Further studies may be warranted to investigate 
its impact in larger numbers of patients and using more 
modern regimens.

Chemotherapy and Radiation for Organ 
Preservation

Laryngeal cancers are technically curable by surgery, albeit 
with high levels of postoperative morbidity. A number 
of studies evaluating cure rates and locoregional control 
with combined modality treatment in lieu of surgical 
intervention as upfront treatment. Th e control group 
typically consisted of the standard upfront surgery plus 
adjuvant radiation; some of these studies are listed above 
in Table 4. 

Th e Veterans Aff airs Laryngeal Cancer Study Group 
(VALCSG) conducted a seminal study,26 randomizing 
patients with locally advanced yet resectable laryngeal 
carcinoma to either standard laryngectomy with adjuvant 

standard radiation, or to 3 cycles of cisplatin and 5-FU, 
followed by radiation for partial or complete responders 
to chemotherapy (total dose, 65–75 Gy). In the experi-
mental arm, total laryngectomy was reserved for patients 
with tumors that did not have a major response to induc-
tion chemotherapy or as salvage treatment for residual 
or relapsed disease after radiation therapy. Of note, there 
was no radiation-alone control arm. Roughly 66% of 
long-term survivors in the intervention arm successfully 
avoided total laryngectomy, and quality of life assessments 
favored the chemoradiation arm, with less chance of pain 
and depression.30 Furthermore, overall survival rates in 
both arms were equivalent, with an 8-year median follow-
up, even in patients with resistant disease who required 
salvage surgery, suggesting that the delay in receiving 
surgery did not adversely aff ect survival.27

In the EORTC study, patients with squamous cell 
cancer of the hypopharynx were randomized to either 
total laryngectomy with partial pharyngectomy and neck 
dissection followed by adjuvant radiation, or to 3 cycles 
of cisplatin and infusional 5-FU, followed by radiation, 
with surgery reserved for the salvage setting. If a complete 
response of the primary tumor site did not occur after 
3 cycles of induction chemotherapy, the cancer was treated 

Author Pts, N Comparison
Local-Regional 

Control 

Progression-free 
Survival

HR (95% CI)
Overall Survival

HR (95% CI)

Bachaud
et al25 83 RT vs RT + weekly 

cisplatin No (P=.08)P=.08)P HR NR
P<.02P<.02P

HR NR
P<.01P<.01P

Bernier et al23

(EORTC) 167 RT vs RT + cisplatin 
× 3 every 3 wk Yes (P=.007)P=.007)P 0.75 (0.56–0.99)

P=.04P=.04P
0.70 (0.52–0.95)

P=.02P=.02P

Cooper et al24

(RTOG) 459 RT vs RT + cisplatin 
× 3 every 3 wk Yes (P=.01)P=.01)P 0.78 (0.61–0.99)

P=.04P=.04P
0.84 (0.65–1.09)

P=.19P=.19P

CI = confidence interval; EORTC = European Organization for Research and Treatment of Cancer; HR = hazard ratio; NR = not reported; RT = radiation therapy; 
RTOG = Radiation Therapy Oncology Group.

Table 3. Trials Evaluating Concurrent Chemoradiation Therapy for High-Risk Patients in the Adjuvant Setting

Group Patients, N Chemotherapy Regimen
Rate of Organ 
Preservation Survival Advantage

VALCSG26,27 332 Cisplatin/5-FU 66% Comparable to 
surgery + RT

EORTC28 202 Cisplatin/5-FU 42% at 3 years 
(functional larynx)

Comparable to 
surgery + RT

GETTEC29 68 Cisplatin/5-FU 20% at 3 years Inferior to 
surgery + RT

EORTC = European Organization for Research and Treatment of Cancer; 5-FU = 5-fluorouracil; GETTEC = Groupe d’Etudes des Tumeurs de la Tete et du Cou; 
RT = radiation therapy; VALCSG = Veterans Affairs Laryngeal Cancer Study Group.

Table 4. Selected Organ Preservation Studies
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with surgery. Th ere were no signifi cant diff erences in 5-
year disease-free or overall survival between the 2 arms, 
after median follow-up of just over 4 years. Roughly 42% 
of patients at 3 years, and 35% at 5 years had achieved 
laryngeal preservation without need for laryngectomy, 
feeding gastrostomy, or tracheotomy. Delaying surgery 
while attempting organ preservation did not adversely 
impact survival.28

Th e Groupe d’Etudes des Tumeurs de la Tete et du 
Cou (GETTEC) study29Cou (GETTEC) study29Cou (GETTEC) study  randomized 68 patients (of a 
planned 300) with resectable, locally advanced laryngeal 
squamous cell cancer to either surgery and radiation or to 
cisplatin and infusional 5-FU followed by radiation for 
responders with at least 80% tumor regression (nonre-
sponders received salvage surgery). Rates of locoregional 
control, as well as 3-year disease-free and overall survival, 
were higher in the standard control arm; however, the 
study was fraught with limitations. Accrual was poor and 
the study was underpowered. Th e 2 arms were not well 
balanced with respect to stage, with more stage IV patients 
in the intervention arm. Th ere was little uniformity in 
radiographic staging. Roughly 17% of patients in the 
intervention arm had a major protocol violation. Surgical 
management of the neck was not extensively delineated. 
Data remain diffi  cult to interpret. 

A meta-analysis of these 3 studies did fi nd a nonsig-
nifi cant (P=.10) 6% survival advantage favoring surgery, P=.10) 6% survival advantage favoring surgery, P
followed by radiation.39

Preserving organ function appears to be a realistic 
goal, and the use of sequential chemotherapy and radia-
tion (with surgery reserved for the salvage setting) in an 
eff ort to avoid certain total laryngectomy seems reasonable 
in a selected group of patients. However, there are many 
questions as to whether sequential chemotherapy and 
radiation therapy is better than radiation therapy alone 
and whether concurrent chemotherapy could improve 
rates of organ preservation (eg, RTOG 91-11, see discus-
sion below).

Concurrent Chemotherapy and Radiation

Th e rationale for concurrent chemoradiation is to combine 
the local and systemic benefi ts of radiosensitizing chemo-
therapy, while decreasing rates of distant metastasis, with 
the effi  cacy of radiation in decreasing tumor bulk. Signifi -
cant overall survival advantages from using this approach 
have been reported in the literature. Although treatment 
duration is attenuated, short-term toxicity is also higher, 
necessitating careful weighing of the risk-benefi t ratio for 
individual cases.

One major limitation in interpreting these data is the 
myriad ways of administering treatment. Since dosing of 
each modality is attenuated when given concurrently with 
the other, optimal dosing and fractionation schedules have 
been consistently elusive variables. Perhaps more frustrat-
ing is that direct comparison between schedules is rare, 
and as such it is diffi  cult to defi ne the current standard. 
Table 5 summarizes studies comparing radiation alone to 
combined treatment. 

Th e GORTEC study (Groupe d’Oncologie 
Radiotherapie Tete et Cou) randomized patients with 
unresectable stage III-IV oropharyngeal squamous cell 
cancer to either defi nitive standard radiation therapy or 
radiation therapy concurrent with carboplatin and 5-FU 
(weeks 1, 3, and 7 of radiation). Locoregional control 
(42% vs 66%, P=.03) and 3-year disease-free survival P=.03) and 3-year disease-free survival P
(20% vs 42%, P=.04) favored the combined-modality P=.04) favored the combined-modality P
arm, as did 3-year overall survival (31% vs 51%, P=.02). P=.02). P
Hematologic toxicity, need for gastrostomy tube, and 
mucositis were signifi cantly higher in the chemoradiation 
group, however.31,32

Other schedules have been evaluated. Merlano et 
al40 randomized 157 patients with unresectable SCCHN 
to either standard radiation or an alternating (not con-
current) cisplatin/5-FU and radiation treatment. Th e 
chemotherapy arm found a higher rate of complete 
responses as well as overall survival (41% chemora-

Author Patients, N Radiation Schedule Chemotherapy Regimen Survival Benefi t (P≤.05)P≤.05)P

GORTEC31,32 226 Standard Carboplatin/5-FU Yes (P=.02)P=.02)P

Adelstein et al33,34 100 Standard Cisplatin/5-FU No (but relapse-free survival 
P=.03)P=.03)P

Wendt et al35 270 Hyperfractionated Cisplatin/5-FU Yes

Keane et al36 212 Standard Mitomycin/5-FU No

Brizel et al37 122 Hyperfractionated Cisplatin/5-FU No (P=.07)P=.07)P

Jaremic et al38 130 Hyperfractionated Cisplatin Yes 

5-FU = 5-fluorouracil; GORTEC = Groupe d’Oncologie Radiotherapie Tete et Cou.

Table 5. Randomized Studies of Concurrent Chemoradiation vs Radiation Alone
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diation vs 23% radiation alone), a benefi t lasting after 
extended follow-up.

One intriguing phase III study by Adelstein et al46

evaluating the optimal method to deliver concurrent 
chemoradiation randomized 295 patients with unresect-
able SCCHN to conventional radiation alone (Arm A), to 
concurrent radiation with cisplatin (Arm B), or to a split 
course of single daily fractionated radiation with concur-
rent cisplatin and 5-FU (Arm C). Concurrent cisplatin 
and standard fractionated radiation therapy (Arm B) 
off ered a statistically signifi cant improvement in 3-year 
survival compared to conventional radiation alone (37% 
vs 23%), although with a higher rate of serious toxicity.

Brizel et al37 randomized 122 patients (116 analyzed) 
with locally advanced disease (53% of whom were con-
sidered unresectable) to either hyperfractionated radiation 
(total dose, 7,500 cGy) or hyperfractionated radiation 
(total dose, 7,000 cGy) with concurrent daily 5-FU and 
cisplatin during weeks 1 and 6, followed by 2 additional 
cycles of chemotherapy alone (56% of patients actually 
completed this treatment). Although the duration of 
mucositis (4 vs 6 weeks) and rates of gastrostomy tube 
placement (29% vs 44%) were higher in the chemoradia-
tion group, many endpoints favored this arm. Th e rates of 
local control (44% vs 70%, P=.01), 3-year progression-free P=.01), 3-year progression-free P
survival (41% vs 61%, P=.08) and overall survival (34% vs P=.08) and overall survival (34% vs P
55%, P=.07) were all higher in the chemoradiation arm.P=.07) were all higher in the chemoradiation arm.P

Meta-analyses have generally confi rmed a survival 
advantage using concurrent therapy. Munro47 found a 
roughly 12% increase in overall survival with the use of 
concurrent single-agent chemotherapy and radiation, 
when compared to radiation alone. El-Sayed and Nelson48

found a 22% mortality reduction with combined therapy 
versus radiation alone.

Th ere are at least 4 studies directly comparing sequen-
tial and concurrent chemoradiation packages in patients 
with unresectable disease, and 1 notable study evaluating 
organ preservation (Table 6). 

Th e meta-analysis by Pignon et al22 also found a possible 
small survival advantage with concurrent chemoradiation 
compared to sequential administration, but this was not 
signifi cant. Overall, when compared to radiation treatment 
alone, a signifi cant absolute 8% overall survival advantage 
at 5 years was reported with concurrent therapy.

Perhaps the most intriguing organ-preservation study 
comparing sequential and concurrent chemoradiation is 
the RTOG 91-11 trial, which randomized patients with 
locally advanced, potentially resectable laryngeal squa-
mous cell cancer to radiation alone, to cisplatin on days 
1, 22, and 43 concurrent with radiation, or to sequential 
cisplatin and infusional 5-FU followed by radiation for 
responders (as in the VALCSG study). Salvage surgery 
was available for persistent residual or relapsed disease. 
Two-year laryngectomy-free survival was highest in the 
concurrent arm (88%), which also had the highest rates of 
locoregional control (78%) and 2-year disease-free survival 
(61%), and the lowest rate of distant metastases at 2 years 
(8%). It is worth noting that the sequential arm, although 
inferior to the concurrent arm in the above measures, had 
higher rates than the radiation-alone arm of 2-year laryn-
gectomy-free survival (75% vs 70%), locoregional control 
(61% vs 56%), and 2-year disease-free survival (52% vs 
44%). Rates of distant metastases were also lower (9% vs 
16%). It is also interesting that overall survival did not 
diff er signifi cantly between the 3 arms. Serious toxicity 
was higher in the combined treatment arms; however, no 
signifi cant diff erence in rates of treatment-related deaths 
was found.45

Author Patients, N Chemotherapy Regimen Survival Benefi t (P<.05) Method Favored

SECOG41 267 Bleomycin/methotrex-
ate/Vincristine ± 5-FU

None (P=.04 for P=.04 for P
disease-free survival) Concurrent

Adelstein et al42 54 Cisplatin/5-FU None (P=.03 for P=.03 for P
relapse-free survival) Concurrent

Merlano et al43 116 Bleomycin/methotrex-
ate/vinorelbine/leucovorin Yes Concurrent

Taylor et al44 214 Cisplatin/5-FU None (P=.01 for P=.01 for P
disease-free survival) Concurrent

RTOG 91-11 
(3-arm study)45 547

Sequential cisplatin/
5-FU then RT vs concur-

rent cisplatin/RT vs 
RT alone

“Laryngectomy-free survival” 
88% at 2 yrs (concurrent); 
75% at 2 yrs (sequential); 
70% at 2 yr (RT alone)

Concurrent

5-FU = 5-fluorouracil; RT = radiotherapy; RTOG = Radiation Therapy Oncology Group; SECOG = South-East Cooperative Oncology Group.

Table 6. Randomized Studies Comparing Sequential and Concurrent Chemoradiation Therapy
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Concurrent chemotherapy and radiation has consis-
tently displayed an overall survival advantage, is currently 
the standard of care in most cases of locally advanced, 
unresectable SCCHN, and appears to benefi t patients 
hoping for organ preservation in the resectable setting. 
Treatment planning is complex and toxicity is signifi cant. 
Multidisciplinary evaluation and follow-up should be a 
part of routine care in these patients. 

Targeted Therapy

Overexpression of the epidermal growth factor receptor 
(EGFR) is frequent in SCCHN, and is associated with 
more aggressive tumor behavior and poor outcomes.49

Agents have been recently developed that eff ectively 
block this receptor. Both intravenous antibody (cetux-
imab [Erbitux, ImClone/Bristol-Myers Squibb]) and oral 
small-molecule (gefi tinib [Iressa, AstraZeneca], erlotinib 
[Tarceva, Genentech/OSI]) formulations are clinically 
available. Convenience of oral therapy and potentially less 
systemic toxicity make this an attractive option assuming 
effi  cacy is preserved. Th e most common toxicities, acne-
iform rash and diarrhea, generally do not lead to discon-
tinuation of therapy in most patients evaluated thus far. 
Th ere are a few relevant trials to review in this regard.50-55

However, there were intriguing preclinical data sug-
gesting synergy between monoclonal antibodies to EGFR 
and radiation therapy.56 Th is observation led to a phase 
III multicenter trial by Bonner and colleagues,57 random-
izing 424 patients to receive either radiation alone or 
radiation with weekly cetuximab. Patients were stratifi ed 
by nodal status, performance status, T stage, and radia-
tion fractionation schedule. Investigators were allowed 
to choose their own radiation schedule (ie, once-daily vs 
twice-daily vs concomitant boost). Treatment arms were 
well balanced and follow-up extended for 2–3 years. Th e 
addition of cetuximab to radiation therapy resulted in a 
statistically signifi cant benefi t in overall survival versus 
radiation alone (62% vs 55% at 2 years and 57% vs 44% 
at 3 years; log-rank P=.02). Locoregional control (the P=.02). Locoregional control (the P
primary outcome) was also signifi cantly better at 3 years 
for the cetuximab arm (56% vs 48%, log-rank P=.02). P=.02). P
More mature survival data are not yet available. Incidence 
of serious mucositis was similar in the 2 groups; skin rash 
and infusion reactions were more common in the com-
bined therapy group.

An intriguing phase II study by Pfi ster et al58 evalu-
ated the combination of cisplatin, cetuximab, and con-
comitant boost radiation therapy in 21 patients with stage 
III/IV SCCHN. Th e study was stopped early because of 2 
deaths; however, 2-year overall survival was impressive at 
76%, warranting further study of this combination.

Summary

SCCHN is a cause of substantial morbidity and mortality, 
with tobacco and alcohol serving as the predominant risk 
factors. Combined modality treatment has been clearly 
shown to benefi t patients in selected settings, but the 
morbidity of this approach must be balanced with its 
benefi t. A coordinated team approach (including sur-
geons, medical oncologists, radiation oncologists, speech 
therapists, social workers, nutritionists, radiologists, etc) is 
essential in order to optimize the quality and safety of this 
approach. Future research directions include the feasibil-
ity and risk/benefi t ratio of delivering chemotherapy and 
radiation therapy in previously radiated sites, the addition 
of induction chemotherapy to combined chemoradiation, 
the addition of targeted agents with combined modality 
treatment, and many others. 
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(continued from page 352) is more common among 
people of Middle Eastern descent, though it can also occur 
among other ethnicities as well. Also, of the 2 genes that 
code for the 5-HT3 receptors, 5HTA and 5HTB, with 
5HTB it appears that individuals with a single nucleotide 
polymorphism for the type B receptor are at signifi cantly 
more risk for emesis. 

Th us, there may be genetic predispositions for the 
occurrence of emesis and/or the effi  cacy of antiemetic agents. 
Understanding these aspects better will help us achieve bet-
ter control of emesis in patients undergoing chemotherapy. 

It is important for us to maintain a focus in terms of the 
concept we are pursuing in our research. For antiemetics, 
we have to remember that we don’t want a good result to be 
substituted for a potentially excellent result. Right now, we 
have good control. However, we want to be able to achieve 
better control. We should not stop trying to improve anti-
emetic therapy.

H&O Could patients be profiled for these genetic 
predispositions?

RG I do not think we would ever conduct gene array 
profi les for the primary purpose of assessing emetic risk. 
However, these profi les will be done increasingly in order 
to evaluate cancer susceptibility and in tumors to evalu-
ate treatment options. If we were looking at a thousand 
or more genes, including an emesis-related gene would 
be useful. 

H&O Has the public’s perception of cancer-related 
emesis kept up with advances in antiemetic 
therapy?

RG Th ere are so many concerns for patients about to 
undergo treatment for cancer. However, the public and 

healthcare professionals should understand that nausea 
and vomiting might not be as big of a problem as many 
people perceive. Th e media has done a poor job of 
informing people about the true state of antiemetics. 
Most lay people associate emesis with chemotherapy 
and do not know about the improvements that have 
been made over the past 20 years. Medicinal marijuana 
is given attention by people hoping to stem the nausea 
and vomiting experienced by cancer patients, but this 
strategy is actually a weak approach compared to the 
other agents that are now available. It would be unfor-
tunate if someone were treated with an agent that is less 
eff ective than others that are already available. 
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