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ABSTRACT

Introduction: Intravenous anticancer treatments present challenges for patients and healthcare professionals
(HCPs), prompting the development of subcutaneous formulations. In the phase 3 PALOMA-3 study, subcu-
taneous amivantamab demonstrated noninferior pharmacokinetics and response rates versus intravenous ami-
vantamab (both with lazertinib), with substantially faster administration, a 5-fold reduction in infusion-related
reactions, reduced venous thromboembolism, and numerically prolonged survival.

Methods: Participants with EGFR-mutated NSCLC and progression on osimertinib and chemotherapy were ran-
domized to subcutaneous (n = 206) or intravenous amivantamab (n = 212), plus lazertinib. Resource utilization
and participant-reported treatment satisfaction were evaluated at cycle (C) 1 day (D) 1 and C3D1.

Results: Time-in-chair was substantially lower for subcutaneous versus intravenous amivantamab (C1D1: median
[range], 23 min or 0.4 h [0-12.0 h] vs 6.5h [0-24.0 h]; C3D1: 35min or 0.6 h [0-6.6 h] vs 3.4h [0.5-9.0 h]), as
were HCP time and participant time-in-room.

More participants who received subcutaneous versus intravenous amivantamab reported feeling unrestricted
(C1D1, 66 % vs 29 %; C3D1, 60 % vs 42 %) or unbothered (C1D1, 69 % vs 30 %; C3D1, 71 % vs 45%) by
administration, and reported gaining time for other activities (C1D1, 36 % vs 7 %; C3D1, 37 % vs 6 %). Few
participants who received subcutaneous amivantamab reported moderate-to-very severe injection-site pain
(C1D1, 14 %; C3D1, 16 %), swelling (C1D1, 5%; C3D1, 6 %), or redness (C1D1, 5%; C3D1, 6 %). Most subcu-
taneous amivantamab recipients preferred and were more satisfied with its administration versus historical
experience with intravenous therapies and would recommend it.

Conclusions: In PALOMA-3, subcutaneous amivantamab, which simplifies and shortens administration, reduces
resource utilization, and enhances treatment experience, was a preferred option for patients who received

amivantamab-lazertinib.

1. Introduction

Amivantamab is an epidermal growth factor receptor (EGFR)-MET
bispecific antibody with immune cell-directing activity [1-4]. In the
phase 3 MARIPOSA trial, intravenous amivantamab combined with
lazertinib, a central nervous system-penetrant, third-generation EGFR
tyrosine kinase inhibitor (EGFR TKI), demonstrated superior
progression-free survival (hazard ratio, 0.70; P < 0.001) versus osi-
mertinib in patients with treatment-naive EGFR-mutated advanced
non-small cell lung cancer (NSCLC) [5,6]. Based on these results,
intravenous amivantamab with lazertinib was recently approved in the
United States and European Union as a first-line treatment for patients
with advanced NSCLC with EGFR exon 19 deletion (Ex19del) or exon 21
L858R substitution mutations [6,7]. Intravenous amivantamab is also
approved in multiple geographies (eg, Brazil, the European Union, the
United Kingdom, and the United States) combined with platinum-based
chemotherapy for patients with EGFR Ex19del- or L858R-mutant
advanced NSCLC after disease progression on a third-generation
EGFR TKI [6,8-10]. Additionally, for patients with locally advanced
or metastatic NSCLC with EGFR exon 20 insertion mutations, intrave-
nous amivantamab is approved as a first-line combination treatment
with chemotherapy and as monotherapy after disease progression on
chemotherapy [6].

A subcutaneous formulation of amivantamab has been developed
that aims to enhance patient and provider treatment experience, reduce
administration time and healthcare costs, and lower the incidence of
adverse events, consistent with other intravenous to subcutaneous
formulation transitions in oncology [11-13]. In the phase 3 PALOMA-3
study (ClinicalTrials.gov Identifier: NCT05388669), subcutaneous ami-
vantamab plus oral lazertinib demonstrated pharmacokinetic non-
inferiority and a comparable objective response rate with intravenous
amivantamab plus oral lazertinib. Furthermore, subcutaneous admin-
istration showed promising results over intravenous administration for
progression-free survival, duration of response, and overall survival, and
a significant advantage in administration time (<5 min vs 2-5h). Sub-
cutaneous amivantamab was also associated with a substantial reduc-
tion in infusion-related reactions and venous thromboembolism rates
[14].

These data support a noninferior or numerically improved efficacy
and favorable safety profile for subcutaneous amivantamab in EGFR-
mutated NSCLC. The subcutaneous amivantamab formulation

containing recombinant human hyaluronidase PH20 (rHuPH20; Hal-
ozyme, Inc.) is currently under review by several health authorities.

Here, the prespecified analyses of the secondary endpoints of medi-
cal resource utilization and patient treatment satisfaction are reported
from the PALOMA-3 study, comparing subcutaneous with intravenous
administration of amivantamab (both with oral lazertinib) and
providing further insights into its benefits.

2. Materials and methods
2.1. Study participants

PALOMA-3 enrolled participants aged >18 years with locally
advanced or metastatic NSCLC harboring documented common EGFR
mutations (Ex19del/L858R) with disease progression on or after osi-
mertinib (or another approved third-generation EGFR TKI) and
platinum-based chemotherapy, irrespective of sequence. Details of the
trial design, methodology, and primary results have been previously
reported [14].

2.2. Study design and treatment

In total, 418 participants were randomized 1:1 to receive subcu-
taneous amivantamab-lazertinib (n=206) or intravenous
amivantamab-lazertinib (n=212). Subcutaneous amivantamab was
administered at a dose of 1600 mg (2240 mg for > 80 kg weight) by
manual injection to the abdomen, lasting approximately 5 min, once
weekly for 4 weeks and biweekly thereafter. Intravenous amivantamab
was administered at a dose of 1050 mg (1400 mg for > 80 kg weight) on
the same schedule. The first dose of intravenous amivantamab was
administered over 2 days, with 350 mg on cycle (C) 1 day (D) 1 and the
remainder on C1D2. Oral lazertinib was administered at a dose of
240 mg once daily.

2.3. Protocol approval

The trial was conducted in accordance with the provisions of the
Declaration of Helsinki, Good Clinical Practice guidelines, applicable
regulatory requirements, and the policy on bioethics and human bio-
logic samples of the trial sponsor, Johnson & Johnson. All participants
provided written informed consent, and the study protocol received
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approval from an independent ethics committee or institutional review
board.

2.4. Endpoints and assessments

Medical resource utilization was assessed in the following predefined
secondary endpoints: participant chair time (time between entry and
exit from chair), participant time in treatment room (time between entry
and exit from treatment room), and active healthcare professional (HCP)
time (measured by stopwatch for prespecified tasks related to drug
preparation, treatment administration, and post-treatment monitoring)
on C1D1 (study day 1) and C3D1 (study day 57; Supplemental Table 1).
In the intravenous amivantamab-lazertinib group, participant chair time
included the time required to administer the first 350 mg dose of ami-
vantamab on C1D1 only. Median HCP time and participant time in
treatment room included a 4-hour observation period for participants
who received subcutaneous amivantamab, which was mandatory on
C1D1 and recommended at subsequent infusions. HCPs included nurses,
pharmacists, pharmacy technicians/assistant staff, and physicians. To
determine administration impact, participant comfort, ease of use, and
to identify potential issues, endpoints were assessed at C1D1 (immediate
feedback) and C3D1 (experience-based feedback following multiple
administrations).

Cancer therapy satisfaction was assessed using a modified version of
the Therapy Administration Satisfaction Questionnaire (mTASQ), which
was completed by participants following drug administration on C1D1
(C1D2 for the intravenous arm), C3D1, and end-of-treatment (EOT). The
unmodified TASQ is a validated 12-item administration satisfaction
questionnaire designed for adults and validated in rituximab studies
[15]. Question 11 of the TASQ form was modified (mTASQ) for use in
PALOMA-3 to reflect that the subcutaneous injection would occur in the
“skin,” instead of “thigh.” The mTASQ measured the impact of the mode
of treatment administration in 9 items across 5 domains: physical impact
(8 items), psychological impact (1 item), impact on activities of daily
living (1 item), convenience (2 items), and satisfaction (2 items; Sup-
plemental Table 2). Each domain was scored on a scale of 0-100, with
higher scores indicative of more positive feelings toward therapy. The
recall/observation period was based on participants’ most recent sub-
cutaneous injection or intravenous infusion. Participants were asked to
report on their current/most recent treatment experience with subcu-
taneous or intravenous amivantamab. Participants had prior experience
receiving other anticancer drugs intravenously but were not instructed
to compare current with prior treatments. For participants with multiple
records at the same visit, the one closest to the visit date was selected as
the scheduled assessment.

The mTASQ was provided in the local language in accordance with
local guidelines.

2.5. Statistical methods

Descriptive statistics were used to summarize results of medical
resource utilization by treatment arm in the safety analysis set. No
formal statistical hypothesis testing was conducted.

mTASQ domain scores and single symptom items were evaluated at
baseline, C3D1, and EOT for absolute values using descriptive statistics
in the full analysis set. A Pearson’s chi-squared test was performed to
compare the proportion of participants who selected certain responses
on the mTASQ between arms; P-values were nominal.

Additional information on statistical methods can be found in the
study protocol, which was published with the primary analysis of
PALOMA-3 [14].
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3. Results
3.1. Participants

A total of 418 participants were randomized to receive subcutaneous
(n=206) or intravenous amivantamab (n = 212), both in combination
with oral lazertinib. Before randomization to a study treatment, all
participants were previously treated with systemic therapies for NSCLC,
including platinum-based chemotherapy (subcutaneous arm, n=191;
intravenous arm, n=192) and/or osimertinib (subcutaneous arm,
n =193; intravenous arm, n = 203), irrespective of sequence [14]. The
proportion of participants with >3 months of cumulative lazertinib
treatment was comparable between arms (subcutaneous, 68 %
[140/206]; intravenous, 61 % [127/210]).

Overall, data collection rates were high for all endpoints presented
here. Active HCP time was collected for 98 % (202/206) of participants
in the subcutaneous arm and 97 % (203/210) of participants in the
intravenous arm at C1D1 (C3D1 rates were 98 % [163/166] and 93 %
[147/158], respectively). Correspondingly, duration of amivantamab
treatment administration was collected from 100 % (206,/206) and 99 %
(207/210) of participants at C1D1 (C3D1 rates, 98 % [162/166] and
93% [147/158]), participant time-in-chair was collected from 96 %
(198/206) and 94 % (198/210) of participants at C1D1 (C3D1 rates,
98 % [163/166] and 93 % [147/158]), and participant time in treat-
ment room was collected from 98 % (201/206) and 96 % (201/210) of
participants at C1D1 (C3D1 rates, 98 % [162/166] and 94 % [148/
158]).

Among participants who were undergoing treatment at the time of
assessment, 94 % (193/206) in the subcutaneous arm and 92 % (195/
212) in the intravenous arm completed the mTASQ at C1D1; corre-
sponding completion rates at C3D1 were 88 % (146/166) and 79 %
(125/158), respectively. Compliance at EOT was 86 % (61/71) in the
subcutaneous arm and 71 % (55/77) in the intravenous arm. The most
common reasons for missing mTASQ data included failure of the elec-
tronic clinical outcome assessment data-collection device (C1D1, 4
subcutaneous amivantamab recipients vs 13 intravenous amivantamab
recipients; C3D1, 4 vs 6; EOT, 2 vs none), sites failing to administer the
questionnaire (C1D1, 3 vs 9 participants; C3D1, 6 vs 7; EOT, 2 vs 1), or
participants being too ill to complete the questionnaire (C1D1, 1 vs 5
participants; C3D1, none; EOT, 3 vs 8). Given the smaller sample sizes at
EOT, this analysis focuses on results for C1D1 and C3D1; data from EOT
can be found in the Supplemental Data Section.

3.2. Medical resource utilization

Median (range) participant time in the treatment chair at C1D1 was
23 min, or 0.4 h (0-12.0 h) in the subcutaneous arm and 6.5 h (0-24.0 h)
in the intravenous arm. Corresponding values for C3D1 were 35 min, or
0.6h (0-6.6h) in the subcutaneous arm and 3.4h (0.5-9.0h) in the
intravenous arm (Fig. 1A and Supplemental Table 3). Median (range)
active HCP time at C1D1 was 5.6 h (0.4-11.4 h) in the subcutaneous arm
(including the mandatory observation time of 4 h) and 7.6 h (1.6-19.2 h)
in the intravenous arm. At C3D1, when the 4-hour observation time for
subcutaneous administration was optional, active HCP time was 2.3 h
(0.2-8.6h) and 4.4h (2.5-9.5h) in the subcutaneous and intravenous
arms, respectively (Fig. 1B). Similarly, median (range) participant time
in treatment room at C1D1 was 4.7 h (0.1-23.7) and 7.0 h (1.2-24.0h)
in the subcutaneous and intravenous arms, respectively; at C3D1, the
values were 1.5h (0.1-6.6 h) and 3.9h (0.5-8.5 h; Fig. 1C).

3.3. Patient-reported outcomes

Mean mTASQ scores were better (higher values) among participants
who received subcutaneous versus intravenous amivantamab in the
domains for convenience, impact on daily activities, psychological
impact, and treatment satisfaction (Fig. 2).
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Fig. 1. Medical Resource Utilization. ®*C1D1 values include 4 h of mandatory observation time after amivantamab SC injection, resulting in extended active
healthcare professional time and prolonged participant time in the treatment room; the infusion time in the IV arm was considered adequate for observation. C, cycle;

D, day; IV, intravenous; SC, subcutaneous.

In the subcutaneous arm, 66 % of participants reported feeling un-
restricted by their injection compared with 29 % in the intravenous arm
at C1D1 (nominal P < 0.001); corresponding values at C3D1 were 60 %
and 42 %, respectively (nominal P = 0.004; Fig. 3A). Rates at EOT are
shown in Supplemental Table 4. Similarly, more participants who
received subcutaneous versus intravenous amivantamab reported
feeling unbothered by the amount of time needed for their injection or
infusion (C1D1, 69 % vs 30 %, respectively; nominal P < 0.001; C3D1,
71 % vs 45 %; nominal P < 0.001; Fig. 3B), and felt that they gained
time for other things (C1D1, 36 % vs 7 %; nominal P < 0.001; C3D1,
37 % vs 6 %; nominal P < 0.001; Fig. 3C). Only a minority of partici-
pants who received subcutaneous amivantamab reported moderate-to-
very severe injection-related symptoms such as pain (C1D1, 14 %;
C3D1, 16 %), swelling (C1D1, 5 %; C3D1, 6 %), or redness (C1D1, 5 %;
C3D1, 6 %) at the injection site (Fig. 4).

In the subcutaneous arm, 77 % of participants preferred the subcu-
taneous injection over their historical experience with intravenous
treatments; similar results were seen at C3D1 (81 %; Fig. 5A). Most
participants in the subcutaneous arm were satisfied with their admin-
istration route (C1D1, 86 %; C3D1, 90 %; Fig. 5B) and would recom-
mend subcutaneous administration to others (C1D1, 78 %; C3D1, 81 %;
Fig. 5C). Other items that were assessed using the mTASQ form are
shown in Supplemental Table 4.
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4. Discussion

The prospective, randomized, phase 3 PALOMA-3 study provided a
head-to-head comparison between subcutaneous and intravenous ami-
vantamab, both combined with lazertinib. This study demonstrated that
the pharmacokinetic properties and objective response rate of the sub-
cutaneous formulation were noninferior to intravenous amivantamab,
with an added benefit of a 5-fold reduction in infusion-related reactions,
lower risk of venous thromboembolism, and numerically prolonged
survival. Additionally, 85 % of participants found subcutaneous
administration to be “very convenient” or “convenient” compared with
about one-third of participants who received the intravenous formula-
tion [14]. A key advantage of transitioning from intravenous to subcu-
taneous formulations is potentially improving overall treatment
experiences while also reducing infusion-related reactions [11-13,16].
The findings from PALOMA-3 are notable, as an enhanced patient
experience may improve adherence to treatment regimens, particularly
for long-term therapies like those for advanced NSCLC.

Subcutaneous amivantamab administration was feasible and
demonstrated several practical advantages over intravenous amivanta-
mab, such as significantly reducing participant chair time, time in the
treatment room, and HCP time spent on drug preparation and admin-
istration. This overall reduction in medical resource utilization was
observed despite the mandatory 4-hour observation period in C1D1,
which may indicate that the benefit could be even higher in non-clinical

C1D1*  C3D1°

Physical impact

C1D1*  C3D1°

Psychologic impact

C1D1*  C3D1°

Treatment satisfaction

[ IV amivantamab arm

Fig. 2. Summary of Patient-Reported Outcome Scores Assessed Using the mTASQ Form. *Each domain was measured using a 100-point scale. °SC, n = 193; IV,

n=195. °SC, n = 146; IV, n = 125. C, cycle; D, day; IV, intravenous; mTASQ,
SD, standard deviation.

modified Therapy Administration Satisfaction Questionnaire; SC, subcutaneous;
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trial settings where this observation period will not be a requirement.
These results reflect similar findings in studies of other successful tran-
sitions from intravenous to subcutaneous formulations that contain
rHuPH20, such as rituximab [17-19] and daratumumab [13], where
transitioning from an intravenous to a subcutaneous formulation also
led to meaningful time savings and more efficient use of medical re-
sources. Decreases in medical resource utilization can substantially
benefit patients, who often dedicate considerable time to cancer treat-
ments, disrupting their schedules and daily lives [20-22]. Furthermore,
the HCP activity and patient chair time required for intravenous cancer
treatments place a strain on medical centers and HCPs themselves,
which may be mitigated through the successful development of subcu-
taneous formulations that require far less time to administer [11].
Additionally, mean overall mTASQ scores were markedly better for
subcutaneous versus intravenous amivantamab across nearly all evalu-
ated domains. A small proportion of participants in the subcutaneous
arm reported feeling moderate-to-very severe pain (~16 %), swelling

Would you recommend SC injection/
IV infusion to another patient?

P=0.03 P <0.001 P=0.01
1% 3% 3% 1%
o o/ | — 100 =7 o 10 % ]

Participants responding (%)

SC \2
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M Definitely/probably not

| don’t know
W Definitely/probably yes

Fig. 5. Participant Preference, Satisfaction, and Recommended Treatment. Percentages may not sum up to 100 % due to rounding. Participants in the SC arm
compared SC amivantamab with other IV treatments they have received historically; these participants did not receive IV amivantamab. P-values are nominal and
obtained via Pearson’s chi-squared test. C, cycle; D, day; IV, intravenous; SC, subcutaneous.
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(~6 %), or redness (~6 %) at the injection site on both C1D1 and C3D1,
indicating that the physical impact was minimal. These findings are
aligned with earlier studies using the Rituximab Administration Satis-
faction Questionnaire (RASQ); the tool on which the TASQ is based) to
assess subcutaneous versus intravenous rituximab, where the subcu-
taneous formulation showed improved participant satisfaction across
most domains [23,24]. Whereas the RASQ assessed satisfaction with
subcutaneous rituximab given in the thigh, the mTASQ assessed satis-
faction with subcutaneous amivantamab administration anywhere in
the skin. This flexibility in injection-site location may have allowed
participants to receive subcutaneous amivantamab even if they could
not or did not wish to have an injection in their thigh. While compliance
was generally reasonable, one potential limitation of the mTASQ is the
potential for gaps in data collection, which in our study was influenced
by device failures, sites failing to collect data, and participant illness.
Smaller sample sizes at the EOT time point were due to few participants
having completed an EOT visit at the time of the analysis because most
participants were still on study treatment, or had died or withdrawn
from the study without an EOT visit. Furthermore, EOT was defined by
the investigator’s decision to end treatment, which could occur after the
last study treatment administration (eg, to allow for observation of
adverse event recovery or other clinical assessments prior to formal
withdrawal), and may have further contributed to missing data or
reduced response rates at EOT.

Patient preference is a key driver in treatment decision-making and
was intentionally incorporated into the PALOMA-3 study design. Par-
ticipants who received subcutaneous amivantamab reported higher
satisfaction compared with participants who received intravenous
amivantamab, with the majority (>77 %) expressing a preference for
subcutaneous administration over previous experiences with intrave-
nous anticancer drugs. While detailed treatment adherence data were
not presented, we note that cumulative lazertinib treatment of > 3
months was comparable between study arms, suggesting that the higher
participant satisfaction with subcutaneous amivantamab compared with
intravenous amivantamab was driven by the administration route of
amivantamab. The higher participant satisfaction with subcutaneous
administration reflects tolerability and participant preference, which
are important contributors to clinical outcomes and treatment
experience.

Results from the current study also showed that, among participants
who received intravenous amivantamab, the preference for intravenous
administration compared with subcutaneous administration transiently
increased at C3, but decreased by EOT (C1D1, 23 %; C3D1, 38 %; EOT,
29 %), which may have been related to increased familiarity with and
adaptation to the administration route over time. Furthermore, the
change in sample size over time (n = 195 at C1D1 vs n = 125 at C3D1)
in the intravenous amivantamab arm should also be considered when
interpreting preference shifts, as this may reflect response variability
and retention dynamics.

Our study does not directly compare participant preferences between
intravenous and subcutaneous amivantamab, as those in the subcu-
taneous arm never received intravenous amivantamab (and those in the
intravenous arm did not receive subcutaneous amivantamab). Further-
more, the prior experience with intravenous treatment in the subcu-
taneous arm was limited to platinum-based chemotherapy, which differs
from intravenous amivantamab in mechanism of action, safety profile,
and duration of treatment. Similarly, participants in the intravenous arm
were unlikely to have prior experience with subcutaneous treatment,
which makes direct comparisons with subcutaneous amivantamab
challenging. However, most enrolled participants received intravenous
chemotherapy prior to randomization and thus may have had recent
experience with intravenous treatments [14].

Participant preference for subcutaneous amivantamab over intrave-
nous treatments indicates that convenience is a significant factor during
a patient’s lung cancer experience. These results underscore the
importance of shared decision-making with consideration given to
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individual patient priorities. Convenience and ease of treatment
administration are both important aspects to consider.

The findings from PALOMA-3 have the potential to influence clinical
practice by offering a safer, more efficient, and patient-preferred option
for administering amivantamab. Considering recent evidence showing
significant overall survival improvement with first-line intravenous
amivantamab-lazertinib versus osimertinib [25], and the pharmacoki-
netic noninferiority of the subcutaneous formulation versus the intra-
venous formulation [14], the enhanced patient experience and efficacy
offered by subcutaneous amivantamab-lazertinib could provide sub-
stantial benefit when compared with EGFR TKIs alone for patients with
first-line EGFR-mutated NSCLC.

Additionally, the ongoing PALOMA-2 trial is further evaluating
subcutaneous amivantamab across multiple settings and treatment
combinations, including treatment-naive EGFR Ex19del- or L858R-
mutant NSCLC (subcutaneous amivantamab plus lazertinib), second-
line EGFR Ex19del- or L858R-mutant NSCLC (subcutaneous amivanta-
mab plus chemotherapy with or without lazertinib), treatment-naive
NSCLC with exon 20 insertion mutations (subcutaneous amivantamab
plus chemotherapy), and extended dosing intervals of every 3 or 4 weeks
[26]. These longer intervals may further reduce the number of clinic
visits required, offering additional convenience for both patients and
providers.

5. Conclusion

Subcutaneous amivantamab plus lazertinib in PALOMA-3 enhanced
participant convenience and reduced medical resource utilization
compared with intravenous amivantamab plus lazertinib, while
improving safety and numerically increasing some efficacy measures.
These findings highlight the potential for subcutaneous administration
of amivantamab to become a preferred option in treating patients with
EGFR-mutant NSCLC, improving both clinical outcomes and the patient
experience, potentially leading to wider adoption and increased quality
of life.
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