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Executive summary

The procedure

M-VAX� is a vaccine composed of autologous melanoma cells modified with the hapten
dinitrophenyl (DNP). The vaccine induces a cell-mediated immunity, which results in a
delayed inflammatory response. The vaccine is manufactured with tumour cells obtained
from the patient at the time of lymph node resection. Typically, a tumour of at least 3 cm
in diameter is required to harvest sufficient cells to produce the patient-specific vaccine.

Vaccination commences after recovery from surgery and involves seven intradermal
doses within six months. An intravenous bolus dose of cyclophosphamide is given six
days after a �skin test� using M-VAX� without bacille Calmette-Guérin (BCG). The
vaccine is administered together with BCG to maximise immunogenicity.

Medical Services Advisory Committee – role and approach

The Medical Services Advisory Committee (MSAC) is a key element of a measure taken
by the Commonwealth Government to strengthen the role of evidence in health
financing decisions in Australia. MSAC advises the Commonwealth Minister for Health
and Ageing on the evidence relating to the safety, effectiveness and cost-effectiveness of
new and existing medical technologies and procedures, and under what circumstances
public funding should be supported.

A rigorous assessment of the available evidence is thus the basis of decision making
when funding is sought under Medicare. Medical Technology Assessment Group (M-
TAG Pty Ltd) was contracted to conduct a systematic review of literature regarding the
use of the autologous vaccine M-VAX� for the treatment of advanced stage III
melanoma. A supporting committee with appropriate expertise then evaluated this
evidence and provided advice to MSAC.

MSAC’s assessment of M-VAX™

Clinical need

Melanoma is a cancer that develops in the pigment-producing cells of the skin. There is a
strong association between sun exposure and melanoma development, particularly, but
not exclusively, in individuals with a fair complexion.

In 1998, a total of 7891 people were diagnosed with melanoma in Australia (4398 men,
3493 women), an annual incidence of 32 per 100,000.1 This equates to a lifetime risk of
the disease of 1 in 30. The incidence is higher in Queensland and Western Australia than
in other Australian states.

                                                

1Standardised to World Standard Population.
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If melanoma cells penetrate into the dermis, they are likely to spread elsewhere. Initially,
the melanoma will spread to the nearby lymph nodes, at which point it is classified as
stage III disease. Lymph node resection is strongly recommended for local control of the
disease and as a potentially curative procedure. After tumour resection, there are two
broad adjuvant treatment options currently available to Australian stage III melanoma
patients: observation or interferon α-2b. Interferon α-2b is currently used to treat a small
minority of these patients. Therefore, observation is the comparator treatment for the
purposes of this assessment.

Despite adjuvant treatment of stage III melanoma, progression to distant metastatic
disease often occurs. The prognosis for these patients is currently poor. Approximately
1000 people die from melanoma in Australia each year, equating to approximately one in
every eight people diagnosed with the disease.

It is estimated that approximately 250 patients undergo resection of lymph tissue for the
treatment of melanoma in Australia each year. Of these, it is estimated fewer than 105
would be suitable for treatment with M-VAX�.

Safety

Mild nausea and vomiting occur in the majority of patients receiving M-VAX�, probably
secondary to the use of cyclophosphamide. Injection site reactions are also common.
Other adverse reactions are poorly reported. In the US, there have been several reports
of contaminated vaccine being administered to patients.

After reviewing the available evidence, it was concluded that it is not possible to make a
reliable comparison of the relative safety of M-VAX� and observation. This is because
only uncontrolled and poorly reported data are currently available for M-VAX�.

Effectiveness

At present, the highest level of evidence available to describe the efficacy of M-VAX� as
an adjuvant treatment for stage IIIB and IIIC melanoma, is level IV evidence. The
primary evidence was data collected in four prospective, phase II, uncontrolled clinical
trials. Furthermore, the dose regimens vary across the four trials, none of which are
consistent with the dose regimen for which reimbursement is being sought.

On the basis of the available data, it is not possible to make a comparison of the relative
efficacy of M-VAX� and observation without the introduction of considerable bias.

Cost-effectiveness

There are insufficient data available to make a valid comparison of the relative efficacy of
M-VAX� and observation alone. Therefore, it is not possible to estimate the cost-
effectiveness of M-VAX� relative to observation. However, M-VAX� is considerably
more costly than observation (~$39,000 per patient).
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Recommendation

MSAC recommended that on the strength of evidence pertaining to M-VAX�, a
treatment for patients with advanced stage III melanoma, public funding should not be
supported for this procedure.

The Minister for Health and Ageing accepted this recommendation on 8 October 2002.
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Introduction

The Medical Services Advisory Committee (MSAC) has reviewed the use of M-VAX�,
which is a treatment for AJCC2 stage IIIB and IIIC melanoma. MSAC evaluates new and
existing health technologies and procedures for which funding is sought under the
Medicare Benefits Scheme in terms of their safety, effectiveness and cost-effectiveness,
while taking into account other issues such as access and equity. MSAC adopts an
evidence-based approach to its assessments, based on reviews of the scientific literature
and other information sources, including clinical expertise.

MSAC�s terms of reference and membership are at Appendix A. MSAC is a
multidisciplinary expert body, comprising members drawn from such disciplines as
diagnostic imaging, pathology, surgery, internal medicine, general practice, clinical
epidemiology, health economics, consumer health and health administration.

This report summarises the assessment of current evidence for M-VAX� as a post-
surgical adjuvant treatment of stage IIIB and IIIC melanoma.

                                                

2American Joint Committee on Cancer staging system (Balch et al 2001a).
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Background

M-VAX™

The procedure

M-VAX� is a vaccine composed of autologous melanoma cells modified with the hapten
dinitrophenyl (DNP). The vaccine induces a cell-mediated immunity, which results in a
delayed inflammatory response.

For the purposes of the current assessment, the indication3 is:

�for the post-surgical adjuvant treatment of patients with histologically
confirmed stage IIIB4 and IIIC melanoma who have a lymph node tumour of
approximately 3 cm diameter or larger�.

The vaccine is manufactured with tumour cells obtained from the patient at the time of
lymph node resection. A minimum of 50 million cells are required to produce the
patient-specific vaccine, which typically translates to a tumour of at least 3 cm in
diameter. The resected tumour must be transported in sterile, refrigerated conditions and
reach the company�s central processing laboratory in Sydney within 48 hours. The
tumour material is processed aseptically and cryopreserved in aliquots. The preparation
of the vaccine itself only commences when the clinician notifies the company that the
patient is ready for vaccination, as each batch of vaccine remains viable for only 18
hours. Therefore, the vaccine preparation process must be repeated for each of the eight
doses occurring over a six-month period. This manufacturing process is currently under
review, to allow for an improved shelf life and more comprehensive sterility testing.

Vaccination commences after recovery from surgery. After the initial skin test, doses are
administered 9, 16, 23, 30, 37 and 44 days later and again after 6 months. An intravenous
bolus dose of cyclophosphamide (300 mg/m2) is given 6 days after the skin test. The
vaccine is administered together with bacille Calmette-Guérin (BCG) to maximise
immunogenicity. Paradoxically, the cyclophosphamide given on day 6 of the vaccine
regimen also augments the immune response.

The vaccine is administered intradermally within 18 hours of production. For the
majority of patients, the preferred injection site is the upper dorsal arm. However, for
patients who have undergone bilateral axillary node dissection, the upper lateral thigh is
recommended.

                                                

3As M-VAX is an autologous vaccine, it is exempt from Part 3 of the Therapeutic Goods Administration
Act 1989. As a result, there is no TGA-approved indication in Australia. The indication referred to in this
assessment report is that for which reimbursement listing on the Medicare Benefits Schedule is sought.

4Also included within stage IIIB are patients a) with up to three clinically occult nodes but an ulcerated
primary melanoma and b) with satellite or in-transit metastases but no evidence of nodal or distant
metastases. However, M-VAX is not indicated for use in these patients.
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Intended purpose

M-VAX� is indicated as a therapeutic intervention for advanced melanoma. Specifically,
this assessment focuses on the use of M-VAX� as a post-surgical adjuvant treatment of
histologically confirmed melanoma with large (> 3 cm) nodal metastases. This group of
patients falls within stage IIIB or IIIC of the American Joint Committee on Cancer
(AJCC) pathological staging classification.5

Clinical need/burden of disease

Melanoma is a cancer that develops in the pigment producing cells of the skin
(melanocytes). Sun exposure is strongly associated with melanoma development,
particularly, but not exclusively, in individuals with fair complexion. The lesion may be of
either the superficial spreading or nodular type. The extent of invasion of the lesion at
diagnosis is an important prognostic determinant. If the melanoma cells penetrate into
the dermis, they are likely to spread elsewhere. Initially, the melanoma is most likely to
spread to the nearby lymph nodes, but ultimately distant metastases may occur in the
liver, lungs, bone or elsewhere. The prognosis for patients with distant melanoma
metastases is poor.

Incidence of melanoma

The Australian Institute of Health and Welfare (AIHW), in conjunction with the
Australasian Association of Cancer Registries, routinely compiles national cancer
statistics based on data collected by state cancer registries. Data are available on the
incidence and mortality of all cancers other than non-melanoma skin cancer. The most
recently available data are from 1998 (AIHW and AACR 2001).

The incidence for melanoma (ICD�9 diagnosis code 172) has increased over the past 15
years (Figure 1). Early increases within this period may to some extent have been due to
improved registration of data (AIHW and AACR 2001). A decrease was observed in the
most recent year for which data are available, 1998. While the pattern of change is similar
in males and females, the incidence and the rate of increase are more pronounced in
males. Typically, the incidence of melanoma in men is approximately 1.5 times that of
women.

                                                

5Also included within stage IIIB are patients a) with up to three clinically occult nodes but an ulcerated
primary melanoma and b) with satellite or in-transit metastases but no evidence of nodal or distant
metastases. However, M-VAX is not indicated for use in these patients.
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Reproduced with permission from: Australian Institute of Health and Welfare & Australasian Association of Cancer Registries.
2001. Cancer in Australia 1998. AIHW cat. no. CAN 12. Canberra: AIHW (Cancer Series no. 17).

               Figure 1 Incidence and mortality of melanoma in Australia 

In 1998, a total of 7891 people were diagnosed with melanoma in Australia (4398 men,
3493 women). The crude incidence for melanoma in Australia in 1998 was 42.1 per
100,000 (95% CI 41.2�43.1). When age standardised to the world standard population,
this decreases to 31.7 per 100,000 (95% CI 31.0�32.4). This equates to a lifetime (0�74
years) risk of the disease of 1 in 30. The incidence is higher in Queensland and Western
Australia than in other Australian states.

Mortality due to melanoma

In 1998, a total of 979 people died from melanoma in Australia (635 men, 344 women).
This represents a crude mortality of 5.2 (95% CI 4.9�5.6) per 100,000 population, or a
world age-standardised mortality of 3.5 (95% CI 3.3�3.7) per 100,000. For every eight
patients diagnosed with melanoma, it is estimated that one dies of the disease.6 The
lifetime risk of dying from melanoma is currently 1 in 254 for the entire Australian
population.

Morbidity associated with melanoma

Malignant melanoma can metastasise to any of the body�s lymphatic basins (Chan et al
2000). When the disease has progressed to the lymph nodes it is classified as stage III
disease. Lymph node resection is strongly recommended for local control of the disease
and as a potentially curative procedure (NHMRC 1999b).

                                                

6This calculation is based on the incidence and mortality in 1998. In reality, some of those diagnosed in
1998 may die of melanoma later, and some of those dying in 1998 may have been diagnosed in preceding
years. However this approach is a valid estimate if one assumes minimal impact of longitudinal trends in
incidence or mortality.
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Morbidity associated with clinically apparent, stage IIIB and IIIC melanoma arises
primarily from the surgical removal of the affected lymph nodes rather than the disease
per se. However, some patients may experience pain from the diseased lymph nodes prior
to surgical removal. The most frequent short-term complications from lymph node
dissection at all sites are: seroma, temporary nerve dysfunction, pain and wound
infections. The removal of ilioinguinal nodal metastases is frequently associated with leg
oedema whilst the removal of axillary node metastases may result in arm oedema and
functional deficit (Urist et al 1986). Cervical node metastases may be removed by radical
or modified neck dissection. Radical neck dissection is associated with loss of shoulder
function, shoulder drop and poor cosmetic results. In a modified neck dissection, the
spinal accessory nerve and the sternomastoid muscle are spared. However, approximately
30 per cent of patients do not retain full spinal accessory nerve function (Schuller et al
1983).

Unfortunately, many patients will eventually have relapses of disease after surgical
removal of nodal metastases, mainly in distant sites. Malignant melanoma can metastasise
to almost any organ of the body. Common distant sites of metastatic melanoma include:
skin, lymph nodes, lungs, liver, brain, bone, gastrointestinal tract, heart, pancreas, adrenal
glands, kidneys, and thyroid. Many of these metastases cause pain, bleeding, muscle
wasting and serious dysfunction. In general, the prognosis for patients who progress to
stage IV melanoma is poor.

Patients who are suitable for M-VAX™ treatment

Annual incidence statistics are not recorded by melanoma stage. As the rate of
progression to stage III and beyond is highly variable between patients, it is not possible
to estimate the annual incidence of stage III melanoma accurately from cancer registry
data. An alternative approach is to estimate the annual number of melanoma patients
having a lymphadenectomy, as this is the procedure required immediately prior to
treatment with M-VAX�.

In 1999�2000, a total of 284 patients had an excision procedure on a neck, axilla, groin
or other lymph gland7 for the treatment of melanoma. As this would have included a)
patients who had a prophylactic lymph node resection and b) patients in whom disease
failed to be histologically confirmed, this may be an overestimate of the incidence of
stage III. Expert opinion estimates the annual number of patients with positive lymph
nodes who undergo lymph node resection to be closer to 250. Nevertheless, in the
absence of stage III incidence statistics, this is considered the best estimate of the annual
number of patients with new stage III disease.

Of these patients, it is estimated that 42 per cent have clinically palpable tumours (stage
IIIB) (Balch et al 2001b); however, many of these will be < 3 cm in diameter. Therefore,
it is estimated that considerably fewer than 105 patients would be suitable for treatment
with M-VAX� in Australia each year.

                                                

7ICD-10-AM procedure codes 806, 808, 809, 811
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In the future, it is possible that the number of patients with large nodal tumours will
decrease. It is current practice at some, but not all, Australian melanoma treatment
centres for patients to receive sentinel lymph node biopsies. Therefore, it is conceivable
that at least some nodal tumours will be detected at a smaller size than would have been
the case in the past. If this occurs, the incidence of patients with tumours suitable for
M-VAX� treatment will reduce over time.

Existing procedures

After tumour resection, there are two broad adjuvant treatment options8 currently
available to stage IIIB and IIIC melanoma patients. These are:

1. observation

2. interferon α-2b

Clinical practice guidelines have been produced by the Australian Cancer Network
(NHMRC 1999b), on the basis of a systematic review of the evidence and expert
opinion. With respect to existing adjuvant treatments (including interferon α-2b), these
guidelines state that �there is no conclusive evidence that adjuvant therapy is beneficial�
for melanoma patients, recommending instead that patients are offered inclusion in
clinical trials for new therapies. Nevertheless, interferon α-2b is reimbursed under
Section 1009 of the publicly funded Pharmaceutical Benefits Scheme (PBS) for the
�adjuvant therapy of malignant melanoma following surgery in patients with nodal
involvement�. Typically, the clinician explains the efficacy and toxicity associated with
the use of interferon α-2b, after which the patient decides whether or not to proceed.

Insufficient national statistical information is available to measure the precise proportion
of Australian stage IIIB and IIIC melanoma patients who currently elect to receive
treatment with interferon α-2b. However, expert opinion estimates the proportion to be
approximately 15 per cent. The applicant provided the findings of a telephone survey of
40 specialists treating a total of 430 stage III melanoma patients. The results showed that
77 per cent of patients received no intervention, and only 10 per cent of patients were
treated with interferon α-2b. The remaining 13 per cent received other treatments or
took part in clinical trials of emerging therapies. Three-quarters of all specialists
interviewed indicated that they did not treat any patients with interferon α-2b.

Total interferon α-2b use can be estimated from PBS statistics. However, the relevant
Section 100 PBS item numbers are also indicated for treatment of myelogenous
leukaemia, hepatitis B and hepatitis C. As authority approval is required for private
hospital use, it is possible to determine the relative use of interferon α-2b in private

                                                

8In Australia, a large proportion of melanoma patients take part in clinical trials for new therapies. It is
beyond the scope of this assessment to consider therapies not yet approved for general use.

9Section 100 of the National Health Act, 1953 provides for the reimbursement of highly specialised drugs
supplied through public and private hospitals having access to specialist facilities.
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hospitals for each indication10. When extrapolated to all public and private use, it is
estimated that 62 patients received interferon α-2b treatment for melanoma in 2001.

Comparator

The comparator is considered to be the adjuvant treatment most likely to be replaced in
practice by M-VAX�. According to this definition, it is clear that the comparator is
observation alone (Table 1).

Table 1 M-VAX™ comparator treatment

Indication Primary comparator
Stage IIIB and IIIC melanoma �
post-surgical resection of lymph node tumour(s)

Observation alone

Marketing status of the technology

As an autologous vaccine, M-VAX� is exempt from Part 3 of the Australian Therapeutic
Goods Act (1989). Therefore, the safety and efficacy of M-VAX� has not been evaluated
by the Therapeutic Goods Administration (TGA). For this reason, it does not have a
TGA-listing or specific indication. However, M-VAX� manufacturing facilities must
comply with Part 4 of the Act with respect to Good Manufacturing Practice (GMP). The
TGA has issued the Australian manufacturing facility with a licence for the preparation
of autologous vaccines (licence no. 21529).

M-VAX� is not currently approved by the Food and Drug Administration (FDA) in the
USA. The FDA had previously issued interim approval for clinical trial use only under
the Investigational New Drug program (IND), but this approval was inactivated in
March 2001 after concerns relating to manufacturing practice. Modifications have
subsequently been made to the manufacturing processes that allow additional quality
assurance testing on each vaccine batch prior to dispensing. New IND applications,
incorporating these changes, will be sought for further clinical trials.

M-VAX� is exempt from marketing authorisation in both the Netherlands and
Germany. However, authorisation of manufacturing procedures is required in both
countries, and additional approval of the irradiation procedure is required in Germany.
At the time of this assessment, no other European jurisdiction had been formally
approached.

                                                

10Personal communication, Health Insurance Commission, Canberra, Australia
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Current reimbursement arrangement

There is no current reimbursement arrangement for M-VAX� in Australia. Interferon α-
2b is reimbursed by Section 100 (highly specialised drugs program) of the PBS for the
post-surgical treatment of melanoma with nodal involvement. At present, no other non-
surgical interventions are publicly funded for the treatment of melanoma in Australia.
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Approach to assessment

Review of literature

The medical literature was searched to identify relevant studies and systematic reviews
for the period between 1980 and May 2002. Searches were not extended to cover the
period before 1980 because the development timeline of M-VAX� was known, making
earlier searching unnecessary.

Searches were conducted via the following primary databases:

•  Medline 1966 to current

•  Embase 1980 to current

•  Premedline

•  Cancerlit 1975 to current

•  Econlit 1969 to current

•  HealthSTAR 1975 to current

For completeness, searches of the following secondary databases/sites were also
performed:

•  British Columbia Office of Health Technology Assessment

•  Canadian Coordinating Office for Health Technology Assessment (CCOHTA)

•  Centre for Health Program Evaluation (Monash University, Australia)

•  Centre for Reviews and Dissemination (University of York, UK)

•  Cochrane Library

•  Health Economics Research Group (Brunel University, UK)

•  Health Information Research Unit (HIRU) internal database

•  International Network of Agencies for Health Technology Assessment
(INAHTA)

•  International Society of Technology Assessment in Health Care (Montreal,
Canada)

•  National Health and Medical Research Council of Australia publication list
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•  National Health Service (UK)

•  National Information Center on Health Services Research and Health Care
Technology (HSTAT database)

•  Swedish Council on Technology Assessment in Health Care (SBU)

•  US Office of Technology Assessment 1974-1995 (closed), then,

•  US Health Care Financing Administration (HCFA)

Search strategies are presented in Appendix D. After the removal of duplicate citations,
250 unique citations were obtained.

Inclusion criteria

•  Original publication reporting the results of one or more clinical trials (ie, non-
systematic reviews, editorials, opinion pieces and letters will be excluded).

•  Human patients (in vivo application).

•  M-VAX� intervention.

•  Stage III melanoma patients.

•  20 patients or more (those trials with < 20 patients will be assessed for relevant
safety data).

•  Reporting of relevant clinical outcomes (overall or relapse-free survival, disease
progression).

After application of the above criteria, a total of 2 publications were included in the
review. A flow chart indicating the reasons for exclusion is presented in Figure 2, and a
full list of excluded publications appears in Appendix E.
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Figure 2  M-VAX™ effectiveness literature search � reasons for exclusion

Reports identified by search
(n = 250)

Reports of original studies
(n = 181)

Excluded if a non-systematic
review, editorial, letter or opinion
piece
(n = 69)

Reports of original in vivo human
studies
(n = 120)

Excluded if non-human, ex vivo,
in vitro study, pre-clinical, or
statistical study
(n = 61)

Reports of original in vivo human
studies of M-VAX
(n = 13)

Excluded if study reports a non-
M-VAX intervention
(n = 107)

Reports of original in vivo human
studies of M-VAX in stage III
melanoma
 (n = 10)

Excluded if the study is in the
wrong patient group
(n = 3)

Excluded if < 20 patients in the
study
(n = 3)

Reports of original in vivo human
studies of M-VAX in stage III
melanoma with ≥ 20 patients
(n = 7)

Excluded if the study reports the
wrong outcomes
(n = 5)

Reports of original in vivo human
studies of M-VAX in stage III
melanoma with ≥ 20 patients
reporting relevant clinical outcomes
(n = 2)
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Publications that duplicate all or some of the patients in other included trials were
included in the first instance. These were subsequently reviewed and excluded if
necessary. Similarly, publications that failed to report outcome measures adequately were
subsequently excluded. All publications initially included, but subsequently excluded, are
individually referred to in the body of this review.

The evidence presented in the selected studies was assessed and classified using the
dimensions of evidence defined by the National Health and Medical Research Council
(NHMRC 1999a).

These dimensions (Table 2) consider important aspects of the evidence supporting a
particular intervention and include three main domains: strength of the evidence, size of
the effect and relevance of the evidence. The first domain is derived directly from the
literature identified as informing a particular intervention. The last two require expert
clinical input as part of their determination.

 Table 2 Evidence dimensions

Type of evidence Definition
Strength of the evidence

Level*

Quality
Statistical precision

The study design used, as an indicator of the degree to which bias has been eliminated by
design
The methods used by investigators to minimise bias within a study design
The p value or, alternatively, the precision of the estimate of the effect. It reflects the
degree of certainty about the existence of a true effect

Size of effect The distance of the study estimate from the �null� value and the inclusion of only clinically
important effects in the confidence interval

Relevance of evidence The usefulness of the evidence in clinical practice, particularly the appropriateness of the
outcome measures used

*See Table 3.

The three sub-domains (level, quality and statistical precision) are collectively a measure
of the strength of the evidence. The designations of the levels of evidence are shown in
Table 3.

Table 3 Designations of levels of evidence*

Level of evidence Study design
I
II
III-1

III-2

III-3

IV

Evidence obtained from a systematic review of all relevant randomised controlled trials
Evidence obtained from at least one properly designed randomised controlled trial
Evidence obtained from well-designed pseudo-randomised controlled trials (alternate allocation or
some other method)
Evidence obtained from comparative studies (including systematic reviews of such studies) with
concurrent controls and allocation not randomised, cohort studies, case-control studies, or
interrupted time series with a control group
Evidence obtained from comparative studies with historical control, two or more single arm studies,
or interrupted time series without a parallel control group
Evidence obtained from case series, either post-test or pre-test/post-test

*Modified from NHMRC (2000).

As no controlled clinical trial evidence was available at the time of this assessment, it was
not possible to make a direct comparison of M-VAX� against observation, or to use a
common comparator approach (eg, with interferon as the common comparator). For this
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reason, it was necessary to conduct an additional systematic review of the efficacy and
safety evidence for the comparator treatment, and then attempt to make an indirect
comparison. As the aim of the comparator systematic review was to determine the
efficacy and safety of the comparator as it is currently occurs, the search was restricted to
1996 onwards (Premedline, Medline and Embase). (Details of the search strategy for the
comparator intervention are provided in Appendix F). Furthermore, as evidence from
high quality, large, randomised, controlled, phase III clinical trials was known to exist,
only studies constituting NHMRC level I or II evidence were included (ie, data from the
observation arm of one or more randomised controlled clinical trials). After the removal
of duplicate citations, 346 unique citations were obtained. The inclusion criteria for the
systematic review of the comparator were as follows.

•  Original publication reporting the results of one or more randomised, controlled,
phase III clinical trial (ie, non-RCTs, non-systematic reviews, editorials, opinion
pieces and letters were excluded).

•  Human patients (in vivo application).

•  One arm of the clinical trial was observation alone or a placebo intervention (ie,
no intervention subsequent to lymphadenectomy).

•  Stage III melanoma patients.

•  20 patients or more (those trials with < 20 patients will be assessed for relevant
safety data).

•  Reporting of relevant clinical outcomes (overall or relapse-free survival, disease
progression).

•  Median follow-up of at least five years

After application of the above criteria, a total of 8 publications were included in the
systematic review of the comparator. A flow chart indicating the reasons for exclusion is
presented in Figure 3. Excluded studies, with the reason for exclusion indicated, are
listed in Appendix G.
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Figure 3 Comparator effectiveness literature search � reasons for exclusion

Reports identified by search
(n = 346)

Reports of original studies
(n = 329)

Excluded if a non-systematic
review, audit, letter, statistical
study, epidemiological study,
survey or opinion piece
(n =  17)

Reports of original in vivo human
studies
(n =278)

Excluded if non-human or in vitro
study
(n = 51)

Reports of original in vivo human
RCTs
(n = 103)

Excluded if study reports is not an
RCT
(n = 175)

Reports of original in vivo human
RCTs of observation in patients with
stage III melanoma
 (n = 25)

Excluded if the study does not
report observation as one of the
treatment arms
(n = 36)

Excluded if < 20 patients in the
study
(n = 1)Reports of original in vivo human

RCTs of observation in patients with
stage III melanoma, with ≥ 20
patients
(n = 24) Excluded if the study reports the

wrong outcomes
(n = 13)Reports of original in vivo human

RCTs of observation in patients with
stage III melanoma, with ≥ 20
patients, reporting relevant clinical
outcomes
(n = 11)

Reports of original in vivo human
RCTs of observation
 (n = 67) Excluded if the study is

performed in the wrong patient
group
(n = 42)

Excluded if the study reports
insufficient follow-up
(n = 3)

Reports of original in vivo human
RCTs of observation in patients with
stage III melanoma, with ≥ 20
patients, reporting relevant clinical
outcomes ≥ 5 years
(n = 8)
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Indirect comparisons are generally considered inadequate for the assessment of relative
efficacy and safety for reimbursement purposes. The extent of introduced bias was
considered to determine whether it was appropriate to make relative efficacy and safety
conclusions on the basis of an indirect comparison. Conducting an evaluation of the
economic considerations of M-VAX� was contingent on the ability to conduct an
adequate assessment of relative efficacy and safety.

Expert advice

A supporting committee with expertise in medical oncology, general practice, general
surgery, dermatopathology, epidemiology and health economics was established to
evaluate the evidence and provide advice to MSAC from a clinical perspective. In
selecting members for supporting committees, MSAC�s practice is to approach the
appropriate medical colleges, specialist societies and associations and consumer bodies
for nominees. Membership of the supporting committee is provided at Appendix B.
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Results of assessment

At present, the highest level of evidence available to describe the safety and efficacy of
M-VAX� as an adjuvant treatment for stage IIIB and IIIC melanoma, is level IV
evidence. The primary evidence (Berd (2001), with an associated study report) is data
collected in four prospective, phase II, uncontrolled clinical trials.

It is important to note that the dose and administration regimen varies across the four
phase II trials, with none representing the currently recommended regimen (Table 7). In
addition, the manufacturing process has been modified subsequent to these trials, and
the effect of this upon safety and efficacy is unknown.

Is it safe?

Traditionally, the authority to regulate biological products used for medicinal use did not
extend to organs or tissues obtained from the same patient, even when significant
modification had occurred (Ward 2000). As a result, it is still common for autologous
products to be exempt from registration and/or listing on national therapeutic goods
registers, as is the case in Australia. In practice, this means that there is no requirement to
demonstrate safety and efficacy of the product with rigorous evidence from preclinical
and clinical trials. Technological advances have led to a dramatic increase in autologous
therapies, and therefore an increase in the number of therapeutic products that fall
beyond the boundaries of current legislation and are not subject to regulation.

The FDA has recently recognised the need to extend its authority to include autologous
products, and has begun a process toward the regulation of cellular and tissue-based
products11. Similarly, the European Medicines Evaluation Agency is initiating a regulatory
requirement for these products. Currently, autologous products remain exempt from
TGA safety and efficacy evaluation in Australia.

Therefore, in contrast to the majority of products assessed by MSAC for reimbursement
purposes, M-VAX� has had no prior evaluation of safety and efficacy by an Australian
regulatory authority, other than licensing of the manufacturing facility. For this reason, it
is necessary to consider all theoretical and reported safety issues.

Although M-VAX� is produced from a patient�s own tumour cells, considerable
processing and modification takes place ex vivo. Initially, the tumour cells are transported
to a central processing laboratory. Courier transportation must occur within 48 hours of
resection. A tumour collection kit (TCK) is provided for this purpose, comprising:

•  temperature bricks to maintain the temperature at 2�8º C and reduce the risk of
tumour freezing or spoiling

•  sterile containers for the tumour, to minimise the risk of infection

•  sterile Hanks� solution to cover the tumour
                                                

11Tissue Action Plan, 1998.
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•  tumour registration form for completion by the surgical staff.

After processing of the tumour (commercial in confidence), vials are frozen and stored in
liquid nitrogen. On the day of vaccination, cells are thawed and irradiated at 2500 cGy.
This radiation dose is generally accepted as sufficient to prevent cell proliferation and
therefore tumour growth after re-injection. Cells are then haptenised with dinitrophenyl
(DNP), washed and resuspended in Hanks� solution buffered with human serum albumin
(HSA). The vaccine is transported on ice to the clinic/hospital in a vaccine transport
container.

Despite efforts to maintain sterility, the ex vivo storage and processing of biological
material provides an opportunity for contamination. It is normal practice for injected
pharmaceuticals and biologicals to undergo testing to confirm the absence of
contaminants. In the case of the production of M-VAX� in Australia, the vaccine is
currently manufactured and shipped to the clinician within 24 hours, but complete results
of sterility testing are not available until up to 14 days post-manufacture. Preliminary
results are available after three days. Therefore, it is possible that a contaminated vaccine
could be injected into a patient.

In October 2001, the FDA issued a warning letter relating to the use of M-VAX� as an
investigational new drug product in the USA, citing several occasions when patients were
injected with contaminated vaccine. Furthermore, additional doses of the vaccine
continued to be produced from the same tumour source material, even though the initial
dose had already proved to be contaminated. The FDA were particularly concerned that
treating clinicians were not always notified of vaccine contamination. All of the incidents
referred to by the FDA relate to the USA manufacturing facility in Philadelphia, not to
the Australian facility.

The manufacturer has since modified the processing in the USA to allow vaccine
preparation (including irradiation and haptenisation) to occur before cryopreservation. A
sample of this final product is obtained for sterility testing prior to cryopreservation. The
results of the sterility assays are therefore available before distribution of the
manufactured vaccine to the treating clinician. In addition, the shelf-life of the vaccine is
extended to four days. While not current practice in Australia, the applicant states that
these modifications to manufacturing processes will be adopted in the near future.
Nevertheless, contamination remains a potential risk.

There are only limited adverse event data available for the 214 patients who took part in
the phase II studies (Table 4) and these are generally poorly reported. For trials 4.2�8.2,
adverse reactions were not recorded if: a) they were expected outcomes of treatment or
b) they were judged by the investigator not to be related to the vaccine.

Table 4 Adverse event data

Patients reporting adverse reaction (%)a

Trials 4.2–8.2 Trial 9.2
Injection site adverse reactions Not adequately reported 81/87 (93%)
Adverse reactions attributed to
cyclophosphamide

Not adequately reported 62/87 (71%)

Other adverse reactions 3/127 (2.4%) 0/87 (0%)
aMany patients reported multiple reactions as a result of the multiple vaccine doses; therefore, the number of patients tabulated here does not
equate to the number of reactions.
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Almost all patients in trial 9.2 were found to develop a local reaction at the injection site,
consisting of a draining, tender pustule that healed in 2�3 months. The investigators
attributed this to BCG mixed with the vaccine, as these effects are common in response
to BCG. However, the effect of multiple BCG doses in close succession may increase the
reaction. Indeed, the authors report an increasing intensity of the reaction as the patients
developed sensitivity to BCG over the course of the trial. Furthermore, as the BCG and
vaccine are administered together, it is difficult to conclusively assign the injection site
reactions to the BCG alone.

The publication summarising the results of the patients investigated in these four phase
II trials states that �low-dose cyclophosphamide causes nausea and vomiting (generally
grade 1) in approximately 25 per cent of patients� (Berd 2001). However, this statement
is misleading. The authors appear to have used the total evaluable population from all
trials as a denominator (n = 214), when these adverse events were adequately reported
only in trial 9.2 (n = 87). The true incidence of nausea and vomiting attributable to
cyclophosphamide is likely to be similar to that reported in trial 9.2 (ie, 71%).
Furthermore, the study report indicates that while nausea was predominantly grade 1,
grade 2 vomiting was actually more common than grade 1 vomiting.

Three patients experienced other adverse reactions thought to be attributable to the
vaccine. Details are not available, but reactions included erythema, oedema, rash, fever,
chills, malaise and myalgia. There is no information provided regarding the severity of
these reactions; however, administration of the vaccine was stopped in one patient.

Safety of the comparator intervention, observation alone, was not reviewed. It was
assumed that observation caused no treatment-related adverse reactions.

Summary of M-VAX™ safety relative to comparator

After reviewing the available evidence, it was concluded that it is not possible to make a
reliable comparison of the relative safety of M-VAX� and observation. This is because
only uncontrolled and poorly reported data are currently available for M-VAX�.
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Is it effective?

Table 5 provides a summary of the published clinical evidence meeting the inclusion
criteria for review. A level of evidence was assigned to each publication according to the
NHMRC definitions.

Table 5 Summary of clinical evidence of M-VAX™ in the treatment of stage IIIB and IIIC melanoma

Level of
evidence

Publication and study design Patient characteristics Included in
efficacy review

I None available
II None available
III-1 None available
III-2 None available
III-3 None available
IV Berd et al (1997)

(trials 4.2, 6.2)
Combination of two uncontrolled phase
II clinical trials with variable dose
regimens not consistent with current
recommended use

n = 62
Patients included in Berd (2001)
and accompanying study report

Noa

Berd (2001)
 (trials 4.2, 6.2, 8.2 and 9.2)
(applicant has provided study report)
Combination of four uncontrolled phase
II clinical trials with variable dose
regimens not consistent with current
recommended use

n = 214
Minimal patient data, methodology
and results presented in publication
AJCC staging not reported

Yes

Abbreviation: AJCC, American Joint Committee on Cancer staging system
aOutcomes reported in Berd (2001).

At present, only level IV evidence exists to describe the efficacy and safety of M-VAX�

as an adjuvant treatment of stage IIIB and IIIC melanoma. As yet, no phase III,
controlled clinical trial evidence is available.
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The primary evidence (Berd (2001), and the associated study report) is data collected in
four prospective, phase II, uncontrolled clinical trials (trials 4.2, 6.2, 8.2 and 9.2). Patients
in these trials were recruited between October 1989 and September 1995 at a single
centre (Thomas Jefferson University, Philadelphia, USA). Table 6 presents the inclusion
and exclusion criteria.

Table 6 Inclusion and exclusion criteria for M-VAX™ trials 4.2, 6.2, 8.2 and 9.2

Inclusion criteria Exclusion criteria
Clinically evident metastatic disease in lymph nodes that
can be completely resected

Insufficient quantity of tumour cells for vaccine and skin
testing (< 100 x 106 cells)
Estimated survival less than 6 months
Karnofsky performance status < 80
Administration of cytotoxic drugs within preceding 4 weeksa

(8 weeks for nitrosourea drugs)
Major field radiation therapy within preceding 8 weeksb

Current administration of corticosteroids
Haematocrit < 25% or WBC < 3000/l
Age < 18 years
Active, serious infections
Concurrent active malignancy other than squamous cell
carcinoma of skin or in situ carcinoma of the cervix, or early
stage (A or B1) prostate cancer
Evidence of infection with hepatitis B virus (circulating
antigen) or with HIV (circulating antibody)
Inability to give informed consent
Metastatic melanoma indicated by postoperative clinical or
laboratory evaluation

Abbreviations: WBC, white blood cell; HIV, human immunodeficiency virus
aFor trial 9.2 only: administration of cytotoxic drugs within preceding 6 weeks.
bFor trial 9.2 only: major field radiation therapy within preceding 6 months.
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Furthermore, the dose regimens vary across the four trials. A summary of the dose
regimens used in the four trials and that requested by the applicant for reimbursement
are presented in Table 7. None of the regimens are identical to the currently
recommended dose regimen that is the subject of this application for reimbursement.
Furthermore, the manufacturing process has recently been modified in the USA and will
be modified in Australia in the near future. The effect of these changes on the efficacy of
the treatment has not yet been reported.

Table 7 M-VAX™ treatment regimens in the phase II clinical trials and the regimen recommended in
current application

Cyclo-
phosphamide

DNFB
sensitisation

Vaccine regimena Vaccine mixed with
BCG?

Trial 4.2 Days �17, 0, 28 Days �14, �13 Days 3, 31, 59, 87, 115, 143, 171, 199
Dose: 5�20 x 106 cells

All doses mixed with
BCG

Trial 6.2 Days �17, 0, 70 Days �14, �13 Days 3, 10, 17, 73, 80, 87 (DNP-modified)
Days 24, 31, 38, 94, 101, 108 (not DNP-
modified)
Dose: 5�20 x 106 cells

Only doses on days 3,
24, 73, and 94 were
mixed with BCG

Trial 8.2 Days �17, 0, 70 Days �14, �13 Days 3, 10, 17, 24, 31, 38, 73, 80, 87, 94,
101, 108
Dose: 5�20 x 106 cells

All doses given with
BCG

Trial 9.2 Day 0 None Days 3, 10, 17, 24, 31, 38, then
6 and 12 months
Dose: 2.5�7.5 x 106 cells

All doses given with
BCG

Currentb Day 0 None Days 3, 10, 17, 24, 31, 38 then 6 months
Dose: 2.5�7.5 x 106 cells

All doses given with
BCG

Abbreviations: DNFB, dinitrofluorobenzene; DNP, dinitrophenyl; BCG, bacille Calmette-Guérin.
aAll vaccine doses DNP-modified unless otherwise indicated.
bThe currently recommended dose regimen for which the applicant is seeking reimbursement.

The dose regimens investigated in trials 4.2, 6.2 and 8.2 are quite different from the
recommended dose regimen. The dose regimen used in trial 9.2 differs from the current
recommendation only because it has an additional vaccine dose 12 months after surgery.
For this reason, wherever possible, this assessment report will present data a) for trial 9.2
alone and b) pooled across all four trials, separately.

The demographic characteristics were consistent across the four trials. The median age of
patients was 52 years (range 16�83 years), of whom 57 per cent were male. The majority
of patients had a primary melanoma of the trunk (46%) or extremity (34%). All patients
had at least one macroscopic nodal tumour, but a considerable proportion had more
than one positive node (Table 8). No other patient characteristics (eg, AJCC staging) are
reported in either the publication or study report.
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Table 8 M-VAX™ disease characteristics

Number of positive nodes Combined total for
trials 4.2, 6.2, 8.2 and 9.2

n (%)

Trial 9.2

n (%)
One nodal basin

1 64 (29.9) 24 (27.6)
2�3 41 (19.2) 16 (18.4)
4 or more 46 (21.5) 20 (23.0)
Unknown 3 (1.4) 3 (3.4)

2 nodal basins 40 (18.7) 16 (18.4)
In-transit metastases 20 (9.3) 8 (9.2)
Total 214 (100) 87 (100)

The primary outcome measure for the purposes of this assessment was overall survival
after 5 years. The secondary outcome was relapse-free survival. All patients in trials 4.2,
6.2 and 8.2 had been followed up for longer than 5 years. At the time of this assessment,
41 patients in trial 9.2 had been followed for 5 years. Table 9 present the 5-year overall
and relapse-free survival results.

Table 9 Overall and relapse-free survival at 5 years

Trial 4.2 Trial 6.2 Trial 8.2 Trial 9.2a

Overall survival 25/47 (53%) 13/30 (43%) 17/50 (34%) 19/41 (46%)
(95% CI: 28.2�65.5)

Relapse-free survival 20/47 (43%) 8/30 (27%) 10/50 (20%) 14/41 (34%)
(95% CI: 18.5�54.2)

aPatient follow-up is incomplete in trial 9.2. Results presented here are as at 20 June 2002.

There was considerable heterogeneity among the dose regimens and vaccine preparations
administered to patients in each of the four trials. Furthermore, the demographic and
disease characteristics of the included patients is poorly reported in the publication and
study report. Therefore, the inconsistency in treatment regimens and the uncertainty
surrounding the patient populations included in the trials mean that it is inappropriate to
pool the results of the phase II trials.

Hence, the best available evidence indicates that the 5-year overall survival of stage III
melanoma patients receiving treatment with an M-VAX� regimen very close to that
currently recommended is approximately 46 per cent (trial 9.2).

A systematic review of the evidence describing the efficacy of the comparator
(observation alone) was undertaken for this assessment report. The review indicated that
good quality evidence from randomised controlled clinical trials was available. In
addition, a systematic review of the observation arm of randomised controlled trials has
recently presented in abstract form only (Wheatley et al 2001). Only studies with data for
stage III melanoma patients were included. A summary of level I and II evidence is
presented in Table 10. As high quality level I and II evidence was available, level III
evidence was not sourced or reviewed for the comparator.
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Table 10 Summary of clinical evidence for efficacy of the comparator treatment for stage III melanomaa

Level of
evidence

Publication, study
design and

location

Relevant
treatment

arm

Characteristics of patients in the observation
arm

Included in
efficacy
review?

I Wheatley et al
(2001)b

Systematic review
and meta-analysis
of 10 randomised,
controlled clinical
trials
International

Observation Currently only limited data available in abstract
form

No

II Kikwood et al
(1996)
(ECOG 1684)
Multicentre,
randomised,
controlled clinical
trial USA

Observation n = 137; 58% male
CS1, PS1: 11% of trial population
CS1, PS2: 10%
CS2, PS2: 15%
CS2R: 64%
ECOG performance status 0: 90%
ECOG performance status 1: 10%
Ulceration: 17%
No ulceration: 77%
Ulceration unknown: 6%

Yes

II Kirkwood et al
(1997)
(ECOG 1684)
Multicentre,
randomised,
controlled clinical
trial
USA

As above As above No
Duplicates
data of
Kirkwood
(1996)

II Kirkwood (2000)
(ECOG 1690)
Multicentre,
randomised,
controlled clinical
trial
USA

Observation AJCC stage IIB and III
Stage IIB: 26%
Clinically-occult node positive (~stage IIIA): 14%
Clinically-apparent (~stage IIIB): 10%
Recurrent lymph node positive: 49%
ECOG performance status 0: 84%
ECOG performance status 1: 16%
Ulceration: 38%
No ulceration: 58%
Ulceration unknown: 4%
No positive nodes: 26%
1 positive node: 33%
2�3 positive nodes: 21%
> 4 positive nodes: 20%

Yes

II Rao et al (2002)
Multicentre,
randomised,
controlled clinical
trial
USA

As above As above No
Duplicates
data of
Kirkwood
(2000)

(continued overleaf)
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Table 10 (continued) Summary of clinical evidence for efficacy of the comparator treatment for
stage III melanomaa

Level of
evidence

Publication, study
design and

location

Relevant
treatment

arm

Characteristics of patients in the observation
arm

Included in
efficacy
review?

II Cascinelli et al
(2001)
Multicentre,
randomised,
controlled clinical
trial
WHO Melanoma
Programme,
Europe

Observation n = 219
52% male
AJCC stage III, histologically confirmed
ECOG performance status 0: 99%
ECOG performance status unknown: 1%
Ulceration: 37%
No ulceration: 35%
Ulceration unknown: 28%
Clinically detectable nodes: 98%
1 positive node: 38%
>1 positive nodes: 62%[these last two figs add
to 100%, so where did you put the 2% with no
clinically detectable nodes?

Yes

II Cameron et al
(2001)
Multicentre,
randomised,
controlled clinical
trial
Scotland

Observation n = 48
AJCC stage IIB and III, histologically confirmed
Patients with undefined �poor� performance
status were excluded.
Ulceration status not reported

Yes
5-year overall
survival data
obtained
directly from
author

II Wallack et al (1998)
Multicentre
randomised,
placebo-controlled
clinical trial
USA

Placebo
vaccine

n = 113; 66% male
AJCC stage III, histologically confirmed
1 positive node: 51% of trial population
2�3 positive nodes: 32%
4�5 positive nodes: 6%
>5 positive nodes: 11%
Karnofsky performance status > 70
Ulceration: 33%
No ulceration: 67%

Yes

II Hersey et al (2002)
Multicentre,
randomised,
controlled clinical
trial
Australia

Observation n = 347; 71% male
AJCC stage IIB and III, histologically confirmed
ECOG performance status 0 or 1
Ulceration: 48%
No ulceration: 28%
Ulceration unknown: 24%
No positive nodes: 23% (of all patients)
1 positive node: 46% (of all patients)
>1 positive node: 31% (of all patients)

Yes

Abbreviations: ECOG, Eastern Cooperative Oncology Group; AJCC, American Joint Committee on Cancer Staging System; WHO, World
 Health Organisation

aSeveral large, multicentre, randomised controlled clinical trials with an observation arm currently have patient follow-up extending to four years
(EORTC 18991 and UKCCCR AIM High).
bAbstract only available (ASCO 2001).
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The overall survival results of the studies are indicated in Table 11. Where possible, data
specific to AJCC stages IIIB and IIIC are presented. Where the outcomes of interest
were not adequately reported for these sub-stages, this is noted.

Table 11 Summary of patient characteristics and outcomes reported in comparator studies

Level of
evidence

Publication Patient sub-stage
reported here

n Primary outcome:
5-year overall survival

% (95% CI)e

Secondary outcome:
5-year disease-free

survival
% (95% CI)e

II Kikwood et al
(1996)
(ECOG 1684)

All patients:
CS1, PS1: (~IIB)
CS1, PS2: (~IIIA)
CS2, PS2: (~IIIB)
CS2R: (~IIIB)

137
15
14
21
87

37a (30�46)
nr
nr
nr
nr

26 (19�34)
67
28
5
24

II Kirkwood (2000)a

(ECOG 1690)
All patients:
IIB:
IIIA:
IIIB:
IIIC:

212
56
29
22
104

54 (45�62)
nr
nr
nr
nr

35 (27�44)
nr
nr
nr
nr

II Cascinelli et al
(2001)

All patients:
IIIA:
IIIB:
IIIC:

219
nr
nr
nr

37b (31�44)
nr
nr
nr

28 (23�35)
nr
nr
nr

II Cameron et al
(2001)

All patients:
IIB:
III:

48
nr
nr

29d (16�48)
nr
23

33d (19�52)
nr
24

II Wallack et al (1998) All patients:
IIIA:
IIIB:
IIIC:

113
nr
nr
nr

48 (36�60)
nr
nr
nr

40 (30�53)
nr
nr
nr

II Hersey et al (2002)a All patients:
Strata 1 (~IIB):
Strata 2
Strata 3:
Strata 2 and 3 (~IIIA)
Strata 4:
Strata 5:
Strata 4 and 5 (~IIIB):

347
80
37
21
58
120
89
209

55 (46�62)
59 (44�72)
64 (44�81)
15 (4�42)
46 (31�63)
67 (56�77)
40 (28�54)
56 (47�65)

46 (39�53)
47 (33�60)
53 (34�73)
13 (4�42)
39 (24�55)
61 (49�72)
31 (20�44)
48 (40�57)

 Abbreviations: ECOG, Eastern Cooperative Oncology Group
aIntention-to-treat.
aEvaluable.
aDenominator not specified.
dThe explanation for the higher relapse free survival than overall survival is not apparent from the publication.
eSurvival results have been rounded to nearest whole percentage. If not reported in publication, 95% confidence intervals were calculated
using the Wilson method.

It is clear from the systematic review of the comparator that prognostic factors such as
AJCC stage critically influence the survival outcomes. This is most clearly demonstrated
in the analysis of prognostic factors conducted by the AJCC in order to finalise the
staging guidelines (Balch et al 2001a). Specifically, the prognosis of patients with AJCC
stage III is significantly influenced by: a) the number of metastatic nodes; b) the extent of
the tumour burden (micrometastases versus macrometastases); c) ulceration of the
primary melanoma; and d) the presence of satellite or in-transit metastases.
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The diversity in the natural history of stage III melanoma is graphically demonstrated by
five-fold differences in 5-year survival rates for the substages. Balch et al (2001b) report a
survival of 69 per cent for patients with non-ulcerated melanoma who have a single,
clinically occult nodal metastasis, compared with just 13 per cent for patients with an
ulcerated melanoma with four or more clinically apparent nodal metastases. This is
reinforced by the variability of the survival results obtained in the observation of the
randomised controlled clinical trials reviewed here (Table 11).

It is clear that randomised controlled trials need to be well-balanced with respect to
prognostic factors. Furthermore, indirect comparison with historical controls is fraught
with potential bias. This is particularly the case when patient characteristics and results
are poorly reported, or not reported by sub-stage.

The results of Hersey et al (2002) provide the only indication of the survival of stage III
melanoma patients specific to the current Australian clinical context, and therefore are
considered the best evidence of the efficacy of observation in this context. The patients
of strata 4 and 5 best represent those likely to be treated with M-VAX�, although the
size of the nodal tumour is not specified. The 5-year overall survival rate of this group
was 55.8 per cent while the relapse-free survival rate was 48.2 per cent. If the somewhat
poorer results of strata 2 and 3 were to be included, these estimates would fall to 53.7 per
cent and 46.1 per cent, respectively.

Summary of M-VAX™ efficacy relative to comparator

There are insufficient data available to make a comparison between M-VAX� and
observation alone, without the introduction of considerable bias. It is recommended that
future assessments of the relative effectiveness of M-VAX� and observation be based on
data from randomised, controlled phase III clinical trials.
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What are the economic considerations?

It is a requirement of the MSAC terms of reference that the economic implications of
the new health technology are considered. This is particularly important when a new
technology offers health benefits at an additional cost, as is so often the case. An
economic evaluation helps to determine whether the additional cost represents value for
money. To assess the value for money of a new health intervention, it is necessary to
express the incremental cost associated with the new treatment relative to the
incremental health benefit gained. When this information is available, an incremental
cost-effectiveness ratio (ICER) can be calculated

In cases where a new technology offers inferior or equal health benefits at a higher cost,
it clearly does not provide value for money.

When determining the incremental cost of the new technology, several factors should be
considered: the costs of the treatment itself; the costs of any downstream management;
treatment costs for any adverse reactions; and also any cost savings achieved. With
respect to incremental effectiveness, there are several possible ways of expressing the
effectiveness of the treatment. In this case an estimate of the incremental survival
between the two treatments would be most appropriate (eg, additional patients alive, life-
years gained or quality-adjusted life-years gained). In order to conduct an economic
evaluation, it is essential that an accurate measure of incremental effectiveness is available
from high quality evidence with minimal potential for bias.

It is concluded that there is currently insufficient data to estimate the relative
effectiveness of M-VAX� and observation alone without the introduction of
considerable bias. Conducting an economic evaluation on the basis of an indirect
comparison between M-VAX� data (derived from uncontrolled phase II clinical trials)
and observation data (derived from high quality phase III clinical trials) may be
misleading. This is particularly the case when prognostic factors and patient
inclusion/exclusion criteria are not consistent.

ICER =
Costnew technology � Costcomparator

Effectivenessnew technology � Effectivenesscomparator
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Conclusions

At present, only low-level evidence is available to describe the safety and efficacy of
M-VAX� as an adjuvant treatment for stage IIIB and IIIC melanoma. The primary
evidence comes from data collected in four prospective, phase II, uncontrolled clinical
trials. Furthermore, the manufacturing process, dose and administration regimens vary
across the four trials, with none equating exactly to the currently recommended
procedure.

Safety

Mild nausea and vomiting occur in the majority of patients receiving M-VAX�, probably
secondary to the use of cyclophosphamide. Injection site reactions are also common. In
the USA, there have been several reports of contaminated vaccine being administered to
patients.

After reviewing the available evidence, it was concluded that it is not possible to make a
reliable comparison of the relative safety of M-VAX� and observation. This is because
only uncontrolled and poorly reported data are currently available for M-VAX�.

Effectiveness

There are insufficient data available to make a comparison of the relative efficacy of M-
VAX� and observation, without the introduction of considerable bias.

Cost-effectiveness

Conducting an economic evaluation on the basis of an indirect comparison between M-
VAX� data (derived from uncontrolled phase II clinical trials) and observation data
(derived from high quality phase III clinical trials) may be misleading. Therefore it is
concluded that there is currently insufficient data to estimate the cost effectiveness of M-
VAX� relative to observation.
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Recommendation

MSAC recommended that on the strength of evidence pertaining to M-VAX� , a
treatment for patients with advanced stage III melanoma, public funding should not be
supported for this procedure.

The Minister for Health and Ageing accepted this recommendation on 8 October 2002.
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Appendix A MSAC terms of reference and
membership

MSAC's terms of reference are to:

•  advise the Minister for Health and Ageing on the strength of evidence pertaining
to new and emerging medical technologies and procedures in relation to their
safety, effectiveness and cost-effectiveness and under what circumstances public
funding should be supported;

•  advise the Minister for Health and Ageing on which new medical technologies
and procedures should be funded on an interim basis to allow data to be
assembled to determine their safety, effectiveness and cost-effectiveness;

•  advise the Minister for Health and Ageing on references related either to new
and/or existing medical technologies and procedures; and

•  undertake health technology assessment work referred by the Australian Health
Ministers� Advisory Council (AHMAC) and report its findings to AHMAC.

The membership of MSAC comprises a mix of clinical expertise covering pathology,
nuclear medicine, surgery, specialist medicine and general practice, plus clinical
epidemiology and clinical trials, health economics, consumers, and health administration
and planning:

Member Expertise or affiliation
Mr Stephen Blamey (Chair) General surgery

Professor Bruce Barraclough General surgery

Professor Syd Bell Pathology

Dr Paul Craft Clinical epidemiology and oncology

Professor Ian Fraser Reproductive medicine

Professor Jane Hall

Dr Terri Jackson

Health economics

Health economics

Ms Rebecca James

Professor Brendon Kearney

Consumer health issues

Health administration and planning

Mr Alan Keith Assistant Secretary, Diagnostics and Technology Branch,
Commonwealth Department of Health and Ageing

Associate Professor Richard King Internal medicine

Dr Ray Kirk

Dr Michael Kitchener

Health research

Nuclear medicine

Mr Lou McCallum Consumer health issues

Dr Ewa Piejko

Professor John Simes

General practice

Clinical epidemiology and clinical trials
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Professor Richard Smallwood Chief Medical Officer,
Commonwealth Department of Health and Ageing

Dr Robert Stable Representing Australian Health Ministers' Advisory Council

Professor Bryant Stokes Neurological surgery

Professor Ken Thomson Radiology

Dr Douglas Travis Urology
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Appendix B Supporting committee

Supporting committee for MSAC application 1049 M-VAX™ as a treatment for
advanced melanoma

            Dr Paul Craft (Chair)
            MB BS, MPH, FRACP

            Director Medical Oncology Unit
            Canberra Hospital

Member of MSAC

Professor Bruce Barraclough
MB BS, FRACS, FACS, DDU

Professor of Cancer Services
University of Sydney and
Northern Sydney Health

Member of MSAC

Dr Philip Clarke
MB BS, FRACGP, DipFamMed
Dip Dermatological Sciences

Dermatologist

Clinical Lecturer, Dermatology
University of Tasmania Medical School

VMO consultant in dermatology
Launceston General Hospital
Tasmania

Nominated by Royal
Australian College of
General Practitioners

Mr Clive Deverall
Hon DLitt
Consumer representative

Consumer Health Forum

Professor Jane Hall
BA, PhD

Director of the Centre for Health Economic
Research and Evaluation,
University of Technology Sydney

Member of MSAC
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Professor Peter Hersey
MB BS, FRACP, DPhil(Oxon)

Senior Staff Specialist
Newcastle Mater Hospital

Research Director
Newcastle Melanoma Unit

Consultant Immunologist
Sydney Melanoma Unit

Conjoint Professor in Oncology
University of Newcastle

Co-opted

Professor Michael O’Rourke
MB BS, FRACS, FRCS, FACS, FRCS(Ed)

Director of Surgery
Mater Melanoma Research Unit, Queensland

Clinical Director
Queensland Institute of Medical Research
Melanoma Vaccine Group

Nominated by Royal
Australasian College of
Surgeons

Associate Professor Ruth Salom
MB BS, BMedSci, MD, FRCPA

Pathologist
Dorevitch Pathology

Pathologist
Monash University, Melbourne

Nominated by Royal
Australasian College of
Pathologists
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Appendix C Studies included in the review

Table 12 Studies included in the review

Publication Study design and patient characteristics Comments Outcomes
Berd et al (1997) n = 62

Uncontrolled phase II clinical trials (trials 4.2
and 6.2)
AJCC staging not reported

Combination of two
uncontrolled phase II clinical
trials with variable dose
regimens not consistent
with current recommended
use

Overall
survival and
relapse-free
survival

Berd (2001) n = 214
Uncontrolled phase II clinical trials (trials
4.2, 6.2, 8.2 and 9.2)
Minimal patient data and methodology
presented in publication
AJCC staging not reported
(Applicant has provided associated study
report)

Combination of four
uncontrolled phase II clinical
trials with variable dose
regimens not consistent
with current recommended
use

Overall
survival and
relapse-free
survival

Abbreviation: AJCC, American Joint Committee on Cancer Staging System
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Appendix D  M-VAX™ – literature search
strategies

Medline search strategy

The search strategy used to identify relevant studies of M-VAX� in Medline is presented
in Table 13

Table 13 M-VAX™ Medline search strategy (1966 to April week 3 2002)

Keyword/search history Results

1 exp cancer vaccines/ 1748
2 vaccines/ 5581
3 or/1�2 7319
4 3 and autologous.ti,ab. 301
5 3 and exp haptens/ 31
6 3 and dinitrofluorobenzene/ 1
7 or/4�6 325
8 7 and exp melanoma/ 97
9 7 and melanoma.ti,ab. 109
10 7 and *neoplasms/th 28
11 ((m adj vax) or mvax).mp. 1
12 or/5�6,8�11 155
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Embase search strategy

The search strategy used to identify relevant studies of M-VAX� in Embase is presented
in Table 14.

Table 14 M-VAX™ Embase search strategy (1980 to 2002 week 18)

Keyword/search history Results

1 melanoma vaccine/ 249
2 cancer vaccine/ 1574
3 tumor vaccine/ 899
4 tumor cell vaccine/ 153
5 or/1�4 2771
6 5 and autologous.ti,ab. 413
7 hapten/ 2100
8 2,4 dinitrophenol/ 2488
9 or/7�8 4513
10 9 and exp vaccine/ 55
11 9 and intradermal drug administration/ 24
12 or/10�11 77
13 6 and 12 7
14 5 and 12 17
15 or/6,12 483
16 15 and exp melanoma/ 134
17 15 and melanoma.ti,ab. 143
18 ((m adj vax) or mvax).mp. 3
19 or/14,16�18 163
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Appendix E M-VAX™ – list of citations
and reasons for exclusion

1. Anonymous (1981), Measles and mumps virus vaccine (M-M-Vax), Medical Journal of Australia 2: 40.
Reason for exclusion: Non M-VAX intervention.

2. Anonymous (1985), [From artificial antigens to artificial vaccines][Russian], Zhurnal Mikrobiologii,
Epidemiologii i Immunobiologii 7: 106-111.
Reason for exclusion: Review.

3. Anonymous (2002), Cancer vaccine � antigenics, Biodrugs 16: 72-74.
Reason for exclusion: Non M-VAX intervention.

4. Abdel-Wahab Z, Weltz C, Hester D, Pickett N, Vervaert C, Barber JR, Jolly D, Seigler HF (1997), A phase
I clinical trial of immunotherapy with interferon-gamma gene-modified autologous melanoma cells:
monitoring the humoral immune response, Cancer 80: 401-412.
Reason for exclusion: Non M-VAX intervention.

5. Abdel-Wahab ZA, Osanto S, Darrow TL, Barber JR, Vervaert CE, Gangavalli R, McCallister TJ, Seigler
HF (1994), Transduction of human melanoma cells with the gamma interferon gene enhances cellular
immunity, Cancer Gene Therapy 1: 171-179.
Reason for exclusion: In vitro study.

6. Agarwala SS, Kirkwood JM (1998), Adjuvant therapy of melanoma, Seminars in Surgical Oncology 14: 302-310.
Reason for exclusion: Review.

7. Agarwala SS (2001), Chemotherapy Foundation Symposium XVIII: session on malignant melanoma,
Expert Opinion on Investigational Drugs 10: 381-385.
Reason for exclusion: Review.

8. Ahn SS, Irie RF, Weisenburger TH, Jones PC, Juillard G, Roe DJ, Morton DL (1982), Humoral immune
response to intralymphatic immunotherapy for disseminated melanoma: correlation with clinical response,
Surgery 92: 362-367.
Reason for exclusion: Non M-VAX intervention.

9. Akiyoshi T (1997), Cancer vaccine therapy using peptides derived from tumor-rejection antigens, Japanese
Journal of Cancer & Chemotherapy 24: 511-519.
Reason for exclusion: Non M-VAX intervention.

10. Allman AJ, McPherson TB, Merrill LC, Badylak SF, Metzger DW (2002), The th2-restricted immune
response to xenogeneic small intestinal submucosa does not influence systemic protective immunity to
viral and bacterial pathogens, Tissue Engineering 8: 53-62.
Reason for exclusion: non-human study.

11. Anderson PW, Pichichero ME, Stein EC, Porcelli S, Betts RF, Connuck DM, Korones D, Insel RA,
Zahradnik JM, Eby R (1989), Effect of oligosaccharide chain length, exposed terminal group, and hapten
loading on the antibody response of human adults and infants to vaccines consisting of Haemophilus
influenzae type b capsular antigen unterminally coupled to the diphtheria protein CRM197, Journal of
Immunology 142: 2464-2468.
Reason for exclusion: Non M-VAX intervention.

12. Applebaum J, Reynolds S, Knispel J, Oratz R, Shapiro R, Bystryn J-C (1998), Identification of melanoma
antigens that are immunogenic in humans and expressed in vivo, Journal of the National Cancer Institute 90:
146-149.
Reason for exclusion: Non M-VAX intervention.
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13. Araki K, Noguchi Y, Hirouchi T, Yoshikawa E, Kataoka S, Silverni L, Miyazawa H, Kuzuhara H, Suzuki
C, Shimada Y, Hamasato S, Maeda N, Shimamura Y, Ogawa Y, Ohtsuki Y, Fujimoto S (2000), Cancer
regression induced by modified CTL therapy is regulated by HLA class II and class I antigens in Japanese
patients with advanced cancer, International Journal of Oncology 17: 1107-1118.
Reason for exclusion: Non M-VAX intervention.

14. Arienti F, Belli F, Napolitano F, Sule-Suso J, Mazzocchi A, Gallino GF, Cattelan A, Santantonio C,
Rivoltini L, Melani C, Colombo MP, Cascinelli N, Maio M, Parmiani G, Sanantonio C (1999), Vaccination
of melanoma patients with interleukin 4 gene-transduced allogeneic melanoma cells, Human Gene Therapy
10: 2907-2916.
Reason for exclusion: Non M-VAX intervention.

15. Asada H, Kishida T, Hirai H, Satoh E, Ohashi S, Takeuchi M, Kubo T, Kita M, Iwakura Y, Imanishi J,
Mazda O (2002), Significant antitumor effects obtained by autologous tumor cell vaccine engineered to
secrete interleukin (IL)-12 and IL-18 by means of the EBV/Lipoplex, Molecular Therapy: the Journal of the
American Society of Gene Therapy 5: 609-616.
Reason for exclusion: Non M-VAX intervention.

16. Ashley DM, Faiola B, Nair S, Hale LP, Bigner DD, Gilboa E (1997), Bone marrow-generated dendritic
cells pulsed with tumor extracts or tumor RNA induce antitumor immunity against central nervous system
tumors, Journal of Experimental Medicine 186: 1177-1182.
Reason for exclusion: Non M-VAX intervention.

17. Baars A, Claessen AM, van den Eertwegh AJ, Gall HE, Stam AG, Meijer S, Giaccone G, Meijer CJ,
Scheper RJ, Wagstaff J, Vermorken JB, Pinedo HM (2000), Skin tests predict survival after autologous
tumor cell vaccination in metastatic melanoma: experience in 81 patients, Annals of Oncology 11: 965-970.
Reason for exclusion: Non M-VAX intervention.

18. Banchereau J, Palucka AK, Dhodapkar M, Burkeholder S, Taquet N, Rolland A, Taquet S, Coquery S,
Wittkowski KM, Bhardwaj N, Pineiro L, Steinman R, Fay J (2001), Immune and clinical responses in
patients with metastatic melanoma to CD34(+) progenitor-derived dendritic cell vaccine, Cancer Research 61:
6451-6458.
Reason for exclusion: Non M-VAX intervention.

19. Barth A, Hoon DS, Foshag LJ, Nizze JA, Famatiga E, Okun E, Morton DL (1994), Polyvalent melanoma
cell vaccine induces delayed-type hypersensitivity and in vitro cellular immune response, Cancer Research 54:
3342-3345.
Reason for exclusion: Non M-VAX intervention.

20. Bartholeyns J, Romet-Lemonne JL, Chokri M, Buyse M, Velu T, Bruyns C, Van de Winkel JJ, Heeney J,
Koopman G, Malmsten M, De Groote D, Monsigny M, Midoux P, Alarcon B (1998), Cellular vaccines,
Research in Immunology 149: 647-649.
Reason for exclusion: Non M-VAX intervention.

21. Bartnes K (2001), [Tumor antigens presented to T helper lymphocytes � critical components of the cancer
vaccine]. [Review] [Norwegian], Tidsskrift for Den Norske Laegeforening 121: 2941-2945.
Reason for exclusion: Review.

22. Basalp A, Mustafaeva Z, Mustafaev M (2002), Immunogenic Cu2+-induced biopolymer systems comprising
a steroid hormone, protein antigen, and synthetic polyelectrolytes, Hybrid Hybridomics 21: 45-51.
Reason for exclusion: Non-human study.

23. Batliwalla FM, Bateman BA, Serrano D, Murray D, Macphail S, Maino VC, Ansel JC, Gregersen PK,
Armstrong CA (1998), A 15-year follow-up of AJCC stage III malignant melanoma patients treated
postsurgically with Newcastle disease virus (NDV) oncolysate and determination of alterations in the CD8
T cell repertoire, Molecular Medicine 4: 783-794
Reason for exclusion: Non M-VAX intervention

24. Becker JC, Kampgen E, Brocker E-B (2000), Classical chemotherapy for metastatic melanoma, Clinical &
Experimental Dermatology 25: 503-508.
Reason for exclusion: Review.
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25. Berard F, Blanco P, Davoust J, Neidhart-Berard EM, Nouri-Shirazi M, Taquet N, Rimoldi D, Cerottini JC,
Banchereau J, Palucka AK (2000), Cross-priming of naive CD8 T cells against melanoma antigens using
dendritic cells loaded with killed allogeneic melanoma cells, Journal of Experimental Medicine 192: 1535-1544.
Reason for exclusion: Non M-VAX intervention.

26. Berd D, Maguire HC, Jr., Mastrangelo MJ (1986), Induction of cell-mediated immunity to autologous
melanoma cells and regression of metastases after treatment with a melanoma cell vaccine preceded by
cyclophosphamide, Cancer Research 46: 2572-2577.
Reason for exclusion: Non M-VAX intervention.

27. Berd D, Mastrangelo MJ (1988), Effect of low dose cyclophosphamide on the immune system of cancer
patients: depletion of CD4+, 2H4+ suppressor-inducer T-cells, Cancer Research 48: 1671-1675.
Reason for exclusion: Non M-VAX intervention.

28. Berd D, Maguire Jr HC, McCue P, Mastrangelo MJ (1990), Treatment of metastatic melanoma with an
autologous tumor-cell vaccine: clinical and immunologic results in 64 patients, Journal of Clinical Oncology 8:
1858-1867.
Reason for exclusion: Non M-VAX intervention.

29. Berd D, Murphy G, Maguire Jr HC, Mastrangelo MJ (1991), Immunization with haptenized, autologous
tumor cells induces inflammation of human melanoma metastases, Cancer Research 51: 2731-2734.
Reason for exclusion: Wrong patient group.

30. Berd D, Maguire Jr HC, Mastrangelo MJ (1993), Treatment of human melanoma with a hapten-modified
autologous vaccine, Annals of the New York Academy of Sciences 690: 147-152.
Reason for exclusion: Wrong patient group.

31. Berd D, Maguire Jr HC, Mastrangelo MJ, Murphy G (1994), Activation markers on T cells infiltrating
melanoma metastases after therapy with dinitrophenyl-conjugated vaccine, Cancer Immunology, Immunotherapy
39: 141-147.
Reason for exclusion: Wrong outcomes.

32. Berd D, Parmiani G (1995), Human tumor vaccines go molecular. Summary of American Association for
Cancer Research Symposium, March 20, 1995, Cancer Immunology, Immunotherapy 41: 199-200.
Reason for exclusion: Review.

33. Berd D, Kairys J, Dunton C, Mastrangelo MJ, Sato T, Maguire HC, Jr (1998), Autologous, hapten-modified
vaccine as a treatment for human cancers, Seminars in Oncology 25: 646-653.
Reason for exclusion: Review.

34. Berd D (2000), Melanoma vaccines as a therapeutic option, Southern Medical Journal 93: 439-440.
Reason for exclusion: Letter.

35. Berd D, Sato T, Cohn H, Maguire HC, Jr., Mastrangelo MJ (2001), Treatment of metastatic melanoma with
autologous, hapten-modified melanoma vaccine: regression of pulmonary metastases, International Journal of
Cancer 94: 531-539.
Reason for exclusion: Wrong patient group.

36. Berd D (2002), M-VAX: an autologous, hapten-modified vaccine for human cancer, Expert Opinion on
Biological Therapy 2: 335-342.
Reason for exclusion: Review.

37. Bergmann L (1989), Malignant melanoma � prognosis and actual treatment strategies with chemotherapy
and biological response modifiers, European Journal of Cancer & Clinical Oncology 25: S31-S36.
Reason for exclusion: Not an M-VAX study.

38. Beuth J (1998), Guidelines for active specific immunotherapy (ASI) with autologous tumor vaccines,
Zeitschrift fur Onkologie 30: 101-109.
Reason for exclusion: Review.



M-VAX™ – a treatment for patients with advanced stage III melanoma 45

39. Bixler GS, Jr, Pillai S (1989), The cellular basis of the immune response to conjugate vaccines, Contributions
to Microbiology & Immunology 10: 18-47.
Reason for exclusion: Review.

40. Bodey B, Bodey B, Jr, Siegel SE, Kaiser HE (2000), Failure of cancer vaccines: the significant limitations of
this approach to immunotherapy, Anticancer Research 20: 2665-2676.
Reason for exclusion: Review.

41. Bona C, Moran T (1985), Idiotype vaccines, Annales de l'Institut Pasteur – Immunologie 136C: 299-312.
Reason for exclusion: Review.

42. Bridgewater J, Collins M (1995), Vaccine immunotherapy for cancer, Molecular & Cell Biology of Human
Diseases Series 5: 140-156.
Reason for exclusion: Review.

43. Brouwenstijn N, Hoogstraten C, Verdegaal EME, Van der Spek CW, Deckers JG, Mulder A, Osanto S,
Schrier PI (1998), Definition of unique and shared T-cell defined tumor antigens in human renal cell
carcinoma, Journal of Immunotherapy 21: 427-434.
Reason for exclusion: In vitro study.

44. Brugger W, Brossart P, Scheding S, Stuhler G, Heinrich K, Reichardt V, Grunebach F, Buhring HJ, Kanz
L (1999), Approaches to dendritic cell-based immunotherapy after peripheral blood stem cell
transplantation, Annals of the New York Academy of Sciences 872: 363-371.
Reason for exclusion: Review.

45. Buiting AM, van Rooijen N, Claassen E (1992), Liposomes as antigen carriers and adjuvants in vivo, Research
in Immunology 143: 541-548.
Reason for exclusion: Review.

46. Carsana M, Tragni G, Nicolini G, Bersani I, Parmiani G, Anichini A, Sun YS, Moller P, Schadendorf D,
Sensi ML (2002), Comparative assessment of TCRBV diversity in T lymphocytes present in blood,
metastatic lesions, and DTH sites of two melanoma patients vaccinated with an IL-7 gene-modified
autologous tumor cell vaccine, Cancer Gene Therapy 9: 243-253.
Reason for exclusion: Non M-VAX intervention.

47. Chakraborty NG, Sporn JR, Tortora AF, Kurtzman SH, Yamase H, Ergin MT, Mukherji B (1998),
Immunization with a tumor-cell-lysate-loaded autologous-antigen-presenting-cell-based vaccine in
melanoma, Cancer Immunology, Immunotherapy 47: 58-64.
Reason for exclusion: Non M-VAX intervention.

48. Chakraborty NG, Li L, Sporn JR, Kurtzman SH, Ergin MT, Mukherji B (1999), Emergence of regulatory
CD4+ T cell response to repetitive stimulation with antigen-presenting cells in vitro: implications in
designing antigen-presenting cell-based tumor vaccines, Journal of Immunology 162: 5576-5583.
Reason for exclusion: Review.

49. Chang AE, Yoshizawa H, Sakai K, Cameron MJ, Sondak VK, Shu S (1993), Clinical observations on
adoptive immunotherapy with vaccine-primed T-lymphocytes secondarily sensitized to tumor in vitro,
Cancer Research 53: 1043-1050.
Reason for exclusion: Non M-VAX intervention.

50. Chang AE, Sondak VK, Bishop DK, Nickoloff BJ, Mulligan RC, Mule JJ (1996), Adoptive immunotherapy
of cancer with activated lymph node cells primed in vivo with autologous tumor cells transduced with the
GM-CSF gene, Human Gene Therapy 7: 773-792.
Reason for exclusion: Non M-VAX intervention.

51. Chang AE, Li Q, Bishop DK, Normolle DP, Redman BD, Nickoloff BJ (2000), Immunogenetic therapy of
human melanoma utilizing autologous tumor cells transduced to secrete granulocyte-macrophage colony-
stimulating factor, Human Gene Therapy 11: 839-850.
Reason for exclusion: Non M-VAX intervention.
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52. Chang AE, Redman BG, Whitfield JR, Nickoloff BJ, Braun TM, Lee PP, Geiger JD, Mule JJ (2002), A
phase I trial of tumor lysate-pulsed dendritic cells in the treatment of advanced cancer, Clinical Cancer
Research 8: 1021-1032.
Reason for exclusion: Non M-VAX intervention.

53. Chang EY, Chen CH, Ji H, Wang TL, Hung K, Lee BP, Huang AY, Kurman RJ, Pardoll DM, Wu T
(2000), Antigen-specific cancer immunotherapy using a GM-CSF secreting allogeneic tumor cell-based
vaccine, International Journal of Cancer 86: 725-730.
Reason for exclusion: Non-human study.

54. Chen Q, Jackson H, Cebon J, Gibbs P, Davis ID, Trapani JA (2000), A direct comparison of cytolytic T-
lymphocyte responses to Melan-A peptides in vitro: differential immunogenicity of Melan-A27-35 and
Melan-A26-35, Melanoma Research 10: 16-25.
Reason for exclusion: In vitro study.

55. Cruse JM, Lewis RE, Jr (1989), Contemporary trends in conjugate vaccine development [Review],
Contributions to Microbiology & Immunology 10: 1-10.
Reason for exclusion: Review.

56. Dalgleish AG (1995), Vaccine strategies for melanoma, FORUM – Trends in Experimental and Clinical
Medicine 5: 375-393.
Reason for exclusion: Review.

57. De Ines C, Cochlovius B, Schmidt S, Kipriyanov S, Rode H-J, Little M (1999), Apoptosis of a human
melanoma cell line specifically induced by membrane-bound single-chain antibodies, Journal of Immunology
163: 3948-3956.
Reason for exclusion: In vitro study.

58. Di John D, Wasserman SS, Torres JR, Cortesia MJ, Murillo J, Losonsky GA, Herrington DA, Sturcher D,
Levine MM (1989), Effect of priming with carrier on response to conjugate vaccine, Lancet 2: 1415-1418.
Reason for exclusion: Non M-VAX intervention.

59. Dick WE, Jr, Beurret M (1989), Glycoconjugates of bacterial carbohydrate antigens. A survey and
consideration of design and preparation factors, Contributions to Microbiology & Immunology 10: 48-114.
Reason for exclusion: Review.

60. Dillman RO, Nayak SK, Beutel L (1993), Establishing in vitro cultures of autologous tumor cells for use in
active specific immunotherapy, Journal of Immunotherapy 14: 65-69.
Reason for exclusion: In vitro study.

61. Dillman RO, Nayak SK, Barth NM, DeLeon C, Schwartzberg LS, Spitler LE, Church C, O'Connor AA,
Beutel LD (1998), Clinical experience with autologous tumor cell lines for patient-specific vaccine therapy
in metastatic melanoma, Cancer Biotherapy & Radiopharmaceuticals 13: 165-176.
Reason for exclusion: Non M-VAX intervention.

62. Dillman RO, DeLeon C, Beutel LD, Barth NM, Schwartzberg LS, Spitler LE, Garfield DH, O'Connor AA,
Nayak SK (2001), Short-term autologous tumor cell lines for the active specific immunotherapy of patients
with metastatic melanoma, Critical Reviews in Oncology/Hematology 39: 115-123.
Reason for exclusion: Small sample size < 20 patients.

63. Dillman RO, Beutel LD, Barth NM, De Leon C, O'Connor AA, DePriest C, Nayak SK (2002), Irradiated
cells from autologous tumor cell lines as patient-specific vaccine therapy in 125 patients with metastatic
cancer: induction of delayed-type hypersensitivity to autologous tumor is associated with improved
survival, Cancer Biotherapy & Radiopharmaceuticals 17: 51-66.
Reason for exclusion: Small sample size < 20 patients.

64. Dranoff G, Soiffer R, Lynch T, Mihm M, Jung K, Kolesar K, Liebster L, Lam P, Duda R, Mentzer S,
Singer S, Tanabe K, Johnson R, Sober A, Bhan A, Clift S, Cohen L, Parry G, Rokovich J, Richards L,
Drayer J, Berns A, Mulligan RC (1997), A phase I study of vaccination with autologous, irradiated
melanoma cells engineered to secrete human granulocyte-macrophage colony stimulating factor, Human
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Reason for exclusion: Non M-VAX intervention.
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RC (1997), A case report: immune responses and clinical course of the first human use of
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immunotherapy, Cancer Immunology, Immunotherapy 44: 10-20.
Reason for exclusion: Non M-VAX intervention.

69. Erdile LF, Smith D, Berd D (2001), Whole cell ELISA for detection of tumor antigen expression in tumor
samples, Journal of Immunological Methods 258: 47-53.
Reason for exclusion: In vitro study.
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71. Fagnoni FF, Robustelli della Cuna G (2001), Immunotherapy: on the edge between experimental and
clinical oncology, Journal of Chemotherapy 13: 15-23.
Reason for exclusion: Review.

72. Foley R, Tozer R, Wan Y (2001), Genetically modified dendritic cells in cancer therapy: implications for
transfusion medicine, Transfusion Medicine Reviews 15: 292-304.
Reason for exclusion: Review.
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VC, Greenstein JL, Gefter ML, Exley MA, Swain PA, Briner TJ (1996), Efficacy of a therapeutic cocaine
vaccine in rodent models, Nature Medicine 2: 1129-1132.
Reason for exclusion: Non-human study.

74. Gajewski TF, Fallarino F, Ashikari A, Sherman M (2001), Immunization of HLA-A2+ melanoma patients
with MAGE-3 or MelanA peptide-pulsed autologous peripheral blood mononuclear cells plus recombinant
human interleukin 12, Clinical Cancer Research 7: 895s-901s.
Reason for exclusion: Non M-VAX intervention.

75. Garner CV, Pier GB (1989), Immunologic considerations for the development of conjugate vaccines,
Contributions to Microbiology & Immunology 10: 11-17.
Reason for exclusion: Review.

76. Geiger JD, Wagner PD, Shu S, Chang AE (1992), A novel role for autologous tumour cell vaccination in
the immunotherapy of the poorly immunogenic B16-BL6 melanoma, Surgical Oncology  1: 199-208.
Reason for exclusion: Non M-VAX intervention.

77. Gershenwald JE (2001), Melanoma, Oncologist 6: 402-406.
Reason for exclusion: Review.
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78. Gilboa E, Nair SK, Lyerly HK (1998), Immunotherapy of cancer with dendritic-cell-based vaccines, Cancer
Immunology, Immunotherapy 46: 82-87.
Reason for exclusion: Review.

79. Grossmann A, Rameken M, Klapdor R (1997), Active-specific immunotherapy of pancreatic carcinoma:
usefulness of human pancreatic carcinomas in preparing autologous tumor vaccines, Anticancer Research 17:
3117-3119.
Reason for exclusion: Non-human study.

80. Haas C, Schirrmacher V (1996), Immunogenicity increase of autologous tumor cell vaccines by virus
infection and attachment of bispecific antibodies, Cancer Immunology, Immunotherapy 43: 190-194.
Reason for exclusion: Review.

81. Harada M, Li YF, El Gamil M, Ohnmacht GA, Rosenberg SA, Robbins PF (2001), Melanoma-reactive
CD8+ T cells recognize a novel tumor antigen expressed in a wide variety of tumor types, Journal of
Immunotherapy 24: 323-333.
Reason for exclusion: In vitro study.

82. Hayashi Y, Hoon DS, Foshag LJ, Park MS, Terasaki PI, Morton DL (1993), A preclinical model to assess
the antigenicity of an HLA-A2 melanoma cell vaccine, Cancer 72: 750-759.
Reason for exclusion: In vitro study.

83. Hernando J, Park TW, Kubler K, Offergeld R, Schlebusch H, Bauknecht T (2002), Vaccination with
autologous tumour antigen-pulsed dendritic cells in advanced gynaecological malignancies: clinical and
immunological evaluation of a phase I trial, Cancer Immunology, Immunotherapy 51: 45-52.
Reason for exclusion: Non M-VAX intervention.

84. Herr W, Wolfel T, Heike M, Meyer zum BKH, Knuth A (1994), Frequency analysis of tumor-reactive
cytotoxic T lymphocytes in peripheral blood of a melanoma patient vaccinated with autologous tumor
cells, Cancer Immunology, Immunotherapy 39: 93-99.
Reason for exclusion: Non M-VAX intervention.

85. Hill M, Lapcik O, Hampl R (1997), Evaluation and separation of steroid-bovine serum albumin conjugates
by high-performance liquid chromatography, Journal of Chromatography B, Biomedical Sciences & Applications
691: 187-191.
Reason for exclusion: In vitro study.

86. Hoerer M, Bogedain C, Scheer U, Heberger C, Steyrer S, Burger A, Maass G (1997), The use of
recombinant adeno-associated viral vectors for the transduction of epithelial tumor cells, International Journal
of Immunopharmacology 19: 473-479.
Reason for exclusion: In vitro study.

87. Hollingsworth SJ, Darling D, Gaken J, Hirst W, Patel P, Kuiper M, Towner P, Humphreys S, Farzaneh F,
Mufti GJ (1996), The effect of combined expression of interleukin 2 and interleukin 4 on the
tumorigenicity and treatment of B16F10 melanoma, British Journal of Cancer 74: 6-15.
Reason for exclusion: Non M-VAX intervention.

88. Hsueh EC (2001), Tumour cell-based vaccines for the treatment of melanoma [Review], Biodrugs 15: 713-
720.
Reason for exclusion: Review.

89. Hu X, Chakraborty NG, Sporn JR, Kurtzman SH, Ergin MT, Mukherji B (1996), Enhancement of
cytolytic T lymphocyte precursor frequency in melanoma patients following immunization with the
MAGE-1 peptide loaded antigen presenting cell-based vaccine, Cancer Research 56: 2479-2483.
Reason for exclusion: Non M-VAX intervention.

90. Hunt S (2001), Technology evaluation: anticancer gene therapy, MediGene, Current Opinion in Molecular
Therapeutics 3: 509-514.
Reason for exclusion: Review.
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91. Imro MA, Manici S, Russo V, Consogno G, Bellone M, Rugarli C, Traversari C, Protti MP (1999), Major
histocompatibility complex class I restricted cytotoxic T cells specific for natural melanoma peptides
recognize unidentified shared melanoma antigen(s), Cancer Research 59: 2287-2291.
Reason for exclusion: Non M-VAX intervention.

92. Irvine AS, Trinder PK, Laughton DL, Ketteringham H, McDermott RH, Reid SC, Haines AM, Amir A,
Husain R, Doshi R, Young LS, Mountain A (2000), Efficient nonviral transfection of dendritic cells and
their use for in vivo immunization, Nature Biotechnology 18: 1273-1278.
Reason for exclusion: Non-human study.

93. Jaffee EM, Lazenby A, Meurer J, Marshall F, Hauda KM, Counts C, Hurwitz H, Simons JW, Levitsky HI,
Pardoll DM (1995), Use of murine models of cytokine-secreting tumor vaccines to study feasibility and
toxicity issues critical to designing clinical trials, Journal of Immunotherapy 18: 1-9.
Reason for exclusion: Preclinical study.

94. Jaffee EM, Thomas MC, Huang AY, Hauda KM, Levitsky HI, Pardoll DM (1996), Enhanced immune
priming with spatial distribution of paracrine cytokine vaccines, Journal of Immunotherapy with Emphasis on
Tumor Immunology 19: 176-183.
Reason for exclusion: Non M-VAX intervention.

95. Jager E, Jager D, Knuth A (2001), Vaccines in breast cancer, Breast 10: 158-160.
Reason for exclusion: Review.

96. Janetzki S, Palla D, Rosenhauer V, Lochs H, Lewis JJ, Srivastava PK (2000), Immunization of cancer
patients with autologous cancer-derived heat shock protein gp96 preparations: a pilot study, International
Journal of Cancer 88: 232-238.
Reason for exclusion: Non M-VAX intervention.

97. Kan-Mitchell J, Qing H, X, Steinman L, Oksenberg JR, Harel W, Parker JW, Goedegebuure PS, Darrow
TL, Mitchell MS (1993), Clonal analysis of in vivo activated CD8+ cytotoxic T lymphocytes from a
melanoma patient responsive to active specific immunotherapy, Cancer Immunology, Immunotherapy 37: 15-25.
Reason for exclusion: Non-human.

98. Kawai K, Tani K, Asano S, Akaza H (2000), Ex vivo gene therapy using granulocyte-macrophage colony-
stimulating factor-transduced tumor vaccines, Molecular Urology 4: 43-46.
Reason for exclusion: Review.

99. Kawakami Y, Zakut R, Topalian SL, Stotter H, Rosenberg SA (1992), Shared human melanoma antigens:
Recognition by tumor-infiltrating lymphocytes in HLA-A2.1-transfected melanomas, Journal of Immunology
148: 638-643.
Reason for exclusion: Ex vivo study.

100. Kayaga J, Souberbielle BE, Sheikh N, Morrow WJ, Scott-Taylor T, Vile R, Chong H, Dalgleish AG (1999),
Anti-tumour activity against B16-F10 melanoma with a GM-CSF secreting allogeneic tumour cell vaccine,
Gene Therapy 6: 1475-1481.
Reason for exclusion: Non-human study.

101. Kerlin RL, Watson DL (1988), Modulation of IgG subclass expression during antibody responses in sheep,
Research in Veterinary Science 45: 353-359.
Reason for exclusion: Non-human study.

102. Kierstead LS, Ranieri E, Olson W, Brusic V, Sidney J, Sette A, Kasamon YL, Slingluff Jr CL, Kirkwood
JM, Storkus WJ (2001), gp 100/pmel17 and tyrosinase encode multiple epitopes recognized by Th1-type
CD4+ T cells, British Journal of Cancer 85: 1738-1745.
Reason for exclusion: Non M-VAX intervention.

103. Kipps T, Mendoza R (1999), Extending genetic vaccines with chemokines, Nature Biotechnology 17: 226-227.
Reason for exclusion: Non M-VAX intervention.

104. Kircheis R, Kupcu Z, Wallner G, Rossler V, Schweighoffer T, Wagner E (2000), Interleukin-2 gene-
modified allogeneic melanoma cell vaccines can induce cross-protection against syngeneic tumors in mice,
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Cancer Gene Therapy 7: 870-878.
Reason for exclusion: Non-human study.

105. Knight BC, Souberbielle BE, Rizzardi GP, Ball SE, Dalgleish AG (1996), Allogeneic murine melanoma cell
vaccine: a model for the development of human allogeneic cancer vaccine, Melanoma Research 6: 299-306.
Reason for exclusion: Non-human study.

106. Krauss JC, Cameron MJ, Park AN, Forslund K, Chang AE (1995), Efficient transduction of early passage
human melanoma to secrete IL-4, Journal of Immunological Methods 183: 239-250.
Reason for exclusion: In vitro study.

107. Kumamoto T, Huang EK, Paek HJ, Morita A, Matsue H, Valentini RF, Takashima A (2002), Induction of
tumor-specific protective immunity by in situ Langerhans cell vaccine, Nature Biotechnology 20: 64-69.
Reason for exclusion: Non M-VAX intervention.

108. Kusumoto M, Umeda S, Ikubo A, Aoki Y, Tawfik O, Oben R, Williamson S, Jewell W, Suzuki T (2001),
Phase 1 clinical trial of irradiated autologous melanoma cells adenovirally transduced with human GM-CSF
gene, Cancer Immunology, Immunotherapy 50: 373-381.
Reason for exclusion: Non M-VAX intervention.

109. Lahn M, Kohler G, Schmoor C, Dengler W, Veelken H, Brennscheidt U, Mackensen A, Kulmburg P,
Hentrich I, Jesuiter H, Rosenthal FM, Fiebig HH, Sommerkamp H, Farthmann EH, Hasse J, Mertelsmann
R, Lindemann (1997), Processing of tumor tissues for vaccination with autologous tumor cells, European
Surgical Research 29: 292-302.
Reason for exclusion: In vitro study.

110. LaTemple DC, Abrams JT, Zhang SY, Galili U (1999), Increased immunogenicity of tumor vaccines
complexed with anti-Gal: studies in knockout mice for alpha1,3galactosyltransferase, Cancer Research 59:
3417-3423.
Reason for exclusion: Non-human study.

111. Lattime EC, Mastrangelo MJ, Bagasra O, Li W, Berd D (1995), Expression of cytokine mRNA in human
melanoma tissues, Cancer Immunology, Immunotherapy 41: 151-156.
Reason for exclusion: Wrong outcomes.

112. Lee KH, Panelli MC, Kim CJ, Riker AI, Bettinotti MP, Roden MM, Fetsch P, Abati A, Rosenberg SA,
Marincola FM (1998), Functional dissociation between local and systemic immune response during anti-
melanoma peptide vaccination, Journal of Immunology 161: 4183-4194.
Reason for exclusion: Non M-VAX intervention.

113. Leong SP, Enders-Zohr P, Zhou YM, Stuntebeck S, Habib FA, Allen RE, Jr, Sagebiel RW, Glassberg AB,
Lowenberg DW, Hayes FA (1999), Recombinant human granulocyte macrophage-colony stimulating
factor (rhGM-CSF) and autologous melanoma vaccine mediate tumor regression in patients with
metastatic melanoma, Journal of Immunotherapy 22: 166-174.
Reason for exclusion: Non M-VAX intervention.

114. Linehan DC, Goedegebuure PS, Peoples GE, Rogers SO, Eberlein TJ (1995), Tumor-specific and HLA-
A2-restricted cytolysis by tumor-associated lymphocytes in human metastatic breast cancer, Journal of
Immunology 155: 4486-4491.
Reason for exclusion: Ex vivo study.

115. Livingston P, Zhang S, Adluri S, Yao TJ, Graeber L, Ragupathi G, Helling F, Fleisher M (1997), Tumor
cell reactivity mediated by IgM antibodies in sera from melanoma patients vaccinated with GM2
ganglioside covalently linked to KLH is increased by IgG antibodies, Cancer Immunology, Immunotherapy 43:
324-330.
Reason for exclusion: Non M-VAX intervention.

116. Livingston PO, Watanabe T, Shiku H (1982), Serological response of melanoma patients receiving
melanoma cell vaccines. I. Autologous cultured melanoma cells, International Journal of Cancer 30: 413-422.
Reason for exclusion: Non M-VAX intervention.
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(1983), Serological responses of melanoma patients to vaccines derived from allogeneic cultured melanoma
cells, International Journal of Cancer 31: 567-575.
Reason for exclusion: Non M-VAX intervention.

118. Livingston PO, Kaelin K, Pinsky CM, Oettgen HF, Old LJ (1985), The serologic response of patients with
stage II melanoma to allogeneic melanoma cell vaccines, Cancer 56: 2194-2200.
Reason for exclusion: Non M-VAX intervention.

119. Livingston PO, Albino AP, Chung TJC (1985), Serological response of melanoma patients to vaccines
prepared from VSV lysates of autologous and allogeneic cultured melanoma cells, Cancer 55: 713-720
Reason for exclusion: Non M-VAX intervention.
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Straw LD (1993), Preparation of viable tumour cell vaccine from human solid tumours: relationship
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451-455.
Reason for exclusion: In vitro study.

121. Longenecker BM, Reddish M, Miles D, MacLean GD (1993), Synthetic tumor-associated sialyl-Tn antigen
as an immunotherapeutic cancer vaccine, Vaccine Research 2: 151-162.
Reason for exclusion: Non M-VAX intervention.

122. Lotze MT, Rubin JT, Carty S, Edington H, Ferson P, Landreneau R, Pippin B, Posner M, Rosenfelder D,
Watson C, Carlos T, Kirkwood J, Lembersky B, Logan T, Rosenstein M, Rybak ME, Whiteside T, Elder E,
Moen RC (1994), Gene therapy of cancer: A pilot study of IL-4-gene-modified fibroblasts admixed with
autologous tumor to elicit an immune response, Human Gene Therapy 5:41-55.
Reason for exclusion: Non M-VAX intervention.

123. Lotze MT, Shurin M, Esche C, Tahara H, Storkus W, Kirkwood JM, Whiteside TL, Elder EM, Okada H,
Robbins P (2000), Interleukin-2: developing additional cytokine gene therapies using fibroblasts or
dendritic cells to enhance tumor immunity [Review], Cancer Journal From Scientific American 6 (Suppl 1): S61-
S66.
Reason for exclusion: Review.

124. Maass G, Bogedain C, Scheer U, Michl D, Horer M, Braun-Falco M, Volkenandt M, Schadendorf D,
Wendtner CM, Winnacker EL, Kotin RM, Hallek M (1998), Recombinant adeno-associated virus for the
generation of autologous, gene-modified tumor vaccines: evidence for a high transduction efficiency into
primary epithelial cancer cells, Human Gene Therapy 9: 1049-1059.
Reason for exclusion: In vitro study.

125. Mach N, Gillessen S, Wilson SB, Sheehan C, Mihm M, Dranoff G (2000), Differences in dendritic cells
stimulated in vivo by tumors engineered to secrete granulocyte-macrophage colony-stimulating factor or
Flt3-ligand, Cancer Research 60: 3239-3246.
Reason for exclusion: Non M-VAX intervention.

126. Mackensen A, Veelken H, Lahn M, Wittnebel S, Becker D, Kohler G, Kulmburg P, Brennscheidt U,
Rosenthal F, Franke B, Mertelsmann R, Lindemann A (1997), Induction of tumor-specific cytotoxic T
lymphocytes by immunization with autologous tumor cells and interleukin-2 gene transfected fibroblasts,
Journal of Molecular Medicine 75: 290-296.
Reason for exclusion: Non M-VAX intervention.

127. Maeurer MJ, Storkus WJ, Kirkwood JM, Lotze MT (1996), New treatment options for patients with
melanoma: review of melanoma-derived T-cell epitope-based peptide vaccines, Melanoma Research 6: 11-24.
Reason for exclusion: Review.

128. Mahvi DM, Sheehy MJ, Yang NS (1997), DNA cancer vaccines: a gene gun approach [Review], Immunology
& Cell Biology 75: 456-460.
Reason for exclusion: Review.
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129. Mahvi DM, Sondel PM, Yang NS, Albertini MR, Schiller JH, Hank J, Heiner J, Gan J, Swain W, Logrono
R (1997), Phase I/IB study of immunization with autologous tumor cells transfected with the GM-CSF
gene by particle-mediated transfer in patients with melanoma or sarcoma, Human Gene Therapy 8: 875-891.
Reason for exclusion: Non M-VAX intervention.

130. Maio M, Fonsatti E, Lamaj E, Altomonte M, Cattarossi I, Santantonio C, Melani C, Belli F, Arienti F,
Colombo MP, Parmiani G (2002), Vaccination of Stage IV patients with allogeneic IL-4- or IL-2-gene-
transduced melanoma cells generates functional antibodies against vaccinating and autologous melanoma
cells, Cancer Immunology, Immunotherapy 51: 9-14.
Reason for exclusion: Non M-VAX intervention.

131. Manici S, Sturniolo T, Imro MA, Hammer J, Sinigaglia F, Noppen C, Spagnoli G, Mazzi B, Bellone M,
Dellabona P, Protti MP (1999), Melanoma cells present a MAGE-3 epitope to CD4(+) cytotoxic T cells in
association with histocompatibility leukocyte antigen DR11, Journal of Experimental Medicine 189: 871-876.
Reason for exclusion: Non M-VAX intervention.

132. Manjili MH, Wang XY, Park J, Facciponte JG, Repasky EA, Subjeck JR (2002), Immunotherapy of cancer
using heat shock proteins, Frontiers in Bioscience 7: d43-d52.
Reason for exclusion: Review.

133. Marchand M, Brichard V, van Baren N, Coulie PG (2001), Biological and clinical developments in
melanoma vaccines, Expert Opinion on Biological Therapy 1: 497-510.
Reason for exclusion: Review.

134. Mastrangelo MJ, Maguire HC, Jr., Sato T, Nathan FE, Berd D (1996), Active specific immunization in the
treatment of patients with melanoma, Seminars in Oncology 23: 773-781.
Reason for exclusion: Review.

135. Mazzocchi A, Melani C, Rivoltini L, Castelli C, Del Vecchio M, Lombardo C, Colombo MP, Parmiani G
(2001), Simultaneous transduction of B7-1 and IL-2 genes into human melanoma cells to be used as
vaccine: enhancement of stimulatory activity for autologous and allogeneic lymphocytes, Cancer Immunology,
Immunotherapy 50: 199-211.
Reason for exclusion: Non M-VAX intervention.

136. McGee JM (1991), Immunotherapy for malignant melanoma: a review and update, Seminars in Surgical
Oncology 7: 217-220.
Reason for exclusion: Review.

137. Melcher A, Todryk S, Bateman A, Chong H, Lemoine NR, Vile RG (1999), Adoptive transfer of immature
dendritic cells with autologous or allogeneic tumor cells generates systemic antitumor immunity, Cancer
Research 59: 2802-2805.
Reason for exclusion: Non-human study.

138. Mitchell M (1995), Active specific immunotherapy of melanoma, British Medical Bulletin 51: 631-646.
Reason for exclusion: Review.

139. Mitchell MS (1991), Attempts to optimize active specific immunotherapy for melanoma, International
Reviews of Immunology 7: 331-347.
Reason for exclusion: Review.

140. Mitchell MS, Harel W, Kan-Mitchell J, LeMay LG, Goedegebuure P, Huang X-Q, Hofman F, Groshen S
(1993), Active specific immunotherapy of melanoma with allogeneic cell lysates. Rationale, results, and
possible mechanisms of action, Annals of the New York Academy of Sciences 690: 153-166.
Reason for exclusion: Non M-VAX intervention.

141. Moller P, Sun Y, Dorbic T, Alijagic S, Makki A, Jurgovsky K, Schroff M, Henz BM, Wittig B, Schadendorf
D (1998), Vaccination with IL-7 gene-modified autologous melanoma cells can enhance the anti-melanoma
lytic activity in peripheral blood of patients with a good clinical performance status: a clinical phase I study,
British Journal of Cancer 77: 1907-1916.
Reason for exclusion: Non M-VAX intervention.
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142. Moller P, Moller H, Sun Y, Dorbic T, Henz BM, Wittig B, Schadendorf D (2000), Increased non-major
histocompatibility complex-restricted lytic activity in melanoma patients vaccinated with cytokine gene-
transfected autologous tumor cells, Cancer Gene Therapy 7: 976-984.
Reason for exclusion: Non M-VAX intervention.

143. Morel S, Levy F, Burlet-Schiltz O, Brasseur F, Probst-Kepper M, Peitrequin A-L, Monsarrat B, Van
Velthoven R, Cerottini J-C, Boon T, Gairin JE, Van den Eynde BJ (2000), Processing of some antigens by
the standard proteasome but not by the immunoproteasome results in poor presentation by dendritic cells,
Immunity 12: 107-117.
Reason for exclusion: Non M-VAX intervention.

144. Morioka N, Kikumoto Y, Hoon DSB, Morton DL, Irie RF (1994), A decapeptide (Gln-Asp-Leu-Thr-Met-
Lys-Tyr-Gln-Ile-Phe) from human melanoma is recognized by CTL in melanoma patients, Journal of
Immunology 153: 5650-5658.
Reason for exclusion: Non M-VAX intervention.

145. Morioka N, Kikumoto Y, Hoon DS, Morton DL, Irie RF (1995), Cytotoxic T cell recognition of a human
melanoma derived peptide with a carboxyl-terminal alanine-proline sequence, Molecular Immunology 32: 573-
581.
Reason for exclusion: Non M-VAX intervention.

146. Morse MA, Clay TM, Hobeika AC, Mosca PJ, Lyerly HK (2001), Surrogate markers of response to cancer
immunotherapy, Expert Opinion on Biological Therapy 1: 153-158.
Reason for exclusion: Review.

147. Morton DL, Foshag LJ, Hoon DS, Nizze JA, Famatiga E, Wanek LA, Chang C, Davtyan DG, Gupta RK,
Elashoff R (1992), Prolongation of survival in metastatic melanoma after active specific immunotherapy
with a new polyvalent melanoma vaccine, [Erratum appears in Annals of Surgery 1993; 217: 309], Annals of
Surgery 216: 463-482.
Reason for exclusion: Non M-VAX intervention.

148. Murphy GF, Radu A, Kaminer M, Berd D (1993), Autologous melanoma vaccine induces inflammatory
responses in melanoma metastases: relevance to immunologic regression and immunotherapy, Journal of
Investigative Dermatology 100: 335S-341S.
Reason for exclusion: Wrong outcomes.

149. Nabeta Y, Sahara H, Suzuki K, Kondo H, Nagata M, Hirohashi Y, Sato Y, Wada Y, Sato T, Wada T,
Yamashita T, Kikuchi K, Sato N (2000), Induction of cytotoxic T lymphocytes from peripheral blood of
human histocompatibility antigen (HLA)-A31+ gastric cancer patients by in vitro stimulation with antigenic
peptide of signet ring cell carcinoma, Japanese Journal of Cancer Research 91: 616-621.
Reason for exclusion: In vitro study.

150. Nair SK, Heiser A, Boczkowski D, Majumdar A, Naoe M, Lebkowski JS, Vieweg J, Gilboa E (2000),
Induction of cytotoxic T cell responses and tumor immunity against unrelated tumors using telomerase
reverse transcriptase RNA transfected dendritic cells [see comments], Nature Medicine 6: 1011-1017.
Reason for exclusion: Non-human study.

151. Nawrocki S, Wysocki PJ, Mackiewicz A (2001), Genetically modified tumour vaccines: an obstacle race to
break host tolerance to cancer, Expert Opinion on Biological Therapy 1: 193-204.
Reason for exclusion: Review.

152. Nelson NJ (1996), Cancer vaccines, disappointing in the past, show promise, Journal of the National Cancer
Institute 88: 486-488.
Reason for exclusion: Review.

153. Nestle FO, Alijagic S, Gilliet M, Sun Y, Grabbe S, Dummer R, Burg G, Schadendorf D (1998),
Vaccination of melanoma patients with peptide- or tumor lysate-pulsed dendritic cells, Nature Medicine 4:
328-332.
Reason for exclusion: Non M-VAX intervention.
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154. Newton DA, Romano C, Gattoni-Celli S (2000), Semiallogeneic cell hybrids as therapeutic vaccines for
cancer, Journal of Immunotherapy 23: 246-254.
Reason for exclusion: In vitro study.

155. Nishiyama T, Tachibana M, Horiguchi Y, Nakamura K, Ikeda Y, Takesako K, Murai M (2001),
Immunotherapy of bladder cancer using autologous dendritic cells pulsed with human lymphocyte antigen-
A24-specific MAGE-3 peptide, Clinical Cancer Research 7: 23-31.
Reason for exclusion: Non M-VAX intervention.

156. Novakovic S, Jezersek B (1998), Simple but extremely effective autologous tumor vaccines, Radiology &
Oncology 32: 309.
Reason for exclusion: non-human study.

157. Novakovic S, Ihan A, Wraber B, Jezersek B (1999), An effective tumor vaccine against malignant
melanoma: irradiated autologous tumor cells admixed with MVE-2, International Journal of Molecular Medicine
3: 95-102.
Reason for exclusion: Non-human study.

158. O'Rourke MG, Schmidt CW, O'Rourke TR, Ellem KA (1997), Immunotherapy, including gene therapy,
for metastatic melanoma, Australian & New Zealand Journal of Surgery 67: 834-841.
Reason for exclusion: Review.

159. Oettgen HF, Old LJ (1980), Immunotherapy of colon cancer: Prospects for developing immunogenic
vaccines based on autologous serological typing, Cancer 45: 1218-1222.
Reason for exclusion: Review.

160. Osanto S (1997), Vaccine trials for the clinician: prospects for tumor antigens, Oncologist 2: 284-299.
Reason for exclusion: Review.

161. Osanto S, Schiphorst PP, Weijl NI, Dijkstra N, Van Wees A, Brouwenstein N, Vaessen N, Van Krieken
JH, Hermans J, Cleton FJ, Schrier PI (2000), Vaccination of melanoma patients with an allogeneic,
genetically modified interleukin 2-producing melanoma cell line, Human Gene Therapy 11: 739-750.
Reason for exclusion: Non M-VAX intervention.

162. Palmer K, Moore J, Everard M, Harris JD, Rodgers S, Rees RC, Murray AK, Mascari R, Kirkwood J,
Riches PG, Fisher C, Thomas JM, Harries M, Johnston SR, Collins MK, Gore ME (1999), Gene therapy
with autologous, interleukin 2-secreting tumor cells in patients with malignant melanoma, Human Gene
Therapy 10: 1261-1268.
Reason for exclusion: Non M-VAX intervention.

163. Panelli MC, Riker A, Kammula U, Wang E, Lee KH, Rosenberg SA, Marincola FM (2000), Expansion of
tumor-T cell pairs from fine needle aspirates of melanoma metastases, Journal of Immunology 164: 495-504.
Reason for exclusion: Non M-VAX intervention.

164. Pappo I, Lotem M, Klein M, Orda R (2001), Bolus high dose interleukin-2 for the treatment of malignant
melanoma, Israel Medical Association Journal 3: 169-173.
Reason for exclusion: Non M-VAX intervention.

165. Parmiani G, Rodolfo M, Melani C (2000), Immunological gene therapy with ex vivo gene-modified tumor
cells: a critique and a reappraisal, Human Gene Therapy 11: 1269-1275.
Reason for exclusion: Review.

166. Parney IF, Farr-Jones MA, Koshal A, Chang LJ, Petruk KC (2002), Human brain tumor cell culture
characterization after immunostimulatory gene transfer, Neurosurgery 50: 1094-1102.
Reason for exclusion: In vitro study.

167. Patel BT, Lutz MB, Schlag P, Schirrmacher V (1992), An analysis of autologous T-cell anti-tumour
responses in colon-carcinoma patients following active specific immunization (ASI), International Journal of
Cancer 51: 878-885.
Reason for exclusion: Non M-VAX intervention.
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168. Patel PM, Flemming CL, Fisher C, Porter CD, Thomas JM, Gore ME, Collins MKL (1994), Generation of
interleukin-2-secreting melanoma cell populations from resected metastatic tumors, Human Gene Therapy 5:
577-584.
Reason for exclusion: In vitro study.

169. Petrov RV, Khaitov RM (1979), [Immune response to artificial antigens], Uspekhi Sovremennoi Biologii 88:
307-321.
Reason for exclusion: Review.

170. Plescia OJ, Braun W (1970), Control of neoplasia by immunological means: an assessment of a new
approach, Giornale di Batteriologia, Virologia, Ed Immunologia et Annali dell Ospedale Maria Vittoria di Torino 63:
7-18.
Reason for exclusion: Review.

171. Porgador A, Mandelboim O, Restifo NP, Strominger JL (1997), Natural killer cell lines kill autologous
beta2-microglobulin-deficient melanoma cells: implications for cancer immunotherapy, Proceedings of the
National Academy of Sciences of the United States of America 94: 13140-13145.
Reason for exclusion: Non M-VAX intervention.

172. Proebstle TM, Schwurzer-Voit M, Ahlert T, Kaufmann R, Sterry W (1995), Active specific immunotherapy
(ASI) and antisuppressive therapy combined with monochemotherapy for metastatic melanoma, Zeitschrift
fur Hautkrankheiten 70: 503-506.
Reason for exclusion: Non M-VAX intervention.

173. Protti MP, Imro MA, Manfredi AA, Consogno G, Heltai S, Arcelloni C, Bellone M, Dellabona P, Casorati
G, Rugarli C (1996), Particulate naturally processed peptides prime a cytotoxic response against human
melanoma in vitro, Cancer Research 56: 1210-1213.
Reason for exclusion: In vitro study.

174. Ransom JH, Pelle BA, Brandhorst JS, Hoover Jr HC, Vermorken JB, Avis FP, Galligioni E, Fenton RG,
Hanna Jr MG (1993), HLA-DR and ICAM-1 expression on human colon carcinoma vaccines predicts
clinical response to active specific immunotherapy, Vaccine Research 2: 65-78.
Reason for exclusion: Non M-VAX intervention.

175. Reeves ME, Coit DG (2000), Melanoma: a multidisciplinary approach for the general surgeon, Surgical
Clinics of North America 80: 581-601.
Reason for exclusion: Review.

176. Reintgen D, Becker J, Seigler HF (1991), Experimental trials of immunotherapy for malignant melanoma,
Seminars in Surgical Oncology 7: 192-198.
Reason for exclusion: Review.

177. Rode H-J, Little M, Fuchs P, Dorsam H, Schooltink H, De Ines C, Dubel S, Breitling F (1996), Cell surface
display of a single-chain antibody for attaching polypeptides, Biotechniques (Euro Edition) 21: 650-658.
Reason for exclusion: Non M-VAX intervention.

178. Russo V, Tanzarella S, Dalerba P, Rigatti D, Rovere P, Villa A, Bordignon C, Traversari C (2000),
Dendritic cells acquire the MAGE-3 human tumor antigen from apoptotic cells and induce a class I-
restricted T cell response, Proceedings of the National Academy of Sciences of the United States of America 97: 2181-
2190.
Reason for exclusion: In vitro study.

179. Sad S, Talwar GP, Raghupathy R (1991), Influence of the genetic background and carrier protein on the
antibody response to GnRH, Journal of Reproductive Immunology 19: 197-207.
Reason for exclusion: Non-human study.

180. Sad S, Rao K, Arora R, Talwar GP, Raghupathy R (1992), Bypass of carrier-induced epitope-specific
suppression using a T-helper epitope, Immunology 76: 599-603.
Reason for exclusion: Non M-VAX intervention.
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181. Sadanaga N, Nagashima H, Mashino K, Tahara K, Yamaguchi H, Ohta M, Fujie T, Tanaka F, Inoue H,
Takesako K, Akiyoshi T, Mori M (2001), Dendritic cell vaccination with MAGE peptide is a novel
therapeutic approach for gastrointestinal carcinomas, Clinical Cancer Research 7: 2277-2284.
Reason for exclusion: Non M-VAX intervention.

182. Safa MM, Foon KA (2001), Adjuvant immunotherapy for melanoma and colorectal cancers, Seminars in
Oncology 28: 68-92.
Reason for exclusion: Review.

183. Salgaller ML, Tjoa BA, Lodge PA, Ragde H, Kenny G, Boynton A, Murphy GP (1997), Dendritic cell-
based immunotherapy of prostate cancer, Critical Reviews in Immunology 18: 109-119.
Reason for exclusion: Not an M-VAX study.

184. Sato N (1998), Human tumor antigens and perspectives for immunotherapy, Biotherapy 12: 6-9.
Reason for exclusion: Review.

185. Sato T, Maguire Jr HC, Mastrangelo MJ, Berd D (1995), Human immune response to DNP-modified
autologous cells after treatment with a DNP-conjugated melanoma vaccine, Clinical Immunology &
Immunopathology 74: 35-43.
Reason for exclusion: Wrong outcomes.

186. Sato T (1996), Active specific immunotherapy with hapten-modified autologous melanoma cell vaccine,
Cancer Immunology, Immunotherapy 43: 174-179.
Reason for exclusion: Review.

187. Sato T, Bullock TN, Eisenlohr LC, Mastrangelo MJ, Berd D (1997), Dinitrophenyl-modified autologous
melanoma vaccine induces a T cell response to hapten-modified, melanoma peptides, Clinical Immunology &
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189. Schadendorf D, Paschen A, Sun Y (2000), Autologous, allogeneic tumor cells or genetically engineered
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Reason for exclusion: Review.
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191. Schirrmacher V, Haas C, Bonifer R, Ahlert T, Gerhards R, Ertel C (1999), Human tumor cell modification
by virus infection: an efficient and safe way to produce cancer vaccine with pleiotropic immune stimulatory
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Reason for exclusion: Non M-VAX intervention.

192. Schnuriger V, Dietrich P-Y (1995), Immunotherapy against cancer: Why not?, Medecine et Hygiene 53: 1354-
1357.
Reason for exclusion: Review.
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Kittler H, Kasteliz F, Kupcu Z, Sinski A, Zatloukal K, Buschle M, Schmidt W, Birnstiel M, Kempe RE,
Voigt T, Weber HA, Pehamberger H, Mertelsmann R, Brocker EB, Wolff K, Stingl G (1999),
Immunotherapy of metastatic malignant melanoma by a vaccine consisting of autologous interleukin 2-
transfected cancer cells: outcome of a phase I study, Human Gene Therapy 10: 983-993.
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194. Schreurs MWJ, Eggert AAO, De Boer AJ, Vissers JLM, Van Hall T, Offringa R, Figdor CG, Adema GJ
(2000), Dendritic cells break tolerance and induce protective immunity against a melanocyte differentiation
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antigen in an autologous melanoma model, Cancer Research 60: 6995-7001.
Reason for exclusion: Non-human study.

195. Searle PF, Young LS (1996), Immunotherapy II: antigens, receptors and costimulation [Review], Cancer &
Metastasis Reviews 15: 329-349.
Reason for exclusion: Review.

196. Sela M (2000), Structural components responsible for peptide antigenicity. [Review], Applied Biochemistry &
Biotechnology 83: 63-70.
Reason for exclusion: Review.

197. Sensi M, Farina C, Maccalli C, Lupetti R, Nicolini G, Anichini A, Parmiani G, Berd D (1997), Clonal
expansion of T lymphocytes in human melanoma metastases after treatment with a hapten-modified
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198. Sensi M, Farina C, Maccalli C, Anichini A, Berd D, Parmiani G (1998), Intralesional selection of T cell
clonotypes in the immune response to melanoma antigens occurring during vaccination, Journal of
Immunotherapy 21: 198-204.
Reason for exclusion: Wrong outcomes.

199. Shannon WD, Bryant J, Logan TF, Day R (1995), An application of decision theory to patient screening
for an autologous tumour vaccine trial, Statistics in Medicine 14: 2099-2110.
Reason for exclusion: Statistical study.

200. Shinitzky M, Skornick Y (1990), Cancer immunotherapy with autologous and allogeneic vaccines: a
practical overview, Progress in Clinical & Biological Research 348: 95-125.
Reason for exclusion: Review.

201. Simons JW, Mikhak B (1998), Ex-vivo gene therapy using cytokine-transduced tumor vaccines: molecular
and clinical pharmacology, Seminars in Oncology 25: 661-676.
Reason for exclusion: Review.
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84.
Reason for exclusion: Non M-VAX intervention.
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Reason for exclusion: In vitro study.

204. Smith SG, Patel PM, Porte J, Selby PJ, Jackson AM (2001), Human dendritic cells genetically engineered to
express a melanoma polyepitope DNA vaccine induce multiple cytotoxic T-cell responses, Clinical Cancer
Research 7: 4253-4261.
Reason for exclusion: In vitro study.
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Reason for exclusion: In vitro study.
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Reason for exclusion: Non M-VAX intervention.
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of four strategies for tumour vaccination in the B16-F10 melanoma model, Gene Therapy 5: 1447-1454.
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human tyrosinase-related protein 2: implications for the immunotherapy of melanoma, International Journal
of Cancer 86: 89-94.
Reason for exclusion: Non-human study.

209. Steitz J, Bruck J, Gambotto A, Knop J, Tuting T (2002), Genetic immunization with a melanocytic self-
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immunity, Gene Therapy 9: 208-213.
Reason for exclusion: Non-human study.

210. Stingl G, Brocker EB, Mertelsmann R, Wolff K, Schreiber S, Kampgen E, Schneeberger A, Dummer W,
Brennscheid U, Veelken H, Birnstiel ML, Zatloukal K, Schmidt W, Maass G, Wagner E, Baschle M, Giese
M, Kempe ER, Weber HA, Voigt T (1996), Phase I study to the immunotherapy of metastatic malignant
melanoma by a cancer vaccine consisting of autologous cancer cells transfected with the human IL-2 gene,
Human Gene Therapy 7: 551-563.
Reason for exclusion: Non M-VAX intervention.

211. Stingl G, Brocker EB, Mertelsmann R, Wolff K, Schreiber S, Kampgen E, Schneeberger A, Trcka J,
Brennscheidt U, Veelken H, Birnstiel ML, Zatloukal K, Maass G, Wagner E, Buschle M, Kempe ER,
Weber HA, Voigt T (1997), Phase I study to the immunotherapy of metastatic malignant melanoma by a
cancer vaccine consisting of autologous cancer cells transfected with the human IL-2 gene, Journal of
Molecular Medicine 75: 297-299.
Reason for exclusion: Non M-VAX intervention.

212. Sun Y, Jurgovsky K, Moller P, Alijagic S, Dorbic T, Georgieva J, Wittig B, Schadendorf D (1998),
Vaccination with IL-12 gene-modified autologous melanoma cells: preclinical results and a first clinical
phase I study, Gene Therapy 5: 481-490.
Reason for exclusion: Non M-VAX intervention.

213. Suranyi MG, Hogan PG, Falk MC, Axelsen RA, Rigby R, Hawley C, Petrie J (1998), Advanced donor
origin melanoma in a renal transplant recipient: immunotherapy, cure, and retransplantation, Transplantation
66: 655-661.
Reason for exclusion: Non M-VAX intervention.

214. Suzue K, Young RA (1996), Heat shock proteins as immunological carriers and vaccines [Review], EXS
77: 451-465.
Reason for exclusion: Review.

215. Tagliaferri F, Sirovich I, Stipa F, Giovanna VM, Pupelis G, Tremiterra S (1994), Systemic specific active
immunotherapy for solid tumors. An overview about cancer vaccine therapy, Recenti Progressi in Medicina 85:
591-596.
Reason for exclusion: Review.

216. Tanosaki R, Takaue Y (2001), Cell therapy against cancer, Biotherapy 15: 621-629.
Reason for exclusion: Review.

217. Thomas R, Padmanabha J, Chambers M, McFadyen S, Walpole E, Nielssen G, Smithers M (2001),
Metastatic lesions in the joint associated with acute inflammatory arthritis after dendritic cell
immunotherapy for metastatic melanoma, Melanoma Research 11: 167-173.
Reason for exclusion: Non M-VAX intervention.

218. Todryk S, Birchall L, Erlich R, Halanek N, Orleans-Lindsay JK, Dalgleish A (2001), Cytokine gene
transfection for autologous and allogeneic melanoma vaccines, Advances in Experimental Medicine & Biology
495: 365-368.
Reason for exclusion: Non M-VAX intervention.
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219. Todryk SM, Birchall LJ, Erlich R, Halanek N, Orleans-Lindsay JK, Dalgleish AG (2001), Efficacy of
cytokine gene transfection may differ for autologous and allogeneic tumour cell vaccines, Immunology 102:
190-198.
Reason for exclusion: Non-human study.
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Lambermont M, Goldman M, Velu T (2001), Transient expansion of peptide-specific lymphocytes
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mage-A1/A3-positive tumors, Journal of Leukocyte Biology 69: 937-943.
Reason for exclusion: Non M-VAX intervention.

221. Traversari C (1999), Tumor-antigens recognised by T lymphocytes, Minerva Biotecnologica 11: 243-253.
Reason for exclusion: Review.

222. Uchiyama A, Hoon DSB, Morisaki T, Kaneda Y, Yuzuki DH, Morton DL (1993), Transfection of
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952.
Reason for exclusion: Preclinical study.
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Reason for exclusion: Non M-VAX intervention.
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Reason for exclusion: Non-human study.
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Reason for exclusion: In vitro study.

227. Van den Eynde BJ (1999), T-cell defined tumor antigens: perspectives for cancer vaccine development,
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Reason for exclusion: Review.
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Reason for exclusion: In vitro study.
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Reason for exclusion: Non M-VAX intervention.
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(1995), Presentation of synthetic peptide antigen encoded by the MAGE-1 gene by
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Reason for exclusion: In vitro study.
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(2000), Melan-A/MART-1(51-73) represents an immunogenic HLA-DR4-restricted epitope recognized by
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Reason for exclusion: In vitro study.
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Reason for exclusion: In vitro study.

247. Zhang J, Kovac P (1999), A highly efficient preparation of neoglycoconjugate vaccines using subcarriers
that bear clustered carbohydrate antigens, Bioorganic & Medicinal Chemistry Letters 9: 487-490.
Reason for exclusion: In vitro study.

248. Zitvogel L, Couderc B, Mayordomo JI, Robbins PD, Lotze MT, Storkus WJ (1996), IL-12-engineered
dendritic cells serve as effective tumor vaccine adjuvants in vivo, Annals of the New York Academy of Sciences
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Reason for exclusion: In vitro study.
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Appendix F Comparator – literature
search strategies

Medline search strategy

The search strategy used to identify relevant studies of surgery and observation in
Medline is presented in Table 15.

Table 15 Comparator Medline search strategy (1966 to June week 1 2002)

Keyword/search history Results

1 randomized controlled trial.pt. 162,132
2 controlled clinical trial.pt. 61,352
3 randomized controlled trials.sh. 23,582
4 random allocation.sh. 44,972
5 double-blind method.sh. 68,931
6 single-blind method.sh. 6486
7 clinical trial.pt. 331,047
8 exp clinical trials/ 130,877
9 (clin$ adj25 trial$).ti,ab. 80,582
10 ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab. 68,020
11 placebos.sh. 21,421
12 placebo$.ti,ab. 72,335
13 random$.ti,ab. 235,637
14 research design.sh. 30,882
15 volunteer$.ti,ab. 73,286
16 animal.sh. 3,282,741
17 human.sh. 7,622,484
18 16 not 17 2,564,158
19 or/1-15 633,527
20 19 not 18 587,035
25 observation.ti,ab. 101,332
26 placebo.ti,ab. 71,845
27 control.ti,ab. 742,388
28 no treatment.ti,ab. 1,235,000
29 25 or 26 or 27 or 28 1,933,289
30 exp Melanoma/mo,dt,su,th [Mortality, Drug Therapy, Surgery, Therapy] 14,135
31 20 and 30 1984
32 29 and 31 1128
33 limit 32 to yr=1992-2002 803
34 exp survival analysis/ 142
35 exp Survival rate/ 52,760
36 survival.ti,ab. 210,195
37 34 or 35 or 36 245,155
38 33 and 37 368
39 limit 38 to review 74
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Keyword/search history Results
40 38 not 39 294
41 limit 40 to english 283
42 limit 41 to human 283
43 limit 42 to yr=1996-2002 201
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Embase search strategy

The search strategy used to identify relevant studies of surgery and observation in
Embase is presented in Table 16.

Table 16 Comparator Embase search strategy (1988 to 2002 week 24)

Keyword/search history Results

1 clinical article/ 612,000
2 clinical study/ 2247
3 clinical trial/ 229,818
4 controlled study/ 1,343,477
5 randomized controlled trial/ 65,169
6 major clinical study/ 588,358
7 double blind procedure/ 39,414
8 multicenter study/ 22,636
9 single blind procedure/ 3668
10 phase 3 clinical study/ 0
11 phase 4 clinical study/ 0
12 crossover procedure/ 12,287
13 placebo/ 32,756
14 or/1-13 2,170,105
15 allocat$.ab,ti. 16,106
16 assign$.ab,ti. 53,115
17 blind$.ab,ti. 68,077
18 (clinic$ adj25 (study or trial)).ab,ti. 148,983
19 compar$.ab,ti. 970,721
20 control$.ab,ti. 709,769
21 cross?over.ab,ti. 13,740
22 factorial$.ab,ti. 3497
23 follow?up.ab,ti. 5611
24 placebo$.ab,ti. 55,194
25 prospectiv$.ab,ti. 117,171
26 random$.ab,ti. 177,938
27 ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ab,ti. 49,100
28 trial.ab,ti. 87,714
29 (versus or vs).ab,ti. 221,186
30 or/15-29 1,720,706
31 14 or 30 2,850,093
32 human/ 3,222,085
33 nonhuman/ 1,664,688
34 animal/ 6795
35 animal experiment/ 565,983
36 33 or 34 or 35 1,675,523
37 36 not 32 1,445,903
38 31 not 37 2,008,901
39 exp Melanoma/ 23,169
40 melanoma.ti,ab. 23,360
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Keyword/search history Results

41 39 or 40 27,933
42 observation.ti,ab. 61,463
43 placebo.ti,ab. 54,941
44 38 and 41 14,403
45 42 or 43 115,357
46 44 and 45 350
47 limit 46 to yr=1996-2004 203
48 limit 47 to human 199
49 limit 48 to review 16
50 48 not 49 183
51 limit 50 to english language 175
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Appendix G Comparator – list of
citations and reasons for
exclusion

1. Abeck D, Schmidt T, Fesq H, Strom K, Mempel M, Brockow K, Ring J (2000), Long-term efficacy of
medium-dose UVA1 phototherapy in atopic dermatitis, Journal of the American Academy of Dermatology 42:
254-257.
Reason for exclusion: Not an RCT.

2. Agarwala SS, Ferri W, Gooding W, Kirkwood JM (1999), A phase III randomized trial of dacarbazine and
carboplatin with and without tamoxifen in the treatment of patients with metastatic melanoma, Cancer 85:
1979-1984.
Reason for exclusion: Wrong intervention.

3. Agarwala SS, Glaspy J, O'Day SJ, Mitchell M, Gutheil J, Whitman E, Gonzalez R, Hersh E, Feun L, Belt R,
Meyskens F, Hellstrand K, Wood D, Kirkwood JM, Gehlsen KR, Naredi P (2002), Results from a
randomized phase III study comparing combined treatment with histamine dihydrochloride plus
interleukin-2 versus interleukin-2 alone in patients with metastatic melanoma, Journal of Clinical Oncology 20:
125-133.
Reason for exclusion: Wrong intervention.

4. Alexander HR, Libutti SK, Bartlett DL, Puhlmann M, Fraker DL, Bachenheimer LC (2000), A phase I-II
study of isolated hepatic perfusion using melphalan with or without tumor necrosis factor for patients with
ocular melanoma metastatic to liver, Clinical Cancer Research 6: 3062-3070.
Reason for exclusion: Not an RCT.

5. Amirkhosravi A, Amaya M, Siddiqui F, Biggerstaff JP, Meyer TV, Francis JL (1999), Blockade of
GpIIb/IIIa inhibits the release of vascular endothelial growth factor (VEGF) from tumor cell-activated
platelets and experimental metastasis, Platelets 10: 285-292.
Reason for exclusion: Non human/in vitro.

6. Anastassiou G, Coupland SE, Stang A, Boeloeni R, Schilling H, Bornfeld N (2001), Expression of Fas and
Fas ligand in uveal melanoma: Biological implication and prognostic value, Journal of Pathology 194: 466-472.
Reason for exclusion: Non human/in vitro.

7. Andres P, Le F, Stalder JF (1997), Computerized analysis of atypical and multiple nevi: more efficient than
classical clinical comparison for the detection of modifications in surface area? European Journal of
Dermatology 7: 577-580.
Reason for exclusion: Not an RCT.

8. Andres P, Cupissol D, Guillot B, Avril MF, Dreno B (1998), Subcutaneous interleukin-2 and interferon-
alpha therapy associated with cisplatin monochemotherapy in the treatment of metastatic melanoma,
European Journal of Dermatology 8: 235-239.
Reason for exclusion: Not an RCT.

9. Antoine EC, Benhammouda A, Bernard A, Youssef A, Mortier N, Gozy M, Nizri D, Auclerc G, Rocher
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Reason for exclusion: Not an RCT.
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randomized trial by the European Society for Hyperthermic Oncology, International Journal of Hyperthermia
12: 3-20.
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Reason for exclusion: Not an RCT.

256. Rudolf Z, Strojan P (1996), DTIC vs IFN-alpha plus DTIC in the treatment of patients with metastatic
malignant melanoma, Neoplasma 43: 93-97.
Reason for exclusion: Wrong intervention.

257. Russo V, Zhou D, Sartirana C, Rovere P, Villa A, Rossini S, Traversari C, Bordignon C (2000), Acquisition
of intact allogeneic human leukocyte antigen molecules by human dendritic cells, Blood 95: 3473-3477.
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Reason for exclusion: Wrong intervention.
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with interferon alpha and GM-CSF - an innovative protocol for the treatment of metastatic melanoma,
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epithelium: a report of 20 cases. The 1998 Pan-American lecture, Archives of Ophthalmology 117: 736-741.
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Scientific American 6 Suppl 1: S67-S75.
Reason for exclusion: Non human/in vitro.
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Abbreviations

AIHW Australian Institute of Health and Welfare

AJCC American Joint Committee on Cancer staging system

ASCO American Society of Clinical Oncology

BCG Bacille Calmette-Guérin

DNFB Dinitrofluorobenzene

DNP Dinitrophenyl

ECOG Eastern Cooperative Oncology Group

EORTC European Organisation for Research and Treatment of Cancer

FDA Food and Drug Administration

GMP Good Manufacturing Practice

IND Investigational New Drug program

MSAC Medical Services Advisory Committee

M-TAG Pty Ltd Medical Technology Assessment Group Pty Ltd

NHMRC National Health and Medical Research Council

PBS Pharmaceutical Benefits Scheme

TCK Tumour collection kit

TGA Therapeutic Goods Administration

UKCCCR United Kingdom Coordinating Committee on Cancer Research
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