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Randomized Trial of Radiation Therapy Versus
Concomitant Chemotherapy and Radiation Therapy for
Advanced-Stage Oropharynx Carcinoma
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Background: We designed a randomized clinical trial to test
whether the addition of three cycles of chemotherapy during
standard radiation therapy would improve disease-free sur-
vival in patients with stages Ill and IV (i.e., advanced oro-
pharynx carcinoma). Methods: A total of 226 patients have
been entered in a phase Il multicenter, randomized trial
comparing radiotherapy alone (arm A) with radiotherapy
with concomitant chemotherapy (arm B). Radiotherapy was
identical in the two arms, delivering, with conventional frac-
tionation, 70 Gy in 35 fractions. In arm B, patients received
during the period of radiotherapy three cycles of a 4-day
regimen containing carboplatin (70 mg/nt per day) and
5-fluorouracil (600 mg/m? per day) by continuous infusion.
The two arms were equally balanced with regard to age, sex,
stage, performance status, histology, and primary tumor
site. Results: Radiotherapy compliance was similar in the
two arms with respect to total dose, treatment duration, and
treatment interruption. The rate of grades 3 and 4 mucositis
was statistically significantly higher in arm B (71%; 95%
confidence interval [CI] = 54%—-85%) than in arm A (39%;
95% CI = 29%-56%). Skin toxicity was not different be-
tween the two arms. Hematologic toxicity was higher in arm
B as measured by neutrophil count and hemoglobin level.
Three-year overall actuarial survival and disease-free sur-
vival rates were, respectively, 51% (95% CI = 39%-68%)
versus 31% (95% Cl = 18%—49%) and 42% (95% CI =
30%—-57%) versus 20% (95% CIl = 10%—33%) for patients
treated with combined modality versus radiation therapy
alone (P =.02 and .04, respectively). The locoregional control
rate was improved in arm B (66%; 95% CI = 51%—78%)
versus arm A (42%; 95% CI = 31%-56%). Conclusion: The
statistically significant improvement in overall survival that

was obtained supports the use of concomitant chemotherapy clermont-Ferrand, France; P. Oudinot, Centre Guillaume Le CoaqguelLe

as an adjunct to radiotherapy in the management of carci-
noma of the oropharynx. [J Natl Cancer Inst 1999;91:
2081-6]
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ministration of chemotherapy and radiotherapy is another prom§
ising approach for treating patients with locally advanced heads
and neck cancer. Phase | and Il studies have indicated that co@_;—
comitant radiotherapy and chemotherapy are feasible but arg
associated with acute toxicity enhancement, especially mucosiz
tis. By use of cisplatin or carboplatin alone, randomized studie@'J
of concomitant treatment have reported survival improvement
(4) or no benefii(s). With the use of 5-fluorouracil (5-FU) alone,
the study by Browman et a6) suggested a potential benefit of
the concomitant regimen.

Other studieq7,8) have used a multidrug regimen with an 3
alternating chemotherapy and radiotherapy regimen and re3

ported better results compared with radiation therapy aloneg
Compared with sequential chemotherapy and radiotherapy, corg

/wo2°dno-olw

comitant treatment appeared to be more efficaci®s Q
Recently, three meta-analys¢g0—12) have suggested that

the impact of chemotherapy on survival in head and neck canceg
is small but highly associated with the timing of chemotherapy.=
Concomitant administration of radiation therapy and chemo—§
therapy led to an absolute benefit on 5-year survival of abouts

10%. S
In 1994, within the French “Groupe d’Oncologie Radiatiie =
pie Tete et Cou” (GORTEC), we initiated a prospective random- ¢,

ized, multicenter phase Ill clinical trial to test the hypothesis that'g
conventional radiotherapy plus concomitant chemotherapy leads
to a better disease-free survival than conventional radiotherapy
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Radiation therapy is the conventional treatment for locally Other authors included the followingp. Maillard (Centre Paul Papin, Angers,

advanced, nonresectable oropharynx carcinoma. Howe

therapeutic results are poor with this treatment modality, a
chemotherapy has been used in an effort to improve therapeytig

V@’ﬁnce); A. Favre (Centre Hospitalier gtenal, Orlans, France); P. Desprez

r(ﬁ‘g’ntre Saint Yves, Vannes, France); J. M. Ardiet (Centre Hospitalier Univer-
sifaire, Lyon Sud, France); S. Chaib-Rassou (Centre Hospitalier, Metz, France);
- Alavena (Centre C. de Sienne, Nantes, France); A. Delpon (Centre J Bernard,

reSU|tS_- Induction chemotherapy may be useful in t_he selectigNvans, France); P. Gesta (Centre Hospitalier, Niort, France); J. J. Auregan
of patients who are likely to benefit from nonsurgical organeentre G de Varye, Saint Doulchard, France); P. E. Cailleux (Clinique Fleming,

preservation treatment schen{&@s2). There is, however, no evi-
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dence that neoadjuvant chemotherapy followed by radiotherapyeeNotes” following “References.”

is more efficacious than radiotherapy algi®. Concurrent ad-
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alone. Carbop|atin was used because of its reduced renal, dige@hemotherapy In the experimental arm, patients received three cycles of
tive, and neurologlc toxic effects compared with C|splat|n and ifgemotherapy given concurrently with radiation therapy during the 1st, 4th, and

hiah radi nsitizin ffect, t in at | t on ¢ weeks. Chemotherapy consisted of 5-FU and carboplatin. 5-FU was admin-
(1%) adiosens g efiect, as sugges ed atleast one s J téred as a 24-hour continuous infusion at a dose of 600 Agfiimody surface

area per day for 4 days. Carboplatin was given as a daily bolus dose of 76 mg/m
per day for 4 days. Patients received antiemetics (metoclopramide and dexa-

PATIENTS AND METHODS methasone). The chemotherapy cycle was started on days 1, 22, and 43.

Eligibility Criteria Follow-up: Quality Assurance

The patients were evaluated by a multidisciplinary team consisting of an
otolaryngologist and radiation and medical oncologists. All of the patients hadDuring treatment, the patients were examined at least weekly. Weight as well
medical histories taken and underwent physical examination, including en@s-mucosal and skin reactions were evaluated and scored according to the Eu-
scopic examination under anesthesia, esophagoscopy, chest x-ray film, and dowean Organization for Research and Treatment of Cancer scales for acute
puted tomography of the head and neck. The tumors were classified accordlngbleCtlve and functional mucosal reaction. U
the criteria of the International Union Against Cancer by use of thedition of Follow-up evaluation was performed 6 weeks after the end of treatment ané
the TNM (tumor—-node—metastasis) classification of malignant turfiets then every 4 months until death or the end of the study period. The first evalug

Patients were included in the study if all of the following were true: they haation included a clinical examination and a computed tomography scan. Eaci%
invasive squamous cell carcinoma of the oropharynx (stage Il or 1V, withodtmonth evaluation included a clinical examination. Chest radiography and uI—
evidence of distant metastases), they were less than 75 years old, and theytiag@nography of the liver were performed each year. Locoregional or d|stan§
a Karnofsky performance score of at least 60. Patients were excluded if they Fritires were considered as failures of treatment. Only the first failure in a patients:
lost more than 20% of their body weight, if they had previously undergonas reported; subsequent sites of involvement were not recorded. After disea#
treatment for this disease or any other cancer (except basal cell carcinoma of@géirrence, the patients could be treated by any method considered to be usefit
skin), or if they had synchronous primary lesions. Other criteria for inclusidrate side effects were observed and scored in all patients and were analyzed gl
included a neutrophil count greater than 1500 cellsfranplatelet count greater patients for whom locoregional control of the disease was obtained.
than 120 000 cells/mfnand a serum creatinine concentration of 1.4 mg/dL (120 A guality-assurance program was established. It was realized by a team oi
wmol/L) or less. The protocol was approved by the regional ethics committéedependent reviewers, consisting of at least one radiation therapist and on@
Written informed consent was obtained from all patients. The study designragliation physicist. Quality control procedures included a review of the cllnlcal-o
shown Fig. 1. chart (endoscopy and computed tomography scan) and all of the radlotherapg

Treatment

Radiotherapy. The radiotherapy regimen was the same in both treatment Table 1.Patient characteristics according to treatment group*

arms according to the recommendations of the International Commission "on

Radiation Units and Measuremeifi$). Radiation therapy was delivered by use BEB Rle%g
of cobalt-60 gamma rays, 4- or 6-mV photons. The oropharynx tumor and the (n= ) (n= )
upper cervical lymph nodes were treated with two parallel, laterally opposgfhie/female 101/12 99/10
fields. The median, the lower part of the neck, and the supraclavicular lym h

nodes were treated by use of a single anterior field with midline blocking. Th M' y

ean 54.4 55.7

inferior border of the lateral fields and the superior border of the anterior field Range 34-74 32_73
coincided on the skin. All fields were treated at each session in both treatment

Characteristic

arms. The total dose delivered to the primary tumor and the involved lympiade ll. No. (%) 35(31) 36(33)
nodes was 70 Gy (2 Gy per fraction, one fraction per day, and five fractions §gage IV, No. (%) 78 (69) 73 (67)
week) without any planned interruption. Lateral field doses were prescribedi@mofsky index, No. (%)
midplane. A supraclavicular field dose was prescribed at a 3-cm depth. If ther®o—-100 72 (64) 58 (53)
were no palpable lymph nodes, 44 Gy was delivered in the lower part of the necl80 25 (22) 36 (33)
and in the spinal lymph nodes, and 56 Gy was delivered in the cervical areag0 16 (14) 15 (14)
adjacent to an involved lymph node area. Electron beams were used to givgi&ologic classification, No. (%)
boost to the posterior cervical lymph nodes. The dose to the spinal cord was kep/ell differentiated 52 (46) 53 (48)
below 44 Gy. Computed tomography scan dosimetry was performed to evaluat®oderately differentiated 34 (31) 24 (22)
the maximal and minimal tumor doses. Poorly or undifferentiated 11 (10) 14 (13)
Unspecified 16 (13) 18 (17)
Primary tumor site, No. (%)
Tonsillar region 42 (37) 43 (39)
Oropharynx carcinoma Base of tongue 39 (34) 40 (37)
Soft palate-uvula 11 (10) 12 (11)
Stages lll and IV Posterior wall 7 (6) 8(7)
N =226 Nonclassified 4 5

Randomized :111 I
Randomized :115 andomize T classification, No. (%) (UICC)

Eligible : 113 Eligible : 109 T1 3(2 5(4)
Treated : 112 / ,T;,??gtte/:ie r a]po;} a(lza Zeejeived T2 13 (12) 9(9)
T3 58 (51) 52 (48)

Zz0z 1snbny /| uo Jesn soisnr Jo Juswiedeq "S'N Aq 6561962/1802/172/16/8191E/10ulf

days 1 to 4, 22 to 25, 43 to 46

T4 39 (35) 42 (39)
Radiotherapy Alone Radiotherapy+Chemotherapy o
. N classification, No. (%) (UICC)

2 GyHf, 5flw Same radiotherapy regimen + NO 27 (24) 29 (27)
Total tumor dose = 70 Gy 3 cycles of chemotherapy with N1 27 (24) 25 (23)
s N2a 15 (13) 18 (17)
carboplatin : 70 mg/m?d and N2b 22 (19) 12 (11)

5-fluorouracil : 600 mg/m?/d Cl on N2c 11 (10) 8(7)
N3 11 (10) 16 (15)

Fig. 1. Study design of the randomized trial.
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*Because of rounding, percents do not always total 100.=RWadiotherapy;
CT = chemotherapy; UICG= International Union Against Cancer.

Journal of the National Cancer Institute, Vol. 91, No. 24, December 15, 1999



chart entries (simulation and control films and dosimetry). This review wasf another primary cancer in the esophagus (two patients) and
performed for all of the patients included in the study. distant metastasis (two patients). Thus, a total of 222 patients
(113 assigned to radiotherapy alone and 109 assigned to com-
bined treatment) remained in the analysis. Two patients were

Patients were randomly assigned to a treatment group by a central office afighdomly assigned to the combined-treatment arm but treated
their eligibility was established. Randomization was balanced by institution awhh radiotherapy alone. Two patients died after random assign—

clinical stage. The two treatment groups were compared with respect to base .
characteristics by use of the Student’sest for continuous variables and '[heH[']8nts before any treatment (One in each arm)' All of these four

chi-squared test for categoric variables. Gaussian distribution of the populat‘?)_ﬂuents were analyzed according to the 'nte_nt'on'to'treat prin-
was verified by use of the David—Hartley—Pearson test. When necessary, Fish@k&'e- Th_e two treatment groups were similar, except for_ a
exact test was used. To detect an improvement in 3-year overall survival frélightly higher proportion of patients with N3 lymph nodes in

25% in the radiotherapy-alone group to 40% in the combined-treatment grotlhe combined-treatment group (Table 1),
with a one-sided type | error of .05 and a power of 80%, the intended number of

randomly assigned patients was 220. Actuarial survival and disease-free sunds@Mmpliance With Treatment

were calculated according to the Kaplan—Meier method and compared with the i i i
stratified logrank test. All reporteB values are two-sided and considered to be AMong the 113 patients assigned to radiotherapy alone, Ong
statistically significant for two-sidedP<.05. Data on patients were analyzedpatient died before any treatment; three patients received less
according to the intention-to-treat principle. Survival was calculated from tithan 8 Gy (two because of early death and one because of refusal
date of random assignment to the most recent follow-up contact or to the datey$freatment). Among the 109 patients assigned to the combineog
disease recurrence or death and included aII_ patients in thg study.‘ For surviﬁzéatment group, two were treated with radiotherapy alone (oné*'
every death (regardless of cause) was considered as a failure. Since all Oftfgﬁause of refusal of Chemotherapy by the patient and one b%’:

atients were considered free of tumor at the end of therapy on the basis 0 . .
b i &Gause of an error); one patient died before any treatment wag

clinical examination and CT scan, disease-free survival was used; every rectf 8 -
rence (whatever the type) and any death before recurrence was considered@¥&n. The mean total delivered dose of radiation was 69.2 an@
failure. All patients assigned to the treatment groups were included in all ana§9.6 Gy in the radiotherapy-alone arm and in the combineds
ses of survival. No interim analysis was planned. treatment arm, respectively. Compliance with radiation therap;é
is shown in Table 2, A. No differences were observed regarding;
the frequency of treatment breaks. However, when a treatmernt
break was decided because of toxicity, the mean duration of thé.
radiotherapy interruption was longer in the combined-treatmen§.

From July 1994 through September 1997, a total of 226 parm than in the radiotherapy-alone arm: 6.2 days (95% confi%
tients were enrolled. Four patients (two in each arm) were foudénce interval [Cl]= 3.0-9.0 days) versus 8.9 days (95%<€I
to be ineligible. The reasons for ineligibility were the presenek0-12.0 days)R = .05).

Randomization and Statistical Analysis

jumoq

REsuLTs

Patients

Table 2. Compliance with treatment

Table 2, A. Compliance with radiation therapy*

daq 'sS'N Aq 656+962/1802/¥2/ L6/

RT RT +CT
Radiation parameter (n = 113) (n = 109)
Mean overall treatment time, days (range) 49.8 (1-77) 51.6 (1-82)®
Treatment interruptions=3 days (%) 16 (14) 19 (17) o
Mean duration of treatment break, days (range) 6.2 (3-17) 8.9 (3-36)3

Radiotherapy stopped before completion, No. (%) 6 (5%) 6(55%) S
Mean value of maximal tumor dose, Gy (range) 71.5 (4-82) 72.7 (6-82)5
Mean value of minimal tumor dose, Gy (range) 66.8 (4-74) 67.7 (6—73);<_"
(%]
Q
Table 2, B. Compliance with chemotherapyt 2
3
Cycle No. °
=}
Chemotherapy 1 2 3 3
Chemotherapy dose g
5-FU, mg/nt, mean dose (range) 2350 (0-2520) 2120 (0-2480) 1605 (0-2400};
5-FU, % of planned dose 98 88 67 o
Carboplatin, mg/ry mean dose (range) 275 (0-290) 241 (0-280) 185 (0-280)
Carboplatin, % of planned dose 98 86 66 N
Chemotherapy administration
Full dose, no delay—No. of patients 104 80 51
Full dose with delay—No. of patients 0 8 5
Dose reduced—No. of patients 2 11 13
Dose reduced with delay—No. of patients 0 4 2
Not givent 3 6 38

*RT = radiotherapy; CT= chemotherapy; 5-FU= 5-fluorouracil.
tCompliance was evaluated for all of the patients treated in the radiochemotherapy arm, including patients for whom chemotherapy was natcadyosester
of chemotherapeutic agents are given in milligrams per square meter of patient surface area.
FNot given for 32 patients over 38 y of age because radiotherapy total dose was delivered.
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Seventy-one of the patients (65%) in the combined-treatment Table 3.Effects of treatment by treatment arm
group received the three cycles of chemotherapy concurrerilly

with radiation therapy. Ninety-seven percent (106 patients) and Table 3, A. Acute toxic effects of treatment*
94% (103 patients) of the patients, respectively, received one RT RT + CT
and two cycles. Thirty-eight patients (35%) did not receive thgic effect (n=113) (n=109) Pt

third cycle because of a delay in chemotherapy administration——
The third cycle was not offered to these patients for whofucositis y
N . . . Patchy mucositis 32 57 .005
radiation therapy was over. The relative dose intensity (RDI)cqnfiuent fibrinous mucositis 7 14
was 78% and 76% for carboplatin and 5-FU, respectively. Tg%n

RDI is the rgtio bgtween the protqc_ol dose intensity gnd tthrythema/pmrms/dry desquamation 47 44 02

mean dose intensity actually administered to the patients, iMMoist desquamation 12 23

which the dose intensity is expressed as the average doseNa@itional status

week (mg/nf per week) over the course of treatment. Compli- Weight loss >10% of body mass 6 14 .04

ance with chemotherapy is shown in Table 2, B. Need for feeding tube 15 36 02

Hematology

Acute Toxicity Neutrophil count <0.9 cells/mn 0 4 .04

Platelet count <50 cells/mim 1 6 .04
One patient died of treatment toxicity (febrile neutropenia Hemoglobin level <8 /100 mL 0 3 05

and sepsis). Table 3, A, shows the acute toxicity of treatmefhgxic death 0 1
Hematologic toxicity was more frequent in the combined®
treatment group, as expected with the use of chemotherdjpyle 3, B. Causes of death and patterns of failure according to treatment group*
agents. The incidence of grades 3 and 4 mucositis was higherin

the combined-treatment arm than in the radiotherapy-only aWregory " :RT113) (§T=+1((:)g)
(71% versus 39%; 95% C 54%-85% and 29%-56%, respec-—
tively). In consequence, the nutritional status of the patientsAfive at last contact, No. (%) 44 (39) 62 (57)
the combined-treatment group was poorer, with a higher prases: No- (%) 69 (61) 47(43)
. . 9 p P ! 9 Pr€3use of death, No. (%)
portion of patients who lost more than 10% of body mass andoropharyngeal cancer 56 (81) 32 (68)
who required temporary nasogastric or gastrostomy feedingreatment complication 0 1
tubes ntercurrent disease 9(13) 9 (19)
' Secondary tumor 1 2
Survival Unknown 3 3
urviva Patterns of failure, No. (%)
. Local tumor recurrence 58 (51) 36 (33)
After a median follow-up of 35 months (range, 12-56 Regional (nodal) recurrence 35 (31) 21 (19)
months), 116 patients had died (69 in the radiotherapy-onlyPistant metastases 12 (11) 12 (11)
group and 47 in the combined-treatment group). The mediam
survival was 15.4 months in the radiotherapy-only group and Table 3, C. Late toxic effects of treatment*
29.2 months in the combined-treatment group. Patients in the =T 8T+ CT
: +
combined-treatment group had a better rate of 3-year overwat!Lic effect (n = 113) (n = 109) Pt

survival: 51% (95% Cl= 39%-68%) versus 31% (95% G+
18%-49%) for the radiotherapy-alone group & .02). The GCrade 3 or 4 xerostomia 6 10 1

de@ 's'N Aq 656%962/1802Z/¥Z/ L 6/201e/10Ul/W0od dnoolwepeoe//:sdiy Woly peapeojumoq

. ) . Q

3-year disease-free survival rate was 42% (95%=CI3006— Sovere cervical fibrosis N 12 8 g
57%) for the combined-treatment group versus 20% (95%Cl Rradiation myelitis 0 0 g
10%—-33%) for the radiotherapy-alone grolp+£ .04). Locore- 9(:
gional control of the disease was 66% (95% €151%-78%)  *RT = radiotherapy; CT= chemotherapy. S
for the combined-treatment group versus 42% (95%:C31%_ TAIll P values are two-sided and considered to be statistically significant forg—?
56%) for the radiotherapy-alone group (= .03) (Fig. 2, A <05 (chi-squared test). =
and B). g
Patterns of Relapse Late Toxic Effects S
>

. . ) o 2
A tumor recurrence was observed in 65 patients who receivgpwIth a median follow-up of 35 months, the overall incidence §

. . o . . -(%
radiotherapy alone. The site of the primary tumor was the m ﬁte Srzverzlé?]t: a;[?rﬁlgayd (ﬂg/d;s tﬁea:c?mdkf))invggirzaﬁr;lrtl?ergalljdlo A’é
common location of recurrence (in 58 patients [89%]). Lymp Py 0 group. 73

nodes were involved in 35 patients (54%), and distant metastas Qod ’rttar(]:?ai(\)/kétsjert;/:t?lorc]:r?é%ngtrr?esrzverzggr\;:;gtlit:) rr(])stlﬁérr]apane;ts_v
were observed in 12 (18%). The percentage of recurrences totA1s Py Py, ap

more than 100 because some patients had recurrences at mulf ?gphed statistical significance. No bone necrosis and radiation
sites yélitis were observed (Table 3, C).

The tumor recurred in 40 patients after combined therapy,scyssion
with the most common location being the site of the primary
tumor (in 36 [90%)] of 40 patients). Lymph node relapse was We found a significant prolongation of overall and disease-
presentin 21 (52%) patients, and distant metastases were pregest survival among patients with stages Ill and IV squamous
in 12 (30%). The patients’ status, patterns of treatment failuregll carcinoma of the oropharynx who received concurrent che-
and cause of death are shown in Table 3, B. motherapy with conventional radiotherapy. This gain was due to
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8 12 16 20 24 28 32 36 40 44 48

0o 4 a higher 5-year survival rate when chemo-

Months after randomization therapy was added to radiation therapy as
Number of patients at risk (median follow up = 35 months) compared with radiation therapy alone. No
s o8 3 18 7o kT differences were observed between cisplatin
109 77 51 30 15 RT+CT

0 4

36 40 44 48
Months after randomization

8 12 16 20 24 28 32

among the patients who received radio-

A 100 . therapy together with chemotherapy rather
: - RT than radiotherapy alone (67% versus 52%,
it 80 - —  RT+CT respectively). The reasons for using carbo-
2 platin in our study were as follows: fewer
3 60 1 ‘ ‘ toxic effects on renal function; less nausea
% a0 . ‘ and vomiting; the ability to give the drug on
§ -~ P=0.02 an outpatient basis; and the existence of data,
© %l T suggesting that the regimen has a radiosen-

sitizing effect (13,21). The three-arm ran-
(1 J N —— , domized study by Jeremic et &) reported

and carboplatin in that study.
The patient population in our study is ho-

sdny wouy papeojumoq

B 100 mogeneous, with all of the patients diag-
I nosed as having oropharyngeal carcinomas.§-
=~ 80 Most of the earlier studies have enrolled pa- g
2 -RT tients with head and neck cancers, including &
§ 60 | — RT+CT some patients with nasopharynx or paranasalz-
§ [ | sinus tumors. The natural history, prognostic 2
S 40 . | factors, and radiotherapy technique as usedg
~es P —0.04 are very different from one tumor site to an- 3
§ 20 4 + """""" } ------------ other. Data regarding treatment toxicity and =
S 0 efficacy will be more accurate in homoge- &

neous groups of patients, and our further
studies will each be focused on one selected

6/3l01E/

Number of patients at risk (median follow up = 35 months) primary tumor site. . g

113 58 37 I s RT Alternating radiotherapy and chemo-

109 o 10 24 P RTACT therapy is sup_posed to _produ_ce a less acutex

mucosal reaction, but this regimen may pro- 3

long the overall treatment time, with a risk of 2

Fig. 2. Survival among patients with oropharyngeal cancer treated with radiotherapy alone (RT) or Yﬂ%or repopulation that may adversely affect S
©

radiotherapy with concomitant chemotherapy (RT + Overall survival as analyzed by the Kaplan—, - : -
Meier metﬁ())/d. Death from any cause was [i)rilc(luded (i?)t)he anaB¥sDBisease-free ;/urviva)I,aS amafljyzedthe t’afflcacy of radlot_herapy. The wial from &
by the Kaplan—Meier methodError bars give 95% confidence intervals at representative times aftéFaly s National Institute for Ca_ncer Re-
random assignment a treatment aBelow each graphis the total of patients at risk for the same timeS€arch(7,8) that compared radiotherapy
points. Two-sidedP values are considered to be statistically significant for .05 (logrank test). alone with an alternating regimen of chemo- 8
therapy and radiotherapy in unresectable car-£
cinoma of the head and neck reported im- g
a locoregional control rate improvement and was associated wittoved 5-year survival rates in the combined-treatment groupg
a statistically significant increase in acute toxicity, especialljowever, the poor results in the control arm (5—yeardisease—fre§
regarding severe mucositis. survival rate, 9%) could be explained by a high proportion of‘(f—;.
Radiotherapy and chemotherapy may be combined in severatients who experienced prolongation of their overall radio-®
ways in treating head and neck cancer. The two treatments niagrapy treatment time and who received a median total dose df
be given simultaneously or in alternation. Radiotherapy may baly 62 Gy. Further studies are necessary to test the validity o
delivered with a conventional fractionation or with an accelethis approach. 3
ated or hyperfractionated regimen. Conventionally fractionated On the basis of the apparent advantages of hyperfractionated
radiotherapy with concurrent chemotherapy has been testedint/or accelerated radiotherapy when it is used as a single m@—
several randomized trials. Early randomized trials used singliality (22,23),randomized trials have been initiated to compare;
agent chemotherapy with bleomydih6,17),methotrexatg¢18), modified daily fractionation with or without concurrent chemo- §
5-FU (6), mitomycin C(19), or low-dose cisplatir{5). Some of therapy(24—26).The largest study24), performed in Germany,
these trials showed statistically significant improvement in locabmpared hyperfractionated radiotherapy alone or with con-
control and/or survival. However, data from these studies resmitant chemotherapy with the use of cisplatin, 5-FU, and leu-
mained controversial, and combined treatment with a singievorin. Three-year survival was 24% versus 48%, respectively,
agent has not been used as standard therapy for nonresectabiavor of the combined-treatment group. Another study from
advanced disease. The cisplatin—5-FU regimen is one of the University of North Carolin§25) reported similar results by
most active cytotoxic drug combinations against head and nadgde of an accelerated split-course regimen of radiotherapy. In
carcinoma. It was evaluated with concomitant radiotherapy irtleese two studies, treatment breaks were included in the com-
randomized study from the Cleveland CIinj20). Three-year bined modality arms to reduce the acute toxicity. The study
disease-free survival was statistically significantly increasedported by Brizel et al(26) compared continuous-course, ac-

SN
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celerated, hyperfractionated radiotherapy versus split-course, Meta-analysis of chemotherapy in head and neck cancer (Mach-nc): lo-
hyperfractionated radiotherapy p|US concurrent Chemotherapy coregional treatment versus same treatment + chemotherapy [abstract].
with cisplatin and 5-FU. Survival was increased with the use gf P"0¢ ASCO; 1998. p. 1486.

. 13) Scalliet P, De Pooter C, Hellemans PW, De Bruijn EA, Van Oosterom AT.
0 0 A
chemotherapy and radiation therapy (55% versus 34%, respec Interactions entre le Carboplatine, le Cisplatine et les radiations ionisantes

tively). dans une lignee humaine de cellules de cancer ovarien. Cancer Radiother
Concurrent chemotherapy and radiotherapy appear to be 1999:3:30-8.

more efficacious than conventional radiotherapy alone. Howi4) International Union Against Cancer (UICC). TNM classification of malig-

ever, some important questions remain unanswered concerning nant tumours. 4th ed. In: Hermanek P, Sobin LH, editors. Heidelberg (Ger-

the optimal radiotherapy regimen to combine with chemo- Many): Springer-Verlag; 1987. _

therapy. Acute mucosal toxicity is clearly the most importaﬁ’(S) Dose specification for reporting external beam therapy with photons and

L . . . . electrons. ICRU report 29. Washington (DC): International Commission on
limiting factor, and the ability to reduce this toxic effect will 5. iation Units and Measurements: 1978.

play a significant role in determining the acceptance of this typgs) Fu kK, Phillips TL, Silverberg 13, Jacobs C, Goffinet DR, Chun C, et al. 5

of treatment. Combined radiotherapy and chemotherapy with bleomycin and methotrex—_é_,
ate for advanced inoperable head and neck cancer. Update of a Northerg
REFERENCES Callifornia Oncology Group randomized trial. J Clin Oncol 1987;5:1410-8. &

) (17) Eschwege F, Sancho-Garnier H, Gerard JP, Madelain M, DeSaulty A,g:
(1) The Department of Veterans Affairs Laryngeal Cancer Study Group. In- ~ joriay A et al. Ten-year results of randomized trial comparing radiotherapy3
duction chemotherapy plus radiation compared with surgery plus radiation 504 concomitant bleomycin to radiotherapy alone in epidermoid carcino->
in patients with advanced laryngeal cancer. N Engl J Med 1991:324: 55 of the oropharynx: experience of the European Organization for Reg
1685-90. ) o ) ) search and Treatment of Cancer. NCI Monogr 1988;6:275-8. =
(2) Lefebvre JL, Chevalier D, Luboinski B, Kirkpatrick A, Collette L, Sah-(lg) Gupta NK, Pointon RC, Wilkinson PM. A randomized clinical trial to

moud T. Larynx preservation in pyriform sinus cancer: preliminary results * conirast radiotherapy with radiotherapy and methotrexate given synchro
of a European Organization for Research and Treatment of Cancer phase IlI nously in head and neck cancer. Clin Radiol 1987;38:575-81.

trial. EORTC Head and Neck Cancer Cooperative Group. J Natl Canc(q_g) Haffty BG, Son YH, Papac R, Sasaki CT, Weissberg JB, Fischer D, et al.

Inst 1996;88:890-9. _ Chemotherapy as an adjunct to radiation in the treatment of squamous cet
(3) Harari PM. Why has induction chemotherapy for advanced head and neck  4cinoma, of the head and neck: results of the Yale mitomycin randomized3
cancer become a United States community standard of practice? J Clin yia)s. 3 Clin Oncol 1997:15:268—76. 3
Oncol 1997;15:2050-5. S o - _ (20) Adelstein DJ, Saxton JP, Lavertu P, Tuason L, Wood BG, Wanamaker JR3,
(4) Jeremic B, Shibamoto Y, Stanisavljevic B, Milojevic L, Milicic B, Niko- et al. A phase Ill randomized trial comparing concurrent chemotherapy ancg
loic N. Radiation therapy alone or with concurrent low-dose daily either  aqiotherapy with radiotherapy alone in resectable stage Ill and IV squa-o
cisplatin or carboplatin in locally advanced unresectable squamous cell ,qus cell head and neck cancer: preliminary results. Head Neck 1997;19%
carcinoma of the head and neck: a prospective randomized trial. Radiother 5g7_75.

Oncol 1997;43:29-37. (21) Yang LX, Douple E, Wang HJ. Irradiation-enhanced binding of carboplatin
Haselow RE, Warshaw MG, Okin MM, Adams GL, Aughey JL, Cooper JS, iy pNA. Int J Radiat Biol 1995:68:609—14.

et al. Radiation alone versus radiation plus weekly low-aiselatinum in ?]22) Horiot JC, Le Fur R, N'Guyen T, Chenal C, Schraub S, Alfonsi S, et al.
unresectable cancer of the head and neck. In: Fee WE, Goepfert H, Johns yherfractionation versus conventional fractionation in oropharyngeal car-&
ME, Strong EW, Ward PH, editors. Head and neck cancer. 1st ed. Toronto  jnoma: final analysis of a randomized trial of the EORTC cooperative &
(Canada): Marcel Dekker; 1990. p. 279-81. _ group of radiotherapy. Radiother Oncol 1992;25:231-41.
(6) Browman GP, Cripps C, lan Hodson D, Eapen L, Sathya J, Levin MNa3) Horiot JC, Bontemps P, Begg AC, LeFur R, Van Den Bogaert W, Bolla M, &
Placebo-controlled randomized trial of infusional fluorouracil during stan- ~ o 4. Radiotherapie hyperfractionnee et acceleree dans les cancers de la tete
dard radiotherapy in locally advanced head and neck cancer. J Clin Oncol &t qy cou: resultats des essais de 'EORTC and impact sur la pratiqué”
1994;12:2648-53. ' _ clinique. Bull Cancer Radiother 1996;83:314-20. 5
Merlano M, Corvo R, Margarino G, Benasso M, Rosso R, Sertoli MR, ‘1?4) Wendt TG. The radiochemotherapy of advanced head-neck tumors. Whap
al. Combined chemotherapy and radiation therapy in advanced inoperable’ 5 certain? Strahlenther Onkol 1996:172:409-16. 5’
squamous cell carcinoma of the head and neck. The final report of 5 weissler MC, Melin S, Sailer SL, Qaqish BF, Rosenman JG, Pillsbury HC 3
randomized trial. Cancer 1991;67:915-21. 3rd. Simultaneous chemoradiation in the treatment of advanced head and
Merlano M, Vitale V, Rosso R, Benasso M, Corvo R, Cavallari M, etal.  nack cancer. Arch Otolaryngol Head Neck Surg 1992;118:806-10.
Treatment of advanced squamous cell carcinoma of the head and neck Brizel DM, Albers ME, Fisher SR, Scher RL, Richtsmeier WJ, Hars V, et
alternating chemotherapy and radiotherapy. N Engl J Med 1992327 * 5| nyperfractionated irradiation with or without concurrent chemotherapy &
1115-21. for locally advanced head and neck cancer. N Engl J Med 1998;338:5

0-o1wgpeoe//

=

G

~

2/L80¢/ve/L

69

7

~

(8

isnr 4

(9) Taylor SG, Murthy AK, Vannetzel JM, Colin P, Dray M, Caldarelli DD, et 1798-804. s
al. Randomized comparison of neoadjuvant cisplatin and fluorouracil in- S
fusion followed by radiation versus concomitant treatment in advancqOTES 3
head and neck cancer. J Clin Oncol 1994;12:385-95. >

(10) Munro AJ. An overview of randomised controlled trials of adjuvant che- Supported by grants from the French Ministry of Health: “Programme Hos-<Q

motherapy in head and neck cancer. Br J Cancer 1995;71:83-91. pitalier de Recherche Clinique.”

(11) El-Sayed S, Nelson N. Adjuvant and adjunctive chemotherapy in the man-We thank Marie-Hine Calais for her data management assistance.
agement of squamous cell carcinoma of the head and neck region. MetaPresented in part at the 34th Annual Meeting of the American Society of
analysis of prospective and randomized trials. J Clin Oncol 1996;1&linical Oncology, Los Angeles, CA, May 1998.

838-47. Manuscript received April 21, 1999; revised September 29, 1999; accepted

(12) Bourhis J, Pignon JP, Designe L, Luboinski M, Guerin S, Domenge Qctober 12, 1999.

c¢cog isn

2086 ARTICLES Journal of the National Cancer Institute, Vol. 91, No. 24, December 15, 1999



