
Background
● MUC1 is a cell surface glycoprotein, which establishes a 

molecular barrier at the epithelial surface and engages in 
morphogenetic signal transduction

● Alterations in MUC1 glycosylation accompany the 
development of cancer and infl uence cellular growth, 
differentiation, transformation, adhesion, invasion and 
immune surveillance1

● A 20 amino acid tandem repeat, which forms the core 
protein of MUC1 (Figure 1), is over-expressed in the majority 
of epithelial tumors, including  over 90% of invasive breast 
cancers, and is associated with poor prognosis2,3

Figure 1: MUC1 mucin structure

● huHMFG1 (AS1402) is a humanized monoclonal antibody, 
which binds to the aberrantly glycosylated MUC1 peptide 
sequence PDTRP that is not exposed in normal cells

● huHMFG1 is a potent inducer of antibody-dependent 
cellular cytotoxicity (ADCC), specifi cally against MUC1 
expressing tumor cells (Figure 2)4

Figure 2: ADCC induction by huHMFG1 (1 µg/ml huHMFG1 
and control human IgG; incubation time 20 h; target cells are 
ZR-75-1 human breast carcinoma cells; ADCC effectors are 
PBMCs from healthy volunteers)

Objectives
● To determine the safety and tolerability of huHMFG1 in 

patients with advanced breast cancer 

● To determine the recommended dose and schedule of 
huHMFG1

● To defi ne the pharmacokinetic (PK) profi le of huHMFG1 
monotherapy

Methods
Study design 
● Open-label, phase I dose escalation study 

● Patients had histopathologically confi rmed locally advanced 
or metastatic breast cancer, which was progressive 
following up to 3 prior chemotherapy regimens

● Prior treatment regimens could include any combination of 
chemotherapy agents, hormonal therapy and/or biologic 
therapy, including trastuzumab if HER2+

● Patients were assigned to 4 dose cohorts (to be expanded 
if dose-limiting toxicity (DLT) occurred) 

● Each cohort was allocated to receive huHMFG1 as 
follows:

 1. 1 mg/kg as a 60 minute infusion

 2. 3 mg/kg as a 60 minute infusion

 3. 9 mg/kg as a120 minute infusion

 4. 16 mg/kg as a 180 minute infusion

● For patients in cohorts 1 and 2 the fi rst two treatments 
were given 21 days apart

● huHMFG1 half-life was determined for each patient 
following the fi rst dose

● Intervals for dose 3 and onwards for all cohorts were set 
to within ± 3 days of the estimated half-life, in multiples of 
7 days

● DLT was defi ned as: non-hematological or hematological 
adverse event > grade 3, grade 2 allergic reaction 
(bronchospasm or generalized urticaria) or grade 2 
autoimmune reaction

Follow up
● Patients remained on treatment until they had disease 

progression, DLT or no longer had clinical benefi t

● Patients attended a follow-up visit 4 weeks after 
discontinuation of treatment

● Patients attended for PK measurements for up to 6 months 
after treatment discontinuation

Table 2: Drug-related adverse events by number of 
patients

1 mg/kg
(n = 3)

3 mg/kg
(n = 9)

9 mg/kg
(n = 6)

16 mg/kg
(n = 8)

General disorders and 
administration site 1 (33%) 2 (22%) 2 (33%) 5 (63%)

Skin and subcutaneous 
tissue 1 (33%) 1 (11%) 1 (17%) 2 (25%)

Gastrointenstinal 2 (66%) 0 2 (33%) 0

Metabolism and nutrition 0 2 (22%) 1 (17%) 0

Laboratory investigations 1 (33%) 1 (11%) 0 0

Nervous system 0 2 (22%) 0 0

Hepatobiliary 0 1 (11%) 0 0

Total patients with at 
least one AE 2 (66%) 4 (44%) 2 (33%) 5 (63%)

Pharmacokinetic results (Table 3)

● The mean terminal half-life of huHMFG1 ranged from 
128-147 hours (approximately 5 days), which supports a 
weekly dosing regimen

● The peak serum concentration of huHMFG1 and the area 
under the serum concentration-time curve increased in 
a dose-proportional manner from 1 mg/kg to 16 mg/kg 
(Figure 3)

● Clearance of huHMFG1 was consistent across the dose 
levels and did not appear to be related to body weight  

● Steady-state did not appear to have been reached in the 
majority of the patients during the study treatment (not 
tested statistically)

Table 3: Summary of huHMFG1 pharmacokinetic 
parameters (mean ± SD)

1 mg/kg
(n = 3)

3 mg/kg
(n = 9)

9 mg/kg
(n = 6)

16 mg/kg
(n = 8)

Cmax (µg/mL) 21.1 ± 4.67 73.5 ± 11.8 209 ± 17.3 514 ± 232

Tmax (h)
(min–max)

1.5 
(1.5–1.5)

1.58 
(1.08–6)

6.04 
(2.45–12)

3.64 
(1.93–6)

AUC0-inf 
(µg*h/mL)

2399 
± 1205

9032 
± 3314

24757 
± 3625

49302 
± 10971

Half-life (h) 147 ± 19.3 128 ± 50.6 111 ± 23.0 102 ± 22.6

CL (mL/h/kg) 0.486 
± 0.213

0.386 
± 0.174

0.369 
± 0.0488

0.337 
± 0.0648

Vss (mL/kg) 68.2 ± 16.9 54.6 ± 12.2 56.8 ± 7.14 50.3 ± 18.56

Study variables
● Full PK profi ling
● Safety monitoring, including: clinical examination, cardiac 

monitoring (MUGA or ECHO), review of adverse events 
and laboratory assessments

● Effi cacy endpoints: confi rmed complete or partial response 
rate, time to progression, duration of response and stable 
disease

Results
Patient characteristics (Table 1)
● 26 patients were enrolled (22 patients were evaluable for 

effi cacy)
 • Cohort 1 had 3 patients
 •  Cohort 2 was expanded to 9 patients (due to the occurrence 

of a DLT)
 • Cohort 3 had 6 patients 
 • Cohort 4 had 8 patients (because 2 patients had 

 insuffi cient data evaluable for effi cacy)

Table 1: Baseline patient characteristics

Female patients enrolled (n) 26 

Age (yrs) (median/min/max) 55.5/32.0/72.0 

WHO performance status (n=26)

0 17

1 9

Steroid hormone receptor status (n=24)

ER and/or PR+ 17

ER and PR- 7

HER2 status (n=22)

HER2+ 5

HER2- 17

Tumor sites (n=26)

Lung 17

Bone 15

Liver 13

Lymph nodes 12

Lesions on more than one organ 22

Number of prior chemotherapy agents (median) 4

Safety (Table 2)
● The most commonly reported adverse events (AEs), 

regardless of relationship to study medication, were 
nausea and fatigue 

● The majority of drug-related AEs were NCI CTC grade 1 or 2
● 2 patients (both in the 3 mg/kg cohort) experienced drug-

related AEs CTC grade 3 or 4
● Infusion-associated reactions were generally CTC grade 1

Figure 3: huHMFG1 dose exposure proportionality

Effi cacy
● The best overall response (RECIST criteria) was stable 

disease (achieved by 5 patients) 

● Median time to disease progression was 39 days in the 
1 mg/kg and 3 mg/kg cohorts, 40 days in the 9 mg/kg 
cohort and 44 days in the 16 mg/kg cohort (Table 4)

Table 4: Time to tumor progression by cohort (days)

1 mg/kg 3 mg/kg 9 mg/kg 16 mg/kg

Evaluable patients n = 3 n = 6 n = 6 n = 7

Median 39 39 40 44

25th–75th percentile 33–46 38–80 31–41 36–80

Range 33–46 35–117 28–119 35–106
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Conclusions
● huHMFG1 is well-tolerated with an MTD exceeding 

16 mg/kg
● Plasma exposure and dose relationships appear to be 

linear within the 1 to 16 mg/kg dose range
● A half-life of approximately 5 days supports a weekly 

dosing interval
● Cases of prolonged stable disease seen in this heavily 

pre-treated patient population support the advancement 
of huHMFG1 into phase II clinical trials
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