Efficacy of Adjuvant Chemotherapy for Patients With Resectable
Head and Neck Cancer: A Subset Analysis of the Head and Neck
Contracts Program

By Charlotte Jacobs and Rebert Maokuch

To evaluate the efficacy of adjuvant chemotherapy for
patients with advanced heod and neck squamous
cancer, the Head and Mack Contracts Program con-
ducted n thras-arm study comparing standard sur-
gery and radiation, induction chemotherapy (cisplatin
and bleomyein) plus standard therapy, and inductian
chematherapy plus standord therapy follewed by
maintenance cisplatin for & months. As previously
reported, this trial of 462 potients demenstrated no
significant diffsrence in disense-fras survival or sur-
vival bur a significantly lower matastatic rate in the
maintenance arm. Te determine whether particular
subgroups may have benefited from adjuvant ther-
apy, we evaluared results based en primary site, and
tumer (T} and node (N} stags. Of the 192 patienks with
aral cavity eancer, those on the maintenance arm had
a significanthy impraved 3-year disease-fres survival
(679) compared with the standard orm (49%%) or
induction arm (44%) (overall P = .03). Far hypopharyn-
geal and laryngeal cancers there was no marked
averall benefit. For the 106 patients with T, plus T,

PPROXIMATELY 46,000 new cases of
squamous cancer of the head and neck
were diagnosed in 1988." The majority of thesc
patients presented with advanced disease, stage
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dissase, there was marginal improvemant in disaase-
trag survival for the maintenance group {729%6) com-
pared with the standard group (47%%) er induction
group (43%%) {overall P = .09). There was na advan-
tage for patients with T, und T, disease. Thera wos
superior disease-free survival for patients with M,
dissase on the maintenance arm (70%) compared
with the standard arm (42%) (P = .024). The same
wias true for disease-free survival in 109 patients with
M, disease: standard (5234}, industion {309}, mainte-
nance (84%%) (overall P = .001). Thara was na banefit
for M, dissase. A significant survival advantogs with
maintenance chemotherapy was only seen for M,
disease [overall P = .04]). Since head and neck cancer
patiants are a heterogeneeus group, there moy be
particular sites and stages for which adjyvant chema-
therapy would be advantageous, and subset analysis
can help indicate directions for new trials.

J Clin Oncol 8:838-847. = 1990 by American Society
of Clinical Oncology.

111 or TV, and despite optimal treatment with
surpery and for radiation, less than half will be
cured.? Tnan attempt Lo Improve oulcome, chemo-
therapy has been added Lo combined modality
programs— as induction trealment before stan-
dard therapy, concurrently with radiation ther-
apy, and as adjuvant therapy following definitive
primary treatment.””

The carliest nse of chemotherapy in the pri-
mary treatment program Was as a radiosensi-
tiver, predominantly in patients with unresect-
ahle disease. Despite encouraging pilot data,
most randomized trials have been negative. Only
single-agent bleomyein, Fucrouracil (3-FU), and
mitomyein have been demonstrated to improve

- cutcome compared with radiation alone.*®’ The

gain, however, has been modest, In recent years,
chemotherapy has been cvaluated in an induction
or prelreatment role before primary treatment
Overall response rates zpproximate 70%, with
20% complete responses. At least gight random-
ized trials have evaluated the use of induction
chemotherapy, some including adjuvant chemoe-
therapy as well.® None have demonstrated ben-
efit, and two studies have actually shown de-
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creased survival in patients who received induction
chemotherapy when compared with contrels®?
Adjuvant or maintenance chemotherapy follow-
ing standard treatment for head and neck cancer
has rarely been tested alone in randomized stud-
ies. It has been added to trials of induction
chemotherapy, so that the individual contribu-
tion of adjuvant chemotherapy is difficult 1o
HESESS.

In 1987, we reported the results of the Head
and MNeck Contracts Study in which induction
and maintenance chemotherapy were tested in
patients with advanced head and neck cancer.'®
We found no significant difference in survival
between the groups; the 3-vear estimated disease-
free survival for those rendered free of tumor at
surgery was 04% for patients randomized Lo the
maintenance arm, compared with 33% for the
standard arm, and 49% for the induction arm.
Time to distant metastasis as the first site of
relapse was significantly longer for those un the
maintenance arm, and the frequency of distant
metastases as the first site of relapse was signifi-
cantly lower for the maintenance arm. We con-
cluded rom this trial that one cvele of induction
chemotherapy had no impact on outcome, and
that maintenance chemotherapy, while seducing
distant metastases, did not improve survival sig-
nificantly.

One possible reason that efficacy of adjuvant
chemotherapy has not been demonstrated is the
heterogeneity of this discase with survival differ-
ences dependent on site and stage. There may be
particular subproups of patients who would ben-
efit from adjuvant chemotherapy, but when com-
bined in larpe trials, that improvement is ob-
scured. To investigate this possibility, we
evaluated outcome [or subsets of patients from
the Head and Meck Contracts Program based on
primary site, tumor (T) status, and node (N)
status. 'T'he goal of our effort was Lo generate new
hypotheses to be tested in future clinical trials,

METHODS

Between 1978 and 1982, the Matonzl Cancer lnstitute
supparted the Head and Neck Contracts Program, 2 multifn-
stivutional trial of induetion and adjuvant chematherapy in
fcad and neck cancer. Four hundred sixty-iwo patients with
stages IT (pyriform sinus), ITT, and IV {oral cavity, hypophar-
ynx, and larvax) resectable head and neck sqguamens cancers
were stralified by institution, primary site, and stape and
rundomized to (1) surgery and postoperztive redictherapy,
(2} induction chemotherapy with ane cycle of cispletin (100

B39

mg/m?) and bleamvein (15 mp/m® = 5 days), follawed by
standard therapy, or (3) induction chematherapy, standard
therapy, and maintenance chemotherapy with manthly is-
platin (80 mp/m®) for 6 months.

Forty-five pereent of patisnts rundomized o muinlepance
chemotherapy did nel receive the required (realmenl becouse
of striet toxicity puidelines, patient refusal, disease recur-
rence, or death. Patients were analyzed in the group to which
they were randomized even if they did not complete the entire
treatment program,’! with the exception of ome patient
randomived (o receive stunderd therapy bul who received
induction chemotherepy and was placed in the leticr group
for anulysis, Discasc-free survival was calculeted from the
time of surgery to first recurrence for paticnts with negative
margins &t surgery, This excluded 32 of the 443 aszessable
peticnts who were not rendercd discase-free at surpery.
Survival was determined for all 443 assessable patients from
study entry until death from any cause or date last seen, For
subsel unalysis, discase-free survival end survival were ana-
byzed by arm for each site, T stuge, and N stuge. The Cox
life-table regression model was used 1o determine the relative
impartanee of these varinbles simultansously on disease-[ree
survival.'" The Kaplon-Meier method was used to eslimate
diszare-free eurvival and survival.” All the curves were
compared with one another using the log-rank test.” All P
values in thiz report are of the two-gided type.

RESULTS

One hundred ninety-two patients with oral
cavity cancer enlered the trial. The three arms
were comparahble with regard 10 patient charac-
teristics (Table 1). Palienls were predominantly
men with a median age of 56 to 57 years and =
mean Karnofsky performance status of 88 to 89,
Slightly more patients had stage 1V disease on
the induction arm. There was an overall dilTer-
ence in disczse-{ree survival among the three
groups (overall P = 05), with the maintenance
arm superior to both the standard (P = .11) and
induction (£ = 013) arms (Fig 1). The 3-vear
disease-free survival rates were 67% for the
maintenance group, 49% for the standard group,
and 44% for the induction group. There was no
difference in survival. For the 148 patients with
laryngeal cancer, the patient characteristics
among the three arms were similar. For this
subgroup there was no significant difference in
disease-free survival (overall # = .39, Fig 2) or
survival between the three arms. The 71 patients
with hypopharyngeal cancer (predominantly py-
riform sinus) were evenly distributed with regard
to patient characteristics between the three arms,
although the maintenance arm had fewer pa-
tients with stage IV disease, and the induction
arm had more patients with stage 11 disease. The
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Table 1. Patient Characteristics by Subgroups
= ) !.l'm i B
Characterisfics Oral Covity L‘.‘.-rg-||gn| Hypopharymgeal
AP 5 | M s I M 5 | M
Mea. patients o% &2 51 50 50 48 24 24 23
Median age [yrs) 5& 55 L) 1] 57 57 58 54 Lx
Male pex (3] " B2 ge &R B2 BS B3 g8 71
Mean parformance shofus B& 3B BY &R B& B& BB B8 B4
Seage (%)
1] — — — — — —_ 12 17 13
n 43 n 44 S6 a0 50 17 12 26
I ar &5 L1

EE 50 50 71 n &1

3-year disease-free survival was 46% for the
standard arm, 25% for the induction arm, and
70%: for the maintenance arm (overall F = .11,
Fig 3). The maintenance arm was superior to the
induction arm (P = .027), but much less so
when compared with the standard arm (P = .15).
There was no difference in survival.

Ouleome in sguamous cancers of the head and
neck is related to stage as defined by the Ameri-
can Joint Committee on Cancer.’® One hundred
six palients had less extensive local disease (T,
plus T;), and the three arms were comparable

Abbraviations: 5, standard. |, Industion chemetherapy; M, maintenance chemotherapy,

with regard to age, sex, and performance status.
Dhsease-lree survival was 47% for the standard
proup, 43% for the induction group, and 72% for
the maintenance group. This was of marginal
significance (overall P = .09, Fig 4). The mainte-
nance arm was superior to either the induction
(P = .045) or standard (P = .064) arm. There
was no zignificant impact on survival. For the 303
patients with more bulky or extensive disease (1,
and T,), the three arms had similar patient
characteristics. Delivery of maintenance chemo-
therapy had no advantage over standard therapy
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with regard to disease-free survival (overall
P = _.68) or survival.

Subset analvsis was also performed by arm for
patients with nodal involvement. Within each
subgroup, the arms were evenly balanced for sex,
age, and performance status, OF the 97 patients
with W, disease, there was an overall statistically
significant difference in disease-free survival
among the three arms (overall P = .03, Fig 5),
with the maintenance arm atl 70% superior to the
standard arm at 42% (F = .024). Among the
109 parients with N, disease, the maintenance
arm had superior discasc-lree survival (overall
P .= 001, Fig 6). The maintenance arm {84%)
was superior to either the induction (30%)
(P < .001) or standard (52%) (P = .015) arm. If
patients had more extensive noda) involvement,
M;. chemotherapy had no influence on ontcome
{overall P = 77). Only in patients with N,
disease was there a significantly better survival
for the maintenance arm (overall P = .04, Fig 7).

The effects on disease-free survival of nodal
status and site of the primary were evaluated
simultaneously using the life-table regression
mode] of Cox.'* After accounting for treatment

SURVINAL IN MONTHS

and site in the model, the importance of nodal
status as & predictor of disease-free survival
remained (F < .001). Similarly the site of the
primary was an important predictor after
accounting for treatment and nodal status
(P = .008). Thus, both factors have an indepen-
dent and important impact on discase-free aur-
vival.

DISCUSSION

Adjuvant chemotherapy following primary
treatment has not been studied extensively in
head and neck cancer. However, ammal maodels
suppart this approach.’® In designing an adjuvant
program in head and neck cancer, one would
wanl Lo select a group of patients with a high
likelihood of having either residuz! microscopic
disease following primary treatment or micromet-
astatic disease. Thus, most adjuvant trials in-
clude patients with advanced, resectable disease,
Second, chemotherapy should be given early
following primary treatment, and it should be
intensive to avoid the development of drug resis-
tance. Third, only effective drugs should be used,
Mo trial to date has met these criteria, but there



842
1.0
TOTAL FRIL
-3 24 12 O
24 14 @
0.8 29 B &
i
ik l__.._._.._._..._..._.
2 i
=
= 0.6 —
>
(=4 -
=
i
2 0.5
(=]
E i —
S p.¢ |- l
m
[
E 1 |
n.3 |_ |
l T e —
0.2 -
Tl =
nLD ]__I_I_I_I._J Va SN I 1 I
D iz 24 3 &8 80 72
SURVIYAL 1IN HMINHTHS

are some suggestive benefits of adjuvant chemo-
therapy for head and neck cancer that cannot be
ignored.

Two nonrandomized trials of adjuvant chemo-
therapy for high-risk patients have demonstrated
improved outcome, Huang et al administered six
cycles of bleomycin, methotrexate, vinblastine,
and chloroethyl cvlohexy] nitrosourea {lomusting;
N to 20 patients with stages IIT and IV
squamous cancers wWhose primary treatment was
either radiotherapy or surgery and postoperative
radiotherapy.” Survival and disease-free sur-
vival lor this group were superior to that lor 24
comeurrently treated patients who declined che-
motherapy. Johnson et al treated 50 patients
with extracapsular spread of disease, as noted in
the resection specimen, with 18 courses of meth=
otrexate, 5FU, and leucovorin.'® At approxi-
mately 2 years, sight patients died of unrelated
causes, and 66% of the remaining palients were
discase-Tree. Tn their previous experience with
patients who had extracapsular spread, survival
was only 38%.

There are at least six randomized trials of
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adjuvant chemotherapy in patients with ad
vanced, resectable head and neck cancer (Tabl
2).1%%23 In most of these trials, induction chemo
therapy or chemotherapy concurrent with radia
tion was given as well. Rentschler et al random
ized 60 patients to surgery and postoperativi
radiotherapy versus mathotrexate in escalating
doses adminislered weekly for four doses befon
surgery and following surgery, and for cigh
doses after radiation therapy.” At a mediar
follow-up of 43 months, there was no significan
difference in disease-free survival or survival a
55%.

Taylor ct al reported on 95 patients random
ized to standard therapy consisting of surger
and for radiation or to induction chemotheraps
with methotrexate followed by standard therapy
followed by methotresate every 3 months for |
vear.*" The authors found poor compliance to the
adjuvant chemotherapy because of severe mucosi
tis, and after the first 35 patients had entered the
study, the repimen was shortened and intensifiec
1o cisplatin and doxorubicin for four cycles. A
guarter of the patients refused this chemother
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apy as well. At a median follow-up of four years,
there was no significant difference between the
chemotherapy and control groups.

Holoye et al randomized 83 patients with
advanced head and neck cancer to standard
therapy or to standard therapy plus two cycles of
chemotherapy (cyclophosphamide, methotrex-
ate, 5-FU, and bleomycin) before treatment 2%
Tf paticnis responded to induction chemaotherapy,
two cycles of adjuvant chemotherapy were given
after primary treatment. Pour compliance led to
sventual discontinuation of postoperative chema-
therapy. At 2 years, survival was 43% in the
control group and 31% in the chemotherapy
group.

Frvin ct al treated 144 patients with advanced
head and neck cancer with two cycles of induc-
tion chemotherapy (cisplatin, bleomycin, meth-
olrexate, and leucovorin [PBM]) followed by
surgery and/or radiation therapy.” Following
chemotherapy, surgery, and radiation, patients
rendered disease-free were randomized to receive
no further treatment or three cycles of adjuvant
chemotherapy with PEM, Although 144 patients

0.3
o p o= 405
D.2
Fig 4. Disease-free wuryival 3
Hime occording te treatment —_—
group far 104 patients with T,
and Ty tumers, Outcome is bet- '
. ter for the maintenance arm g r - N S N R
. 3 i gL
compared with the stan ard o = 4 e e & i = e 7= -
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entered the trial, only 46 entered the randomized
adjuvant study, and of those 26 randomized to
chemotherapy, only 10 received all three courses
of treatment. The estimated failure-free survival
al 3 years for the 26 patients on the adjuvant
chemotherapy arm was 88%, compared with 57%
for the 20 patients in the control group (P = .03).
An updated analysis reported a 2-year failure-
frec survival of 84% for the chemotherapy arm
and 619 [or the control arm (P = 14y

Szpirglas et al randomized 95 patients with
anterior tongue or floor of mouth cancer 1o
standard treatment, adjuvant immunotherapy,
or adjuvant chemotherapy for 2 years with meth-
atrexate and bleomyein®™ Although adjuvant
chemotherapy delayved time to recurrence, there
was no difference in recurrence-free survival or
survival hetween the three arms. Subset analysis
demonstrated a significant survival advantage
for the chemolherapy group in patients with
T,-T,, N, discase, while there was no advantape
fur patients with more advanced disease,

Why have we failed to prove benefit from
adjuvant chemotherapy for head and neck can-
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cer? Perhaps the concept does not work.
Squamous cancers of the head and neck have a
low growth fraction, and the majority of remain-
ing cells may not be sensitive m chemotherapy.
Tumors may possess biochemical resistance, par-
ticularly if patients have previously been exposed
to induction chemotherapy. Following primary
treatment, vascularity to the tumor bed may
be diminished, compromising chemotherapy
delivery.

Tt may be that adjuvant chemotherapy will be
beneficial, but the concept has not been tested
adequately. Optimal regimens have not been
used, Many trials, designed several years ago,
delivered single-agent chemotherapy and were
not particularly intensive. In almost every study,
lavesligators reported poor tolerance or compli-
ance to adjuvant chemotherapy, limiting the
number of cycles delivered. Another factor may
be the heterogeneity of this disease with survival
differences dependent on site and sta ge. There
may be particular subgroups who would benefi
from adjuvant chemotherapy, -but when com-
hined with other subgroups in_whom adjuvant
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chemaotherapy is not particularly beneficial,
advantage may not be obvious. Subset an:
from the Head and Neck Contracts study
gests this. Patients with oral cavity cancer:
have an improvement in disease-free sur
from maintenance chemotherapy, whereas
licnts with laryngeal primaries had no be;
Because of this heterogeneity, we may be tr
to deteet larger differences herween BTOUPS
are realistic to expect. When analyzing the |
based on stage of disease, we found that rela
free interval was improved by adjuvant che
therapy in patients with less cxtensive tumors
and T,), but not in those with more bulky dis:
(T; and T,). The same was true for exten
nodal disease. Those with less extensive n
disease had improved disease-free survival
adjuvant chemotherapy, whercas those with
nodal dissase did not. Perhaps we have sclec
the wrong group to test adjuvant chemothers
Qur findings would suggest that adjuvant 1
apy may be more effective in patients with
extensive discase.

To place these conclusions in their pro
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maintenance arm compared
with the Induction and stan-
dard arms {averall £ . .001).

perspective, some statistical issues that underlie
this {and any) relrospective analvsis should e
acknowledged, First, the conclusions should be
viewed in the spirit of hypothesis gencration =s
opposed to hypothesis testing, hecause the bypoth-
£5es vxamined were post hoc and not specified
before the start of the study, Maoreover, the
hypotheses were based on the analysis of several
subgroups of patients within the entire study
Pupulation. New studies should be designed that
formally rest prospectively the findings presented
in this report. One reason for conducting a new
study is that many statistical tests were per-
formed on these data, and thus our conclusions
Inay have becn influenced by the “multiple
“omparisons” problem #%* When data in the
Same study are cxamined in a number of dif-
ferent subgroups, a certain number of false-
pogitive ﬁndings are bound to arise. Ae the
number of tests increases, so does the probability
of a false-positive result. While there are 2
number of statistical Procedures to adjust the p
value and maintain an ovverall experiment-wide
false-positive raie at a specified level 27 their

36 48 &0 Te B4 L [§11:] 120
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use i5 frequently limited in practice by statistical
assumptions that make it difficult 1o specify the
precise degree of adjustment.

Another statistical reason that these findings
should be {ested prospectively is that the statisti-
czl power required Lo detect g s pecified treatment
difference is affected by the sample size. A simple
significance test may fail to reject Lthe standard
null hypothesis of equality in treatment ellicacy
between two treatments, although the true differ-
ence may be considerable.™ In Fig 3, we observed
an equivocal result for the effect of maintenance
therapy in patients with a hypopharynges! pri-
mary., A prospective study could be desipned to
have cnough patients to insure that, with greaier
than 80% power, a specified treatment difference
would be detected at the two-sided P = (5 level,
Thus, trials with more prolonged follow-up are
Deceszary to detect modest differences that are
important from a broader public health perspee.
tive,

Improvement in disease-frec survival has not
been translated inta improved survival in these
trials. Demonstrating a survival advantage from
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any combincd modality approach is difficult in
this population in which there is 2 significant
death rate from second primaries and other
medical problems.*®*' In the trial hy Rentschler
ot al'? for cxample, almost half the patient deaths
were unrelated tothe primary cancer.

Future attacks on head and neck cancer may
include definitions of biologic characteristics and
growth regulatory mechanisms of squamous can-
cers. DNA content,’? presence of keratin,” and
C1q binding activity® may prove to be predictive
of recurrence rate, so that those patients can be

P = .04},

selected who most need combined modality ther-
apy. Finally, use of subgroup analyses may help
us to-design more focused trials in which large
treatment differences in particular categories of
patients may be more likely to occur. With these
garly leads, we should not abandon the concept of
adjuvant chemotherapy in head and neck cancer.
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