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ABSTRACT

Previous studies in small groups of patients suggested that immunization of melanoma
patients with peptide epitopes recognized by T cells could induce regression of melanoma.
This approach was tested in 36 patients with stage IV melanoma. The (MHC class |
restricted) peptides were from gp100, MART-1, Tyrosinase and MAGE-3. The gp100 and
MART-1 peptides had been modified to increase their immunogenicity. In half the patients
(Groups 3 and 4) the peptides were given in the adjuvant Montanide-1SA-720 and half the
patients in both groups were given GM-CSF s.c. for 4 days following each injection.
Treatment was well tolerated except for 2 severe erythematous responses to Montanide-I1SA-
720 and marked inflammatory responses at sites of GM-CSF administration in 3 patients.
There were no objective clinical responses but stabilization of disease for periods from 3-12
months were seen in 7 patients. Five of these were in patients given the peptides in
Montanide-ISA-720. Delayed hypersensitivity (DTH) skin test responses were also seen
mainly in the patients given the peptides in Montanide-ISA-720. GM-CSF did not increase
DTH responses in patients in the latter but may have increased DTH responses in those not
given peptides in Montanide ISA-720. Inflammatory responses around s.c. metastases or
regional lymph nodes were observed in two patients. These results suggest that the peptides
are more effective when given in the adjuvant Montanide-ISA-720. Nevertheless, results
from this study, together with those from a number of comparable studies, indicate that
peptide vaccines are currently of minimal benefit to patients and support the need for ongoing

development of new strategies in treatment of this disease.
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INTRODUCTION

A large number of different antigen sources have been used to produce vaccines against
melanoma including whole cells [23], cell lysates [9, 22], purified proteins [19], peptide
epitopes [12, 20], RNA [1] and DNA [30] coding for melanoma antigens. We previously
conducted a large randomized trial to test whether immunotherapy with vaccinia viral lysates
of an allogeneic melanoma cell line would be of therapeutic benefit as adjuvant to surgical
treatment of AJCC stage Ilb, 111 melanoma. After a median follow-up of 8 years the treated
group had an approximate 20% improvement in survival compared to that in the control group

but significance tests did not exclude that the results may have been due to chance [9].

During the conduct of this trial a number of antigens recognized by T cells were discovered
and their epitopes identified. Studies in animal models had suggested that peptide epitope
vaccines were effective in inducing immune responses against tumors and regression of tumor
growth [45, 6]. Studies on patients with melanoma also showed that peptides from the
melanoma antigen gene (MAGE-1) [8, 11, 44], Tyrosinase [4], MART-1/Melan-A proteins
[14] and gp100 [33] could induce cytotoxic T lymphocyte (CTL) responses against melanoma
in vitro. Immunotherapy with peptide epitopes from well defined tumor antigens potentially
offers several advantages, e.g. the ability to monitor immune responses can be used to
optimize dose and frequency of injections. Peptides can be selected on the basis of the HLA
phenotype of the patient and the antigenic content of the patient’s melanoma. It should also
be possible to identify whether particular peptides are more effective in inducing regression of

melanoma.

Jaeger et al [12] immunized six patients with peptides from MART-1, tyrosinase and
glycoprotein 100 (gp100). They reported induction of skin test responses in 5 of 6 of the

patients and stabilization of disease in two patients. Subcutaneous injections of granulocyte



macrophage colony stimulating factor (GM-CSF) increased skin test responses to the peptides
and clinical responses were seen in 3 of 3 patients treated with both GM-CSF and the peptides
[13]. Marchand et al [21] reported partial responses in 3 of 6 patients injected with MAGE-3
peptide restricted by HLA-AL. After additional accrual, responses were seen in 7 of 25
patients (3 CR, 4 PR) [20]. Rosenberg et al [31] immunized patients with a modified gp100
peptide (gp100 209-2M) and reported responses in 13 of 31 patients receiving concurrent 1L-2

therapy.

In view of these promising results, we commenced a phase I/11 study to treat patients with
stage IV measurable melanoma by injection of five melanoma peptides to determine whether
this approach was associated with clinical and immunological responses, and whether
adjuvants may increase the responses. Purified protein derivative (PPD) was included as a
helper protein and in half the patients peptides were given in a water in oil emulsion
(Montanide ISA-720), which was shown in animal studies to be more effective in inducing T
cell responses against CMV peptides than alum, incomplete Freunds (IFA), immune
stimulating complexes (ISCOMS) and monophosphoryl lipid A (MPLA) adjuvants [34].
Approximately half the patients in both groups also received GM-CSF given subcutaneously.

Our experience with this approach is described below.



MATERIAL AND METHODS

Patients

Patients with stage 1V measurable disease were entered into the study from the melanoma
units in Sydney, Newcastle and Adelaide from January 1997 to December 2001. Their
performance status was ECOG 0 or 1. Ages ranged from 27-81. Inclusion criteria included
low volume disease, no previous chemotherapy or immunotherapy in past 4 weeks and no
other concomitant malignancy. All patients were HLA-A2 positive, as assessed by the Tissue
Typing Unit of the NSW Red Cross Transfusion Service using sequence specific
oligonucleotide probes, as described elsewhere [15]. The studies were approved by the
Hunter Area Research Ethics Committee, the Central Sydney Area Health Ethics Committee
and the Royal Adelaide Hospital Human Ethics Committee. Patients were randomly allocated
to Group 1 and 2, and then to Group 3 and 4 (see below). Disease status was assessed by
spiral computerized axial tomography (CAT) scans and in the case of subcutaneous
metastases, by physical measurement with calipers. Low volume disease was not rigidly
defined but generally included patients with metastases less than 3cm in diameter and less
than 6 in number. Tumor responses were assessed by RECIST criteria [40]. Tumor
measurements were made before and 2 weeks after the 6" vaccine administration. If the
patient had SD or progression was not marked (<30% increase) the vaccinations would be

continued at the discretion of the investigator.

Peptides Used in the Study

The melanoma peptides were produced by the University of Pittsburgh Peptide Facility
according to the instructions of current Good Manufacturing Practice, part 21 of the Code of
Federal Regulations, Food and Drug Administration, USA (cGMP 21 CFR, FDA). They

were supplied as freeze dried preparations. Lyophilized peptide was reconstituted in sterile,



apyrogen phosphate-buffered saline pH 6.8 to concentration of 1.5 mg/ml. (If peptides were

insoluble in PBS they were dissolved in a small amount of DMSO prior to addition of PBS.)

The solution was passed through a 0.22 um, low protein binding non-pyrogenic sterilization
filter (Millipore cat. SLGV 025 BS) and the peptide molarity of the solution checked by
measuring the O.D.?”® and the solution adjusted to 1 mg/ml and stored in 300 pl aliquots in
sterile 1 ml conical bottom cryotubes (NUNC cat. 366656). Aliquots were stored at —80°C.
The influenza matrix peptide used as a positive control was kindly supplied by Dr. Andrew

Scott, Ludwig Cancer Institute, Heidelberg, Victoria.

Patients were immunized with the HLA-A2 restricted peptides MAGE-3A.2
(FLWGPRALYV), Tyrosinase (YMDGTMSQV), gp100 209-2M (IMDQVPFSV) and gp100
280-9V (YLEPGPVTVP) and MART-1 26-35 (ELAGIGILTV). The peptide GILGFVFTL
from influenza matrix (58-66) was included as a control.

The peptides from MART-1 and gp100 used in the study were made more immunogenic by
replacing the anchor residues with amino acids having higher binding affinities, i.e. V for Ain
position 9 in gp100 280-9V, M for T at position 2 in gp100 209-2M [25] and L for A in
position 2 for MART-1 [41]. The peptide from tyrosinase was a naturally occurring variant
resulting from deamination of asparagines (N) to aspartic acid (D) and was shown to be a
target for CTL against melanoma [37]. The MAGE-3.A2 peptide was discovered by

generating epitopes with binding motifs to HLA-A2. Van der Bruggen et al [44, 10].

Study Design

Peptide Administration

One hundred microlitres of purified protein derivative (PPD) (10 iu) (Commonwealth Serum
Laboratories) was added to each vial of peptide (300 ng) and each peptide was given

intradermally about 2 cm apart over deltoids or anterior part of the thigh each 2 weeks for 6



doses. In approximately half the patients (Group 3 and 4) the peptides and PPD were
emulsified in Montanide ISA 720 [Seppic, France, supplied by Tall Bennett Group (Waratah
Street, Mona Vale, NSW, Australia)]. 0.7 ml of Montanide ISA 720 was added to 0.3 of
peptide mixture and emulsified by aspiration into and out of the syringe. The emulsified
peptides were given subcutaneously over the lower abdomen or anterior thighs each 2 weeks

for 6 vaccinations.

GM-CSF Administration

GM-CSF (supplied by Schering Plough, Baulkham Hills, NSW, Australia) 400ug (4.4x10°iu)
per vial. Each vial was reconstituted with 16 mls of saline and given s.c. near the site of the
peptide injections by constant infusion with a Graseby pump over 72 hours commencing at

the time of the peptide injections.

Skin Tests

Non-specific cell mediated immunity (CMI) was assessed with the multitest CMI applicator
(Institut Merieux, CSL Parkville, Victoria, Australia), as described elsewhere [2]. Skin tests
with the peptides used for treatment and the control influenza peptide were carried out prior to
and at 6 and 12 weeks after commencement of therapy, as described by Jaeger et al [12, 13].
Peptides (100ug) were given in 100 ul of PBS by intradermal injection on the volar aspect of
the forearm. DTH reactions were evaluated at 48 hours after injection. Reactions were

considered positive when palpable skin induration was 2mm or greater in diameter.



IFN-y Cytokine Production Assays

Blood samples from the patients were taken pretreatment and at 2, 4, 8 and 12 weeks during
treatment, separated on Ficoll-Hypaque, resuspended in DMEM (Trace Bioscience, Castle
Hill, NSW, Australia) at 5 x 10%ml and then added to an equal volume of FCS + 20% DMSO.
Vials of 1ml were placed in a Handy freeze tray (Taylor Wharton) in the neck of a 35 litre
VHC (Taylor Wharton) liquid nitrogen container overnight and then stored in liquid nitrogen.
After thawing they were cultured overnight in DMEM plus 10% heat-inactivated human AB
serum at 37°C. Assay procedures are as described previously [10]. The peptide processing
defective T2 cells [24] were pulsed with individual peptides (10 ug/ml) in AIM-V (serum
free) media (Gibco BRL, Invitrogen, Melbourne, Victoria, Australia) overnight at 37°C.
PBLs (5x10°/ml) were then incubated with T2 peptide-pulsed cells in DMEM plus 10%
human AB serum at a ratio of 1:1 for 2 days at 37°C, as described by Salgaller et al [33] and
Parkhurst et al [25]. Positive controls were either 5 x 10° PBLs plated onto anti-CD3
(OKT3)-coated wells or 5 x 10° PBL stimulated with PHA-P (Sigma, Catalogue No. L8754).
Negative controls were non-peptide-pulsed T2 cells and HIV reverse transcriptaseszs-ags-
pulsed T2 cells. Cultures were in duplicate. Supernatants were harvested after centrifugation
at 600g to remove cells, then stored at —-80°C. Assay of IFN-y in the supernatants was carried
out by ELISA using a commercially available kit (PharMingen, Becton Dickinson, North
Ryde, NSW, Australia) and read in a plate reader (model 450, Bio-Rad) with a minimal

detectable concentration of 2 pg/ml.



RESULTS

Clinical Responses

In total, 36 patients were entered into the study. In 18 patients peptides were given in
Montanide ISA 720. Seventeen patients received GM-CSF at the time of the peptide
administration. Clinical details of the patients are summarized in Table 1(a) and 1(b). The
treatment group and trial centre are summarized in Table 2. There were 3 females in Groups
1&2and7inGroups 3 &4. Asshown in Table 2, there were no clinical responses (CR or
PRs) but 7 patients (patient numbers 11,17,19,22,24,32,33) had stable disease (SD) for
periods in excess of 3 months. With the exception of patient 17, patients with SD had lung
metastases and/or s.c. metastases. Five of the latter were in patients treated with peptides in
Montanide ISA 720, suggesting the latter may have increased clinical responses (Chi squared
test = 3.4, p = 0.06). There may also have been a trend for more stabilization in patients
receiving GM-CSF plus Montanide (patients 24,32,33) but patient numbers were too small to

place any significance on these results.

Toxicities

Practically all patients receiving Montanide ISA 720 developed redness at the injection sites.
Two patients developed extensive redness and induration over their lower abdomen and one
patient was admitted to hospital with a mistaken diagnosis of cellulitis. In both patients the
swelling and redness subsided over a 2 week period. Both patients had a history of eczema
and one of psoriasis but the true nature of these severe reactions is unknown. Nevertheless,
skin tests with small amounts of the reagent were carried out on subsequent patients to detect
these idiosyncratic responses. GM-CSF administration was also associated with severe
localized inflammatory responses in two patients and most patients had systemic symptoms of

inflammation to varying degrees.



CMI Skin Test Responses

As shown in Table 3(a) and 3(b), measurement of cell mediated immunity by the “Multitest”
CMI applicator revealed that 2 of 11 patients in Groups 1 & 2, and 7 of 13 patients in Groups
3 & 4, had a hypo-ergic score (<10mm induration for men and 5mm for women) [2]
(difference not significant by Chi squared tests). Five of the 7 patients in groups 3 and 4 were
completely anergic. There was no correlation between CMI results and development of DTH
responses to peptides in that 4 patients with negative CMI results had responses to the
peptides (patients 19,22,30,32). Conversely, no DTH responses to the peptides were seen in 8
patients (patients 3,5,8,9,11,20,24,33) with strong CMI scores. There was also no obvious
correlation with development of SD in that 3 patients with SD (patients 19,24,32) had no

responses in the Multitest CMI tests.

DTH Responses to Peptides

Responses to influenza peptide were seen in 1 patient (patient 30) with negative CMI tests
and 3 patients (patients 8,20,23) with positive CMI tests. Responses to one or more of the
melanoma peptides were seen in 3 of 11 patients in Groups 1 & 2, and 6 of 12 patients in
Groups 3 & 4 (Chi squared test = 1.02, p = 0.31). The responses in Groups 1 & 2 were in 3 of
6 patients receiving GM-CSF (Group 2) but none in 5 patients in Group 1. There were 3 of 7
responses in Group 3 and 3 of 5 in Group 4 receiving GM-CSF (3/12 no GM-CSF vs 6/11
with GM-CSF. Chi squared test = 1.49, p = 0.22). The responses were generally weak

(<5mm) except in patients 19,21,22 and 30.

There were responses to MART-1 in 7 of 23 patients, MAGE-3.A2 in 4 of 23 patients, Flu
peptide in 4 of 23 patients, gp100 209-2M in 2 of 17 patients, Tyrosinase in 3 of 23 patients
and gp100 280-9V in 2 of 23 patients. Skin tests were not done on 9 patients from Adelaide

and 1 patient from the Newcastle and Sydney Melanoma Units.



IFN-y ELISA Assays

The results from these studies were compromised by loss of stored samples from Groups 1
and 2, and loss of function in stored samples from 6 of 13 patients with sequential samples as
defined by absence of response to PHA or anti-CD3. Figure 1 illustrates however that the
peptides were able to induce IFN-y production in 1 of 2 patients in Group 3 (patient 20) and 3
of 5 in Group 4 (patients 24,26,33). Patient 20 had low responses to 4 of the peptides before
treatment, but by week 4 and 8 had developed IFN-y responses to all 6 peptides. In patient 24
there was development of strong responses by 8 weeks against the two melanoma gp100
peptides and influenza but responses were not detected at 12 weeks. Similarly, in patient 26
responses were seen against all the peptides at 8 weeks but only against influenza, MAGE and
gp100 209-2M at 12 weeks. In patient 33 there was a response to influenza peptide at all time
periods except week 12. Responses to all 5 melanoma peptides were seen at 4 weeks but at 8
weeks responses were seen only against the two gp100 peptides. No responses to the peptides

were seen in the remaining 3 patients with viable samples and good responses to PHA.



DISCUSSION

Many of the human melanoma antigens recognized by T cells have been characterized and
shown to be non-mutated melanocyte differentiation antigens or members of the so-called
Cancer-Testes group. Included in the latter are the series of MAGE antigens and the NY-
ESO-1 antigen. At the time of commencing this trial the main peptides under scrutiny were
those from the differentiation antigens and the MAGE-3 antigen. The MAGE-3 epitope
selected for this trial was subsequently shown not to be recognized on many melanoma cells
[43] due to proteasome digestion [42] and in hindsight may not have been an effective target

on melanoma cells for recognition by the immune system.

Results from the present study showed no evidence of clinical regression of melanoma but
stabilization of disease was seen in 6 of 36 patients, 5 of which were in patients given the
peptides in Montanide ISA720. Melanoma in untreated patients may also undergo long
periods of stable disease so it is not possible to say whether immunotherapy with the peptides
was responsible for disease stabilization. A randomized trial would be needed to answer this
guestion. We were therefore unable to confirm the promising results of small studies reported
by others [12, 13, 20]. The reasons for this may be multiple. The peptides from
differentiation antigens may have been poor immunogens due to previous recognition by the
immune system [16] and development of anergy. This concern has been expressed in other
studies [26] and much effort has been put into development of assays that measure high
affinity T cell responses that may equate to clinical responses. These assays include
measurement of median fluorescent intensity of tetramer binding to T cells. More recently,
expression of CD107a from cytotoxic granules on the surface of cytotoxic T cells after
exposure to tumor cells has been proposed as a simple method of measuring effective T cell
responses [32]. Such measures were not available in the present studies and the main

measures of immune responses were DTH skin test responses and IFN-y production. DTH



responses were seen in less than 50% of the patients and were mainly seen in patients given

peptides in Montanide-ISA-720 (Groups 3 & 4).

Patients receiving GM-CSF had a higher skin test response when peptides were given alone
but not when given in Montanide-ISA-720, suggesting that GM-CSF may only be beneficial
when peptides are not given in strong adjuvants like Montanide-ISA-720 [3]. Relatively low
skin test responses were also reported in studies by Weber et al [46] in patients with less
advanced melanoma immunized with gp100 209-2M and tyrosinase 370D. DTH responses
were seen in 17 of 40 patients to the gp100 peptide, and 1 of 40 to the tyrosinase peptide
respectively. The patients in the present study had good ECOG performance scores but
nevertheless, over half had low CMI scores in the CMI multitest skin tests and were perhaps
incapable of responding to the peptides. In 4 patients (4,6,24 and 27) there was swelling and
tenderness at the site of subcutaneous metastases, and in one (25) tenderness of regional
lymph nodes after each injection. These reactions had no relation to skin test responses to the

peptides but provide evidence of biological responses induced by the vaccine.

The present study is similar to several others in reporting relatively low clinical response rates
in patients immunized with melanoma peptides. Phan et al [27] reported no responses in 22
patients immunized with modified gp100 209-2M and MART-1 (26-35) 27L and 1 response
in 19 patients treated with the same peptides plus class I DRB1*0401 restricted peptide from
gpl100 (44-5a). In previous studies, Rosenberg et al [28] reported no responses in 23 patients
treated with unmodified MART-1 peptide and no responses in 28 patients treated with 3
unmodified epitopes from gp100. Three mixed responses were seen in 11 patients treated
with a modified gp100 (209-2M) and 13 responses (1 CR) in 31 patients immunized with this
peptide and given infusions of IL-2 [28]. A randomized trial is now in progress to assess the
relative contributions of the peptide vaccine and the high dose IL-2 in this result. Similarly,
Scheibenbogan et al [36] reported 1 mixed response and 2 stable disease responses in 18

patients treated with 4 epitopes from tyrosinase. No clinical responses were seen in 28



patients treated with peptide epitopes from MART-1, gp100 and tyrosinase in MF59, or in 28

patients treated with the same peptides given with local injections of IL-12.

Several studies have supported the view [13] that GM-CSF may be an effective adjuvant to
increase responses against melanoma peptides. Slingluff et al [38] randomized 26 patients
with stage IV melanoma to receive 4 peptides from gp100 and tyrosinase in Montanide ISA-
51 with GM-CSF or pulsed on dendritic cells. They reported higher T cell responses in the
group immunized with the peptides in GM-CSF and observed 2 objective responses in this
group compared to 1 response in the dendritic cell vaccine treated group. There was also a
trend for patients with AJCC stage Il melanoma treated with gp100 and tyrosinase peptides in
incomplete Freund’s adjuvant (IFA) and GM-CSF to have higher Elispot responses than
patients given the peptides in IFA alone [46]. A formal study on adjuvants to increase T cell
responses to tyrosinase and gp100 peptides found that GM-CSF was superior to IFA alone
[35]. Administration of IL-2 to patients immunized with peptides resulted paradoxically in
lower T cell responses in blood, even though clinical responses were possibly higher [16, 28,

29].

It seems clear from these studies that clinical responses with regression of tumors following
immunotherapy with melanoma peptides are infrequent and it is not justified to offer this
therapy to patients in general with metastatic melanoma. The question remains whether
certain patients may be selected who will benefit from such therapy. We anticipated that non-
specific tests of CMI using the Institut Merieux Multitest Kit may help identify patients who
may undergo responses to the peptides. Positive skin tests to peptides were however seen in 4
patients with negative CMI responses. Conversely, no skin test responses to peptides were
seen in 6 patients with strong CMI scores. CMI scores could not therefore be used as an
eligibility criteria. Tumor volume may also be important but the majority of patients in the
present study had early, low volume disease. It was also noticeable that patients with SD,

with one exception, had lung metastases with or without s.c. metastases. A number of other



patients however, with this disease distribution had PD so that site of disease was not the sole

determinant of induction of SD.

The peptides from the differentiation antigens selected for study are known to be expressed in
practically all melanoma so that selection on the basis of antigen expression is unlikely to be
helpful. Immune responses in blood, as measured in Elispot or cytokine release assays have
not been predictive in other studies of clinical responses [16, 29]. Given the difficulty in
identifying patients who may respond on clinical grounds, the present focus on development
of more predictive tests and development of more novel treatment approaches appears well
justified [26]. The latter includes new antigenic targets, such as MAGE-10, NY-ESO-1 and
inclusion of MHC class Il antigens to induce helper responses [18]. Glycolipid antigens
recognized in the context of CD1a on dendritic cells may also be important in immune
responses against melanoma [5]. Approaches which target regulatory T cells in the host or
allow expansion of CTL appear promising, particularly the use of antibodies against CTLA-4
[27] or lymphocyte depletion approaches [7, 17, 39]. Identification of subgroups of patients

that respond to these new treatment approaches remains an essential goal.
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LEGENDS TO FIGURES

Figure 1

IFN-y production from blood lymphocytes measured in ELISA in response to melanoma
peptides at intervals during vaccination with melanoma peptides. All patients were in Group

4 except patient 20.
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Table 1(a). Patients Receiving Peptides With or Without GM-CSF

Patient Age&Sex | Time from Diag. | Site of Previous Time from First | Adverse Events No. of Best Duration to Death/Follow-Up
No. to Metastases Metastases Therapy Metastasis to During Treatment Vaccines | Response | From From First
(Months) Treatment Diagnosis  Metastasis
(Months) (Months) (Months)
1 40 M 38 Multiple SC, Lung, Liver 2 Nausea, Anorexia, Headache 9 PD 52 14
40 Bone Erythema @ injection site
Flu symptoms
2 56 M 78 Lung 19 Tiredness, Headaches 13 PD 107 29
(GM-CSF) 87 SC Redness & swelling at
99 Brain GM-CSF site
Flu symptoms
3 64 M 64 Lung 2 Headaches, Blurred vision, 12 PD 77 13
66 SC Liver Dizziness, Breathlessness
4 51 F 96 Abdo/Pelvis LNs 2 Sore Neck/Throat 5 PD 124 13
(GM-CSF) 96 Lung, SC Erythematous SC lesion
Erythema at GM-CSF site
Tiredness
5 49 M 12 SC 1 Dyspepsia, Lethargy 4 PD 20 8
(GM-CSF) Pain in neck & shoulder
Erythema @ injection site
6 81 M 1 SC Abdomen 6 Insomnia, Itchy SC metastases 3 PD 9 9
Painful SC metastases
7 35 M 19 Upper arm SC VMCL 72 Tiredness, Headaches, Nausea 9 PD 99 80
(GM-CSF) 23 Pelvic LNs Recurrent Herpes
38 Lung Sore/swollen injection sites
42 Chest SC
48 Abdo/Pelvis LN
58 Para-aortic LN
72 Adrenal, SC
8 60 M 4 Lower leg SC 12 Severe joint pain 7 PD 23 19
(GM-CSF) Abdomen SC Localized redness & soreness at
Liver, Bone injection sites
9 70 M 37 Lung, SC Surgery 2 None 12 PD 47 10
CNS
10 45 M 196 Lung DTIC 6 Redness @ injection site 6 PD 208 12
(+ GM-CSF) Liver
11 54 M 14 SC, Lung Surgery 3 Redness @ injection site 12 SD 45 31
CNS VMCL
12 83 M 0 L. great toe Surgery 0 None 0 PD 5 5
(GM-CSF) 2 Lung
13 72 M ? R. Thigh Surgery 13 Cellulitis 5 PD 25
(GM-CSF) Redness @ injection site
14 43 F 0 R shoulder, Liver, Lung, Surgery 70 Light-headedness, 4 PD 78 78
(GM-CSF) R lower rib Palpitations, SOB
15 67 F 202 L calf Su 2 Nausea, Fainting, 2 PD 205 4
(GM-CSF) L groin rgery Vomiting/Nausea, Fever
Surgery
16 40 M 154 Pulmonary Surgery 1 None 4 PD 158 4
L parietal brain
R axilla
17 4 M 19 Mediastinal LN Surgery 0 None 3 SD 21 4
Skeletal,
Neck, Subclavicular,
Brain, Abdomen
18 47 F 0 Liver, Anal region 7 None 5 PD 27 20
6 L inguinal




Table 1(b). Patients Receiving Peptides in Montanide ISA 720 With or Without GM-CSF

Patient Age& Sex Time from Diag. | Site of Previous Time from First | Adverse Events No. of Best Duration to Death/Follow-Up
No. to Metastases Metastases Therapy Metastasis to During Treatment Vaccines Response From From First
(Months) Treatment Diagnosis  Metastasis
(Months) (Months) (Months)
19 69 M 20 Lung 0 Nausea, Dry wretching 7 SD 47 27
Fatigue, Chest pain
20 63 M 15 Lym. Neck VMCL 30 Local discomfort & redness at 6 PD 41 26
29 Lung injection sites
32 Bone, Abdo LN Flu type symptoms
38 Adrenal
21 73 F 48 Soft tissue 85 Abdominal cramping and 6 PD 102 54
83 LN in pelvis, Bowel vomiting
84 Lung & SC
91 Brain
22 57 F 0 Lung Surgery 4 Tenderness at injection sites 12 SD 55 55
SC
23 65 F 53 Leg soft tissue, SC 116 Flu type symptoms 6 PD 149 33
(GM-CSF) 108 Chest soft tissue, Severe joint aches
Breast SC Localized redness and
111 SC swelling at injection sites
24 49 M 48 Lung Surgery 1 Flu symptoms 4 SD 60 12
(GM-CSF) Liver Tenderness @ injection sites
Nausea, Swelling & redness
@ tumour nodules
25 67 F 63 Bone Limb perfusion 5 Redness & tenderness @ 5 PD 60 12
(GM-CSF) Lymph node Radiotherapy injection site, Headaches
Leg SC Tenderness @ lymph nodes
26 66 M 73 Lung, SC Surgery 1 Redness @ injection sites 7 PD 81 8
(GM-CSF) CNS Radiotherapy
27 68 M 4 SC, Lung 4 Redness @ SC sites 6 PD 15 11
Adrenal, Bone
28 53 M 4 Bone, Adrenals Radiotherapy 5 Pain at injection site 4 PD 15 11
Lymph nodes, Tonsils DTIC
Spleen, Liver 24/08/99
5/10/99
29 57 M 6 Lung Radiotherapy 7 Flu symptoms 12 PD 24 18
(+GM-CSF) Bone Heartburn
Hoarse voice
30 51 F 84 Lung 26 Marked tiredness (grade 3) 3 PD 121 37
Mediastinum LN Painful injection sites
31 3B M 174 Brain Surgery & 24 Tightness in chest 8 PD 206 32
197 Lung Radiotherapy
32 M 167 Lung Surgery 0 Painful injection sites 16 SD 200 33
(+GM-CSF)
33 64 M 13 Lung VMCL 14 Painful injection sites 17 SD 48 35
(GM-CSF)
34 55 M 11 Lung DTIC 3 Slight lethargy 5 PD 33 22
NVO06
PNU
35 27 F 11 Brain Surgery 4/2/98 1 None 3 PD 16 5
Lungs R Axilla 13/7/98
Liver DTIC 8/12/98
SC IFN 13/10/98
Steroids
36 64 F 31 SC Leg Surgery 19 None 9 PD 62 31
SC Leg
LN Groin

Lung




Treatment

Montanide ISA720

GM-CSF

Trial Centre

NMU
SMU

RAH

Best Response

Percent with SD

Table 2. Summary of Patients Entered and Clinical Outcome

Patient Groups

1 2 3 4
- - + +
- + - +
2 1 5 6
3 5 4 1
3 4 2 0
8 10 11 7
1 SD (13%) 2SD (18%) 3 SD (43%)

SD = Stable disease for 3 months or longer

6%

28%



Table 3(a). Skin Test Responses in Patients Receiving Peptides With or Without GM-CSF (Groups 1 & 2)

Patient Sex CMI Score Weeks Tyrosinase MAGE-3A2 MART-1 Gpl00 Gp100 209-2M Influenza
No. mm / antigens+ve®
1 M 8/3 0 0 0 0 0 0
No? 6 0 0 0 0 0
2 M 11.8/4 0 0 0 0 0 R -
Yes 6 0 0 0 0 - -
12 0 0 0 0 - -
3 M 37/5 0 0 0 0 0 - -
No 6 0 0 0 0 - -
12 0 0 0 0 - -
4 F 5.5/2 0 0 0 0 0 -
Yes 6 0 2mm 0 0 - -
12 0 0 0 0 - -
5 M 25/5 0 0 0 0 0 0 -
Yes 6 0 0 0 0 0 -
6 M 282/6 0 0 0 0 0 0 0
No 6 0 0 0 0 0 0
7 M 9/3 0 0 0 0 0 - -
Yes 6 0 0 4mm 0 - -
12 0 0 0 0 - -
8 M 22/5 0 0 0 0 0 0 10mm
Yes 6 0 0 0 0 0 10mm
12 0 0 0 0 0 10mm
9 M 16.5/4 0 0 0 0 0 - -
No 6 0 0 0 0 - -
12 0 0 0 0 - -
10 M 12.5/3 0 0 0 0 0 - -
Yes 6 0 3mm
12 0 0 0 0 - -
11 M 18mm/4 0 0 0 0 0 0 0
No 6 0 0 0 0 0 0
(SD)*

%Yes, No: refers to whether patients received GM-CSF.

® Sum of diameters of induration / number of antigens positive.

° SD = Patients with stable disease for periods of at least 3 months.

4 Not done.




Table 3(b). Skin Test Responses in Patients Receiving Peptides in Montanide ISA 720 With or Without GM-CSF (Groups 3 & 4)

Patient No. Sex CMI Score Weeks Tyrosinase MAGE-3A2 MART-1 gpl100 gpl100 209-2M Influenza
mm / antigens+ve”
19 M 0 0 0 0 0 0 0 g
No? 6 0 10mm 0 0 0 0
(SD)* 12 0 0 4mm 0 0 -
20 M 17.25/4 0 0 0 0 0 0 0
No 6 0 0 0 0 0 3mm
12 0 0 0 0 0 0
21 F 9.8/3 0 0 0 0 0 0 0
No 12 0 0 0 10mm 0 0
22 F Not Done 0 0 2mm 2.5mm 0 0 2mm
No 6 4mm 0 10mm 0 0 10mm
(SD) 12 0 0 5mm 0 4mm 5mm
23 F 7/10 0 0 0 0 0 0 4mm
Yes 6 0 0 3mm 0 0 0
24 M 25/6 0 0 0 0 0 0 0
Yes 6 0 0 0 0 0 0
(SD) 12 0 0 0 0 0 0
28 M 2 0 0 0 0 0 0 0
No 6 0 0 0 0 0 0
29 M 0 0 0 0 0 0 0 0
Yes 6 0 0 0 0 0 0
30 F 0 0 0 0 0 0 0 0
No 6 35mm 0 20mm 0 0 10mm
12 18mm 3mm 25mm 3mm 20mm 5mm
31 M 0 0 0 0 0 0 0 0
No 6 0 0 0 0 0 0
12 0 0 0 0 0 0
32 M 0 0 0 0 0 0 0 0
Yes 6 6mm 0 0 0 0 0
(SD) 12 0 0 0 0 0 0
33 M 20/1 0 0 0 0 0 0 0
Yes 6 0 0 0 0 0 0
(SD) 12 0 0 0 0 0 0
34 M 2/1 - - - - - - -
No

%Yes, No: refers to whether patients received GM-CSF.

® Sum of diameters of induration / number of antigens positive.

° SD = Patients with stable disease for periods of at least 3 months.

4 Not done.




