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Although surgery is the only therapeutic intervention with
potential for cure of non-small cell lung cancer (NSCLC) and
head and neck cancer, most patients present with tumors
that are too far advanced for resection. For this reason,
neoadjuvant chemotherapy is being increasingly used to
down-stage primary tumor burden before surgery. The
procedure offers the possibility of enhancing resectability
and thereby improves the chances of achieving complete
eradication. In NSCLC, the most successful results have
been obtained in patients with disease that is localized to the
thorax and in those achieving complete responses to
chemotherapy. A number of different combination regimens
have been studied with cisplatin as the key component.
Response rates of up to 88% have been reported together
with complete sections in up to 74% of patients. The impact
on survival is still to be determined. Although there is ample
data showing that combination regimens containing vinde-
sine have a favorable effect on survival in patients with
inoperable NSCLC, relatively few of the studies have
evaluated these regimens for use as neoadjuvant therapy.
New studies should focus on increasing the complete
response rate above the 20% level that is currently attain-
able. The results using neoadjuvant chemotherapy in head
and neck cancer are disappointing with no survival benefit
demonstrated. However, neoadjuvant chemotherapy may
help preserve organ function and thus improve quality of
life of patients.

Key words: Head and neck cancer, lung cancer, neoadju-
vant chemotherapy, vindesine.

Introduction

Surgery offers the only realistic chance of cure for
patients with either non-small cell lung cancer
(NSCLC) or head and neck cancer. However, the
success of surgical intervention is highly dependent on
the appropriate selection of patients. Survival rates are
related to tumor burden and, when confined to
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locoregional extent,
involvement.

In NSCLC, candidates for resection include only
those with stage I and II disease' > and a small group
of patients with stage Illa disease in whom the disease
is confined to the ipsilateral thorax.*> The 5-year
survival in these patients is 25-30%. In many patients
with stage IIla disease, the disease is already locally
advanced and surgery is not appropriate. The S-year
survival in these patients is less than 10%.°

Long-term survival rates following surgical resection
in stage III NSCLC are disappointing. Death in most
resected patients is cancer related and follows
systemic recurrence.® Since results of surgical treat-
ment of lung cancer have been largely unchanged for
many years, attention is being focused on the use of
pre- or post-operative adjuvant radiotherapy, che-
motherapy and immunotherapy.

Almost two-thirds of patients with head and neck
cancer have advanced disease (stage III and IV) at
diagnosis.” The standard treatment for advanced head
and neck cancer is surgery and/or radiotherapy
depending on whether the tumor is resectable. The
prognosis is poor and the typical survival rate is less
than 50% at 4 years.

The objective of administering chemotherapy after
surgery is to eradicate circulating tumor cells and
subclinical metastases not recognized at the time of
surgery, and thereby improve disease-free survival
rates. Neoadjuvant (induction) chemotherapy, on the
other hand, has the added aim to down-stage primary
tumor burden that is too far advanced to allow surgery.
The procedure is undertaken to enhance resectability,
to offer the opportunity of adopting a more con-
servative surgical approach and/or to improve the
chances of achieving complete eradication of tumor
burden through radical or complementary radiother-

apy.

particularly to lymph node
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Administration of chemotherapy early in the course
of the disease offers the possibility of treating
subclinical established metastatic disease at the time
when chemotherapy is likely to have the greatest
impact. This is also the time when the patients are best
able to tolerate potential toxicity. Since neoadjuvant
chemotherapy involves an assessment of the respon-
siveness of the primary tumor to pre-operative
chemotherapy, it offers the advantage of being able
to identify patients who might benefit from further
chemotherapy post-operatively.®

A putative disadvantage of neoadjuvant treatment is
increased surgical morbidity.® Theoretical drawbacks
include the possibility that early systemic therapy may
facilitate the emergence of chemotherapy-resistant
tumor cells. It may also delay the point at which
effective local tumor control can be achieved, in which
case it would increase the risk of metastatic spread.
From the surgeon’s perspective, successful neoadju-
vant therapy has the effect of complicating the decision
concerning the extent of surgical resection; from the
patient’s perspective it tends to compromise will-
ingness to consent to subsequent surgical intervention.

Neoadjuvant chemotherapy in
NSCLC

Rationale for neoadjuvant chemotherapy
in NSCLC

NSCLC is a moderately chemosensitive malignancy and
chemotherapy induces objective regression in patients
with advanced disease.”

Stage III NSCLC includes patients with a wide range
of disease severity. The International Staging System for
Lung Cancer uses classifications of T (primary tumor),
N (nodal involvement) and M (distant metastases).lo
Stage III locally advanced NSCLC can be defined using
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this classification (Table 1). Classification as stage Ila
disease (potentially curable by surgery) requires the
presence of T3 and/or N2 disease. Classification as
stage IlIb disease (virtually incurable) requires the
presence of T4 and/or N3 disease.

However, within stage IIIa N2 itself, there is
considerable variation in nodal involvement and this
is a particularly important prognostic factor for
outcome after surgery.8 If there is only microscopic
involvement of the mediastinal node (minimal involve-
ment) the prognosis is good compared with patients
who have more than one lymph node involved (non-
minimal involvement). Therefore, neoadjuvant chemo-
therapy is proposed for patients in this latter category
to improve the outcome after surgery.

Pre-operative chemotherapy has been shown to be
most successful in patients with disease that is
localized to the thorax. A study using combination
chemotherapy with cisplatin (120 mg/m?), vinca
alkaloids and mitomycin (MVP) given pre-operatively
to patients with stage IIla NSCLC with clinically
apparent ipsilateral mediastinal spread, suggested that
major objective responses can be achieved in up to
77% of patients and complete responses in approxi-
mately 10% of patients."’ Overall, 60% of this study
population were able to undergo complete resections
and 12% had complete response at surgery. The
median survival was 19 months for all patients and 27
months for the resected patients. Interestingly, the 3-
year survival rate among resected patients (44%) was
significantly higher than that achieved with surgery
alone (8%)."?

Comparison of neoadjuvant chemotherapy
plus surgery with surgery alone

Two prospective phase III randomized studies have
demonstrated that survival of patients with stage III

Table 1. Classification of stage Ill NSCLC: llIA disease must involve T3 and/or N2, l1IB disease must involve T4 and/or

N3

Stage llla

Stage llIb

Primary tumor

T3: Tumor of any size with extension into the
chest wall, diaphragm mediastinal pleura, peri-
cardium. Tumor in the main bronchus more than
2.0 cm distal to the carina. Associated atelec-

T4: Tumor of any size with invasion of medias-

tinum, heart, great vessels, trachea, esophagus,
vertebral body or carina. Tumor with malignant

pleural effusion.

tasis or obstructive pneumonitis of the entire

lung.
Nodal involvement
subcarinal lymph nodes.

Distant metastases MO: No distant metastases.

N2: Metastasis to ipsilateral mediastinal and/or

N3: Metastases to contralateral mediastinal,
contralateral hilar, ipsilateral or contralateral
scalene or supraclavicular lymph nodes.
MO: No distant metastases.
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Table 2. Studies comparing neoadjuvant chemotherapy plus surgery with surgery alone

Reference Stages Pre-operative treatment No. of Response rate  Complete Median
patients (CR+PR) resections survival
17 NIl DDP+CPM+VDS+surgery 13 511 (45%) 11/13 (84%) 20 months
T1T2 T3 Surgery 13 - 13/13 (100%) 23 months
NO N1 N2
16 11 1HA VP16+DDP+surgery 13 8/13 (62%) 11/13 (85%) ND
T2 T3 Surgery 14 - 12114 (79%) ND
N2
13 A DDP+VP16+CPM+surgery 26 9/26 ( 5%) 11/28 (39%) 64 months
T1T2T3 Surgery 32 10/32 (31%) 11 months
NO N1 N2
14 MA MTC+DDP-+FO+surgery 30 18/30 (60%) 23/27 (85%) 26 months
T1T2T3 Surgery 30 - 27/30 (90%) 8 months
NO N1 N2
15 [ A MTC+IFO+DDP+surgery 54 ND 43/49 (88%) ND
Surgeryu 63 - 51/62 (82%) ND

ND, not determined; DDP, cisplatin; MTC, mitomycin; VDS, vindesine; VP16, etoposide; 5-FU, 5-fluorouracil; CPM, cyclophosphamide;

IFO, ifosfamide.

disease is longer in patients receiving neoadjuvant
chemotherapy before surgery than in patients under-
going surgery alone'>'# (Table 2).

Roth et al. randomized 60 patients to receive either
neoadjuvant chemotherapy and surgery or immediate
surgical resection alone.'®> Neoadjuvant chemotherapy
consisted of cyclophosphamide (500 mg/m?), etopo-
side (100 mg/m® and cisplatin (100 mg/m®). The
response rate to neoadjuvant chemotherapy was 35%
(one complete response and eight partial responses). A
further 31% of patients had tumor shrinkage. A total of
61% of patients in the neoadjuvant chemotherapy
group and 66% of patients in the surgery only group
had resectable disease, and complete resections were
possible in 39 and 31% of patients, respectively. There
were no differences between the chemotherapy plus
surgery group and the surgery only group in respect of
post-operative complications (10 versus 6%) and
operative deaths (0 versus 6%).

There was a statistically and clinically significant
difference in survival between the two treatment
groups. The estimated median survival in the neoadju-
vant chemotherapy group was 64 months compared
with 11 months in the surgery only group. Six patients
in the neoadjuvant chemotherapy group were alive
and disease-free 3 years later. Only one patient in the
surgery group was still alive.

In the second study,14 60 patients were randomized
to either neoadjuvant chemotherapy with mitomycin
(6 mg/m?), ifosfamide (3 g/m?) and cisplatin (50 mg/
m?) followed by surgery, or surgery alone. A total of
60% of patients receiving neoadjuvant chemotherapy
achieved a response (16 complete responses and two
partial responses) and 85% of these patients under-
went complete resection. In the surgery only group,
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90% of patients underwent complete resection. As in
the study by Roth et al., there were statistically and
clinically significant differences in survival.'® Disease-
free and overall survival in the surgery group were 5
and 8 months, respectively, compared with 20 and 26
months, respectively, in the neoadjuvant chemother-
apy group. The improved outcome with neoadjuvant
chemotherapy compared with surgery alone caused
both these randomized trials to be closed early.

These two studies suggest that longer-term survival
is a possibility for patients with stage IIIA NSCLC. Two
further randomized studies are in progress using
neoadjuvant chemotherapy regimens of ejther mito-
mycin, ifosfamide and cisplatin'® or etoposide and
cisplatin16 compared with surgery only. Interim results
support the studies by Roth and Rosell, indicating that
neoadjuvant chemotherapy increases the number of
patients who are able to undergo complete resection.
However, survival data is not available yet (Table 2).

A study comparing neoadjuvant chemotherapy
(cisplatin, vindesine, cyclophosphamide) with surgery
alone was stopped early after evidence of pre-
operative progression in the chemotherapy arm'’
(Table 2). This emphasizes the importance of establish-
ing the optimal neoadjuvant regimen with a high
response rate and low progression rate.

Chemotherapy regimens for neoadjuvant
treatment

A wide range of chemotherapy regimens has been used
in addition to those studied in the randomized trials
described above. Cisplatin is a key component and has
been combined with many different chemotherapeutic



Table 3. Neoadjuvant treatment studies: chemotherapy
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Reference Stages Pre-operative treatment No. of Response rate Complete Median
patients (CR+PR) resections survival
57 T2 T3, N2 N3 DDP+VDS+VP16 27 13/23 (56%) 4/23 (17%) 8 months
11 A DDP+MTC+VDS or VLB 61 56/73 (77%) 44/73 (60%) 27 months
T1T2T3 DDP+VDS or VLB 12
58 A 1B DDP+EPI+VP16 20 8/20 (40%) 5/20 (25%) ND
T2 T3 T4, N2 N3
41 A MTC+DDP+VDS 39 25/39 (64%) 18/39 (46%) 19 months
T1 T2 T3, N2
34 A MTC+DDP+VDS or VLB+DDP 136 105/136 (77%)  89/136 (65%) 19 months
T1 T2 T3, N2
42 A 1B DDP+5-FU+VP16 35 24/35 (68%) 26/35 (74%) 19 months
T3 T4, N1 N2
18 A 1B DDP+VDS or IFO+VP16 or 23 months
T2T3T4 DDP+VP16+FO 40 21/60 (35%) 22/60 (37%) responders
N1 N2 N3 DDP+IFO+VP16+G-CSF 20
59 A DDP+VP16 46 37/45 (82%) 28/45 (62%) 25 months
T1 T2 T3, N2
43 A 1B DDP+VP16+IFO 33 23/33 (70%) 18/33 (55%) 10 months
T3 T4, N2
60 A DDP+VLB 74 65/74 (88%) 23/74 (31%) 24 months
T1 T2 T3, N2

ND, not determined; RT, radiotherapy; DDP, cisplatin; MTC, mitomycin; VDS, vindesine; VP16, etoposide; 5-FU, 5-fluorouracil; VLB,
vinblastine; ADM, doxorubicin; CPM, cyclophosphamide; IFO, ifosfamide; VRL, vinorelbine; EPI, epirubicin; CBDCA, carboplatin.

drugs including: mitomycin, etoposide, 5-fluorouracil,
doxorubicin and cyclophosphamide, as well as the
vinca alkaloids vindesine, vinblastine and vinorelbine. A
review of non-randomized studies is presented in Table
3. Response rates (complete and partial responses) have
been reported of 35-88%. Complete resection rates of
up to 74% have been achieved with overall median
survivals of up to 27 months. As expected, the best
outcomes have been obtained in patients with stage ITIA
disecase and limited nodal involvement. However,
several studies have included patients with stage IIIB
disease and complete resections have been possible in a
number of these patients.

Fischer et al. showed that increasing the dose
intensity of neoadjuvant chemotherapy increased the
response rate.'® Patients received either cisplatin/
ifosfamide/etoposide (with or without vindesine) at
four-weekly intervals or cisplatin/ifosfamide/etoposide
at three-weekly intervals supported with granulocyte
colony stimulating factor (G-CSF). The response rates
were 35 and 60%, respectively. The incidence and
severity of neutropenia was lower in patients receiving
the regimen with haematopoietic support.

Chemoradiotherapy as neoadjuvant
treatment

Combined neoadjuvant radiotherapy and chemother-
apy offers the possibility of attaining enhanced local

control partly because of the radiosensitizing effects of
chemotherapy and partly because of the simultaneous
treatment of systemic micrometastases. However, in
practice radiotherapy seems to offer little benefit in
terms of improving the response rates above those
achieved with combination chemotherapy alone
(Table 4). In trials investigating pre-operative radio-
therapy and cisplatin-based chemotherapy, the re-
sponse rates were between 39 and 68%. The complete
resection rates varied between 18 and 60%, and
median survival ranged between 11 and 32 months.
Again, patients with stage IIIA and stage IIB disease
were included in these studies, and the complete
resection rate of 18% was obtained in a study which
included some patients with stage IV disease.

However, Macchiarini et al. obtained a response
rate of 100% and a complete resection rate of 91%
using aggressive neoadjuvant chemotherapy regimens
of either mitomycin, cisplatin and vindesine or
cisplatin, vinorelbine and S5-luorouracil or cisplatin
and 5-fluorouracil.’® Some patients also underwent
radiotherapy. The 3-year survival was 62% compared
with an expected survival of these patients of 14%.
The stage of disease, general condition of the patient
and the treatment team’s experience in the manage-
ment of aggressive systemic therapy may explain the
wide range of results.

It is impossible to accurately assess the risk-benefit
ratio for neoadjuvant therapy at the moment. Serious
toxicity has been observed in some of the reported
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Table 4. Neoadjuvant treatment studies: chemoradiotherapy

Reference Stages Pre-operative treatment No. of Response rate Complete Median
patients (CR+PR) resections survival
61 1 DDP+5-FU+VP16+ 23 17/23 (84%) 6/23 (26%) 12 months
T1 T2 T3, NO N1 N2 concomitant RT
62 I DDP+ADM+CPM+ 39 20/39 (51%) 13/39 (33%) 11 months
T1 T2 T3, N1 N2 N3 concomitant RT
63 n DDP+5-FU+concomitant RT 64 36/64 (56%) 17/64 (26%) 16 months
T3, N1 N2 N3
39 v DDP+MTC+VLB + 31 14/22 (73%) 4/22 (18%) 19 months
N2 N3 sequential/concomitant RT
64 A 1B DDP+5-FU+VIP16+ 33 23/31 (74%) 23/31 (57%) 15 months
T3, N2 concomitant RT
44 IA 1B, mostly N2 DDP+5-FU + concomitant RT 85 48/85 (56%) 24/85 (28%) 13 months
40 A DDP+5-FU+VLB+ 41 19/41 (46%) 24/41 (59%) 16 months
T1 T2 T3, NO N1 N2 concomitant RT
65 A CBDCA+VP16+concomitant 28 13/28 (46%) 12/18 (43%) ND
RT
19 B MTC+DDP+VDS £ sequential 23 23/23 (100%) 21/23 (91%) ND
T4 RT or DDP+VRL+5-FU +
sequential RT or DDP+ 5-FU +
concomitant RT
38 i DDP+ADM+CPM + 41 21/54 (39%) 24/54 (44%) 32 months

T1 T2 T3, NO N1 N2 sequential RT

ND, not determined; RT, radiotherapy; DDP, cisplatin; MTC, mitomycin; VDS, vindesine; VP16, etoposide; 5-FU, 5-fluorouracil; VLB,
vinblastine; ADM, doxorubicin; CPM, cyclophosphamide; IFO, ifosfamide; VRL, vinorelbine; EPI, epirubicin; CBDCA, carboplatin.

studies including deaths from complications of neoad-
juvant chemotherapy, severe neutropenia and lung-
related toxicity. The addition of radiotherapy may
increase morbidity as a result of exacerbating the
toxicity of chemotherapy and also because of the
toxicity of the radiotherapy itself.

Vindesine as neoadjuvant therapy

The vinca alkaloids vincristine and vinblastine are
derived from the Madagascar Periwinkle (Carantbus
roseus). Vindesine is a semi-synthetic member of this
group. The vinca alkaloids exert their anti-tumor
action by binding to tubulin units thus preventing
their assembly into microtubules in actively dividing
cells.?® As a single agent it yields response rates of
around 18% in NSCLC which ranks it among the most
active agents in this disease.?° In addition to its efficacy
in the treatment of NSCLC, recent phase II studies
have reported objective responses in patients with
small cell lung cancer, breast cancer, melanoma, head
and neck cancer, acute lymphoblastic leukemia, acute
and chronic myeloid leukemia, Hodgkin’s disease, and
non-Hodgkin’s lymphoma.*!

An increasing number of clinical trials have shown
that combination regimens containing cisplatin and
vindesine have antitumor activity in patients with
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inoperable NSCLC. However, relatively few of the
studies have separated response in pretreated and non-
pretreated patients, and fewer still have commented
on the outcome of any subsequent surgical resection.

Major objective response rates in studies using
vindesine and cisplatin in combination vary between
22 and 35%, with between 4 and 7% of patients
achieving a complete response.zz'25 The addition of
mitomycin to cisplatin and vindesine increases the
major response rates in stage III NSCLC to as high as
60%.%°"2% In one study the response rate doubled from
27 to 54% in patients receiving mitomycin, relative to
those receiving cisplatin and vindesine without
mitomycin.®® Complete response rates with these
regimens range from 7 to 12%.

In trials investigating the use of the combination
chemotherapy with vindesine and mitomycin without
cisplatin, response rates were 36% in previously-
untreated patients and 17% in previously-treated
patients.”® The pooled single-agent response rate in
previously untreated patients with NSCLC is the same
with vindesine (17%: 95% CI 13-22%) and mitomycin
17%: 95% CI 9-25%). Combination therapy with
vindesine and mitomycin in previously untreated
patients resulted in a response rate of 36% which is
greater than with either agent alone.”® These findings
agree with those of the Southeastern Cancer Study
Group who reported a response rate of 35% in 59



patients with advanced NSCLC treated with vindesine
and mitomycin who had not previously received
chemotherapy.®® The results with vindesine and
mitomycin are similar to those obtained with mitomy-
cin and vinblastine or vincristine and fluorouracil >* 3

These results indicate that vindesine may be a
candidate for inclusion in combination chemotherapy
regimens for use in neoadjuvant treatment. The
combination of vindesine, cisplatin and mitomycin
appears to be particularly active (Tables 3 and 4).

Martini ef al. administered two to three courses of
MVP to 136 patients with stage Illa NSCLC (Figure
1).3’4 The overall response rate was 77%, with 13
complete responses. The overall complete resection
rate was 65% and the complete resection rate in
patients with a major response to chemotherapy was
78%. For patients who had complete resection, the
median survival was 27 months and the 3- and 5-year
survivals were 41 and 26%. This is higher than in
patients treated with resection only.

As described in the previous section, when MVP
was used in conjunction with radiotherapy in patients
with stage IIIB disease in whom the use of neoadjuvant
chemotherapy is controversial, a response rate of 99%
was achieved and complete resections were possible
in 91% of patients.

Rosell et al. compared MVP with vindesine,
cisplatin and ifosfamide (IVP) in 103 patients with
stage Il and IV NSCLC.>> Vindesine was given as a
3 mg/m” iv. bolus weekly for 5 weeks. Cisplatin
(120 mg/m® was administered using a modified
hydration technique on day 1, day 29 and at 6 week
intervals thereafter. Mitomycin 8 mg/m® was adminis-
tered with the first three doses of cisplatin in 53
patients and ifosfamide (3 g/m® was administered
with the first three doses of cisplatin in 50 patients.
Objective responses were observed in 26% of patients
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Figure 1. Survival by response to chemotherapy®* (repro-
duced with permission).
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receiving MVP and in 20% receiving IVP. The response
rate was higher in patients with stage III disease (33%)
than in those with stage IV NSCLC (16%), irrespective
of the regimen administered. No complete responses
were obtained. However, four of the responders who
previously had bulky intrathoracic disease underwent
lung surgery after achieving partial remission. No
residual tumor was found in pathological lung speci-
mens from two of the four cases. One of the two
responding patients had an upper lung lobectomy and
was well 22 months later. The other had right
pneumonectomy but died suddenly 8 days post-
operatively as a result of adult respiratory distress
syndrome possibly related to the pulmonary toxicity
of mitomycin.

Vinblastine and vinorelbine have also been included
in neoadjuvant chemotherapy regimens (Tables 3 and
4). In several studies they have been used interchange-
ably with vindesine, and the response rates and
resection rates are similar to those achieved with the
vindesine combinations.

The responses obtained with chemotherapy based
on vindesine and cisplatin combinations need to be
weighed against chemotherapy-induced toxicity
which may cause early discontinuation of treatment.
The major toxicities with these regimens include
thrombocytopenia (15%) and leucopenia (30%)
which are wusually mild with vindesine but are
exacerbated by cisplatin.?**> Vindesine is also
associated with constipation and peripheral neuro-
pathy. In up to 12% of cases neuropathy is severe
(WHO grade 3) resulting in paralytic ileus or
weakness in extremities which impairs daily activ-
ities. The effect is reversible several weeks after
stopping treatment, which means that severely
affected patients are unable to receive repeat cycles
of vindesine-based chemotherapy. Other potential
adverse events associated with cisplatin are nephro-
toxicity, nausea and vomiting. Both are dose related,
and can nowadays be prevented in the vast majority
of cases with careful dose selection, hydration and
pretreatment with 5-HT3; anti-emetics. Mitomycin-
induced pulmonary toxicity is a serious complication
in up to 2% of cases, but can be avoided by limiting
the cumulative dose to a maximum of 30 mg/m* and
pre-medicating with dexamethasone.>®

Toxicity can be minimized by using low-dose
chemotherapy given at frequent intervals. A regimen
of 60 mg/m? cisplatin, 3 mg/m” vindesine and 8 mg/
m* mitomycin was found to result in a comparable
response rate (ie. 35%) to that achieved with
conventional doses of cisplatin and the regimen was
associated with a lower incidence of adverse
events.?’
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Figure 2. Survival by extent of resection®* (reproduced with
permission).

Prediction of outcome after neoadjuvant
chemotherapy

Most of the studies cited in Tables 2 and 3 observed
that a response to chemotherapy and complete
resection of tumor corretated with survival. For
example, when response to chemotherapy was
considered, the median survival in patients with a
major (complete or partial) response was 21 months,
compared with 12 months in patients who did not
respond to chemotherapy (p=0.02).34 The median
survival after complete and incomplete resections
were 27 and 12 months, respectively (@ =0.00002)
(Figure 2).

Survival was best in patients who had a complete
pathologic response with no residual tumor. Their
survival from diagnosis was 95% at 1 year, 71% at 3
years and 61% at 5 years. However, individual
prognostic factors for survival after neoadjuvant
chemotherapy and surgery were not consistent.
Although Martini et al. found that patients with T1
or T2 tumors had a significantly longer survival than
patients with T3 tumors (23 versus 4% at 5 years,
p=0.02)34 and Elias et al. suggested that better
survival was associated with absence of or limited
nodal involvement,*® a multiple regression analysis
performed by Spain and colleagues found that extent
of disease was not a contributing factor.>®

Two studies reported poorer survival in patients
with disease extended to mediastinum.'”!" In the
study by Pisters et al., only 18% of patients with
mediastinal disease had a complete resection com-
pared with 44% overall. Strauss et al. found a number
of adverse prognostic factors present in long-term
survivors, including N2 disease with mediastinal
involvement.*® Burkes reported that patients with
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squamous cell histology fared worse that those with
other disease but this was not confirmed across other
studies.*!

In patients who relapsed, recurrence occurred both
at local and distant sites. Local recurrence was most
common in patients who had had an incomplete
resection, whereas distant metastases occurred in
patients who had a complete resection.>® The brain
was the main site of distant metastases.*>*> In the
study by Weiden and Piantadosi, disease recurred in 64
of 85 patients.44 Twenty-nine of these patients had had
a complete resection and 28% developed brain
metastases compared with 7% who had had an
incomplete resection. Administration of prophylactic
cranial irradiation®® prevented the development of
subsequent brain metastases. The other sites of
metastases were bone, liver and adrenal.

Neoadjuvant chemotherapy in
head and neck cancer

Rationale for the use of neoadjuvant
chemotherapy in head and neck cancer

No long-term cures have been achieved with chemo-
therapy in head and neck cancer, but around one-
third of patients have a substantial improvement in
disease-related symptoms.45 Cisplatin-based combina-
tion chemotherapy regimens produce higher re-
sponse rates than single-agent treatment, but in
various randomized trials, the difference in survival
was minimal. From the evidence of higher activity,
cisplatin-based regimens may be considered as the
standard treatment for recurrent/metastatic disease in
patients with good performance status. For patients
with poor general condition, single-agent chemother-
apy (methotrexate or cisplatin) may be more appro-
priate.

The development of more active regimens through
biochemical modulation or the introduction of new
agents (taxoids, vinorelbine, etc.) has resulted in
chemotherapy being applied at an earlier stage of the
disease, in combination with local treatment, radio-
therapy and/or surgery.

Randomized studies of neoadjuvant
chemotherapy in head and neck cancer

In patients with locally advanced disease (stage 1I-1V,
MO) treated with surgery and radiotherapy (resect-
able) or radiotherapy alone (unresectable), disease
control can be obtained in 30% or less of cases. The



introduction of more active chemotherapy regimens,
such as continuous infusions of cisplatin and 5-
fluorouracil, in locally advanced disease have brought
about response rates higher than 90%. Complete
response rates higher than 50% have been achieved
and around half of these are confirmed pathologi-
cally.

From the extensive literature on neoadjuvant
treatment in head and neck cancer, the current
consensus may be summarized as follows:

e Patients with complete histological response have
a survival benefit over partial or non-responders.

e Responders to chemotherapy respond to radio-
therapy without severe toxicity.

e The incidence of distant metastases is reduced.

During the last few decades, many randomized
trials have confirmed these conclusions (Table 5).
In most of the trials, although significant response
rates were achieved, the difference in overall
survival was not significant. The incidence of
distant metastases was reduced in some studies.
However, the clinical significance of this is unclear.”
Chemotherapy was combined sequentially with
radiotherapy, surgery or both, in resectable and
non-resectable disease.

The failure of systemic chemotherapy to influence
overall survival may be attributed to problems of:

e Design: incorrect stratification of prognostic fac-
tors, insufficient sample size.

e Inadequate local treatment (surgery or radiother-
apy) in responding patients.

e Too low frequency and intensity of chemotherapy.

Pacagnella compared four cycles of cisplatin
(100 mg/m* on day 1) and 5-fluorouracil (1000 mg/
m? on days 1-5) followed by locoregional treatment
(surgery and/or radiotherapy) with locoregional treat-
ment alone, in patients with advanced non-metastatic
squamous cell carcinoma of the oral cavity, orophar-
ynx, hypopharynx and paranasal sinuses.® When all
237 randomly assigned patients were analyzed, there
were no significant differences between the two
treatment strategies in terms of locoregional failure,
or in diseasefree or overall survival. Interestingly,
when 171 inoperable patients from both treatment
arms were analyzed, neoadjuvant chemotherapy,
compared with local treatment alone, decreased the
incidence of distant metastases (78 versus 86% at 3
years) and improved the complete remission rate (44
versus 30%) and overall survival (24 versus 10% at 3
years).

Vindesine as neoadjuvant chemotberapy

Vindesine as neocadjuvant chemotherapy
in head and neck cancer

The activity of vindesine as a single agent in patients with
head and neck cancer is limited. Response rates have
varied from 0% in previously treated patients to 25% in
chemotherapy-naive patients.21 Higher response rates
have been achieved when vindesine is included in
cisplatin-containing regimens. Objective responses
were seen in 17 of 27 evaluable patients (63%) with
cisplatin/vindesine/mitomycin C¥ In 31 previously
untreated patients with metastatic disease who received
vindesine/cisplatin, an overall response rate of 52% was
seen (complete response 16% and partial response
36%).%® The median durations of complete and partial
remissions were 64 and 44 months, respectively.
Vindesine is more effective when used in combina-
tion regimens. It has been used as part of two
induction regimens investigated in sequential rando-
mized trials at the Institute Curie® (Table 5). Two
hundred and eight patients with advanced T3 and T4
head and neck cancer were randomized to local
treatment with or without neoadjuvant chemotherapy.
Two chemotherapy regimens were used: cisplatin/
bleomycin/vindesine/mitomycin  C/methylpredniso-
lone for two cycles followed by local treatment or
cisplatin/5-fluorouracil/vindesine for a total of three
cycles followed by local treatment. Toxicity of the
chemotherapy regimens was tolerable with no mod-
ification of local therapy. Both the number of
complete and partial responses were higher for the
second treatment group (complete response rate 22
versus 10%; partial response rate 48 versus 40%). The
difference in response rate may be explained by the
additional cycle of chemotherapy. Although there was
no significant survival advantage or improvement in
local control with neoadjuvant chemotherapy, a
significant decrease in distant metastases was seen
when the data for the two groups were combined.
Merlano et al. developed a vinca-containing neoad-
juvant regimen.>® Patients were randomized to either
four courses of chemotherapy followed within 3 weeks
by radiotherapy or four courses of chemotherapy with
radiotherapy after the second, third and fourth
chemotherapy courses. The chemotherapy regimen
was the same in both arms of the study (vinblastine/
bleomycin/methotrexate and leucovorin rescue). The
complete response rate was seven of 48 and 19 of 57 in
the sequential and alternating arms of the study,
respectively (p < 0.03). The corresponding 4-year
disease-free and overall survivals were 4 and 12%
@ < 0.02) and 10 and 22% (p < 0.02), respectively.
The authors concluded that the alternating regimen
offered better local control and longer survival.
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Preservation of organ function

In patients with operable, locally advanced squamous
cell carcinoma, surgery results in 5-year survival in less
than 50% of patients and radical surgical procedures
affect the future quality of life. The strategy of organ
preservation consists of the administration of induc-
tion chemotherapy (two to three cycles) with partial
or complete responders having radiotherapy as a local
treatment, resulting in organ preservation. Non-
responding patients complete the treatment with
radical surgery.

Various phase II trials had the goal of larynx
preservation, some used cisplatin-based chemotherapy
which included vinblastine.>">* The conclusion was
that larynx preservation is feasible; almost one-third of
the patients being free of disease, having long survival
and their organ function preserved. This observation
was confirmed by the only two site-specific rando-
mized trials published up to now; one carried out by
the Veterans’ Affairs Laryngeal Cancer Study group53
and the other by the EORTC Head and Neck
Cooperative Group.54 The former study showed that
laryngeal preservation could be achieved without
jeopardizing survival with the use of induction
chemotherapy followed by radiotherapy. The EORTC
trial attempted organ preservation (avoiding laryngo-
pharyngectomy) for tumors arising in the hypophar-
ynx. With a median follow-up of 51 months, the
median survival for patients assigned to receive
induction chemotherapy and surgery was 44 and 25

months, respectively, the same as for local control and
with fewer distant relapses in the chemotherapy arm.
These two trials are central in bringing about a change
in the standards of care, i.e. avoiding surgery in
operable and responding patients treated with neoad-
juvant chemotherapy.

An important clinical outcome for patients with head
and neck cancer is quality of life. Surgery may be
extensive and the consequences of some surgical pro-
cedures, e.g. laryngectomy, affect breathing, speech,
chewing or swallowing, and are associated with marked
reductions in quality of life. Neoadjuvant chemotherapy
may enable partial laryngectomy thus preserving
laryngeal function without reducing survival.

Conclusions

The optimal form of treatment for patients with
inoperable stage 1II and IV NSCLC remains controver-
sial. However, there is a general consensus that
patients should be encouraged to participate in clinical
trjals evaluating chemotherapy as their initial treat-
ment programme. A common thread in all the
chemotherapy regimens tested to date is high-dose
cisplatin. These regimens usually produce response
rates in excess of 50%. Resection rates with cisplatin-
based chemotherapy usually exceed 50% and median
survival is in the range 11-34 months (mode 20
months). The addition of concomitant or sequential
radiotherapy is generally without additional effect.

Table 5. Randomized trial of neoadjuvant chemotherapy versus locoregional treament alone in head and neck cancer
Reference No. of Chemotherapy Results
patients regimen
66 96 MTX No difference in survival.
67 638 MTX No difference in survival.
68 23 VCR+MTX Marginal increase in survival with chemotherapy.
69 86 VCR+MTX+5-FU+6MP+CPM Advantage in survival for control arm.
70 83 CPM+BLM+MTX+5-FU Advantage in survival for control arm.
71 443 DDP+BLM+MTX No difference in survival.
72 60 DDP+5-FU Advantage in survival for control arm.
73 158 DDP+VCR+MTX+BLM No difference in survival.
74 75 DDP+5-FU No difference in survival.
53 332 DDP+5-FU No difference in survival. More local recurrences and
fewer distant metastases in the chemotherapy arm.
75 116 BLM+MTX+5-FU+DDP No difference in survival.
76 60 VLB+MTC+DDP+BLM No difference in survival.
49 100 DDP+BLM+VDS+MTC+DDP No difference in survival.
+5-FU+VDS Significant reduction in distant metastases with
chemotherapy.
74 75 DDP+5-FU No difference in survival.

MTX, methotrexate; CPM, cyclophosphamide; 6MP, 6-mercaptopurine; VCR, vincristine; BLM, bleomycin; 5-FU, 5-fluorouracil; DDP, cisplatin;

VDS, vindesine; MTC, mitomycin; VLB, vinblastine.
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The goals of neoadjuvant therapy for NSCLC should
focus towards improving chemotherapy regimens to
increase response rate. Currently, at least 25% of
patients fail to respond to induction chemotherapy
and most of those who do not respond initially and
undergo resection, subsequently relapse. Approxi-
mately 60% of all recurrences occur in the first 2
years of treatment. Two-thirds of the recurrences are
systemic. New regimens are urgently needed to reduce
this incidence.

Experience indicates that patients who attain
complete responses to neoadjuvant therapy have the
highest resection and survival rates. This emphasizes
the need to identify new chemotherapy regimens that
will raise the complete response rates above the 20%
level that is currently achievable and, therefore,
complete response rate should be the primary out-
come variable in clinical trials.

The impact of neoadjuvant chemotherapy on survival
is yet to be confirmed. Although the reported studies
suggest that neoadjuvant chemotherapy improves
survival, the wide variation in study design and
chemotherapy regimens makes assessment difficuit.
Further well-designed randomized clinical trials are
needed. The toxicity of aggressive chemotherapy is also
of concern. The study by Fischer et al. used G-CSF to
limit the duration and severity of neutropenia. Mehta et
al. administered a combination of cisplatin and vinblas-
tine with radiotherapy as neoadjuvant therapy to
patients with stage III NSCLC. The regimen was
supported with amifostine, a broad spectrum cytopro-
tective agent. A response rate of 61% was achieved.
During chemotherapy, the incidence of WHO grade 3 or
4 neutropenia was 81% but there were no deaths from
infection. There was no WHO grade 3 or 4 esophagitis or
myelosuppression during radiotherapy.>”

Although combinations of cisplatin and vindesine
have been shown to produce good response rates
when used post-operatively or as palliative therapy,
these regimens have not adequately been evaluated as
neoadjuvant therapy. Randomized controlled clinical
trials should be specifically designed to evaluate
vindesine in this role.

Patient selection undoubtedly plays a major role in the
outcome of aggressively managed locoregional NSCLC.
Although the superiority of the neoadjuvant approach
over surgery alone has been proven through controlled
trials, the optimization of treatment is now necessary.
Comparison with chemoradiotherapy is important and
the use of surgery in responding patients should be
questioned, since radiotherapy could (and does) control
locoregional disease responsive to chemotherapy.

In contrast with the resuits in NSCLC, the use of
neoadjuvant chemotherapy in head and neck cancer is

Vindesine as neoadjuvant chemotberapy

less conclusive, and randomized studies failed to
demonstrate a survival benefit except when stage
and site of disease were uniform in the eligibility
criteria.*>** Other treatment approaches are needed
to improve the poor prognosis of patients with
advanced disease, e.g. concomitant chemoradiother-
apy or alternating chemotherapy and radiotherapy.
However, neoadjuvant chemotherapy may help pre-
serve organ function and thus improve quality of life of
patients. Further studies are needed to expand and
determine the limits of this approach with current
therapeutic armamentarium.

References

1. Williams DE, Pairolero PC, Davis CS, et al. Survival of
patients surgically treated for stage I lung cancer. J Thorac
Cardiovasc Surg 1981; 82: 70-6.

2. Naruke T. Bronchoplastic and bronchovascular proce-
dures of the tracheobronchial tree in the management of
primary lung cancer. Chest 1989; 96: 535-63S.

3. Ginsberg R]J. Limited resection in the treatment of stage I
non-small cell lung cancer: an overview. Chest 1989; 96:
50S-18.

4. Markos J, Mullan BP, Hillman DR, et al. Preoperative
assessment as a predictor of mortality and morbidity after
lung resection. Am Rev Respir Dis 1989; 139: 902-10.

5. Salvatierra A, Baamonde C, Uama JM, Cruz F, Lopez-Pujol
J. Extrathoracic staging of bronchogenic carcinoma. Chest
1990; 97: 1052-8.

6. Rosell R, Font A, Pifarré A, et al. The role of induction
(neoadjuvant) chemotherapy in stage IIA NSCLC. Chest
1996; 109: 1028-68S.

7. Browman GP. Evidence-based recommendations against
neoadjuvant chemotherapy for routine management of
patients with squamous cell head and neck cancer.
Cancer Invest 1994; 12: 662-71.

8. Pyjol JL, Le Chevalier T, Ray P, et al. Neoadjuvant
chemotherapy of locally advanced non-small cell lung
cancer. Lung Cancer 1995; 12: $107-18.

9. Bunn PA. The treatment of non-small cell lung cancer:
current perspectives and controversies, future directions.
Semin Oncol 1994; 21: 49-59.

10. American Joint Comumittee on Cancer. In: Manual for
staging of cancer, 4th edn. Philadelphia: Lippincott 1992:
115-22.

11. Pisters K, Kris M, Gralla R, et al. Preoperative chemother-
apy in stage IITA non-small cell lung cancer: an analysis of
a trial in patients with clinical apparent mediastinal node
involvement. In: Salmon S, eds. Adjuvant therapy of
cancer VI. Philadelphia: Saunders 1990: 133-7.

12. Martini N, Flehinger B, Zaman M, et al. Results of
resection in non-oat cell carcinoma of the lung with
mediastinal lymph node metastases. Ann Surg 1983; 198:
386-97.

13. Roth JA, Fosella F, Komaki R, et al. A randomized trial
comparing perioperative chemotherapy and surgery with
surgery alone in resectable stage IIA non-small cell lung
cancer. J Natl Cancer Inst 1994; 86: 673-80.

14. Rosell R, Goméz-Codina J, Camps C, et al. A randomized
trial comparing pre-operative chemotherapy plus surgery

Anti-Cancer Drugs - Vol 8 - 1997 743



E Cvitkovic and E Wasserman

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

744

with surgery alone in patients with non-small cell lung
cancer. N Engl ] Med 1994; 330: 153-8.

Depierre A, Milleron B, Lebeau B, et al. An ongoing
randomized study of neoadjuvant chemotherapy in
resectable non-small cell lung cancer. Semin Oncol
1994; 21: 16-9.

Pass HI, Pogrebniak HW, Steinberg SM, et al. Randomized
trail of neoadjuvant therapy for lung cancer: an interim
analysis. Ann Thorac Surg 1992; 53: 992-8.
Dautzenberg B, Benichou J, Allard P, et al. Failure of the
perioperative PCV neoadjuvant polychemotherapy in
resectable bronchiogenic non-small cell carcinoma. Re-
sults from a randomized phase II trial. Cancer 1990; 65:
2435-41.

Fischer JR, Manegold C, Bulzebruck H, Vogt-Moykopf I,
Drings P. Induction chemotherapy with and without
recombinant human granulocyte colony-stimulating factor
support in locally advanced stage HIA/B non-ssmall cell
lung cancer. Semin Oncol 1994; 21: 20-7.

Macchiarini P, Cahpelier AR, Monnet I, et al. Extended
operations after induction therapy for stage Illb non-small
cell lung cancer. Ann Thorac Surg 1994; 57: 966-73.
Sorensen JB, Hansen HH. Is there a role for vindesine in
the treatment of non-small cell lung cancer. Invest New
Drugs 1993; 11: 103-33.

Dancey J, Steward WP. The role of vindesine in
oncology—recommendations after 10 years’ experience.
Anti-Cancer Drugs 1995; 6: 625-36.

Fukuoka M, Masuda N, Furuse K, ef al. A randomized trial
in inoperable non-small cell lung cancer: vindesine and
cisplatin versus mitomycin, vindesine and cisplatin versus
etoposide and cisplatin alternating with vindesine and
mitomycin. J Clin Oncol 1991; 9: 606-13.

Kris MG, Gralla RJ, Kalman RA, et al. Randomized trial
comparing vindesine plus cisplatin with. vinblastine plus
cisplatin in patients with non-small cell lung cancer, with
an analysis of methods of response assessment. Cancer
Treat Rep 1985; 69: 387-95(a).

Elliott JA, Ahmedzai S, Hole D, et al. Vindesine and
cisplatin combination chemotherapy compared with
vindesine as a single agent in the management of non-
small cell lung cancer: a randomized study. Eur J Cancer
Clin Oncol 1984; 20: 1025-32.

Gralla RJ, Raphael BG, Colby RB, Young CW. Phase II
evaluation of vindesine in patients with non-small cell
carcinoma of the lung. Cancer Treat Rep 1979; 63: 1343-
6.

Miller TP, Vance RB, Ahmann FR, Rodney SR. Extensive
non-small cell lung cancer treated with mitomycin,
cisplatin and vindesine (MiPE): a Southwest Oncology
Group study. Cancer Treat Rep 1986; 70: 1101-5.

Kris G, Gralla RJ, Wartheim MS, et al. Trial of the
combination of mitomycin, vindesine and cisplatin in
patients with advanced non-small cell lung cancer.
Cancer Treat Rep 1986; 70: 1096-7.

Gralla RJ, Kris MG, Burke DP, Kelsen DP, Heelan R. The
influence of the addition of mitomycin to vindesine plus
cisplatin in a random assignment trial in 120 patients with
non-small cell lung cancer. Proc Am Soc Clin Oncol 1986;
5: (abstr 714).

Kris MG, Gralla RJ, Kelsen DP, et al. Trial of vindesine
plus mitomycin in Stage IIl non-small cell lung cancer: an
active regimen for outpatient treatment. Chest 1985; 87:
368-73(b).

Anti-Cancer Drugs - Vol 8 - 1997

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44.

45.

46.

Luedke D, Leudke S, Martello O, et al. Response of non-
small cell lung cancer (NSCLC) to vindesine (VDS) and
mitomycin-c (MITO): a Southeastern Cancer Study Group
pilot study. Proc Am Soc Clin Oncol 1983; 2: (abstr 190).
Weick JK, Purvis JD, Livingston RB. Divided dose
vinblastine and mitomycin-C (VEMD) in extensive non-
small cell lung carcinoma (NSCLC). Proc Am Soc Clin
Oncol 1981; 1: 151.

Miller TP, McMahon 1LJ, Livingstone RB. Extensive
adenocarcinoma and large cell undifferentiated carcinoma
of the lung treated with 5-FU, vincristine and mitomycin-C
(FOMi). Cancer Treat Rep 1980; 64: 1241-5.

Miller TP, Chen TT. Alternating combination chemother-
apy prolongs survival for metastatic non-small cell lung
cancer (NSCLC). Proc Am Soc Clin Oncol 1983; 2: 188
(abstr).

Martini N, Kris MG, Flehinger BJ, et al. Preoperative
chemotherapy for stage Illa (N2) lung cancer: the Sloan-
Kettering experience with 136 patients. Ann Thorac Surg
1993; 55: 1365-74.

Rosell R, Abad-Esteve A, Morend I, et al. A randomized
study of two vindesine plus cisplatin containing regimens
with the addition of ifosfamide in patients with advanced
non-small cell lung cancer. Cancer 1990; 8: 1692-9.
Spain RC. The case of mitomycin in non-small cell lung
cancer. Oncology 1993; 50: 35-52.

Setoguchi J, Sawada M, Onodara H, et al. Clinical study of
combination hemotherapy with mitomycin C, vindesine
and cisplatin in advanced non-small cell lung cancer. Gan
To Kagaku Ryobo 1989; 16: 2399-403.

Elias AD, Skarin AT, Gonin R, et al. Neoadjuvant treatment
of stage IITA non-small cell lung cancer. Long-term results.
Am J Clin Oncol 1994; 17: 26-36.

Spain RC. Neoadjuvant mitomycin C, cisplatin, and
infusion vinblastine in locally and regjonally advanced
non-small cell lung cancer: problems and progress from
the perspective of longterm follow up. Semin Oncol
1988; 15: 6-15.

Strauss GM, Herndon JE, Sherman DD, et al. Neoadjuvant
chemotherapy and radiotherapy followed by surgery in
stage IIA non-small cell carcinoma of the lung: report of a
cancer and leukemia group B phase II study. J Clin Oncol
1992; 10: 1237-44.

Burkes RL, Ginsberg RJ, Shepherd FA, et al. Induction
chemotherapy with mitomycin, vindesine and cisplatin for
stage III unresectable non-small cell lung cancer: results of
the Toronto phase II trial. J Clin Oncol 1992; 10: 580-6.
Stidhar KS, Thurer R, Markoe AM, et al. Multidisciplinary
approach to the treatment of locally and regionally
advanced non-small cell lung cancer. Semin Surg Oncol
1993; 9: 114-9.

Pujol JL, Hayot M, Rouanet P, et al. Long-term results of
neoadjuvant ifosfamide, cisplatin, and etoposide in locally
advanced non-small cell lung cancer. Chest 1994; 106:
1451-55.

Weiden P, Piantadosi S. Preoperative chemoradiotherapy
(cisplatin and fluorouracil) and radiation therapy in stage
II non-small cell lung cancer: a phase II study of the
LCSG. Chest 1994; 106: 344S-7S.

Merlano M, Benasso M, Cavallari M, et al. Chemotherapy
in head and neck cancer. Oral Oncol, Eur | Cancer 1994;
30B: 283-9.

Pacagnella A, Orlando A, Machiori C, et al. Phase 1I trial of
initail chemotherapy in stage III or IV head and neck



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

cancers: a study by the Gruppo di Studio sui Tumori della
Testa e del Collo. J Natl Cancer Inst 1994; 86: 265-72.
Leyvraz S, Barrelet L, Savary M, Bernasconi S. Combination
of mitomycin, vindesine, and cisplatin in the treatment of
head and neck squamous cell carcinoma. Cancer Treat
Rep 1987; 71: 81-2.

TellezBernal E, Recondo JG, Guillot T, e al. A phase 1I
study of cisplatin and continuous infusion of vindesine in
metastatic head and neck squamous cell cancer. Cancer
1990; 66: 640-4.

Jaulerry C, Rodriguez J, Brunin F, ef al. Induction
chemotherapy in advanced head and neck tumors: results
of two randomized trials. Int J Radiat Oncol Biol Phys
1992; 23: 483-9.

Merlano M, Corvo R, Margarino G, et al. Combined
chemotherapy and radiation therapy in advanced inoper-
able squamous cell carcinoma of the head and neck.
Cancer 1991; 67: 915-21.

Pfister DG, Strong E, Harrison L, et al. Larynx preservation
with combined chemotherapy and radiation therapy in
advanced but resectable head and neck cancer. J Clin
Oncol 1991; 9: 850-9.

Pfister DG, Harrison LB, Strong EW, et al. Organ-function
preservation in advanced oropharynx cancer: results with
induction chemotherapy and radiation. J Clin Oncol
1995; 13: 671-80.

Department of Veterans Affairs Laryngeal Cancer Study
Group. Induction chemotherapy plus radiation compared
with surgery plus radiation in patients with advanced
laryngeal cancer. N Engl ] Med 1991; 324: 1685-90.
Lefebvre J-L, Chevalier D, Luboinski B, ef al. Larynx
preservation in pyriform sinus cancer: preliminary results
of a European Organization for Research and Treatment of
Cancer phase I trial. J Natl Cancer Inst 1996; 88: 890-9.
Mehta M, Larson MM, Pharo L, ef al. Phase II clinical trial
of amifostine, cisplatin, vinblastine and radiation therapy
for unresectable stage III non small cell lung cancer. Proc
Am Soc Clin Oncol 1995; 373: (abstr 1152).
International Nasopharynx Cancer Study Group. Prelmin-
ary results of a randomised trial comparing neoadjuvant
chemotherapy (cisplatin, epirubicin, bleomycin) plus
radiotherapy versus radiotherapy alone in stage IV
(=N2, M0) undifferentiated nasopharyngeal carcinoma:
a positive effects on progression-free survival. Int | Radiat
Oncol Biol Phys 1996; 35: 463-1.

Vokes EE, Bitran JD, Hoffman PC, et al. Neoadjuvant
vindesine, etoposide and cisplatin for locally advanced
non-small cell lung cancer. Final report of a phase II study.
Chest 1989; 96: 110-3.

Gridelli C, Lacobelli S, Martino T, ef al. Neoadjuvant
chemotherapy with cisplatin, epirubicin and VP-16 for
stage Ila-IIIB non-small cell lung cancer: a pilot study.
Tumori 1992; 78: 377-9.

Darwish S, Minotti V, Crino L, et al. Neoadjuvant cisplatin
and etoposide for stage IITA (clinical N2) non-small cell
lung cancer. Am J Clin Oncol 1994; 17: 64-7.
Sugarbaker DJ, Herndon J, Kohman J, et al. Results of
Cancer and Leukemia Group B protocol 8935. A multi-
institutional phase II trimodality trail for stage IIA (N2)
non-small cell lung cancer. J Thorac Cardiovasc Surg
1995; 109: 473-85.

Bonomi P, Rowland K, Taylor SG. Phase II trial of
etoposide, cisplatin, continuous infusion 5-fluorouracil
and simultaneous split course radiation therapy in stage III

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Vindesine as neoadjuvant chemotberapy

non-small cell bronchiogenic carcinoma. Semin Orncol
1986; 13: 115-20.

Eagan R, Ruud C, Lee R, et al. Pilot study of induction
therapy with cyclophosphamide, doxorubicin, and cis-
platin (CAP) and chest irradiation prior to thoracotomy in
initially inoperable stage IIIl MO non-small cell lung cancer.
Cancer Treat Rep 1987; 1: 895-900.

Taylor SG, Trybula M, Bonomi PD, et al. Simultaneous
cisplatin fluorouracil infusion and radiation followed by
surgical resection in regionally localized stage III non-
small cell lung cancer. Ann Thorac Surg 1987; 43: 87-91.
Pincus M, Reddy S, Lee MS. Preoperative combined
modality therapy for stage III MO non-small cell lung
cancer. Int J Radiother Oncol Biol Phys 1988; 15: 189-95.
Deutsch MA, Leopold KA, Crawford J, et al. Carboplatin,
etoposide and radiotherapy followed by surgery, for the
treatment of marginally resectable non-small cell lung
cancer. Cancer Treat Rev 1993; 19: 53-62.

Knowlton AH, Percarpio B, Bobrow S, Fischer JJ.
Methotrexate and radiation therapy in the treatment of
advanced head and neck tumors. Radiology 1975; 116:
709-12.

Fazekas JT, Sommer C, Kramer S. Adjuvant intravenous
methotrexate or definitive radiotherapy alone for ad-
vanced squamous cancers of the oral cavity, oropharynx,
supraglottic larynx or hypopharynx. Int J Radiat Oncol
Biol Phys 1980; 6: 533-41.

Petrovich Z, Block J, Kuisk H, et al. A randomized
comparison of radiotherapy with a radiotherapy—che-
motherapy combination in stage IV carcinoma of the head
and neck. Cancer 1981; 47: 2259-64.

Stell PM, Dalby JE, Strickland P, et al. A randomized study
of adjuvant chemotherapy for cancer of the upper
aerodigestive tract. Int J Radiat Oncol Biol Phys 1986,
12: 173-8.

Kun KE, Toohill R}, Holoye PY, et al. A randomized study
of adjuvant chemotherapy for cancer of the upper
aerodigestive tract. Int J Radiat Oncol Biol Phys 1986;
12: 173-8.

Head and Neck Contracts Program. Adjuvant chemother-
apy for advanced head and neck squamous carcinoma.
Cancer 1987; 60: 301-11.

Toohill RJ, Anderson T, Byhardt RW, er al. Cisplatin and
fluorouracil as neoadjuvant therapy in head and neck
cancer. Arch Otlaryngol Head Neck Surg 1987; 113:
758-61.

Schuller DE, Metch B, Mattox D, Stein DW, McCracken
JD. Preoperative chemotherapy in advanced resectable
head and neck cancer: final report of the South-
west Oncology Group. Laryngoscope 1988; 98: 1205-11.
Martin M, Hazan A, Vergnes L, et al. Randomized study of
5 fluorouracil and cisplatin as neoadjuvant therapy in
head and neck cancer: a preliminary report. Int J Radiat
Oncol Biol Phys 1990; 19: 973-5.

Mazeron JJ, Martin M, Brun B, et al. Induction
chemotherapy in head and neck cancer: results of a
phase III trial. Head & Neck 1992; 14: 85-91.

Salvajoli JV, Morioka H, Trippe N, Kowalski IP. A
randomized trial of neoadjuvant vs concomitant che-
motherapy vs radiotherapy alone in the treatment of stage
IV head and neck squamous cell carcinoma. Eur Arch
Otorbinolaryngol 1992; 249: 211-5.

(Received 3 July 1997; received 17 July 1997)

Anti-Cancer Drugs - Vol 8- 1997 745



