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Abstract (4 sections required; 355/400 words):

Introduction: The Understanding New Interventions with GBM ThErapy (UNITE) study was designed to assess the
effect of prophylaxis for ocular side effects (OSEs) in patients with glioblastoma receiving the antibody-drug conjugate
(ADC) depatuxizumab mafodotin. UNITE (NCT03419403) was a phase 3b, open-label, randomized, exploratory study
performed at 18 research sites in 5 countries.

Methods: The study enrolled adult patients with epidermal growth factor receptor—amplified, histologically
confirmed, newly diagnosed supra-tentorial glioblastoma or Grade IV gliosarcoma, and a Karnofsky Performance
Status 270, receiving depatuxizumab mafodotin. All patients were administered depatuxizumab mafodotin during
concurrent radiotherapy and temozolomide and with adjuvant temozolomide. Ninety patients were to be randomized
(1:1:1) to OSE prophylactic treatments with each depatuxizumab mafodotin infusion: a) standard steroid eye drops, b)
standard steroid eye drops plus vasoconstrictor eye drops and cold compress, or c) enhanced steroids plus
vasoconstrictor eye drops and cold compress. A Corneal Epitheliopathy Adverse Event (CEAE) scale was devised to
capture symptoms, grade OSEs (scale of 0-5), and inform ADC dose modifications. The primary endpoint was the
frequency of a required change in OSE management due to inadequate control of OSEs, defined as decline from
baseline in visual acuity (using logarithm of the minimum angle of resolution [LogMAR] scale) or a Grade >3 CEAE
event, in the worst eye in the first 8 weeks of treatment; unless otherwise specified, the treatment period refers to
both the chemoradiation and adjuvant phases.

Results: The UNITE study was stopped early after interim analysis of separate phase Il trial showed no difference in
survival from depatuxizumab mafodotin. Forty patients were randomized (38 received depatuxizumab mafodotin).
Overall, 23 patients experienced inadequate control of OSEs that required change in OSE management within 8 weeks
of treatment, with 21 (70.0%) experiencing 2+0.3 change on LogMAR scale in baseline-adjusted visual acuity and 12
reporting a Grade 23 CEAE. There were no definitive differences among prophylactic treatments.

Conclusions: The premature cessation of the study precludes definitive conclusions regarding the OSE prophylaxis
strategies. No new clinically significant safety findings were noted. Despite these limitations, this study highlights the
need for novel assessment tools to better understand and mitigate OSEs associated with ADCs.
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Introduction

Antibody—drug conjugates (ADC) have become standard treatments in a variety of cancers [1]. By linking antibodies to
a cytotoxic payload, ADCs can target specific cells while sparing others, improving the safety profile of systemic
cytotoxic agents. Adverse events (AEs) associated with ADC treatment include ocular side effects (OSEs) such as
symptoms of dry eye and blurred vision, and clinical findings of corneal epitheliopathy that can interfere with
activities of daily living (ADL), but these are generally dose dependent and reversible [2, 3]. OSEs have been reported
in 14% to 85% of patients in clinical studies of ADCs, reflecting differences in drug activity, study designs, AE reporting,
and patient populations [3-13]. Variation in reporting OSEs precludes characterization of ADC-related OSEs in a
consistent manner, highlighting the need for a rating scale that consolidates a number of these disparately used terms
as well as standardization of ocular grading system to expand from the Common Terminology Criteria.

Depatuxizumab mafodotin (ABT-414) is a novel ADC that consists of 3 components: an epidermal growth factor
receptor (EGFR)-targeting humanized monoclonal antibody (depatuxizumab); a potent microtubule toxin,
monomethyl auristatin F (MMAF, mafodotin); and a noncleavable maleimidocaproyl linker, which connects MMAF to
the antibody (see Supplementary Fig. 1) [14]. Depatuxizumab mafodotin binds to a unique epitope of the activated
EGFR. Abnormalities of EGFR occur in several solid tumors, including glioblastoma (GBM) where focal gene
amplification occurs in about 50% of patients with newly diagnosed GBM [14]. The clinical development of
depatuxizumab mafodotin has included 6 trials in patients with solid tumors, with preliminary safety data available for
809 patients receiving at least 1 dose of depatuxizumab mafodotin [15-19]. In the INTELLANCE-2 study
(NCT02343406), a phase 2 trial in patients with recurrent GBM, 77% of patients who received depatuxizumab
mafodotin experienced at least 1 treatment-emergent AE coded to the System Organ Class of Eye Disorders. The
preferred term frequently reported in association with depatuxizumab mafodotin-related OSEs was reversible corneal
epitheliopathy, for which the rate of Grade 3/4 events was 24% for patients receiving depatuxizumab mafodotin
monotherapy and 33% for patients receiving depatuxizumab mafodotin in combination with chemotherapy [19]. In
the subsequent placebo-controlled phase 2/3 INTELLANCE-1 study (NCT02573324), depatuxizumab mafodotin was
administered with concurrent radiation and temozolomide and with adjuvant temozolomide to patients with newly
diagnosed EGFR-amplified GBM. Of patients randomized to depatuxizumab mafodotin, 95% experienced at least 1
OSE of any grade, 61% experienced Grade 3/4 OSEs, and 12% of patients discontinued treatment because of OSEs [8].

Data on the clinical management of ADC-induced OSEs are limited. The first in-human study of SAR3419, an ADC
targeting CD19, provided initial observations of the rapid reversibility of corneal microcystic epitheliopathy, which
occurred with high frequency in patients receiving higher-dose ADC [3]. In two studies of denintuzumab mafodotin
with MMAF, the same toxin as depatuxizumab mafodotin, prophylactic topical ophthalmic steroid application, with
other mitigation strategies, appeared to reduce OSE duration and severity [2, 5, 10]. A hypothesized mechanism of
ADC-induced microcystic epitheliopathy/keratopathy is the uptake of ADC at the level of transient amplifying cells
(TACs), which are the dividing daughter cells of the corneal limbal stem cells, and release of the ADC payload, resulting
in apoptosis of the affected corneal epithelial cells, possibly giving rise to what may appear clinically as epithelial
microcystic lesions [3, 4, 9]. The affected epithelial cells, which are observed in the corneal periphery initially, often do
not cause ocular symptoms; however as these affected cells migrate centrally (following the natural course of corneal
epithelial turnover), patients often experience a myriad of ocular surface disease symptoms, such as dry eyes,
sensitivity to light, and blurred vision [4, 15, 16, 20].

Given the well-accepted clinical observation of decreased rate of corneal re-epithelialization when treated with
topical steroid [21, 22], it is hypothesized that topical steroids may reduce the rate of TAC division, thereby reducing
exposure of TACs to ADC, potentially resulting in reduced signs and symptoms of ADC-keratopathy. Thus, steroid
ophthalmic solutions such as prednisolone acetate 1% suspension and dexamethasone 0.1% solution have been
required in depatuxizumab mafodotin clinical trials [4, 16].

The Understanding New Interventions with GBM ThErapy (UNITE) study (NCT03419403) was a phase 3b exploratory
study of depatuxizumab mafodotin in combination with a standard chemoradiotherapy/adjuvant regimen
(radiotherapy and temozolomide) in patients with EGFR-amplified newly diagnosed GBM (following surgical
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resection/biopsy). The study evaluated 3 prophylactic treatment options for OSEs associated with depatuxizumab
mafodotin (Supplementary Fig. 2). The primary objective of this study was to assess the effect of each prophylactic
treatment by estimating the rate of change in OSE management due to inadequate control, to explore how to manage
and mitigate OSEs that arise during treatment with ADCs, which became evident from prior studies. During the course
of the UNITE study, interim results from the phase 2/3 INTELLANCE-1 trial reported no survival benefit for
depatuxizumab mafodotin versus placebo [23]. Therefore, enrollment into the UNITE study was stopped early after 40
patients were randomized out of the planned sample size of 90. We report descriptive results from 38 patients who
received depatuxizumab mafodotin in the UNITE study.

Materials and Methods
Patients

The study enrolled patients aged 218 years with EGFR-amplified (as identified centrally by fluorescent in-situ
hybridization) [24], histologically confirmed (locally), newly diagnosed supratentorial GBM or Grade IV gliosarcoma
(including subtypes following diagnostic biopsy or resection), and a Karnofsky Performance Status [25] (KPS) >70.
Patients were required to have adequate bone marrow, renal, and hepatic function. Patients were excluded from the
study if they had a visual condition that compromised the ability to accurately measure a patient’s visual acuity or
assess visual activities of daily living (eg, central tumor affecting visual pathways), prior laser-assisted in situ
keratomileusis procedure within the prior year, cataract surgery within the prior 3 months, or prior anticancer therapy
within 5 years of study Day 1.

The study was conducted in accordance with the International Council for Harmonisation (ICH) guidelines, applicable
regulations and guidelines governing clinical study conduct, and the ethical principles within the Declaration of
Helsinki. The study protocol was approved by the independent ethics committee/institutional review board of all
participating institutions. All patients provided written informed consent, and the study is registered at
ClinicalTrials.gov (NCT03419403).

Study design

UNITE was a phase 3b, open-label, randomized, exploratory study performed at 18 research sites in 5 countries
(Australia, Germany, The Netherlands, United Kingdom, and United States). All patients were administered
depatuxizumab mafodotin during radiation combined with temozolomide (chemoradiation) and also with post-
radiotherapy (adjuvant) temozolomide. Patients were randomized in a 1:1:1 ratio to one of three OSE-related
prophylactic eye treatment arms to be administered with each infusion of depatuxizumab mafodotin. Patients in Arm
A were treated with standard steroids (SS; eg, prednisolone acetate 1% suspension or equivalent), 1 drop in each eye
3 times per day starting 2 days before depatuxizumab mafodotin infusion and continuing until 4 days after infusion,
for a total of 7 days. Alternate steroid eye drops (eg, 0.1% dexamethasone phosphate solution or equivalent) were
used if prednisolone acetate was not tolerated. Patients in Arm B received SS plus vasoconstrictor eye drops and cold
compress (SS/VC). The vasoconstrictor eye drops (eg, naphazoline hydrochloride 0.012% solution or equivalent) were
administered 1 drop in each eye 4 to 6 times on the day of infusion (5—-10 minutes before infusion, at end of infusion,
and 2—4 times during the remainder of the infusion day) and on Day 1 and Day 2 after infusion. The cold compress
was provided 5 minutes before the start of infusion and continued for 30 minutes past the end of infusion and for at
least 2 hours total per day (in increments no longer than 30 minutes) during the remainder of the infusion day and for
2 days after infusion. Arm C treatment was comprised of enhanced steroids with vasoconstrictor and cold compress
(ES/VC). The ES regimens included 1 eye drop (SS as previously described) in each eye 6 times a day and low dose
ophthalmic steroid ointment (eg, fluorometholone ophthalmic 0.1%, betamethasone eye ointment 0.1%, or
equivalent) in each eye at bedtime, both starting 2 days before depatuxizumab mafodotin infusion and continuing
until 4 days after infusion, for a total of 7 days. Unrestricted supportive care measures were allowed at any time, as
recommended by the treating ophthalmologist, including lubricant eye drops, topical antibiotic drops, and other
measures for comfort, such as sunglasses if needed.
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Chemoradiation began <7 weeks after GBM diagnosis. Radiotherapy (~60 Gray [Gy] over ~6 weeks) and temozolomide
(75 mg/m? continuously during radiotherapy) were administered as standard of care. Depatuxizumab mafodotin 2.0
mg/kg was administered via intravenous infusion once every 2 weeks (Day 1 of Weeks 1, 3, and 5) of chemotherapy.

After the chemoradiation phase, there was a recovery period of approximately 4 weeks before the adjuvant phase.
During the adjuvant phase, patients received temozolomide (150—200 mg/m? orally once daily on Days 1-5 of 28 per
local standard of care) and depatuxizumab mafodotin (1.25 mg/kg intravenously once every 2 weeks [Day 1 and Day
15 of 28]). Chemoradiation or adjuvant treatment was discontinued upon determination of tumor progression as
defined by Response Assessment in Neuro-Oncology Working Group criteria [26], unacceptable toxicity, or after a
maximum of 12 adjuvant 28-day cycles. Following treatment discontinuation, patients entered a follow-up phase,
wherein they were monitored for safety (including follow-up of OSEs until symptom resolution) and overall survival.

Scheduled ophthalmology examinations at baseline (Fig. 1), every 2 weeks during treatment, and then 35 and 49 days
thereafter or until 30 days after resolution of any OSEs. Examinations included, at a minimum, assessment for ocular
symptoms and visual acuity (using logarithm of the minimum angle of resolution [LogMAR] scale), intraocular
pressure, and slit-lamp examination, as well as other examinations as deemed by the treating ophthalmologist.

The Corneal Epitheliopathy Adverse Event (CEAE) scale was created by the authors to grade depatuxizumab mafodotin
treatment eye events, including commonly reported symptoms (eg, dry eye, eye pain, foreign body sensation,
photophobia) which may complement clinical findings such as change in visual acuity, or corneal findings. The CEAE
scale was used to assign OSE grade (on a scale of 0-5), which was utilized for depatuxizumab mafodotin dose
modifications, and to systematically characterize the symptoms of corneal epitheliopathy related to depatuxizumab
mafodotin (Table 1). CEAEs were assessed and scored at baseline, at each biweekly visit through the end of Cycle 2 of
the adjuvant phase, and then every 2 weeks thereafter until the final visit wherein adjuvant study drugs were
administered. Given the nature of treating GBM patients, with possible decline in performance status and/or mental
capacity to fully cooperate with ophthalmic examinations, CEAE assessment could be conducted by telephone and
could incorporate information from caregivers. CEAE assessments were then conducted every 4 weeks beyond the
Day 49 follow-up visit, until symptom resolution, to provide detailed longitudinal information on severity overall and
in specific domains.

For patients who demonstrated inadequate control of OSEs with the initial prophylactic strategy, according to
predefined criteria for loss of visual acuity (an increase on LogMAR of 2+0.3 in both eyes) and/or OSE symptom of
Grade 23 on the CEAE scale, intervention with a bandage contact lens (BCTL) was used in addition to the assigned
prophylactic regimen and the permitted supportive measures (Fig. 1). All BCTLs were approved by the respective
study country’s regulatory authority and were inserted and changed in the clinic. All clinics used large diameter, zero
power, soft lenses, which are approved for 30-day continuous use, along with topical antibiotic drops. Other topical
treatments, including the assigned prophylactic steroid regimen, continued while the BCTL was in place. When a BCTL
was introduced, considerations were made in relation to eye medications (particularly topical steroid), their frequency
and potential medicamentosa from preservatives, and most importantly infection risks. Patients who demonstrated
inadequate response (OSE of Grade >3 on the CEAE scale, persisting for 2 weeks) with BCTL intervention were eligible
for unrestricted OSE management according to investigator discretion, and the depatuxizumab mafodotin dose could
be interrupted and/or reduced. Patients who completed 8 weeks of adjuvant therapy were allowed to switch to
unrestricted OSE management per investigator regardless of CEAE grade, visual acuity, or BCTL intervention.

Nonocular AEs and some ocular AEs (those not involving the cornea or any serious AE) were assessed by investigators
at every visit and graded and reported according to the National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI CTCAE) version 4; the last AE assessment was conducted at the Day 49 follow-up visit. Laboratory
profiles, physical examinations, and vital signs were also assessed throughout the study. The depatuxizumab
mafodotin dose was interrupted in the event of Grade 1/2 allergic reactions or Grade 3/4 dermatologic toxicities.

Endpoints
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The primary endpoint was the number of patients requiring change in OSE management due to inadequate control of
OSEs, defined as a decline from baseline in visual acuity (2+0.3 on LogMAR scale as assessed for the worse eye) or a
Grade 23 OSE event on the CEAE scale in the first 8 weeks after initiation of treatment with depatuxizumab
mafodotin. It is important to note that visual acuity change utilized in the study was defined as the change from the
patient’s baseline vision, which is more strict criteria than the change in the best corrected visual acuity at each visit.
In addition, the endpoint used the worst eye, which is a stricter endpoint than bilateral vision (given that patients
function at the level of the better eye). Secondary endpoints included maximum change from baseline in visual acuity
on LogMAR scale, time to BCTL intervention [27], cumulative dose of depatuxizumab mafodotin received (during
chemoradiation and adjuvant treatment), and CEAE grade at each visit. The effectiveness of the initial prophylactic
regimen and the BCTL intervention were assessed separately. Evaluation of other secondary endpoints, including OSE
resolution and symptom resolution after study drug discontinuation (reversibility), was limited due to early study
termination.

Statistical analyses

Analyses were conducted among all patients who received at least 1 dose of depatuxizumab mafodotin. Baseline
characteristics, control of OSEs, and safety endpoints were summarized descriptively. For time to BCTL intervention,
the Kaplan-Meier method was used to generate time-to-event curves and to calculate medians. Analyses were done
with SAS version 9.4 (SAS Institute Inc., Cary, NC) under the UNIX operating system. The database was locked on April
28, 2020.

Results
Patient disposition and baseline characteristics

A total of 40 patients (of 90 planned) were randomized and 38 received study treatment (first dose administered
between August 4, 2018 and May 15, 2019); 14 patients were assigned to Arm A and 12 patients to Arms B and C each
(Fig. 2). Of these 38 patients, 16 (42.1%) entered the adjuvant phase.

Median age was 54 years (range: 28—69 years) and 78.9% of patients were male. Most patients (81.6%) had a KPS 290,
and 28 patients (73.7%) had a gross total resection. Baseline demographics and clinical characteristics were generally
similar among treatment arms (Supplementary Table 1), although KPS score 290 was more common in Arms A and B
(92.9% and 91.7%) than in Arm C (58.3%).

Thirty-eight patients discontinued depatuxizumab mafodotin: 7 patients (18.4%) due to AEs (including 5 patients due
to OSEs), 7 patients (18.4%) due to disease progression, and 24 patients (63.2%) due to early study termination.

Exposure to depatuxizumab mafodotin

Overall, median treatment exposure to depatuxizumab mafodotin was 1.4 months (range: 0.5-9.0 months; n=38).
Median cumulative dose was 6.0 mg/kg (range: 2.0-24.7 mg/kg; Table 2) overall, 6.0 mg/kg (range: 2.0-20.9 mg/kg)
for Arm A, 8.6 mg/kg (range: 2.0-24.7 mg/kg) for Arm B, and 6.0 mg/kg (range: 4.0-14.9 mg/kg) for Arm C. Median
cumulative dose was 6.0 mg/kg (range: 2.0-6.2 mg/kg; n=38) for the chemoradiation phase and 7.7 mg/kg (range:
1.2-18.7 mg/kg; n=16) for the adjuvant phase.

Effectiveness of prophylactic regimen

Chemoradiation phase

Overall, 23 patients experienced inadequate control of OSEs meeting criteria for the primary endpoint of change in
OSE management within 8 weeks from first depatuxizumab mafodotin dose, with 21 patients (70.0%) experiencing
+20.3 change on LogMAR scale in baseline-adjusted visual acuity and 12 reporting a Grade >3 CEAE (Table 3). These
23 patients comprised 9 of 14 (64.3%) in Arm A, 8 of 11 (72.7%) in Arm B, and 6 of 12 (50.0%) in Arm C. Of the 23
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patients meeting criteria for a change in OSE management, 14 received BCTL intervention. The overall median (range)
maximum change from baseline on LogMAR scale of visual acuity was +0.5 (-0.58 to +1.20; n=31).

Adjuvant phase

Overall, 16 patients received depatuxizumab mafodotin in the adjuvant phase. Of these, 10 patients developed an
event meeting the criteria for a change in OSE management within 8 weeks from first adjuvant dosing of
depatuxizumab mafodotin, with 9 patients (69.2%) experiencing +20.3 change on LogMAR scale in baseline-adjusted
visual acuity (3 of 5 patients in Arm A, 5 of 6 patients in Arm B, and 1 of 2 patients in Arm C). Three patients
experienced >Grade 3 CEAEs (1 patient in Arm A and 2 in Arm B).

Time to BCTL intervention

Addition of vasoconstrictor/cold compress and enhanced steroids (Arm C), but not vasoconstrictor/cold compress
alone (Arm B), to the standard prophylaxis regimen (Arm A) modestly prolonged the time of adequate OSE control
maintenance as assessed for the worst eye (median months [95% Cl] of 2.1 [1.1-NE] for Arm C, 1.4 [1.1-2.6] for Arm
B, and 1.5 [1.1-2.5] for Arm A; Fig. 3).

Effectiveness of BCTL intervention

Overall, 8 of 18 evaluable patients required a second change in OSE management after BCTL intervention owing to
inadequate control of OSEs. Three of 7 patients in Arm A, 2 of 5in Arm B, and 3 of 6 in Arm C experienced a Grade 23
CEAE, and 9 of 17 evaluable patients (52.9%) experienced +>0.3 change on LogMAR scale in baseline-adjusted visual
acuity (2 of 7 patients in Arm A, 3 of 5 patients in Arm B, and 4 of 5 patients in Arm C).

Safety

Ophthalmologic side effects

Overall, treatment-emergent CEAEs of any grade and Grade >3 were reported by 94.7% and 39.5% of patients,
respectively (Table 4). Representative images of the CEAEs observed during the trial are shown in Figure 4. CEAEs
occurred with similar frequency among patients in each treatment arm. Of the five patients who discontinued
depatuxizumab mafodotin due to OSEs, 3 patients were in Arm A and 2 patients were in Arm C.

The event-free rates at Month 6 of Grade >3 CEAE by the Kaplan-Meier method were 63.5% (95% Cl 33.1-83.0) for
Arm A, 50.0% (95% Cl 12.6—79.3) for Arm B, and 29.2% (95% Cl 1.7—68.7) for Arm C (Supplementary Fig. 3).

The majority of CEAEs were Grade 0/1 during the first 3 weeks of chemoradiation, with Grade >3 CEAEs occurring
primarily between Weeks 5 and 11; one patient in Arm A experienced a Grade 4 CEAE (Fig. 5). Grade 2/3 CEAEs were
reported throughout adjuvant treatment. One patient experienced a Grade 4 event in Week 29 and 1 patient
experienced a Grade 5 CEAE (corneal ulceration with impending perforation in a patient who did not use prophylactic
topical antibiotic drops) in Week 33 (this event was also recorded as serious AE of ulcerative keratitis [CTCAE Grade
4]); both patients were in Arm B. CEAEs by ocular symptomatology are shown in Figure 6.

Non-corneal ocular events included diplopia and eyelid ptosis in Arm B (1 patient each) and acquired epiblepharon
and allergic conjunctivitis in Arm C (1 patient each); all were non-serious and NCI CTCAE Grade <3.

Non-ocular safety profile

All 38 patients experienced a treatment-emergent AE, and 50% of patients had an AE possibly related to
depatuxizumab mafodotin (Supplementary Table 2). The most frequently reported treatment-emergent AEs included
fatigue (57.9%), nausea (39.5%), thrombocytopenia (36.8%), and headache (34.2%). Serious AEs were reported in
36.8% of patients. Less than half of the patients (44.7%) experienced a Grade >3 treatment-emergent AE: 6 patients
(15.8%) had thrombocytopenia, which was the only Grade >3 AE to occur in >2 patients in the overall population. Two
patients died within 49 days from the last dose of depatuxizumab mafodotin, both due to disease progression during
treatment.
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Potentially clinically significant hematology values categorized as NCI CTCAE Grade 23 were observed for hemoglobin,
leukocytes, neutrophils, lymphocytes, and platelets, with no parameter having clinically significant values reported for
more than 20% of patients overall. The incidence of potentially clinically significant hematology values was similar
across treatment arms, with the exception of an increased frequency of low lymphocyte values in Arm B (41.7%)
versus Arm A (0%) and Arm C (8.3%). Potentially clinically significant chemistry values and vital signs (indicative of
symptomatology) were observed in fewer than 10% of patients overall and were generally similar across treatment
arms.

Discussion

This Phase 3b, randomized, open-label exploratory study evaluated the effectiveness of 3 different strategies for
managing OSEs in patients with newly diagnosed EGFR-amplified GBM receiving depatuxizumab mafodotin in addition
to standard chemoradiation with temozolomide followed by depatuxizumab mafodotin and adjuvant temozolomide.

The UNITE study used a stepwise study design to better understand prophylactic management of OSEs and to
characterize OSEs (rates, timing) using the protocol-specific CEAE rating scale. The CEAE scale was designed to
describe the overall ocular symptoms experienced by the patient from ADC-related corneal epitheliopathy, accounting
for both symptoms and clinical findings of keratopathy. Furthermore, the CEAE scale provided an additional,
symptom-based means of assessing OSEs based on reported patient experience, without the requirement for a
physical eye examination. Insight into the prevalence and impact of each symptom domain is lacking with NCI AE
reporting, where investigators may report individual symptoms inconsistently or elect to use an overlying term (eg,
keratopathy) accounting for multiple symptoms. Systematic assessment of these domains with repeated
administration of the CEAE provided detailed information on the longitudinal course of symptom severity. Treatment-
emergent CEAEs of any grade were reported for 94.7% of patients, with 39.5% having CEAE Grade >3 events. While
the small sample size limits interpretation of these data, no non-corneal OSE was reported by more than one patient
(consistent with prior experience of depatuxizumab mafodotin), [15-18] suggesting that OSEs are restricted to effects
on the cornea, in particular to the corneal epithelium. There was no consistent effect on the incidence of CEAEs (all
grades or Grade >3) over the course of the study for treatment with SS, SS/VC, or ES/VC.

Approximately one half of evaluable patients required further OSE management with BCTL intervention to improve
ocular symptoms and vision. For the overall prophylactic strategy, OSE control appears to show modest, numerical
improvements with intensive prophylaxis.

Although the mechanisms for depatuxizumab mafodotin—associated OSEs are not fully understood, the effects appear
to involve the corneal epithelium in a dose-dependent manner [16]. While EGFR expression is amplified in the cornea,
it is hypothesized that depatuxizumab mafodotin exposure is similar to other ADCs causing microcystic keratopathy as
it is taken up into rapidly dividing TACs/limbal stem cells, mainly by a nonselective, EGFR-unrelated mechanism; toxin
is then released inside the cell, causing damage to TACs located within the basal cell layer that results in cellular
damage/apoptosis and the formation of epithelial microcysts [2, 3, 4, 9]. Therefore, it is likely that OSEs are related to
the cytocoxic payload component of the ADC, as opposed to the targeting of EGFR; this hypothesis is further
supported by the observation of similar OSEs following treatment with ADCs that do not target EGFR [16, 28]. Other
possible mechanisms for ADC-related corneal lesions may include altered centripetal differentiation as a result of focal
separation of the epithelium and basement membrane, or stem cell toxicity, thereby disrupting corneal cell renewal
[2]. These toxicities have been reported for ADCs with MMAF components [12, 29, 30]. OSEs with depatuxizumab
mafodotin have demonstrated reversibility, but with a median time to resolution of ~13 weeks after drug
discontinuation despite a mean terminal half-life of <2 weeks for pharmacokinetic analytes of depatuxizumab
mafodotin [15, 16]. Corneal epithelial regeneration comprises phases of cell migration, proliferation, and adhesion,
which occur over the course of around 7-14 days, and each component of the process can be disrupted by a diverse
range of clinical and pharmaceutical factors [31]. As the exposure of depatuxizumab mafodotin becomes less between
doses, it is hypothesized that healthy corneal epithelial cells replace the damaged epithelial cells, with resolution of
depatuxizumab mafodotin ADC-related keratopathy. The balance of these two events, and fine tuning the rate of each
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by possibly adjusting topical medications with change in their application duration, dose, and rate of taper remains to
be clarified.

Interpretation of these data is limited by the small study size; less than half of the participants had been accrued
before study cessation (38/90 patients). Development of depatuxizumab mafodotin in GBM was stopped given the
randomized controlled phase 3 study INTELLANCE-1 indicated no survival benefit for adding depatuxizumab
mafodotin to standard chemoradiotherapy with temozolomide in patients with newly diagnosed GBM [23]. The
premature cessation of data collection and resulting limited number of patients with data available preclude definitive
conclusions regarding the OSE prophylaxis strategies assessed in this study. The current study utilized stricter criteria
for grading ocular toxicity than is conventionally used (change in vision in the worst eye, rather than change in best
corrected vision in the better eye), which leads to reporting of higher level of toxicity. Due to various method of
grading ocular adverse events, reported ocular toxicity may not always coincide with the severity of patients’
symptoms [13]. For example, the current study based grading on the worse eye whereas patients activity of daily
living is performed with the vision out of their better eye. Even with the strict grading metric, the current study
showed no new clinically significant safety findings. However, one patient required a corneal transplant, highlighting
the requirement for judicious use of topical steroid eye drops with BCTL given the high risk for infectious keratopathy.
Despite the limitations, this study highlights the concept of utilizing available ocular medication during the highest
ADC drug exposure period. Although these ocular medications are not typically utilized in ophthalmology in this
manner, topical steroids may slow down the epithelial proliferation [9, 21, 22] and decrease ADC uptake by corneal
epithelium, and topical vasoconstriction may physically decrease the volume of ADC delivery to transient amplifying
cells. While dose modification and/or dose delay are the obvious strategy to decrease AEs, this must be balanced with
delivery of a therapeutic dose. With improved strategies to mitigate ADC-induced keratopathy (OSEs), optimal dose
may be possible for treatment of malignancies while improving the quality of life for patients. Further evaluation for
ADC-induced keratopathy is ongoing.
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Figure Legends

Fig. 1: OSE Management During Study. BCTL, bandage contact lens; BCVA, best corrected visual acuity; CEAE, corneal
epitheliopathy adverse event; LogMAR, Logarithm of the Minimum Angle of Resolution; OD, right eye; OS, left eye;
OSE, ocular side effect; OU, both eyes (oculus uterque); VA, visual acuity; VAcc, visual acuity with baseline glasses;
VAsc, visual acuity without glasses; Rx, glasses prescription.

Fig. 2: CONSORT Diagram of Patient Disposition. ES, enhanced steroids; SS, standard steroids; VC, vasoconstrictor and
cold compress.

Fig. 3: Time to BCTL Intervention as Assessed Using Kaplan-Meier Method. BCTL, bandage contact lens; ES,
enhanced steroids; SS, standard steroids; VC, vasoconstrictor and cold compress.

Fig. 4: CEAEs as Observed During Examinations. Images a and b are from the INTELLANCE-2 trial (NCT02343406) in
which patients received depatuxizumab mafodotin at 1.0 mg/kg. Images c to k are from the INTELLANCE-1 trial
(NCT02573324) and represent OSEs in patients who received depatuxizumab mafodotin at 1.25 mg/kg in the
chemoradiotherapy phase and 2 mg/kg in the adjuvant phase; clinical presentation was graded using CTCAE keratitis
criteria. ¢) OS at Week 7 with Grade 3 OSE; d) OS at Week 7 with Grade 3 OSE; e) OD at Week 8 with Grade 3 OSE; ; f)
OD at Week 8 with Grade 3 diffuse epitheliopathy; ; g) OS at Week 8 with a Grade 3 OSE; h) OS at Week 8 with Grade
3 diffuse epitheliopathy.

CTCAE, Common Terminology Criteria for Adverse Events; OD, right eye; OS, left eye; OSE, ocular side effect.

Fig. 5: CEAEs Captured According to CEAE Scale (Overall Severity of Symptoms/Findings Related to Corneal
Epithelial Abnormalities) — Safety Analysis Set. “Overall” includes all patients who entered the chemoradiation phase
and did not enter the adjuvant phase but underwent follow-up until resolution of OSE (35 weeks); the “Adjuvant”
phase includes patients who completed the chemoradiation phase and continued to the adjuvant phase. 0 =
Asymptomatic; 1 = Symptomatic, but no effect on visual ADLs; 2 = Instrumental ADLs? affected, but can perform
instrumental ADLs independently; 3 = Instrumental ADLs? require assistance; 4 = Self-care ADLs® require assistance

5 = Corneal perforation or corneal ulceration with impending perforation. If a patient had > 1 record in a visit window,
the record closest to the nominal treatment day was chosen, and if there were multiple records on a day, then the
worst result was chosen.

2Instrumental ADLs refer to activities such as preparing meals, shopping for groceries or clothes, using the telephone,
managing money. "Self-care ADLs refer to activities such as bathing, dressing and undressing, feeding self, using the
toilet, taking medications, and not bedridden. Numbers in bars represents percentage of patients.

ADL, activities of daily living; CEAE, corneal epitheliopathy adverse events.

Fig. 6: CEAEs Captured According to CEAE Scale by Ocular Symptomatology Domain (Combined Chemoradiation and
Adjuvant Phases) — Safety Analysis Set. a) Impact on Visual ADLs. 0 = Asymptomatic; 1 = Symptomatic, but no effect
on visual ADLs; 2 = Instrumental ADLs? affected, but can perform instrumental ADLs independently; 3 = Instrumental
ADLs? require assistance; 4 = Self-care ADLs® require assistance; 5 = Corneal perforation or corneal ulceration with
impending perforation. If a patient had > 1 record in a visit window, the record closest to the nominal treatment day
was chosen, and if there were multiple records on a day, then the worst result was chosen; b) Reading (blurred
vision). N/A = Not applicable (patient does not read for reasons unrelated to blurred vision). 1 = No difficulties
reading; 2 = Reading requires large fonts for magnification; 3 = Unable to read due to blurred vision; c) Photophobia.
0 = None; 1 = Mild (bright light); 2 = Moderate (ambient light); 3 = Severe (constant).

2Instrumental ADLs refer to activities such as preparing meals, shopping for groceries or clothes, using the telephone,
managing money. "Self-care ADLs refer to activities such as bathing, dressing and undressing, feeding self, using the
toilet, taking medications, and not bedridden. Numbers in bars represents percentage of patients.

ADL, activities of daily living; CEAE, corneal epitheliopathy adverse events.
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Baseline visit

VA (cc orsc) — OD, OS, OU

» Record with Rx (without glasses if not worn at baseline)
* The same Rx will be used to measure VA (cc or sc) post-baseline
* BCVA (with manifest refraction) OD, OS, and OU will be recorded

OSE monitoring

v

Initial OSE prophylaxis (Arm A, B, or C)

—> vV

Prophylaxis Inadequate
* ALogMAR 2+0.3
OR
» Grade 23 CEAE

Y e conat s (BT ieneniond

ge contact lens (BCTL) intervention g
OSE monitoring| —» *

| of adjuvant

Completion
of 8 weeks

therapy
is required

Intervention Inadequate
* Grade =23 CEAE

Unrestricted OSE management

at investigator discretion

* Depatux-M Interruption/Dose Reduction
(required for Grade 4 CEAE)

* VC Prophylaxis

* ES Prophylaxis
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Assessed for eligibility (n=120)

Excluded (n=80)

» * Not meeting inclusion criteria (n=80)
» Declined to participate (n=0)

» Other reasons (n=0)

v
Randomized (n=40)

v

v

v

Allocated to Arm A (SS; n=14)
* Received intervention (n=14)
» Did not receive intervention (n=0)

Allocated to Arm B (SS/VC; n=13)
« Received intervention (n=12)
+ Did not receive intervention (n=1)

Allocated to Arm C (ES/VC; n=13)
* Received intervention (n=12)
* Did not receive intervention (n=1)

v

v

v

Discontinued intervention (n=14)

» Withdrawal due to OSE/AE (n=4)

» Withdrew consent due to interim
analysis results/study terminated
by sponsor (n=9)

*» Progressive disease (n=1)

Discontinued intervention (n=12)

» Withdrawal due to OSE/AE (n=1)

= Withdrew consent due to interim
analysis results/study terminated
by sponsor (n=8)

» Progressive disease (n=3)

Discontinued intervention (n=12)

» Withdrawal due to OSE/AE (n=2)

* Withdrew consent due to interim
analysis results/study terminated
by sponsor (n=7)

* Progressive disease (n=3)

v

v

v

Analyzed (n=14)
» Excluded from analysis (n=0)

Analyzed (n=12)
» Excluded from analysis (n=1)

Analyzed (n=12)
* Excluded from analysis (n=1)
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Probability of No BCL Intervention

—— ArmA (SS)
—— Arm B (SS/IVC)
—— Arm C (ESVC)

Events Median Months [95% CI]
Arm A (SS) (N=14) 12 1.5(1.1,2.5)
Arm B (SS/VC) (N=12) 10 1.4 (1.1,2.6)
Arm C (ES/VC) (N=12) 8 21(1.1,-)
+ Censored
0.0 T T T T | 1
0 3 6 9 12 15 18
Months
Patients at Risk
— 14 3 2 1 1 1 0
—_ 12 1 0 0 0 0 0
—_— 12 2 2 0] 0 0 0
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Downloaded from http://karger.com/ore/article-pdf/doi/10.1159/000531142/3871795/000531142.pdf by guest on 12 June 2023
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a. Impact on Visual ADLs
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Table 1. Adverse Event Grading Scales

CEAE scale of visual ADLs

NCI CTCAE scale of adverse event severity

Grade 0 — Asymptomatic

Grade 0 — No AE (or within normal limits)

Grade 1 — Symptomatic, but no effect on visual
ADLs

Grade 1 — Mild; asymptomatic or mild symptomes; clinical
or diagnostic observations only; intervention not
indicated

Grade 2 — Instrumental ADLs? affected, but can
perform instrumental ADLs independently

Grade 2 — Moderate; minimal, local, or noninvasive
intervention (eg, packing, cautery) indicated; limiting age-
appropriate instrumental ADLs

Grade 3 — Instrumental ADLs? require assistance

Grade 3 — Severe or medically significant but not
immediately life-threatening; hospitalization or
prolongation of hospitalization indicated; disabling;
limiting self-care ADLs

Grade 4 — Self-care ADLs require assistance

Grade 4 — Life-threatening consequences; urgent
intervention indicated

Grade 5 — Corneal perforation or corneal
ulceration with impending perforation

Grade 5 — Death related to AE

2lnstrumental ADLs refer to preparing meals, shopping for groceries or clothes, using the telephone, managing money, etc.
bSelf-care ADLs refer to bathing, dressing and undressing, feeding self, using the toilet, taking medications, and not bedridden

ADLs, activities of daily living; AE, adverse event; CEAE, corneal epithelial adverse event
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Table 2. Treatment Exposure

Cumulative dose of temozolomide, mg

(525.0-7397.8)

(771.8-7292.9)

(949.4-4179.5)

Arm A ArmB Arm C All Patients
Parameter, median (range) (SS) (ss/vc) (ES/VC) (N=38)
(n=14) (n=12) (n=12)
Treatment exposure of temozolomide, | 4 4 (,3 76 | 2.1(0.6-85) | 1.3(0.7-6.2) | 1.4(0.3-8.5)
months
Treatment exposure of
depatuxizumab mafodotin, months 1.5(0.5-8.3) | 3.0(0.5-9.0) | 1.4(1.0-6.9) | 1.4(0.5-9.0)
1800.1 3181.3 1707.2 2329.6

(525.0-7397.8)

Cumulative dose of depatuxizumab
mafodotin, mg/Kg

6.0 (2.0-20.9)

8.6 (2.0-24.7)

6.0 (4.0-14.9)

6.0 (2.0-24.7)

ES/VC, enhanced steroids with vasoconstrictor eye drops; SS, standard steroids; SS/VC, standard steroids plus

vasoconstrictor eye drops

25

€20z dunr g}, uo 3senb Aq ypd'ziyL LES000/S6LLL8E/ZY | LES000/6SL L0 L/10P/Pd-Bjole/010/W0D 18B1eN /:d}Y WOl papeojumoq



Table 3. Change in OSE Management Due to Inadequate Control of OSEs (Worst Eye)

ArmA ArmB Arm C Total
(SS) (SS/VvC) (ES/VC) (N=38)
(n=14) (n=12) (n=12)
Overall
>+0.3 change on LogMAR scale in 9/14 (64.3) | 8/11(72.2) | 6/12(50.0) | 23/37 (62.2)
baseline adjusted visual acuity OR
Grade >3 CEAE®
>+0.3 change on LogMAR scale in 8/11(72.7) | 8/10(80.0) | 5/9 (55.6) 21/30(70.0)
baseline adjusted visual acuity
Grade 23 CEAE 5/14(35.7) | 2/11(18.2) | 5/10 (50.0) 12/35 (34.3)
Adjuvant phase
>+0.3 change on LogMAR scale in 4/6 (66.7) 5/6 (83.3) 1/4 (25.0) 10/16 (62.5)
baseline adjusted visual acuity OR
Grade >3 CEAE®
>+0.3 change on LogMAR scale in 3/5 (60.0) 5/6 (83.9) 1/2 (50.0) 9/13 (69.2)
baseline adjusted visual acuity
Grade >3 CEAE 1/6 (16.7) 2/5 (80.0) 0/2 3/13 (23.1)
Post-BCTL intervention
Patients who met the primary 5/11 (45.5) | 6/9 (66.7) 3 (60.0) 14 (56.0)
endpoint and received BCTL
intervention
>+0.3 change on LogMAR scale in 4/7 (57.1) 4/6 (66.7) 5/6 (83.3) 13/19 (68.4)
baseline adjusted visual acuity OR
Grade >3 CEAE?
>+0.3 change on LogMAR scale in 2/7 (28.6) 3/5 (60.0) 4/5 (80.0) 9/17 (52.9)
baseline adjusted visual acuity
Grade 23 CEAE 3/7 (42.9) 2/5 (40.0) 3/6 (50.0) 8/18 (44.4)

Data are presented as n/N (%)

2Among patients with at least one post-baseline assessment within 8 weeks for either LogMAR or CEAE; not all

patients had values for both LogMar and CEAE

BCTL, bandage contact lens; CEAE, corneal epitheliopathy adverse event; ES/VC, enhanced steroids with
vasoconstrictor eye drops; LogMAR, logarithm of the minimum angle of resolution; OSE, ocular side effect; SS,

standard steroids; SS/VC, standard steroids plus vasoconstrictor eye drops

26

€20z dunr g}, uo 3senb Aq ypd'ziyL LES000/S6LLL8E/ZY | LES000/6SL "0 L/10P/Pd-BjolLe/010/W0D 18B1eN/:d}Y WOl papeojumoq



Table 4. OSEs Summarized According to CEAE

Arm A ArmB Arm C All Patients
(SS) (Ss/vC) (ES/VC) (N=38)
(n=14) (n=12) (n=12)
Any OSE 14 (100) | 11(91.7) | 11(91.7) 36 (94.7)
Any OSE Grade >3 5(35.7) 4 (33.3) 6 (50.0) 15 (39.5)
Any OSE leading to discontinuation of 3(21.4) 0 2 (16.7) 5(13.2)
depatuxizumab mafodotin

Data are presented as n (%)

AE with onset date after the first study treatment and no more than 49 days after the last dose of depatuxizumab
mafodotin are included

AE, adverse event; ES/VC, enhanced steroids with vasoconstrictor eye drops; OSE, ocular side effect; SS, standard
steroids; SS/VC, standard steroids plus vasoconstrictor eye drops
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