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Purpose: Daratumumab (DARA) is a humanized anti-CD38 monoclonal antibody and
approved as monotherapy or in combination with standard of care regimens for the treatment
of multiple myeloma (MM). DARA intravenous (IV) administration is time-consuming;
availability of DARA subcutaneous (SC) is expected to reduce this burden. A time and
motion survey was undertaken to elicit healthcare providers’ (HCPs”) understanding of the
workflow and time estimates for administration of DARA IV and SC (beyond treatment time)
in patients with relapsed/refractory MM.

Patients and Methods: This web-based, prospective survey collected data from HCPs at
sites that actively enrolled patients in the phase 3 COLUMBA trial, a multicenter, noninfer-
iority study of DARA IV versus DARA SC. Data collection included time actively spent on
pre-specified drug preparation and drug administration/patient care activities; active HCP and
chair time were extrapolated for first and subsequent treatments.

Results: Compared with DARA IV, DARA SC reduced median total active HCP time by
63.8% (from 265.9 to 96.3 minutes) and 49.5% (from 179.2 to 90.4 minutes) for first and
subsequent treatments, respectively. When extrapolated to the anticipated number of treat-
ments per year (23 in Year 1 and 13 in Year 2, per label), estimated active HCP time per
patient was reduced by 50% in Years 1 (from 70.1 to 34.8 hours) and 2 (from 38.8 to 19.6
hours) for DARA SC versus DARA IV. Estimated chair time for DARA SC was decreased
by 97% versus DARA IV for first (from 456.9 to 13.3 minutes) and subsequent treatments
(from 238.0 to 8.1 minutes).

Conclusion: These results suggest that DARA SC is associated with less active HCP
involvement during drug preparation and drug administration/patient care compared with
DARA 1V, potentially reducing burdens on patients and caregivers and creating efficiencies
for HCPs and healthcare facilities, allowing more patients access to care.
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Introduction

Multiple myeloma (MM) is the second most common hematological cancer and is
characterized by high levels of mortality and significant disease burden.'™
Improving treatment for MM thus remains a top healthcare priority, and in recent
years, targeted treatments have substantially improved response and survival in
patients diagnosed with MM.>*® Despite these advances in efficacy, treatment regi-

mens have become increasingly complex and time-consuming,” and healthcare
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providers (HCPs) are often overburdened and may strug-
gle to keep up with patient demand.” Complex treatment
schedules requiring multiple hospital visits, lengthy infu-
sion procedures, and potential side effects from infusions
present a major burden to patients’ health-related quality
of life (HRQoL) and healthcare systems.' ™

Daratumumab (DARA) is a humanized monoclonal anti-
body targeting CD38 with a well-characterized mechanism of
action.® DARA is approved for intravenous (IV) infusion as
monotherapy or in combination with standard of care (SOC)
regimens for patients with relapsed/refractory MM (RRMM),
and as combination therapy with SOC for patients with newly
diagnosed MM.”'® Administration of DARA IV takes
approximately 7 hours for the first infusion and 3—4 hours
for subsequent infusions.” Such long infusion times can nega-
tively impact both HCP efficiency and patients’ satisfaction
with treatment. Studies have found higher satisfaction rates
with subcutaneous (SC) treatments compared with IV treat-
ments among HCPs'' and patients with cancer.”'*!?
Furthermore, IV therapy is associated with an increased risk
of infusion-related reactions (IRRs) in patients.'*

To reduce the burden of DARA treatment administra-
tion, reduce IRRs, and improve patient satisfaction, an SC
formulation of DARA was developed (DARA 1800 mg
co-formulated with recombinant human hyaluronidase
PH20 [rHuPH20; 2000 U/mL; ENHANZE® drug delivery
technology, Halozyme, Inc., San Diego, CA, USA]). In the
phase 1b PAVO study (NCT02519452), DARA SC was
shown to have durable responses and an acceptable safety
profile.!>'” In the phase 3 COLUMBA trial
(NCT03277105), at a median follow-up of 7.5 months,
overall response rate and maximum trough concentration
with DARA SC were noninferior to DARA IV in patients
with RRMM.'® DARA SC demonstrated a similar safety
profile and a higher level of patient satisfaction compared
with DARA IV while reducing the median time of treat-
ment administration and the rate of injection site reactions
(ISRs).'® Based on these results, DARA SC was approved
by the US Food and Drug Administration and the
European Medicines Agency.'®' It is estimated that
administration time for DARA SC during the first year
of treatment will take <2 hours (115 minutes), assuming an
SC injection duration of approximately 5 minutes and 23
injections.'®'?

Time and motion (T&M) methodology consists of
decomposing a process into essential activities and
involves the repeated measurement of each pre-specified
activity by trained observers. Prior to its approval in

May 2020, data on the administration of DARA SC
could only be collected prospectively as part of ongoing
clinical trials. Given the logistic complexity associated
with implementing a T&M study alongside a clinical
trial, a survey of HCPs was selected as the preferred data-
collection approach. Here, we report the results of a T&M
survey conducted to elicit HCPs’ understanding of the
workflow and time estimates for the administration of
DARA IV and DARA SC beyond treatment time alone.

Materials and Methods
Survey Design

This prospective, cross-sectional, global survey collected
primary data from HCPs regarding the preparation and
administration processes for DARA SC and DARA IV
for the treatment of patients with RRMM. Surveys were
completed on a web-based platform complying with the
Health Insurance Portability and Accountability Act. Data
collection occurred from December 2019 until April 2020.
The survey completion time was up to 1 hour, and remu-
neration was provided to respondents for their time.

Patient data, including efficacy and safety information,
were not collected, and as such this research does not add
any risk to patients. HCPs did not modify their standard of
care practices for their patients as part of this survey
completion. For these reasons, no regulatory or ethics
committee submissions were required.

Participants

Practicing HCPs from centers that enrolled patients in the
phase 3 COLUMBA clinical trial were invited to partici-
pate. Key eligibility criteria were an excellent understand-
ing of DARA 1V preparation and administration processes,
and experience with DARA SC as part of the COLUMBA
trial. Initial contact was made by the marketing authoriza-
tion holder of DARA (Janssen Biotech, Inc.; Horsham,
PA, USA); investigators who responded positively were
sent a formal email invitation that included a website link
to complete the survey. Investigators were asked to pro-
vide up to two completed surveys of HCPs at their site and
were permitted to delegate the completion of the survey to
a staff member, as long as the staff member had the
required experience with DARA IV and DARA SC.

Survey Methodology
The survey was designed to elicit qualitative information
regarding the typical DARA IV and SC workflow and
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management pathways (focusing on the who, what, where,
when, and how), as well as quantitative opinion-based esti-
mates of active HCP time. Active HCP time was defined as
time fully dedicated to a single patient (as opposed to per-
forming activities not related to this patient). The survey
chronologically worked through all key steps and included
four major sections: 1) DARA IV preparation in the phar-
macy/drug preparation area, 2) DARA 1V infusion adminis-
tration in the patient care area, 3) DARA SC preparation in
the pharmacy/drug preparation area, and 4) DARA SC injec-
tion administration in the patient care area. Drug preparation
activities included collection of materials, preparation of the
DARA 1V infusion bag, filtration of DARA vials, and trans-
port of the DARA 1V infusion bag or syringe to the patient
care area; as the stability of the SC product is only 4 hours,
pharmacists cannot prepare the drug ahead of the patient’s
visit."” Drug administration/patient care activities included
patient arrival/registration, blood sampling, physician con-
sultation visits, line flushing or installing of a peripheral
cannula (IV only), administration of pre-medication, record
keeping, DARA 1V infusion connection/dose escalation/
monitoring/disconnection, DARA SC injection, and post-
DARA management. For each pre-specified activity, the
average active time and the likelihood (0-100%) that each
HCP performed the task were captured. When estimating
HCP time, participants were asked to think of how the task
is typically performed per their local practice for DARA IV
and as part of the COLUMBA trial for DARA SC. The
primary language of the survey was English. For Japan,
a Japanese version was developed.

To avoid missing data, the survey was designed with
drop-down lists for categorical responses, and questions
related to activity time required a mandatory response before
being able to move forward. The use of free-text fields was
limited. Data were exported from the web-based platform to
Microsoft® Office Excel® 2007 (Redmond, Washington,
USA) on a weekly basis and subjected to ongoing data
quality control. Any inconsistent or missing data were clar-
ified with the respondent by email and/or over the phone.

Statistical Analysis

The primary endpoints were mean and median active HCP
time for each pre-specified activity, and mean and median
total active times per single infusion and injection process.
The latter were derived as the sum of the mean and median
active HCP time, respectively, for each pre-specified activ-
ity making up the infusion and injection process (drug
preparation area/pharmacy and patient care area/infusion

suite combined). For some activities, mean and median
time required an adjustment as follows: 1) the task con-
stituted different scenarios and a weighted time was cal-
culated based on the proportion distribution of those
scenarios to occur (eg, blood sampling by means of venous
access device, peripheral cannula, or venipuncture), 2) the
task had a given likelihood of occurrence (eg, the manage-
ment of IRR after DARA IV or ISR after DARA SC),
and 3) the task had a given likelihood of occurrence and
the HCP was actively involved with the patient during
a given proportion of that time (eg, infusion dose escala-
tion and monitoring during infusion).

Across all participants, mean and median total active
HCP time were extrapolated to the first year of therapy by
multiplying with the expected number of infusions or
injections per year. Assuming DARA monotherapy or in
combination with lenalidomide/dexamethasone or pomali-
domide/dexamethasone, according to product label,
DARA IV and DARA SC treatments should be adminis-
tered 23 times in Year 1 and 13 times in Year 2.”'° In
addition, a post hoc analysis estimated patient chair time
based on HCP inputs for pre-treatment activities (for
DARA 1V: Line flushing or installation of a peripheral
cannula, and DARA infusion connection), infusion/injec-
tion duration, and post-treatment activities (disconnecting
the DARA infusion, line flushing, post-DARA medication
administration, and monitoring). Calculations were per-
formed for Year 1 and Year 2 (ie, a proxy for subsequent
years).

This was a descriptive, non-comparator study without
a formal sample size calculation and no formal statistical
The
a convenience sampling approach with a target sample

comparisons were planned. study applied
size of up to 100 completed surveys; analyses were con-
ducted on available surveys completed. Descriptive statis-
tics for continuous variables included number of
observations, mean, median, minimum, and maximum.
Median results are reported here, as these are considered
a better measure of central tendency than the mean.
Descriptive statistics for categorical variables included
counts and percentages. A sensitivity analysis was con-
ducted comparing a subgroup of respondents with fully
validated data with the overall population; fully validated
data were available for 18 of the 26 respondents who
provided all follow-up data. Participants were anonymized
and no comparison in time between participants was made.
All statistical analyses were performed using Microsoft”™

Office Excel® 2007.
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median total active HCP time was 265.9 minutes for the S 1004 1909 85.8 81.2
first infusion and 179.2 minutes for subsequent infusions. = I
For DARA SC, the median total active HCP time was 96.3 %01 61.7 571
minutes for the first injection and 90.4 minutes for subse-
DARA IV DARA SC DARA IV DARA SC

quent injections. The resulting time savings for DARA SC
compared with DARA TV amounted to 63.8% for the first
administration and 49.5% for subsequent administrations.
Drug preparation time stayed consistent between first and
subsequent administrations, and was also relatively con-
sistent between the SC and IV formulations. In contrast,
drug administration duration was reduced by 91-99% with
DARA SC versus DARA IV (Figure 2A). A comparison
of the breakdown of pre-specified activities in the patient
care area showed a substantial decrease in infusion-related
activities with DARA SC compared with DARA 1V, such
as dose escalation and monitoring, disconnection and
flushing of the infusion line, and record keeping, and
a simplification in the drug administration workflow
(Figure 3).

When extrapolated to the anticipated number of treat-
ments per year, estimated active HCP time per patient was
reduced for DARA SC compared with DARA IV in Year 1
and Year 2 (Figure 4). Estimated active time per patient for
Year 1 and Year 2 was 70.1 and 38.8 hours, respectively,
for DARA IV and 34.8 and 19.6 hours, respectively, for
DARA SC, resulting in a 50% reduction in active HCP
time in each year.

Finally, a post hoc analysis showed that estimated
patient chair time for DARA SC was decreased by 97%
compared with DARA IV. Estimated chair time for DARA

0
First treatment ‘ Subsequent treatments

Figure | Median active HCP time for first and subsequent treatments (A) primary
analysis and (B) sensitivity analysis*.

Note: *A sensitivity analysis was conducted comparing a subgroup of respondents
with fully validated data with the overall population.

Abbreviations: DARA, daratumumab; HCP, healthcare provider; IV, intravenous;
SC, subcutaneous.

IV was 456.9 minutes for the first infusion and 238.0
minutes for subsequent infusions. For DARA SC, esti-
mated chair time for first and subsequent injections was
13.3 and 8.1 minutes, respectively (Figure 5A).

These results were confirmed by a sensitivity analysis,
which used fully validated data for 18 of the 26 respon-
dents (Figures 1B, 2B, and 5B).

Discussion

The results of this T&M survey revealed that DARA SC is
associated with substantial reductions in active HCP time,
duration of drug administration, and patient chair usage
compared with DARA IV. The time reduction in active
HCP time was largely attributable to tasks related to IV
drug administration, as the SC formulation does not
require time for activities such as installation of
a peripheral cannula, infusion line connection and discon-
nection (including line flushing), or monitoring during
differences in administration

infusion.  Significant
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First treatment

DARA IV DARA SC

Subsequent treatments

Figure 2 Duration of drug administration and active HCP involvement for first and subsequent treatments (A) primary analysis and (B) sensitivity analysis*.
Note: *A sensitivity analysis was conducted comparing a subgroup of respondents with fully validated data with the overall population.
Abbreviations: DARA, daratumumab; HCP, healthcare provider; IV, intravenous; SC, subcutaneous.

durations between DARA IV and DARA SC were the key
drivers in total reduction of patient chair usage with
DARA SC.

This time savings has a number of benefits for patients,
caregivers, HCPs, and health systems involved in the
treatment of patients with MM. Patients with MM are
more susceptible to infections during the course of their
treatment, which can result in cancer treatment delays or
dose reductions and possibly compromise treatment effi-
cacy; in severe cases, infections can also be life-
threatening.??' Treatment of infections in patients with
cancer may require hospitalization, placing an additional
HCPs, and health
systems.”? It is reasonable to assume that a treatment that

burden on patients, caregivers,

takes less time would result in less time spent in a hospital

or clinic setting and could thereby reduce patients’ risk of
acquiring infections at the treatment facility. This potential
benefit may be of particular relevance at the present time,
during the COVID-19 pandemic, which poses additional
health risks to patients, especially those who are already
prone to infection.

Other potential patient benefits of reduced treatment
time include increased satisfaction and improved
HRQoL. Patient-reported satisfaction in the COLUMBA
trial was significantly higher with DARA SC compared
with DARA IV.'® Similarly, other studies in the oncology
setting have found increased levels of patient satisfaction

213 trastuzumab, 23

with SC formulations of rituximab
and bortezomib’ compared with IV administration of

these drugs. According to patients, one reason for this
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u Post-treatment drug administration and monitoring

m Disconnect daratumumab/flush infusion line/dispose of materials

m Management of systemic ARRs

u Infusion dose escalation and monitoring during infusion

m Daratumumab SC injection administration

m Daratumumab infusion connection/initiation

m Record keeping prior to infusion

m Administering pre-medication prior to daratumumab treatment

u Line flushing (if venous access device) OR installation of peripheral
cannula
Patient arrival for daratumumab administration in the patient care area

m Physician consultation visit (prior to daratumumab treatment)

u Blood sampling prior to daratumumab administration

u Patient arrival/registration

0.0
DARA IV DARA SC

First treatment

Figure 3 Median active HCP time: pre-specified activities in patient care area.

DARA IV

Subsequent treatments

DARA SC

Abbreviations: ARRs, administration-related reactions; DARA, daratumumab; HCP, healthcare provider; IV, intravenous; SC, subcutaneous.

80 1 B DARA IV [Tl DARA SC

Time, hours

Figure 4 Estimated active HCP time per patient per year (pharmacy/drug prepara-
tion area and patient care area combined).

Abbreviations: DARA, daratumumab; HCP, healthcare provider; IV, intravenous;
SC, subcutaneous.

increased satisfaction with SC formulations was the faster
and more convenient administration time.”** In a survey
in the community oncology setting, most patients

reported that reduced chair time would have a moderate
or major positive impact on their lives.”* Studies in var-
ious discase states also suggest that when patients are
satisfied with their treatment regimen, their treatment
compliance is increased.””>?’ Conversely, complex and
lengthy treatment regimens are cited as a possible reason
for reduced compliance and persistence with treatment.?
It is possible that the reduced treatment time for DARA
SC may lead to greater patient compliance, which may
then be associated with improved overall treatment
outcomes.***

As current treatment of MM occurs in the outpatient
setting, caregivers play a central role in managing patient
treatment.”” The duties of caregivers of patients with cancer
can include financing and scheduling treatments, and trans-
porting patients to and from the hospital or clinic for treat-
ments. Many caregivers have reported emotional, physical,
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Figure 5 Estimated chair time for first and subsequent treatments (A) primary
analysis and (B) sensitivity analysis*.

Note: *A sensitivity analysis was conducted comparing a subgroup of respondents
with fully validated data with the overall population.

Abbreviations: DARA, daratumumab; IV, intravenous; SC, subcutaneous.

financial, and employment problems due to these
responsibilities.” > Caregivers may need to miss work on
days when patients with MM are scheduled for treatment,**
and some have reported problems getting time off from their
employer or inability to keep employment due to caring for
a patient with MM.2%! Reducing the time required for treat-
ment administrations could therefore relieve some of the
burden currently faced by caregivers of patients with MM.
Reduced treatment time also has potential benefits for
both HCPs and treatment facilities. The demand for
oncology services has increased due to an aging popula-
tion, and patients are living longer due to the introduc-
tion of novel treatments.”>* This has led to an increased
demand for HCPs who treat cancer patients, which has
outpaced the current influx of new providers entering the
workforce.>* This imbalance highlights the need for
more efficient cancer treatments that can free up valuable
patient chair capacity, consequently increasing the num-
ber of available appointments, reducing waiting lists, and

leading to increased overall efficiencies of oncology

treatment units. SC treatments may also free up chair
time for patients with other cancers who need IV treat-
ments, thereby benefiting other patients as well. It would
appear that HCPs are cognizant of this need, as in
a study comparing SC vs IV trastuzumab for the treat-
ment of breast cancer, more HCPs reported greater satis-

faction with the SC formulation,'!**?

citing preparation
speed and simplicity as the reasons for this preference.”’

This study has several important limitations. Unlike
atraditional T&M study in which a trained observer repeatedly
measures activities using a stopwatch or other time-measuring
instruments, data for our survey were self-reported and are
subject to response bias.>> This study utilized a small sample
size and convenience sampling from sites that enrolled patients
in the COLUMBA study, so results may not be generalizable to
other HCPs or clinics. Our study also included ‘“non-
observable” activities that were expected to be similar between
the IV and SC formulations (such as patient arrival, blood
sampling, and physician consultation). Past studies have
shown that exclusion of these activities reduces active HCP
time, especially for IV formulations,*® so time estimates from
this survey may be high, and real “observed” time for IV
activities may be lower. Our analyses did not account for the
accelerated (90-minute) I'V infusion protocol that was recently
developed by Barr et al’’ as it is unknown how widely this
infusion protocol is used. Lastly, other T&M studies in oncol-
ogy settings have shown a high level of heterogeneity in terms
of task decomposition among sites and countries, impacting
total HCP time.*® Because a standardized survey was used,
differences in workflow and detailed task scope between sites
and countries could not be elicited.

Despite these limitations, the results of the current
study complement the existing literature on the benefits
of SC compared with IV treatment administration in
oncology, and provide new insight into the quantity of
expected time-saving benefits with DARA SC compared
with DARA IV formulations.

Conclusions

Results of this T&M survey suggest the potential for substan-
tial time savings with DARA SC compared with DARA TV.
DARA SC was associated with less reported active HCP
involvement in drug preparation and drug administration and
patient care, and less patient chair usage. Results were con-
firmed by a sensitivity analysis, which used fully validated data
for 18 of the 26 respondents. The reduced active HCP time
with DARA SC appears to be maintained over first and sub-
sequent visits, and over Year 1 and Year 2 of treatment. The
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shorter administration time of DARA SC could lead to reduced
burden on patients with MM and their caregivers, as well as
create efficiencies for HCPs and oncology treatment facilities,

therefore allowing more cancer patients to be treated.

Abbreviations

DARA, daratumumab; HCP, healthcare provider; HRQoL,
health-related quality of life; ISR, injection site reaction;
IRR, infusion-related reaction; IV, intravenous; MM, mul-
tiple myeloma; RRMM, relapsed/refractory MM; SC, sub-
cutaneous; SOC, standard of care; T&M, time and motion.
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