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Treatment of advanced squamous cell carcinoma of the head and neck with
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Summary

Retinoids, the analogs of vitamin A, are active in vitro and in vivo against squamous cell carcinoma in
animals and against certain epithelial precancers and cancers in humans. These data led us to design a
prospective, multi-institutional, randomized phase II trial of isotretinoin in advanced head and neck squa-
mous cell carcinoma. We randomly assigned 40 patients to receive isotretinoin or methotrexate, the best-
studied and most active single agent for this disease. Overall, the study patients had extremely poor prog-
noses, i.e., low performance statuses and recurring disease after surgery and/or irradiation. Three objective
responses (16%), including one complete response, occurred in the 19 evaluable isotretinoin-treated patients.
Only one minor response (5%) occurred in the methotrexate-treated group. Toxicity occurred with both
drugs, but was manageable and never life threatening in the retinoid group. These results and the established
activity of retinoids in oral leukoplakia (a precursor of head and neck cancer) indicate the need for further
study of this class of drugs in head and neck cancer. '

Introduction neither traditional nor newer treatment approaches

achieve satisfactory survival for these patients. The

Surgery and/or irradiation have been the only
curative treatments for squamous cell carcinoma
(SCCA) of the head and neck [1-3]. Newer treat-
ment approaches include the use of cisplatin-based
combination chemotherapeutic regimens as an ad-
junct to surgery and radiation therapy [1,2]. These
combination chemotherapies are currently under-
going intensive investigation, however, their role in
advanced head and neck cancer remains unclear.
They are highly toxic and have not yet produced a
clear-cut improvement in survival [4]. Although
producing initially high complete response rates,

major causes of death after treatment are the de-
velopment of local recurrences and second primary
neoplasms [5].

Vitamin A plays an essential role in the normal
differentiation of epithelial tissues [6—10]. Reti-
noids, the synthetic and natural analogs of vitamin
A, are active in certain premalignant and malignant
epithelial disorders [6,9,11] and have in vitro [12]
and in vivo activity in animals [13,14] against
SCCA. Several nonrandomized studies have dem-
onstrated that retinoids — including isotretinoin, or
13-cis retinoic acid — are active in oral leukoplakia
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[15—19] and laryngeal papillomatosis [20,21], pre-
cursors of head and neck SCCA, and in certain
advanced human malignancies, such as mycosis
fungoides [11,22,23] and refractory SCCA of the
skin [11,24]. Isotretinoin also has produced re-
sponses in refractory head and neck cancers in a
nonrandomized broad phase II trial at the Univer-
sity of Arizona [25]. This study’s subgroup of 29
patients with advanced SCCA of the head and neck
had three partial responses of less than two months
duration in the 19 evaluable patients. Clinical trials
have established that in general retinoids are well
tolerated and less toxic than cytotoxic agents [11].
These laboratory and clinical data led us to conduct
a multi-institutional, randomized phase II trial of
isotretinoin for patients with advanced SCCA of
the head and neck. To eliminate selection bias
from our evaluation of the efficacy and toxicity of
isotretinoin, patients were randomized to receive
cither isotretinoin or methotrexate.

Methods

Patient eligibility criteria for this study included
measurable histologically confirmed locally ad-
vanced or metastatic SCCA of the head and neck,
a Karnofsky performance score of =50% and a life
expectancy of at least eight weeks. Other eligibility
requirements followed standard Southwest On-
cology Group (SWOG) criteria [26] and included
adequate renal function (creatinine <2.0 mg/dl)
and adequate liver function tests (bilirubin <2.0
mg/dl). Eligible patients must not have received
radiation therapy within six weeks prior to starting
this trial. We excluded all women with reproductive
capacity and persons taking large doses of vitamin
A (>25,000 IU per day).

Four centers — the Arizona Cancer Center
(ACC), University of Texas at San Antonio, Wayne
State University and University of Kansas Medical
Center — participated in this study. In discussing
the nature and purpose of the study with patients,
we emphasized that each patient would receive
either isotretinoin or methotrexate on the basis
of random assignment. Each participating insti-
tution’s review board for human research gave

final study-protocol approval and all patients gave
written informed consent.

Patients were centrally registered and randomly
assigned to receive either isotretinoin (3 mg/kg
per day) or methotrexate (15 mg/m? IM on days 1,
2 and 3 of each three week cycle). Patients were
stratified by the major prognostic factors for re-
current head and neck cancer, which include prior
radiation therapy, performance status and prior ad-
juvant chemotherapy. None of our patients, how-
ever, had received previous chemotherapy (either
neoadjuvant or for recurrent disease). Hoffmann-
LaRoche Incorporated (Nutley, New Jersey) sup-
plied isotretinoin in the forms of 10-, 20- and 40-mg
gelatin capsules. Doses and schedules of the two
agents were based on data from prior ACC iso-
tretinoin studies [11,25] and SWOG methotrexate
studies [26,27]. Dosage modifications resulting
from toxicity followed standard criteria for each
drug [26,28]. Patients were continued on isotre-
tinoin or methotrexate for as long as tumor re-
sponse or stabilization of disease was present.
Evaluable patients were defined as those complet-
ing at least six weeks of treatment with isotretinoin
or two courses of methotrexate.

All patients had complete histories, physical ex-
aminations and Karnofsky performance assess-
ments before beginning this study. A complete
blood count, chemistry panel including renal and
liver function tests and serum lipid profiles, and bi-
dimensional tumor measurements were performed
every three weeks during the study. The clinical
objective response was evaluated by bidimensional
measurement of the lesions. Radiographs and scans
and/or color photography were performed as indi-
cated to objectively evaluate disease status. A com-
plete response was defined as the disappearance of
all measurable disease for at least four weeks. A
partial response was defined as a > 50% reduction
in the sum of the greatest diameters of all lesions in
any patient not achieving a complete response. A
response was classified as minor when the decrease
in lesion sizes was less than 50% but greater than
25% of the prestudy, or baseline, measurements.
Disease progression was defined as a >25% in-
crease in the size of any lesion or as the appearance
of new lesions during treatment. Grading of toxi-
city followed previously published criteria [26,28].



Table 1. Characteristics of patients in each treatment group

Methotrexate Isotretinoin

Total enrolled 20 20
Evaluable 19 19
Age: mean 62 58
(range) (42-76) (44-173)
Sex: male 15 18
female 4 1
Primary site
Larynx 4 4
Oropharynx/Oral 6 8
Nasopharynx 2 0
Other 7 7
Performance status > 60% 12 11
(Karnofsky) = 60% 7 8

Disease sites prior to study

Local 8 10

Distant* 11 9
Prior surgery 13 15
Prior radiotherapy 15 16
Responses

Complete 0 1

Partial 0 1

Minor 1 1

Progressive disease 18 16

Survival median 4.5 months

*Includes patients with locally advanced or locally recurrent
disease.

Results

Forty patients were randomized and entered into
this study. Two patients, one in each treatment
arm, were not evaluable because of unacceptable
toxicity causing early withdrawal from treatment.
Table 1 lists the patient characteristics found in
each treatment group and indicates that these
groups were comparable in respect to age, sex,
primary site of disease, performance status, prior
treatment and disease sites prior to study. The ob-
jective response rate in the isotretinoin-treated
group was 16% (exact 95% confidence limits = 3%
to 39%) with one complete response lasting nine
weeks in a patient with local nodal recurrence fol-
lowing laryngectomy, bilateral neck dissection and
radiotherapy. Two other responses — one partial
and one minor — also occurred among the isotre-
tinoin-treated patients.

53

In the methotrexate-treated group, the response
rate was only 5% (exact 95% confidence limits =
1% to 25%), involving one minor response in a pa-
tient with a local recurrence in the skin. No re-
sponses of visceral metastases occurred in patients
receiving either treatment. Median survival from
the start of treatment was four months for the
methotrexate-treated patients and 4.5 months for
the patients receiving isotretinoin.

Both treatments were associated with significant
toxicity. Side effects with isotretinoin, however,
were moderate in most cases, consisting primarily
of mucocutaneous toxicity with no life-threaten-
ing problems. The methotrexate-treated patients
primarily experienced gastrointestinal toxicity
(nausea, vomiting and mucositis) and myelosup-
pression, which was severe (<500 granulocytes) in
two patients.

Discussion

This randomized phase II study achieved a 16%
response rate of advanced squamous cell carcinoma
of the head and neck to isotretinoin. These 19
isotretinoin-treated patients, along with an equal
number from the ACC’s earlier broad phase II trial
[25], bring the total up to 38 evaluable patients with
6 objective responses and an overall response rate
also of 16%, This compares to established single-
agent response rates of 15% with 5-fluorouracil,
18% with bleomycin and 24% with cisplatin [3].
The present trial’s results and those of several other
studies showing retinoid activity indicate the need
for further study of this class of drugs in SCCA of
the head and neck. Also supporting the use of
isotretinoin in the management of this cancer is an
elegant randomized, placebo-controlled study of
isotretinoin in oral leukoplakia reported by Hong
et al. [29]. Hong’s isotretinoin results included
an impressive response in 67% of all lesions. Al-
though the Hong study included only 44 patients,
its significant results confirmed five other positive
nonrandomized retinoid trials involving oral leuko-
plakia that were conducted in Europe [15—19].
The patients in the present study were stratified
according to major prognostic factors for recurrent
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disease. Overall, these patients had extremely poor
prognoses, with 15 of the 38 patients (40%) having
a performance status of 60% or less. The minimal
performance status and heavy pretreatment of
these patients may partly explain why the metho-
trexate arm produced its lower-than-expected ob-
jective response rate (reported to range between 8%
and 63%) [1-3,26,27]. The three objective re-
sponses in the isotretinoin arm, including one com-
plete response, appear meaningful in light of these
poor patient profiles and in the setting of a con-
trolled, prospective study.

Another probable cause of methotrexate’s poor
showing has been revealed by recent clinical data
reported since the start of our study [3]. Clinical in-
vestigators have now shown that methotrexate is
more effective when administered more frequently.
Our results may have improved significantly if the
current standard schedule of administering metho-
trexate weekly or twice weekly had been used in-
stead of the every three weeks schedule used in
several early Southwest Oncology Group studies
2,26,27].

After accruing 40 patients (20 in each arm), our
study was closed because of the poor methotrexate
results and growing interest in other treatment
regimens. At the time, cisplatin combination re-
gimens were emerging as promising therapy in
treating SCCA of the head and neck [1—4]. Never-
theless, our study design makes it possible to draw
meaningful conclusions about the activity of isotre-
tinoin, which falls within the range of other single-
agent chemotherapeutic drugs with confirmed ac-
tivity [3].

The toxicities encountered in both study arms
were those expected for either isotretinoin [11,28]
or methotrexate [3,26]. Although appreciable, the
toxic retinoid effects were not life threatening and
reversed soon after reducing doses or discontinuing
treatment. Initial treatment employed 3 mg/kg/d.
More recent results, however, suggest that lower
dose (1 mg/kg/d) isotretinoin may be as effective
and much less toxic than the high dose regimen
[11,24]. Two other new approaches may also re-
duce retinoid toxicity: 1) combining retinoids with
vitamin E, which in recent studies has markedly
reduced isotretinoin toxicity [30], and 2) using the

highly potent and relatively nontoxic third-genera-
tion retinoids, i.e., the retinoidal benzoic acid
derivatives or arotinoids [6,10]. Methotrexate, on
the other hand, produced severe toxic effects in-
cluding severe mucositis, myelosuppression, nau-
sea and vomiting, all of which are potentially far
more serious than the retinoid’s toxicity.

Perhaps the most significant new laboratory data
supporting retinoids for treating SCCA concern
their effects on epidermal growth factor (EGF)
receptors. EGF has been shown conclusively to
modulate cell proliferation, possibly through pro-
tein kinase-C and other kinases [8,10,31]. EGF
binding capacity correlates directly with growth in-
hibition in certain human SCCA cell lines, such as
A431 [32]. Recent laboratory trials have demon-
strated that retinoic acid can significantly increase
the number of EGF receptors, which also corre-
lated with growth inhibition in certain cell lines
[8,10]. In vivo animal models for testing drugs in
SCCA of the head and neck further support the use
of retinoids in this disease [13,14].

One avenue of future study should investigate the
single-agent retinoid activity we achieved. The po-
tent new arotinoids [6,10] should also be studied in
treating this disease. If single-agent activity is es-
tablished, the next step would be to consider com-
bination studies of retinoids with certain other
chemotherapeutic agents and/or irradiation which
have shown in vitro synergy [10,11]. Two such
studies have already been reported [33,34]. Al-
though both studies produced promising results,
their findings — based on small patient numbers
and uncontrolled settings — require further testing
by well-designed trials to evaluate objectively the
retinoid’s contribution to response.

The high initial complete response rate with cur-
rent therapeutic modalities and the high risk of
developing a second primary tumor and local re-
currences (often refractory to salvage therapy)
create an excellent opportunity for trials of reti-
noids as adjuvant therapy. Isotretinoin’s activity in
this prospective controlled study leads us to agree
with Hong ef al. [29], who established significant
retinoid activity in oral leukoplakia, that the most
important potential role for these comparatively
nontoxic oral drugs in the control of SCCA of the
head and neck may be as adjuvant treatment.
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