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Abstract Results: Skin pharmacodynamic analysis

Background: Nimotuzumab is a humanized monoclonal antibody to Epidermal Growth Factor Receptor (EGFR) that has shown evidence of efficacy in patients with
advanced solid tumors, notably without provoking skin rash. Although lack of rash might be a therapeutic advantage, evidence of biological activity of Nimotuzumab is
needed. To this end, a pharmacodynamic (PD) study was performed.
Methods: Ten patients with advanced Squamous Cell Carcinoma of Head and Neck (SCCHN), unsuitable for chemo-radiotherapy, were enrolled in a single center phase Ib = -
clinical trial. Patients received 8 weekly infusions of Nimotuzumab at 2 dose levels: 200mg and 400mg. The first Nimotuzumab infusion was administered 1 week before L o\ 5 -
starting radiation while remaining doses were delivered concomitantly with irradiation. Paired biopsies were taken from skin and primary tumors, before (pre-therapy) and o ar '.‘q...y.‘
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1 week (on-single agent therapy) after first infusion. A PD study by immunohistochemistry was conducted to assay the effects of Nimotuzumab on EGFR -total and
phosphorylated (p)- and its signaling pathways ERK and AKT (total and p) as well as proliferation (Ki67).

Results: Nimotuzumab was well tolerated and there was no evidence of skin rash in any of the treated patients. Objective response was achieved in 80% of patients (2 CR,
6 PR). Median survival time was 7.2 months. PD showed inhibition of p-EGFR in both skin and tumor (Wilcoxon test, p=0.042 skin, p=0.034 tumor). Inhibition of
downstream pathways was suggested by a trend in the decrease of p-ERK (p=0.091) and a significant reduction in proliferation (p=0.012). Upregulation of p-AKT was
observed in tumor (p=0.043) but not in skin, similarly to what has been reported for other anti-EGFR agents. Characteristic lymphocytic infiltrates, folliculitis or
perifolliculitis induced by other EGFR inhibitors were not observed. No associations were found between doses or response and PD effects.

Conclusions: These data show that after a short period of exposure, Nimotuzumab as a single agent inhibited EGFR phosphorylation and this was accompanied by a
trend towards molecular downstream effects consistent with the expected biological effects of EGFR targeting. The absence of inflammatory skin reaction might be linked
to the lack of skin toxicity by Nimotuzumab. The response rate observed with Nimotuzumab and radiation is promising.
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Pharmacodynamic analysis

To assess the impact of Nimotuzumab on signalling through the EGFR pathway, skin punch biopsy specimens and surgical tumor
samples were obtained from 10 patients who provided additional informed consent. Biopsies were obtained before and after 7 days of
treatment. The following pharmacodynamic markers were assessed with appropriate antibodies: EGFR (mouse MAb clone 2-18C9,
DAKO, Carpinteria, CA), phosphorylated EGFR (pEGFR) (mouse MAb clone 74, Chemicon, Temecula, CA), the downstream signaling
markers phosphorylated mitogen-activated protein kinase (pERK1/2) (rabbit polyclonal phospho-p44/42 MAPK Thr202/Tyr204 antibody,
Cell Signaling Technology, Beverly, MA) and phosphorylated protein kinase AKT (rabbit polyclonal phospho-AKT Ser473 antibody, Cell
Signaling Technology, Beverly, MA) and the proliferation marker Ki67 (mouse MAb clone MIB1, DAKO, Carpinteria, CA). All markers
were evaluated by immunohistochemistry, to determine both the percentage of target cells stained by each marker and the staining
intensity. Immunostaining was performed using 4 pm tissue sections on positively charged glass slides, as previously described (Rojo,
F. et al, J Clin Oncol, 2006).

Basal expression levels of EGFR, pEGFR, pERK1/2, pAKT and Ki67 were analyzed in skin and tumor biopsies and compared with
expression levels on Day 7 following Nimotuzumab treatment. In skin, Nimotuzumab inhibited the phosphorylation of EGFR and
decreased the expression of Ki67 in the keratinocytes of the epidermis. Expression levels of pER1/2 were not affected by Nimotuzumab
treatment. Interestingly, Nimotuzumab did not result in previously described presence of perivascular inflammatory lymphocytic
infiltrates in superficial dermis using EGFR inhibitors (see right panel). This relevant feature would be explained by the low antigenicity
of the antibody or, alternatively by the short period of exposition to the drug in the study. In tumor, Nimotuzumab inhibited the activated
EGFR and proliferation in tumor cells and reduced the phosphorylation of signalling pathway ERK.
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Conclusions

1. Nimotuzumab as a single agent inhibited EGFR phosphorylation both in skin and tumor, and this was accompanied by a trend towards molecular downstream effects
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consistent with the expected biological effects of EGFR targeting.

2. The response rate observed with Nimotuzumab and radiation in SCCHN is promising.
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3. Nimotuzumab would be a window of opportunity in SCCHN before adding radiation therapy. P Py Py P Py Py P Py Py P Py Py




