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1 | INTRODUCTION

Multiple myeloma (MM) is a life-threatening haematological cancer
primarily affecting older patients.! In Europe, the median age at MM

diagnosis is 72 years, although increasing numbers of patients are

Abstract

Obijective: This study examined productivity losses in European patients with newly
diagnosed multiple myeloma (NDMM) undergoing autologous stem cell transplanta-
tion (ASCT), to better understand and model the impact of NDMM and lenalidomide
maintenance therapy on productivity from a patient and societal perspective.
Methods: A cross-sectional online patient survey was conducted across the UK,
Germany, France, Spain and Italy. A partitioned survival model was used to estimate
productivity loss and the impact of maintenance therapy, using human capital (HC)
and friction cost approaches.

Results: Of the 115 eligible survey respondents, 76.5% were economically active at
the time of diagnosis and highlighted return to work as an important factor affecting
their quality of life; only 39.1% of respondents were economically active post-ASCT.
HC analyses estimated average total productivity losses per ASCT patient at EUR
290,601 over a 20-year period. Modelling the impact of maintenance therapy alone
for these patients reduced average productivity losses by just over 10%.
Conclusion: Patients with NDMM aspire to engage in productive lives post-ASCT,
but most are unable to do so. Access to treatments extending remission and support-
ing engagement in a productive life can have a positive impact both for patients and

wider society.
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diagnosed before the age of 65 years, including those still in em-
ployment or with childcare/family responsibilities.?® Therapeutic
advances have improved remission and long-term survival rates, par-
ticularly for younger patients undergoing autologous stem cell trans-
plantation (ASCT).}*> However, patients achieving full remission
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may not regain their health sufficiently to resume their previous
lifestyle and the duration of their remission is often limited.**>
Compared with other haematological cancers, fewer patients with
MM return to work following treatment.®

High-dose chemotherapy followed by ASCT is the standard of
care for transplant-eligible patients aged <70 years.>”® In Europe,
the median age at first ASCT increased from 52.8 years in 1991-1995
to 59.0 years in 2006-2010.° Following ASCT, lenalidomide mainte-
nance has been shown to increase overall survival (OS), progression-
free survival (PFS) and health-related quality of life (HRQoL). 27,1012
Lenalidomide is currently the only treatment licensed in the European
Union for use as post-ASCT maintenance therapy in newly diagnosed
MM (NDMM),2710-12

In this study, the impact of ASCT on productivity, employment and
work in patients with MM was assessed. An online survey was held
among patients, and key factors influencing productivity losses and de-
cisions regarding return to work were examined. The overall cost of this
productivity loss to society was estimated using an economic model,
which was also used to estimate the potential benefits of lenalidomide

maintenance therapy for individual patients and wider society.***°

2 | METHODS
2.1 | Patient survey

2.1.1 | Patientrecruitment

An online cross-sectional patient survey study was conducted in five
European Union (EU5) countries (UK, Germany, France, Spain and
Italy) from 27 April 2017 to 15 June 2017. In total, 6 patient advocacy
groups were engaged to support patient recruitment and survey de-
sign: Myeloma Patients Europe; Myeloma UK; Leukamiehilfe RHEIN-
MAIN eV; Arbeitsgemeinschaft Multiples Myelom, Plasmozytom
(AMM-Online); Associazione ltaliana contro le leucemie-linfomi e
mieloma (AIL); and AIL Area Pazienti ONLUS.

Patient advocacy groups recruited patients via a link provided in
their communication materials including social media, newsletters, email
campaigns and websites. No healthcare professionals were involved in

recruitment, and no incentives were provided for survey completion.

2.1.2 | Inclusion criteria

Screening questions verified eligibility for inclusion. Eligible patients
with NDMM were 218 years old, resident in an EU5 country, had
undergone ASCT and were in a state of remission or had relapsed

within the previous 3 months.

2.1.3 | Design

The online survey, designed and implemented in accordance with
British Healthcare Business Intelligence Association market research
and data protection guidelines, was reviewed by an independ-
ent project steering committee and participating patient advocacy

groups.’® The survey was developed and tested together with pa-
tients from Myeloma UK.

A survey website was created and hosted in the relevant language
for each country. Survey objectives, inclusion criteria, approach, data
security and terms and conditions were explained on the survey
homepage. Participants were required to register with the website to
complete the survey. Data were anonymised for analysis.

The survey captured work history and productivity information
at two time points: diagnosis and post-ASCT. To minimise responder
fatigue, the survey was designed to be completed in approximately
20 minutes and was provided in the relevant local language. A
three-step translation and quality assurance process ensured ap-
propriate standards for the website and survey were met in each

country. Results were translated into English for analysis.

2.1.4 | Endpoints

Patient demographic information was recorded. A validated work
productivity and activity impairment (WPAI) instrument was used
to measure disease-related productivity impairment.” Participants
confirmed their work status at diagnosis and post-ASCT and in the
preceding 4 weeks before these time points, together with dates and
narratives. Returning to work and factors that influenced this de-
cision were assessed using qualitative questions. Free-text options
collected narratives concerning experiences and key events related
to work, motivations and plans.

Productivity loss between diagnosis and post-ASCT was esti-
mated for each respondent. The number of lost working hours was
estimated by totalling all contracted hours worked over a 4-week
period up to diagnosis and comparing it with hours worked over a
similar 4-week period post-ASCT. Patients who were unemployed,
homemakers or on sick leave were categorised as economically in-
active. Those in full-time/part-time employment or self-employed

were categorised as economically active.

2.2 | Modelling of productivity losses

2.2.1 | Model structure

A partitioned survival model was created comprising ASCT, remis-
sion, progression and deceased health states (Figure 1). The model
employed a 20-year time horizon.

Patients entered the model in the ASCT state, which included in-
duction, consolidation and stem cell mobilisation and transplantation
phases up to the first day of definitive remission, when maintenance
therapy was initiated or observation (no maintenance therapy) was
recorded. As this treatment was highly intensive, these phases were
combined under one ASCT health state. Patients remained in the
ASCT state unless they died. The ASCT health state was assumed to
occupy the 1-year period (12 monthly cycles) between diagnosis and
the start of maintenance or observation. Data from the European
Society for Blood and Bone Marrow Transplantation (EBMT) Registry
on patients with MM who underwent a single ASCT between 1999
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FIGURE 1 Partitioned survival model structure showing each
disease state: (1) ASCT, (2) remission (post-ASCT), (3) progression
and (4) death. ASCT, autologous stem cell transplantation;

EP, employed productive; UEP, unemployed productive; UNP,
unemployed not productive [Colour figure can be viewed at
wileyonlinelibrary.com]

and 2005 were used to support this 1-year timescale.'® The percent-
age of patients transitioning from the ASCT health state to remission
or progression at the end of the 1-year period was estimated from
Kaplan-Meier survival curves of patients with MM within the EBMT
Patient Registry.18

Within the ASCT health state, patients are considered unpro-
ductive. In the remission health state, patients could be ‘employed
productive’ (EP) or transition to retired or ‘unemployed productive’
(UEP), based on the probability of retirement in their age group.
However, patients (EP and UEP) could lose a high number of produc-
tive days due to the burden of NDMM and its treatment. All patients
with progressive disease were assumed to immediately become ‘un-
employed not productive’ (UNP). A proportion of EP patients retire
immediately upon entering the ASCT health state and become UEP
as net contributors to societal productivity. This productive value
was based on Eurostat values of unpaid work contributions.??

Based on clinical evidence, the model assumed the rate of disease
progression could be altered by patients receiving a maintenance
therapy.?71%12 productivity losses for the population cohort were
estimated for patients with NDMM not receiving maintenance ther-
apy and compared with those receiving lenalidomide. Lenalidomide
maintenance therapy was used to inform the survival curve model-
ling, as it is the only maintenance therapy licensed in the EU5 coun-
tries.271912 | osses were estimated on both a per-patient basis over
the 20-year time horizon and as the total aggregated losses from

a 1-year incident patient cohort.

2.2.2 | Patient cohort

The patient cohort comprised patients with NDMM eligible for and
undergoing ASCT from the EU5 countries. The model assumed a
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median patient age of 57 years, which was based on the mean age
of respondents to the survey. All patients were assumed to have
received ASCT and patients under 65 years were assumed trans-
plant-eligible. Cohort size was based on incidence rates by age
band for each country and was adjusted to reflect the number of
patients undergoing ASCT, aligning with the rate observed in par-
ticipating countries in 2014 per the EBMT activity survey report.20

2.2.3 | Survival modelling

To model the journey of patients who received either lenalidomide
maintenance therapy or observation in remission from the end of the
1-year period, parametric OS and PFS curves were fitted to pooled
patient-level data from three randomised clinical trials (RCTs) ex-
amining post-ASCT lenalidomide maintenance therapy: Cancer and
Leukemia Group B (CALGB) 100 104,% Intergroupe Francophone
du Myélome (IFM) 2005-02?2 and Gruppo ltaliano Malattie
Ematologiche dell'Adulto (GIMEMA).23 RCT data were used in prefer-
ence to EBMT data, as the EBMT Patient Registry data included use
of maintenance therapies not licensed in the EU5 countries (eg tha-
lidomide) and did not stratify outcomes by receipt of maintenance.
Curves were fitted using a combination of statistical goodness-
of-fit criteria and visual assessment of fit. Proportional hazards be-
tween the maintenance therapy and on-trial arms were assumed. The
number of patients in the progression health state was calculated as

the difference between the OS and remission survival curves.

2.2.4 | Productive days lost in each health state

Two data sources were used to estimate productive days lost per
health state: our patient survey from 2017 and a study on the cost
of illness in patients with MM in Italy (CoMiM) from 2008.%* The
CoMiM study collected days lost for employed and unemployed
patients by treatment phase.24 Our patient survey provided similar
data for patients with NDMM in remission post-ASCT in the EU5
countries during 2017.

2.2.5 | Human capital (HC) approach

Productivity was estimated for three cohorts: the general popu-
lation, patients with NDMM receiving ASCT plus maintenance
therapy and patients with NDMM receiving ASCT and observa-
tion only. Earnings or productive output (EP or UEP) of the three
cohorts over the 20-year time horizon were projected by applying
estimates of absenteeism for NDMM patients to Eurostat employ-
ment data for the general population.18 Short-term absenteeism
following ASCT (<3 weeks/month or return to work within 1 year)
incurred a productivity loss equivalent to the gross wages (pro
rata) of the worker. Long-term absenteeism following ASCT (leav-
ing the workforce) incurred a productivity loss equivalent to the
gross wages of the worker to the end of the model time horizon.
All costs were discounted, taking the year of diagnosis as the base
year.
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Situation/circumstance Rule applied

Temporary sickness: periods
shorter than or equal to the fric-
tion period

productivity)

Long-term absence/disability:
periods longer than the friction
period

productivity).

TABLE 1 Rules applied to the friction
period for patients in employment

Productivity loss was the time absent from work x age-
adjusted and gender-adjusted gross earnings for that
period x 80% (elasticity of annual working time vs labour

Productivity loss was the friction period x age-adjusted
and gender-adjusted gross earnings for that pe-
riod x 80% (elasticity of annual working time vs labour

Where available, the cost of recruitment and training was

added to the friction cost estimate

Mortality during long-term ab-
sence/disability: periods longer

than the friction period absence

Mortality while employed

No lost productivity was assumed because these work-
ers had been accounted for at the point of long-term

Productivity loss was estimated as the friction pe-

riod x age-adjusted and gender-adjusted gross earnings
for that period x 80% (elasticity of annual working time

vs labour productivity)

2.2.6 | Friction cost (FC) approach

The FC approach compared the same three cohorts as the HC ap-
proach, assuming productivity loss was incurred until replacement
labour was found (ie the friction period). The proportion of produc-
tivity loss during the friction period was assumed to be 80% of the
gross wage during the friction period (elasticity of annual working
time vs labour productivity).*

The friction periods in different countries were informed by
data from Erdogan-Ciftci and Koopmanschap (2011).}° Table 1
depicts the cost limitation rules that were applied for the friction
period for employed patients. The cost of recruitment and train-
ing was added to the FC estimate. Table 2 summarises the model

inputs.13'15’18'20'25

3 | RESULTS
3.1 | Patient survey

3.1.1 | Patient demographics

Of the 115 respondents included in the study, 62 (53.9%) were
female and 92 (80.0%) were still in remission post-ASCT (Table 3).
Most patients were based in the UK (n = 63; 54.8%) or in Germany
(n = 29; 25.2%). Patients' mean age at diagnosis was 57 years, with
79.0% aged < 60 years at diagnosis (n = 91). Post-ASCT, the number
of patients aged <60 years shifted to 55.7% (n = 64).

3.1.2 | Survey completion

The mean time between diagnosis and survey completion (post-
ASCT) was approximately five years. However, the mean time since
diagnosis decreased with increasing age, from 73 months in patients
aged <50 years to 60 months in patients aged 50-65 years and
39 months in patients aged >65 years. The time between ASCT and

survey completion post-ASCT showed a similar pattern (55 vs 45 vs
29 months, respectively) (data not shown).

3.2 | Quantitative endpoints

3.2.1 | Economic activity and employment status

Post-ASCT, 39.1% of patients (n = 45) were EP, vs 76.5% (n = 88) at
the time of diagnosis. Overall, 45.2% of respondents (n = 52) did not
change employment status between diagnosis and survey comple-
tion. Of the remaining respondents (n = 63, 54.8%), most changed
from full-time employment to retirement (20% of patients retired at
diagnosis vs 45% of patients at survey completion) (Figure 2). Self-
employed respondents were least likely to change their employment
status.

The largest change in employment status was observed in pa-
tients aged 50-65 years; 87% of those in full-time employment at
the time of diagnosis switched to retirement, part-time employment
or sick leave at survey completion. For patients choosing to retire at
age 50-65 years, 80% stated in the survey that this choice was due
to their diagnosis rather than their approaching retirement age or
previous planning; only 11% had originally planned to retire around
this age.

Of EP patients aged <65 years at diagnosis, 54% expressed an in-
tent to return to work post-ASCT (61% of patients aged <50 years vs
48% of patients aged 50-65 years). The actual return to work rate was
63% for those aged <65 years; 52% were still employed post-ASCT.
Overall, 79% of patients with NDMM who expressed an intention to

return to work at the time of diagnosis did so at survey completion.

3.2.2 | Working hours lost

Data from survey respondents showed worked hours dropped
by 59.8% between diagnosis and survey completion (13 168 vs

5296 hours, respectively). In total, 79.8% of this loss was a result of
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TABLE 2 Summary of inputs for human capital and friction cost productivity models

Parameter Value

Epidemiology

Age and sex-adjusted incidence of MM by
country

Multiple values

Total population by age and sex by country Multiple values

Employment

Percentage of population employed by age Multiple values

and sex by country

Annual gross wage of employed workers by Multiple values

age and sex by country

Annual gross wage of unemployed produc- Multiple values

tive workers by age and sex by country

Adjusted factor for gross wage of unem- 81.0
ployed productive workers, %

Probability of retirement by age and sex by
country

Multiple values

MM patient productivity

Percentage of patients retiring at diagnosis 31.0
of MM, %

Unproductive d/mo in ASCT health state, d 10.6

Unproductive d/mo in remission health 4.0
state, d

Friction cost parameters

Elasticity of annual working time vs labour 0.8

Assumptions Source

N/A GLOBOCAN, Cancer
Research UK?®

N/A Eurostat table
[demo_pjangroup]*®

N/A Eurostat table [Ifsi_emp_a]*®

N/A Eurostat table
[earn_ses14_28]'8

Eurostat table
[earn_ses14_28]'8

Eurostat table [Ifsa_ewhuis

Gross wage of 'elementary’
occupations

Contributing family workers work I

fewer h per wk than employed

workers

Eurostat table
[Ifso_Oé6finiagps

Assumed to be the same for standard

and MM populations ]'8

Patients retire at model entry Patient survey

Petrucci et al, 201 324

Not influenced by receipt of mainte- Petrucci et al, 201 324

nance therapy

Dutch estimate as no international Koopmanschap & Rutzen,

productivity

Friction period, UK, d 80.0

Friction period, France, d 60.0

Friction period, Germany, d 92.0

Survival parameters

Duration of ASCT health state, mo 12.0

Patients who survive ASCT before receiv- 95.0
ing maintenance, %

Patients who enter remission health state 0.84
following diagnosis and ASCT, %

Parametric survival curve informing OS Weibull

Parametric survival curve informing PFS log logistic

values were identified
N/A

N/A

N/A

N/A

Exponential distribution assumed for
cycle probability of survival in ASCT

N/A

Best fit curve as defined by AIC and
BIC criteria and visual assessment

Best fit curve as defined by AIC and
BIC criteria and visual assessment

199 613

Erdogan-Ciftci &
Koopmanschap, 201 115

Erdogan-Ciftci &
Koopmanschap, 201 115

Erdogan-Ciftci &
Koopmanschap, 201 115

Cook et al, 201 120
Cook et al, 201 120

Cook et al, 201 120

Transplant-eligible patient
data2t23

Transplant-eligible patient
data2t23

Abbreviations: AIC, Akaike information criterion; ASCT, autologous stem cell transplantation; BIC, Bayesian information criterion; GLOBOCAN,
Global Cancer Incidence, Mortality and Prevalence; MM, multiple myeloma; OS, overall survival; PFS, progression-free survival.

respondents not returning to work following ASCT; 16.6% of the loss
was due to reduced working hours and the remainder to absentee-
ism associated with disease impact (Table 4). For those who returned
to work, working hours were reduced by 24.7% post-ASCT vs at di-
agnosis. Respondents aged >50 years reported more productivity

losses than did those aged <50 years.

3.2.3 | WPAI

Mean overall work impairment due to MM was 32.7% in patients cur-
rently working; absenteeism was 8.2%. Mean absenteeism was 3.7%
vs 14.6% in patients aged <50 years or 50-65 years, respectively
(Table 4). However, mean overall work impairment was comparable
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TABLE 3 Respondent demographics of patients with MM

(N =115)
Number of
patients, n
Variable Categories (%)
Gender Male 53(46.1)
Female 62 (53.9)
Current MM status In remission 92 (80.0)
Relapsed 16 (13.9)
Unsure 7(6.1)
Mean age of survey respondents at time of 57 years
diagnosis
Age group at diagno- <40 16 (13.9)
17 41-45 12(10.4)
46-50 19 (16.5)
51-55 12 (10.4)
56-60 32 (27.8)
61-65 20 (17.4)
66-70 2(1.7)
>70 2(1.7)
Age group post-ASCT,y <40 10(8.7)
41-45 7(6.1)
46-50 14 (12.2)
51-55 7(6.1)
56-60 26(22.6)
61-65 24 (20.8)
66-70 21(18.2)
>70 6(5.2)
Educational attainment Primary 1(0.9)
atsurvey completion gecondary/high school 25 (21.7)
Vocational/technical 9(7.8)
Higher degree 75 (65.2)
Other 3(2.6)
Not provided 2(1.7)
Country of residence UK 63 (54.8)
Germany 29 (25.2)
Spain 15 (13.0)
France 5(4.3)
Italy 3(2.6)

Abbreviations: ASCT, autologous stem cell transplantation; MM, multi-
ple myeloma.

across these age groups (31.8% vs 34.1% in patients aged <50 years
and 50-65 years, respectively).

3.3 | Qualitative data

Key factors driving the decision to return to work included financial
pressures and the desire to lead a ‘normal’ productive life (cited by

22% and 41% of respondents who returned to work, respectively).

Of those not returning to work, 41% felt they lacked the strength or
fitness required to perform their job, 18% were unable to work due
to their disease or treatment, and 18% highlighted changing priori-
ties as areason to not return to work. At diagnosis, 9% of patients re-
ported not wanting to return to work, while 55% rated the personal
goal of returning to work as important.

3.4 | Modelling of productivity losses

3.4.1 | HCapproach

Using the HC approach, the productivity loss was estimated for the
cohort of patients with NDMM undergoing ASCT vs an age- and sex-
matched general population cohort. The model outcomes estimate
the value of losses triggered in 2017 using the transplant-eligible pa-
tients diagnosed with MM during that year, with losses totalled and
discounted over a 20-year time horizon (which, for most patients,
would capture their peak productive years).

Across the EU5 countries, the total average per-patient produc-
tivity losses ranged from EUR 240 000 in Spain to EUR 308 000 in
Germany. Lenalidomide maintenance therapy reduced the average
productivity loss by EUR 29 126; the average productivity loss was
EUR 290 601 for patients receiving observation only, compared with
EUR 261 000 per patient using lenalidomide maintenance therapy.
For example, from an individual patient perspective, the total pro-
ductivity loss post-ASCT for a 40-year-old patient in the UK who
did not receive maintenance therapy was estimated at EUR 500 000
using the HC approach. With the use of maintenance therapy, this
productivity loss was estimated to be reduced by EUR 43 000 to a
value of EUR 457 000.

3.4.2 | FCapproach

Based on the FC approach, productivity losses per patient were es-
timated at EUR 2575 during the friction period. The modelled im-
pact of maintenance treatment reduced this value by approximately
EUR 77.

4 | DISCUSSION

This study examined productivity losses in patients with NDMM
post-ASCT to understand the impact of NDMM and its treatment
on productivity, as well as the potential benefits of maintenance
therapy from a patient and societal perspective. Patient survey data
showed that the disease and treatment burden of NDMM were as-
sociated with productivity losses on a personal level post-ASCT, and
highlighted that losses were largely due to patients retiring or not
returning to full-time work. The economic model estimated consid-
erable productivity losses following a diagnosis with MM and sub-
sequent ASCT; however, data indicating maintenance therapy may
improve patient HRQoL suggests social benefits beyond the eco-
nomic benefits revealed in the model.?®
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The survey revealed that although most patients (76.5%) were
economically active at diagnosis, this figure fell to 39.1% post-ASCT.
Overall, a 60% reduction in working hours was demonstrated, and
the proportion of patients in full-time employment decreased from
46% at diagnosis to 17% post-ASCT. Productivity loss was greater in
patients aged 50-65 years vs those <50 years: 87% switched from
full-time employment to retirement, part-time employment or sick
leave. Overall WPAI instrument results were similar across the age
groups. Absenteeism was higher in patients aged >50 years, which
may have contributed to productivity losses in this group, in addition
to the decision to retire. These results emphasise the direct impact
of NDMM on patients living with the disease, and on their families.

Many survey respondents expressed an intention to return to work
following diagnosis. The desire to lead an active life post-ASCT was pri-
oritised ahead of financial considerations for those intending to return
to work. However, 80% of overall productivity loss was due to patients
feeling unable to return to work post-ASCT, with many stating that they
lacked the fitness to conduct daily duties effectively. These findings
support a recent international systematic review of productivity loss
across a broad range of cancers, including leukaemia, which highlighted
that productivity losses were often associated with disease progression
and patients feeling unable to carry out their previous roles.?’

Whereas the survey provided individual perspectives on the pro-
ductivity loss and impact of ASCT on work-life attitudes, the model
used a general approximation for the proportion of the incident
population who were transplant-eligible and received ASCT. If the
proportion of patients receiving ASCT increased in the future, the
model would underestimate the productivity losses. The model co-

hort was based on the average age of survey respondents (57 years)

and was adjusted to correspond to the real-world ASCT experience.
In the model cohort, 28% of patients were <50 years old with several
potentially productive years of employment ahead until reaching the
national retirement age of their country (range: 62-66 years for the
countries examined).?’ Although patients aged >50 years included
in the cohort may have had fewer productive years ahead of them,
these patients were more likely to be at the peak of their earning
potential and would have incurred considerable losses as a result of
their employment status changing.

HC analysis estimated productivity loss for this cohort of patients
at an average of EUR 290 601 per patient over the 20-year time hori-
zon. The model assumed that maintenance therapy would extend
the period during which patients would remain EP or UEP, based on
evidence from clinical trials demonstrating improvements concern-
ing remission and HRQoL post-ASCT.101220-22 Ajthough other ther-
apies such as ixazomib have been studied as maintenance therapy
in this population,?® data from lenalidomide studies were used for
estimating the impact of maintenance therapy on productivity as
lenalidomide is the currently approved standard maintenance ther-
apy in this setting.? HC analysis estimated that lenalidomide main-
tenance therapy could reduce productivity losses by EUR 29 126
per patient across the EU5 countries. This reduction in productivity
losses reflected the estimated increase in time spent in remission
and a reduction in the time spent in the progression health state, as
well as a decrease in the proportion of patients who die. However,
the reduction in productivity loss could be underestimated, as re-
turning to work is multifactorial and could continue beyond patients'
first relapse. Compared with therapies that require intravenous and

subcutaneous administration, the use of oral maintenance therapies,
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TABLE 4 Loss of working hours and mean work impairment in
patients according to the WPAI instrument in post-ASCT NDMM
population by age group

Age group
All <50y 50-65y >65y
Work completed at diag- 13168 6368 6576 224
nosis, h
Type of work loss, h
Not returning to work 6280 2200 3896 184
Reduction in working 1312 456 856 0
hours
Due to MM during work 280 102 178 0
Work completed post- 5296 3610 1646 40
ASCT, h
Total losses, h 7872 2758 4930 184
Type of work impairment due to MM, mean %
Work time missed 8.2 3.7 14.6 N/A
(absenteeism)
Impairment while work- 28.9 28.5 29.3 N/A
ing (presenteeism)
Overall work 32.7 31.8 34.1 N/A
impairment
Activity impairment 32.6 28.2 38.2 N/A

Abbreviations: ASCT, autologous stem cell transplantation; N/A, not
available; NDMM, newly diagnosed multiple myeloma; WPAI, work
productivity and activity impairment.

such as lenalidomide, could also help drive down both administra-
tion-related and indirect costs (eg by reducing the number of jour-
neys a patient is required to make).??

Previously, Petrucci et al?

used the HC approach to examine
work-related productivity in patients with MM post-ASCT and esti-
mated annual losses of between EUR 9538.30 and EUR 17 612.40
per patient, which are lower than the productivity losses found in our
study. However, the Petrucci et al study included many retired patients
(mean age 66.4 years), and losses were reported on an annual basis
and excluded unpaid work. In contrast, the patient cohort examined
in our study was assumed to be of working age (<65 years), and as a
result, the productivity losses would be expected to be much greater.

The two modelling approaches generated different values for
productivity loss.'® The HC method estimates the value of poten-
tially lost production by assuming that workers are not replaced
when they take short- or long-term leave. Therefore, lost produc-
tivity is a function of what that worker would have earned had
they not been absent. In contrast, the FC approach focusses on
the cost of change and transition and assumes the loss of the indi-
vidual from the workforce was compensated for relatively quickly
by a successor.’®!> Both approaches have their own merits: the
HC approach tends to be used more frequently and considers pro-
ductivity losses from the perspective of the individual, whereas
the FC approach considers them from the perspective of the em-

ployer. This is summarised in Table S1. Our model demonstrates

the value of maintenance therapy in reducing productivity losses
by extending the period during which patients with NDMM can
maintain their employment post-ASCT.

Because our survey was performed online, and respondents were
recruited through patient advocacy groups, the study may have at-
tracted patients that were more proactive, motivated or in a better state
of general health than the wider post-ASCT NDMM population. The
survey relied on self-reported patient information, meaning responses
regarding clinical outcomes might not be as robust as clinical records.
However, responses were consistent within each age bracket, indicat-
ing that the data were reflective of the current circumstances of most
patients with post-ASCT NDMM in each age category examined. Also,
since most survey respondents were based in the UK and Germany, the
results may reflect the situation in these countries more closely than
that in the other countries surveyed (ie France, Italy and Spain).

One limitation of the economic model was the assumption that
patients who progressed become unproductive, whereas patients
may receive second-line treatments and enter another period of ex-
tended remission, during which they may work. This scenario would
reduce the productivity losses estimated by the model, particularly
using the HC approach. In addition, it is important to note that work
choices made by patients could be affected by their receipt of main-
tenance therapy, increasing the potential for further savings.

This study demonstrates the significant impact of NDMM on
productivity from an individual and societal perspective as well as
the importance of supporting patients with NDMM post-ASCT to
return to employment.

The survey data demonstrate that productivity losses incurred
by patients with NDMM aged <65 years are driven by decisions to
retire or leave employment due to disease and treatment burden.
This represents a change from patient aspirations at diagnosis, when
most patients with MM intend to return to employment post-ASCT
and continue leading productive lives.

The significant productivity losses experienced by patients with
NDMM post-ASCT aged <65 years are reduced by lenalidomide
maintenance therapy, according to the model and HC approach.

Provision of support or treatments enabling patients to fulfil their
work and productivity aspirations provide additional benefits relat-

ing to HRQoL and well-being, in addition to financial motivations.
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