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In this study, we assessed the productivity gains associated with the use of obinutuzumab in combination
with chemoimmunotherapy (G-chemo) in first-line treatment among follicular lymphoma patients. Health
benefits, measured as an increase in progression-free survival, were translated into productivity gains in
both paid and unpaid work using gross value added as productivity measure. From 2017 to 2030, 11,870
overall progression-free years can be gained by utilizing obinutuzumab. These progression-free years cor-
respond to undiscounted productivity gains of about €187.9 million in paid work and about €535.9 million
in unpaid work. Our study shows that the benefits of the use of obinutuzumab in the first-line treatment
of follicular lymphoma extend beyond clinical advantages.

Lay abstract: Despite effective treatment options, follicular lymphoma is still incurable and is associated
with frequent relapses. Patients with hematological cancers are among those most likely to experience
work impairment due to their condition. Novel treatments such as an obinutuzumab-based chemother-
apy, however, can improve patients’ progression-free survival considerably and enable them to pursue
their everyday activities and participate in the labor market. In this study, we quantify how much work
productivity can be generated by treating patients with an obinutuzumab-based therapy instead of with
the alternative standard therapy. Our results show that, when taking together all expected new follicular
lymphoma patients in Germany from 2017 to 2030, the overall productivity that can potentially be gen-
erated amounts to €723.8 million, including productivity from both paid work and unpaid work such as
housekeeping or childcare.

Tweetable abstract: New study quantifies the productivity gains associated with the use of obinutuzumab
in follicular lymphoma patients, including gains in paid work and in unpaid work.

First draft submitted: 30 June 2020; Accepted for publication: 19 August 2020; Published online:
5 October 2020

Keywords: economic evaluation • follicular lymphoma • productivity • societal value

Follicular lymphoma (FL) is the most common type of indolent non-Hodgkin lymphoma, a group of blood
cancers, in the Western hemisphere. In Germany, about 3000–3500 patients are diagnosed with FL per year [1],
with numbers presumably increasing in coming years due to population ageing. Most cancer patients and especially
those with hematological cancers, experience significant work incapacity due to severe disease symptoms such as
pain and fatigue, as well as side effects of treatment and psychological distress [2,3]. About 47% of FL patients are
under the age of 65 [1] The fact that, a large share of patients is active in the workforce at the time of diagnosis
underscores the relevance of the condition with respect to economic implications in terms of productivity loss.

At the same time, evidence shows that, even for patients with hematological cancers, work ability improves over
time, once a disease remission has been achieved [4]. Naturally, maintaining remission is likely to have a substantial
effect on work ability, which in turn affects both participation in the labor market and the ability to perform daily
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activities. Improving treatment of patients with hematological cancer and increasing duration of remission, thus not
only reduces the burden of disease for the individual but also results in socioeconomic benefits in form of increased
productivity. The key component of the treatment of patients with advanced stage FL is an immunotherapy, often
combined with chemotherapy. While the anti-CD20 antibody rituximab, which was the first monoclonal antibody
to be used successfully in the treatment of FL, has already improved outcomes substantially [5–7], novel anti-CD20
antibodies have been shown to bring further improvements.

In this study, we assessed the productivity gains that are associated with a more effective treatment of FL using
the example of one recently approved novel drug. More precisely, we assessed the productivity gains associated with
the use of obinutuzumab in combination with chemoimmunotherapy (G-chemo) in first-line treatment among
FL patients. To this end, we adopted an existing cost–effectiveness model and extrapolated the health effects to
the current and future patient population (over the period 2017–2030) in Germany [8]. The cost–effectiveness
model is based on the GALLIUM clinical trial, which has shown that obinutuzumab therapy significantly prolongs
progression-free survival (PFS) and reduces the risk of an early relapse compared with the current standard of care
chemoimmunotherapy with rituximab (R-chemo). The estimated rate of PFS at 3 years was 80.0% under G-chemo
versus 73.3% under R-chemo; the hazard ratio for progression, relapse or death was 0.66 (95% CI: 0.51–0.85;
p = 0.001) [9]. The aggregated health benefits were further translated into productivity gains in both paid and
unpaid work using gross value added (GVA) as a measure of productivity.

While there is clear evidence of the positive effects of a therapy with G-chemo on PFS, evidence about societal
effects that go beyond this clinical effect is missing. Indirect costs are not included in the cost–effectiveness
model [8]. To our knowledge, neither are there other studies that analyze the economic and societal impact of using
obinutuzumab. We aim to fill this research gap by providing an assessment of the potential gain in productivity from
paid and unpaid work in Germany based on the additional health benefits of G-chemo compared with R-chemo.

Materials & methods
Patient-level model for health benefits
In a first step, we calculated the health benefits for the average patient who is treated with G-chemo instead of
R-chemo. Here, health benefits refer to health gains in terms of additional time that patients spend in a progression-
free health state due to the treatment with G-chemo. Therefore, we adopted an existing cost–effectiveness model
that compares obinutuzumab-based chemotherapy followed by obinutuzumab monotherapy versus rituximab plus
chemotherapy followed by rituximab monotherapy in previously untreated FL patients in the United States [8].
The cost–effectiveness model uses a Markov model with three discrete health states – progression-free, experiencing
disease progression and dead. During each 3-months cycle, patients move from one health state to another with
a certain transition probability. Data inputs are efficacy data from the GALLIUM clinical trial (ClinicalTrials.g
ov: NCT01332968), data cut-off September 2016. The trial data show that there are significant differences in
PFS between a treatment with G-chemo and R-chemo [9]. A detailed description of the model and underlying
assumptions can be found in Guzauskas et al. [8]. The authors provided us with the data and calculations behind
their parametrically fitted and extrapolated PFS curves. All model inputs were adopted one-to-one, except the
overall mortality inputs, which were adjusted according to current life tables for Germany [10].

Using this model, we simulated the treatment course and treatment outcome, that is time in the progression-free
health state, of the average patient in two alternative scenarios: patients are treated with G-chemo and subsequent G
maintenance for a maximum of 30 months or until disease progression and patients are treated with R-chemo and
R maintenance for a maximum of 30 months or until disease progression. Our analysis is limited to assessing work
productivity effects during PFS. The reason for this is that there was a significant effect of an obinutuzumab-based
therapy on PFS in the GALLIUM clinical trial, while differences in overall survival were not significant [9].

Population model for health benefits
While the patient-level model provides information on the additional time spent in the progression-free health
state for one average patient, it is the aim of this study to assess the accumulated health benefits for the entire target
patient population over an extended time period. The target population are all patients for whom a treatment with
immunochemotherapy, in other words, G-chemo or R-chemo, is indicated. These patients are newly diagnosed,
with untreated FL in an advanced disease stage and in need of treatment [11].

Therefore, as a second step, we constructed a dynamic population model based on the patient-level model as
described above. Starting in 2017, a new cohort of incident patients enters the model at the beginning of every

1018 J. Comp. Eff. Res. (2020) 9(14) future science group

https://clinicaltrials.gov/ct2/show/NCT01332968


The societal impact of obinutuzumab Research Article

1-month cycle while the existing cohorts remain progression-free, experience a disease progression or die, according
to the patient-level Markov model.

The size of the patient cohorts entering the model in each cycle is based on assumptions regarding population
development, incidence rates and therapy options as derived and presented in the value dossier on obinutuzumab-
based therapy in untreated FL submitted to G-BA (German HTA agency) [12]. While the forecasts of incident
patients in the value dossier are limited until the year 2022, our calculations are further extended until 2030.
We assumed that both incidence rates and the possible choice of therapy options remain constant through 2030.
According to these estimations, the absolute yearly number of patients who are candidate for a first-line treatment
with anti-CD20 antibody (+chemotherapy) ranges from 1724 in 2017 to 1885 in 2030 [1,12]. The patient cohorts
are further divided into gender and 10-year age groups according to data from the German population-based
cancer registry [1]. All patient cohorts in the model are followed until the end of 2030. The period was chosen
to approximate the likely life cycle or a pharmaceutical product as obinutuzumab (similar to Himmler et al. [13]).
Main input parameters for the calculation can also be found in Table A1 in the Supplementary data.

For both scenarios, we finally added up the time in months spent in the progression-free health state for the
entire patient population from 2017 to 2030. The difference of this accumulated progression-free health state time
between the two treatment scenarios provides us with the incremental overall health benefit of G-chemo.

Socioeconomic benefits
To calculate the socioeconomic benefits associated with G-chemo, we translate the estimated incremental
progression-free time into meaningful measures such as paid and unpaid work hours. The assumption is that
more time spent in a progression-free health state implies not only a higher quality of life for patients but also
higher capability to keep their job or to perform daily activities, including household tasks (housekeeping, childcare,
etc.) and voluntary service [14].

Both paid and unpaid work contribute to a society’s prosperity by generating value added, one of the most widely
used welfare measures. While formal national accounts systems only consider the value added that is generated
within paid work, in other words, work that produces goods or services that are traded for money in the economy,
unpaid work also generates value added [15,16]. Unpaid work includes household tasks such as housekeeping,
childcare, other informal care as well as voluntary activities.

Socioeconomic benefits are thus depicted in terms of the potential to generate value added, comprising value
added from both paid and unpaid work. In the following we describe how we assigned value added from paid and
unpaid work to the health benefits, measured in additional PFS months, that are generated by using obinutuzumab.

Paid work

We started by determining the overall time that patients use for paid work, that is how much of their progression-
free time they in fact spend working. We assumed that this depends on actual employment, return to work
probabilities and possible work impairments due to the severity of the condition.

To our knowledge, there is no evidence that FL patients differ from the average population in terms of their
employment pattern before the onset of the disease. We thus assume that employment patterns of FL patients
equal those of the overall population. According to data from the German Statistical Office for 2016, the average
employment rate for people at ages 20–59 is about 80% (ranging from 71% in the age group 20–29 to 86% in the
age group 40–49). At higher age groups, the employment rate drops to on average 35% in the age group 60–69
and 6% in the age group 70–79 [17,18].

Assumptions on return to work rates are based on two studies assessing return to work rates among different
cancer patients. Spelten et al. observed patients who were treated in hospitals in the Netherlands for different types
of cancer over a time period of up to 18 months after the first day of sick leave [19]. They report that 24% of patients
return at 6 months, 50% return at 12 months and 64% return at 18 months after initial diagnoses. Similarly,
Horsboel et al. studied return to work rates for different subtypes of hematological cancers and reported return to
work rates very similar to these numbers [20]. We therefore apply the numbers reported in Spelten et al. and assume
that the initial patients return 6 months after the start of the treatment. As for the remaining 36% of patients in
working age, we assumed that they retire with the onset of the disease.

Still, many cancer patients, although experiencing disease remission and being able to return to work, suffer
from impaired health as a result of their condition and/or treatment that translates into a certain degree of work
and activity impairment [21,22].

future science group www.futuremedicine.com 1019



Research Article Hofmann, Himmler, Ostwald, Dünzinger, Launonen & Thuresson

Several studies analyze quality of life as well as work and activity impairment of FL patients during different
treatment stages by use of the WPAI (Work Productivity and Activity Impairment) and the EORTC QLQ-30
(European Organization for Research and Treatment of Cancer – Core Quality of Life Questionnaire) questionnaire.
According to these studies, work impairment is estimated to range between 20 and 40% after a first disease
remission [14,23,24]. We thus assumed that patients who return to work after induction therapy and remain
progression-free experience an average reduction of work capacity by about 30% during the whole progression-free
period.

To summarize, we applied the following formula to determine the time (in months) that FL patients of one
cohort spend on paid work:

Paid Workage, gender =
(

PFS6 months ∗ p(return)6 months + PFS12 months ∗ p(return)12 months + PFS18 months ∗ p(return)18 months
)

∗ Employment Rateage, gender

∗ (
1 − Work Impairment

)
,

where paid workage, gender denotes the additional overall time that an age-gender cohort spends on paid work,
measured in months.

FPS6 months denotes the time spent in the progression-free health state during the first 6 months after the diagnosis
and p(return)6 months is the rate of return to work during these first 6 months (analogously for 12 and 18 months).
Employment rateage, gender is the age- and gender-specific employment rate.

In order to further value this potential time of paid work with the value added it contributes, we drew on data
from the 2016 national accounts on GVA per labor input, in other words, labor productivity, in the German
economy [25]. That is, the time for unpaid work accumulated over age-gender cohorts,

∑n
c =1 P aid Wor kage, gender,

is multiplied with average monthly GVA per employee.
Our study differs from most health economic evaluations by using GVA as a measure of productivity instead of

gross or net income which is typically used. It allows us to capture not only productivity gains for patients, measured
by income, but also productivity gains that accrue to employers (earnings) and the state (taxes on income and
earnings), thereby taking a truly societal perspective. It further allows us to distinguish between direct, indirect and
induced GVA effects, which were calculated using Leontief multipliers following the input-output literature [26,27].

Unpaid work

Besides employment, individuals also perform productive activities outside of the labor market for which they
receive no payment. These activities, including housekeeping, childcare, informal care and so on, are generally
referred to as unpaid work. In valuing the additional time spent in a progression-free health state, we therefore not
only account for paid work but also for contributions of value added through unpaid work.

In a first step, we derived the amount of time that an average person from an age-gender cohort typically spends
on different unpaid work activities from the German time use survey [28]. This survey measures how people, divided
by gender and age group, precisely allocate their time across different day-to-day activities across a total duration
of 24 h. In order to distinguish unpaid work from leisure time and other activities, we followed the third person
criterion defining unpaid work as activities that may also be performed by another person [29].

In accordance with our valuation approach regarding paid work, benefits of unpaid work were valued according to
the potential to generate value added. Therefore, all unpaid work activities were assigned to their equivalent market
substitute, following the approach by Hofmann [30]. This proxy good method (also known as the replacement cost
approach) assumes that each activity is worth what it would cost to purchase the same service on the free market [31].
Unpaid work was then valued with its respective age- and gender-specific GVA per capita equivalent. The level of
work impairment in performing unpaid work in our model population is assumed to be equivalent to the level of
work impairment in paid work. Analogously to the outlined approach on paid work, we also calculated indirect and
induced value added contributions for unpaid work. While the direct GVA effect of unpaid work is not considered
in the system of national accounts, indirect and induced effects are. Goods and services that are used in performing
unpaid work (tools, ingredients for cooking, etc.) are purchased and are thus included in official statistics.
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Figure 1. Health footprint – years spent in progression free, PD and dead health state with G-chemo and R-chemo
therapy, respectively. Bars represent the number of patients in progression free, progressive disease or dead health
states, respectively, in each treatment scenario over time.
PD: Progressive disease; PFS: Progression-free survival.

Table 1. The socioeconomic benefit: potential gains in value added from paid and unpaid work.
Type of work Hours gained Potential gains in value added (GVA effects)

Direct effects(in €) Indirect & induced effects(in €) Total GVA effects(in €)

Paid work 2.3 million 90.1 million 97.8 million 187.9 million

Unpaid work 8.9 million 267.1 million 268.8 million 535.9 million

Total 723.8 million

GVA: Gross value added.

Aggregating the potential value added that can be generated from both paid and unpaid work yields the overall
societal impact of using obinutuzumab in the first-line treatment of FL patients.

Results
Between 2017 and 2030, 25,419 newly diagnosed patients who are candidates for a treatment with G-chemo enter
the population model. Figure 1 displays the results of the dynamic population model, in other words, the number
of patients in progression-free, progressive disease or dead health states respectively in each treatment scenario over
time. The share of progression-free patients is comparatively higher in the G-chemo as compared with the R-chemo
scenario. Overall, the years that patients spend in a progression-free health state amount to 123,736 years in the
G-chemo scenario and to 111,865 years the R-chemo scenario, resulting in a difference of additional 11,870 years
of PFS for patients in G-chemo treatment, which corresponds to 5.6 months per patient entering the model.

These additional 11,870 years of PFS translate into a total of about 11.2 million h for both paid and unpaid work
(Table 1). Assuming average labor force participation rates between 4 and 90% for the respective age and gender
cells and a work impairment rate of 30%, the additional progression-free years can be translated into a potential
gain of 2.3 million hours of paid work. These hours correspond to approximately 1654 full-time employment
years. Using current GVA per capita figures, this equals a potential value added of €90.1 million of direct effects. In
addition, indirect and induced effects amount to €97.8 million, resulting in a total of €187.9 million in potential
GVA effects from paid work.

Further, taking the age and gender distribution of the patient population into account and applying a constant
post-treatment work impairment rate of 30%, the number of estimated years of PFS translate into 8.9 million
h of unpaid work. This corresponds to an average of around 1400 hours of unpaid work per person and year.
Valuing these hours with the GVA per hour of the closest market substitutes of unpaid work activities, results in
an additional potential value-added effect of about €267.1 million. These direct effects correspond to additional
€268.6 million of indirect and induced GVA effects from unpaid work.
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Figure 2. Sensitivity analysis – impact of changes in input parameters on change in overall value added potential in
Euro million. Each bar represents the change in the direct social impact (paid and unpaid work) in million Euros if the
input parameter listed on the left-hand side is changed to its upper or lower bound value.
GDP: Gross domestic product; PFS: Progression-free survival.

Sensitivity analysis
All parameters in our model are based on assumptions or derived from statistical estimations (survival parameters in
the Markov model), both of which are subject to uncertainty. To address this uncertainty, we conducted univariate
sensitivity analyses, in other words, we changed each input variable at a time while keeping all other variables
constant. This is a straightforward way to assess the sensitivity of the model to changes in input parameters and at
the same time it permits identifying those input parameters that have the strongest impact on model results.

For the survival curve parameters, we applied 95% confidence limits of the estimated treatment effect as upper
and lower values. For the other parameters, which were derived from the literature and for input parameters based
on administrative statistics, we applied a range of variability of ± 20% of the baseline value.

The results of the sensitivity analysis are shown in Figure 2. Each bar represents the change in the direct social
impact (paid and unpaid work) in million Euros if the input parameter listed on the left-hand side is changed to
its upper or lower bound value. At baseline, the social impact sums up to around €257 million.

The variable with the largest effect on the estimated social impact is the work and activity impairment. Labor
market assumptions (employment rate and return to work rate) show the lowest impact on results. Overall, changes
in the outcome due to (one-way) changes in input parameters do not exceed 20%, bolstering confidence in the
reliability of our results.

Discussion
In this study, we used an extended approach to assess the societal value that can be created using obinutuzumab
for the first-line treatment of FL. To our knowledge, this is the first study that quantifies the productivity effects
obinutuzumab. Regarding the first-line treatment of FL, the study by Guzauskas and colleagues that provides
the basis for our calculations, is the only cost–effectiveness study we have found. However, they only focus on
direct medical costs but do not consider indirect productivity costs [8]. Also, regarding the use of obinutuzumab
in later line treatment, cost–effectiveness studies exclusively consider costs from the perspective of the healthcare
system, that is direct medical costs, but not from a societal perspective [32,33]. In general, while it is known that the
economic and societal burden of FL is significant, there is very little information available regarding the societal cost
of the illness. Due to lack of data availability, most studies are generally limited to hospital-based direct treatment
costs [34].

Therefore, we aim to fill this void by explicitly assessing the positive economic and societal effects of effectively
treating FL. A novelty of our study also lies in the chosen approach for monetizing the health-related productivity
effects. Valuing averted losses of productive time in terms of GVA based on the national accounts and considering
possible indirect and induced economic effects presents a new way of estimating productivity effects. It allows
us to capture not only productivity gains for patients, measured by income, but also productivity gains that
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accrue to employers (earnings) and the state (taxes on income and earnings), thereby taking a truly societal
perspective.

By also including unpaid work, which has been applied and discussed before [35], we are providing a more
comprehensive picture of the broader economic effects of improvements in productivity impairment.

Besides adding to the literature discussing the inclusion of indirect costs in health economic evaluation, our
analysis, first and foremost, provides valuable insights by illustrating the socioeconomic effects of a medical
innovation. We add to the discussion on value-based pricing by showing that the benefits and the value of an
innovative medicine may go far beyond the clinical advantages. While the focus can and should be on the benefits
that a treatment can have on the patients themselves, effects on the economy and society as a whole are often
neglected. However, these may be substantial once we consider how longer periods without disease progression
enable patients to continue contributing to society by pursuing their every-day activities and participating in the
labor market.

Limitations
It is important to note that the economic benefits we presented in the previous section display an economic potential
– based on current economic figures for Germany – rather than a micro simulation of actual economic effects that
might happen in the economy. Economic outcomes such as value creation are generally influenced by many factors
that go beyond the supply of a healthy labor force. Our goal in this study is to show associations and not necessarily
causality.

In order to assess overall economic implications, one would further have to model possible indirect productivity
effects such as compensation mechanisms by co-workers or changes in patients’ consumption patterns, which might
go in different directions and are generally hard to capture. Also, we do not consider changes in the healthcare
providers’ productivity due to changes in demand for healthcare services. A further important socioeconomic aspect
not considered here is the effect on patients’ informal caregivers [36]. While the listed aspects are important from an
economic point of view and should receive further attention in future research, they would go beyond the scope of
this study.

It is further important to note that data on employment, GVA per employee and unpaid work activities applied
throughout the model refer to the year 2016. That means that future changes of employment rates or worker
productivity are not displayed in our calculations. Instead, we assume that the average potential of value added
contribution remains constant over time.

Further, the socioeconomic benefit depicted in this study is based only on the benefit that can be derived from
differences in the duration of PFS due to first-line treatment. We assume that once patients experience a disease
progression, further treatment lines, progression-free periods and overall survival do not differ by treatment group
(G-chemo or R-chemo). We acknowledge that patients do not necessarily stop being productive once their disease
progresses or they regain a progression-free health state at a later point of time. But we assume they do so to the
same degree in both treatment regimes, which is why it does not contribute to incremental benefits of G-chemo.
Similarly, we do not account for differences in adverse event rates unless they also result in changes in PFS. Evidence
shows that adverse events occur slightly more often under a treatment with G-chemo as compared with a treatment
with R-chemo [9]. Still, we assume that these do not have a noticeable effect on work capacity beyond the critical
period of induction therapy. Since any positive effects of obinutuzumab that go beyond the direct PFS effects are
not considered, the socioeconomic benefits in this study display a conservative estimate.

Another important limitation concerns the static assumptions regarding future developments and the uncertainty
that we face around predictions. First, we simulate the model as if there will be no other first-line treatment options
other than G-chemo and R-chemo until 2030, which is questionable given the current speed of medical innovations.
Second, assumptions on labor market parameters as well as age and gender distribution are based on current figures.
Future structural changes are thus not considered. Limitations inherent to the underlying Markov model are
discussed in [8].

By incorporating productivity effects generated by unpaid work, we address a frequent argument used against
the inclusion of indirect costs in health economic evaluations: wider economic benefits of innovative medicines are
usually ignored as these apply only to working-age patients who are active in the labor market and are thus not
relevant for the patient population in question [37]. However, evidence shows that including unpaid work loss as
indirect costs in health economic evaluation has a substantial effect on results [38].
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Conclusion
In this study, we analyzed the health effects and socioeconomic effects of a first-line treatment of FL with
obinutuzumab-based chemoimmunotherapy as compared with the current standard therapy based on rituximab.
We simulated two treatment scenarios, G-chemo or R-chemo for newly diagnosed patients from 2017 to 2030.

We show that among the 25,429 patients entering the model, 11,870 additional progression-free years can be
gained when G-chemo is used instead of R-chemo. Further, these progression-free years results in an additional
potential of value added (GVA) creation of about €187.9 million from paid work and another €535.9 million
from unpaid work. These GVA gains occur in addition to clinical benefits in terms of longer PFS and represent an
economic benefit of G-chemo treatment from a societal perspective.

Our study shows the extent to which a reduction in the disease burden of FL patients in Germany is associated
with avoided productivity losses and subsequently economic and societal benefits. It emphasizes that the burden
of FL is not limited to poor health and the associated healthcare resource use but that it also includes considerable
productivity effects. This also implies that the benefits of an effective treatment of FL with obinutuzumab clearly
extend beyond clinical advantages. Due to longer PFS, this treatment also results in positive economic effects in
terms of increased productivity. The explicit consideration of unpaid work in our study further adds to the existing
literature by including a broader perspective on productivity to inform decision-making.

Summary points

• In this study, we quantify the aggregate productivity gains in both paid and unpaid work of follicular lymphoma
patients in Germany when obinutuzumab-based therapy is used as opposed to rituximab-based therapy.

• To calculate the socioeconomic benefits associated with G-chemo, we translate the estimated incremental
progression-free time into meaningful measures such as paid and unpaid work hours. These are further
translated into the patients’ potential to generate value added.

• While often only paid work is considered in health economic evaluations, we take into account the patients’
potential to generate value added from both paid and unpaid work. Unpaid work includes household tasks such
as housekeeping, childcare, other informal care as well as voluntary activities and contributes to a society’s
prosperity too.

• From 2017 to 2030, 11,870 overall progression-free years can be gained by utilizing obinutuzumab as compared
with rituximab-based therapy. These progression-free years correspond to undiscounted productivity gains of
about €187.9 million in paid work and about €535.9 million in unpaid work.

• Our study shows that the advantages of the use of obinutuzumab in the first-line treatment of follicular
lymphoma extend beyond clinical benefits. Due to longer progression-free survival, this treatment also results in
positive economic effects in form of increased productivity.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at:

www.futuremedicine.com/doi/suppl/10.2217/cer-2020-0131
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