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The primary objective of this randomised trial was to compare the effect of 
treatment with Interferon alpha-2a with no further therapy on overall survival 
(OS) and event free survival (EFS) of patients with high risk (stage IIB, Ill) 
melanoma. Secondary objectives were to study the interaction of Interferon 
with age and gender, to document the side effects oflong term administration 
of Interferon and to assess economic implications. Between 3'd October 1995 
and 22nd December 2000, a total of 674 patients were recruited from 37 
centres in the UK. Recent survival analysis confirms the preliminary 
findings 1• As of 31.01.02, overall survival was 43% and 41% and relapse 
free survival 34.5% and 30% for Interferon and control respectively. 
Methods - The economic sub-study collected data from a one-in-five sample 
of trial patients across all recruiting centres. A total of eighty-two patients 
were entered, 40 in the control group and 42 in the intervention group. Use 
of health services resources were collected from patients using a self
completed questionnaire. Utility estimates were collected using the EQ-5D 
(formerly the EuroQol) and combined with survival data to estimate quality 
adjusted life years (QAL Y). 
Results - In the first few months of the trial total costs are considerably 
higher in the interferon group, due to the cost of interferon ( at 6 months mean 
costs in the control group were £1,491, compared to £3,255 in the interferon 
group). However, this difference reduces slightly over time due to reduced 
hospital costs, such that mean costs at 24 months in the control and interferon 
groups are £6,367 vs. £7,865, respectively. This pattern appears to be 
followed by the quality of life results produced by the EQ-5D. QAL Y 
differences are small, but in favour of the control group over the first 12 
months (0.81 vs. 0.79 QAL Ys), whilst at 24 months the interferon group has 
higher quality oflife, although this is based on small patient numbers ( <20). 
Conclusion - Despite the high costs of therapy, these preliminary results 
point to some cost offsets associated with treatment. Also, any adverse 
impact on health-related quality of life during treatment appears small. 
However, as yet there appears to be no survival benefit with Interferon. 
I. BW Hancock et al, Proc Am Soc Clin Oncol 2001. 20: 349a (abstract 
1393) 

7.1 
HYPOXIA INDUCIBLE FACTOR (HIF)-la IN NON-SMALL CELL 
LUNG CANCER (NSCLC) 
DEB Swinson*, JL JonesX, G Cox, C Richardson, D Richardson, C Allen 
and KJ O'Byme. 
Department of Oncology and Breast Cancer Research UnitX, University of 
Leicester, Leicester LEI 5WW, UK. 

HIF-la is the regulatory subunit of HIF-1, a transcription factor that 
orchestrates the hypoxic cellular response. HIF-la is constitutively 
expressed and under hypoxic conditions the rate of degradation is rapidly 
reduced. HIF-1 a has been demonstrated to stimulate and inhibit tumour 
growth in different in vivo studies. The phosphorylation status of this 
transcription factor has been proposed to dictate its effect on tumour 
progression(!). Phosphorylated HIF-la binds with HIF-IJ3 to form the HIF-
1 transcription factor that upregulates vascular endothelial growth factor, 
enzymes involved in anaerobic metabolism such as glucose transporter-I and 
enzymes involved in cellular pH homeostasis such as carbonic anhydrase 
(CA) IX (1,2). Conversely unphosphorylated HIF-la stabilises the pro
apoptopic factor p53 (I). The presence of activated epidermal growth factor 
receptor (EGFR) and the HER2 receptor has been postulated to augment the 
cellular hypoxic response by increasing synthesis and enhancing the 
transcriptional activity of HIF-1 (3). In this study we examined HIF-la 
expression in a series of 145 surgically resected stage I-Illa NSCLC cases 
using standard immunohistochemical techniques. HIF-1 a expression was 
correlated with clinicopathological and biological variables. Sections with 
nuclear HIF-la expression were defined as positive. Positive nuclear 
expression was observed in 68% of cases. Squamous tumours had a 
significantly higher frequency of HIF-1 a positivity than other histological 
subtypes (p<0.001). No associations were found with Tor N stage or grade 
of tumour. Although there was no correlation with poor outcome (p=0.49) 
there were significant positive associations with nuclear p53 (p=0.01), Bcl-2 
(p=0.04), matrix metalloproteinase-9 (p=0.004), CA IX (p<0.001), extent of 
tumour necrosis (p=0.005), EGFR (p=0.012) and microvessel count (upper 
tertile) (p=0.035). The lack of an association with outcome adds weight to 
the contention that HIF-la has pro and anti-tumour effects. The associations 
with both adversely and beneficial prognostic biological factors including 

known HIF-la transcriptional targets and angiogenesis indicate that this 
transcription factor plays an important role in pathogenesis ofNSCLC. This 
data also emphasises the importance of identifying the phosphorylation status 
of HIF-1 a. The series of cases will be expanded by a further 30 cases before 
the BACR meeting. 
References 
I. H Suzuki, A Omida, T Tsuruo. 2001,Oncogene (21) pg5779. 
2. GL Semenza, 2000, Biochem Pharmacol (57) pg49. 
3. E Laughner, P Taghavi, K Chiles et al. 2001, Mo! Cell Biol (21) pg3995. 

7.2 
GLUT-1 AND CAIX AS INTRINSIC MARKERS OF HYPOXIA IN 
CARCINOMA OF THE CERVIX: RELATIONSHIP TO 
PIMONIDAZOLE BINDING 
RE Airley* 1•5, J loncaster2, JA Raliegh3, AL Harris', CML West2 and IJ 
Stratford5 

John Moores University, Liverpool, UK1 Paterson Institute for Cancer 
Research, Manchester UK2 University of North Carolina School of 
Medicine, NC, U.S.A.,3 IMM, John Radcliffe Hospital, Oxford, UK4, School 
of Pharmacy, University of Manchester, UK5 

The presence of hypoxia in tumours results in the overexpression of certain 
genes, which are controlled via the hypoxia-inducible factor HIF-1. Hypoxic 
cells are known to be radioresistant and chemoresistant, and a reliable 
surrogate marker of hypoxia is desirable to ensure that treatment with 
radiotherapy or hypoxia-selective bioreductive drugs may be rationally 
applied. Recently, the HIF-1-regulated proteins Glut-I and CAIX were 
validated as intrinsic markers of hypoxia by comparison with pO2 measured 
using the Eppendorf oxygen electrode, which is believed to account for both 
acute and chronic hypoxia. Following on from this work, Glut-I and CAIX 
have now been compared with the use of the bioreductive hypoxia marker 
pimonidazole. Pimonidazole (dose 0.5g/m2) was administered to 42 patients 
with advanced carcinoma of the cervix, 16 hours before biopsy. Sections of 
single or multiple biopsies were then immunostained for Glut-I and CAIX, 
and the area of staining scored by means of a low-tech "field-by-field" semi
quantitative averaging system. Using one biopsy only, Glut-I expression 
correlated strongly with pimonidazole binding (r = 0.538, P = < 0.001), 
whereas CAIX expression showed only a borderline correlation (r = 0.271, P 
= 0.083). Glut-I and CAIX expression also correlated significantly (r = 
0.399, P = 0.009). However, when multiple biopsies of each tumour were 
scored, Glut-I expression showed considerably more heterogeneity between 
biopsies than CAIX. The pharmacokinetic properties of pimonidazole, 
together with the time taken between administration of pimonidazole and 
biopsy, means that pimonidazole binding in tumours, and consequently, any 
closely correlating marker, are more likely to provide a measure of chronic 
hypoxia. Thus, this study has shown that HIF-1 regulated genes, particularly 
Glut-I, have potential for future use as predictors of the malignant changes 
mediated by chronic hypoxia, and warrant further investigation as a 
indicators of response to bioreductive chemotherapy, surgery and hypoxia
mediated gene therapy. 

7.3 
HYPOXIA IN BLADDER CANCER: VALIDATION OF INTRINSIC 
MARKERS WITH PIMONIDAZOLE AND THEIR INFLUENCE ON 
CLINICAL OUTCOME AFTER ACCELERATED RADIOTHERAPY 
WITH CARBOGEN AND NICOTINAMIDE 
1A Sibtain*, 2GD Wilson and 1PJ Hoskin 
1Marie Curie Research Wing, Mount Vernon Hospital and 2Gray Cancer Institute, 
Northwood 

Tumour hypoxia limits the effectiveness of treatment for cancer. Encouraging 
results from the recent pilot study of accelerated radiotherapy with carbogen 
and nicotinamide (ARCON) in bladder cancer suggest hypoxia may be an 
important factor. The emergence of pimonidazole as a hypoxic marker has 
allowed quantification of hypoxia by immunohistochemical means in 
tumours accessible to biopsy. The putative intrinsic markers of hypoxia, 
Carbonic Anhydrase-9 (CA9) and Glucose transporter-I (GLUT I), have 
been validated. 
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