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Purpose: Many patients diagnosed with lymphoma are of working age. Cancer patients are known to have a higher risk of sick leave
and disability pension, but this has only been delineated for certain subtypes of lymphoma. Therefore, this study aimed at investigating
the overall risk of disability pension for all lymphoma subtypes and at quantifying return to work for patients with lymphoma in work
before diagnosis.

Patients and Methods: Patients aged 18-60 years with lymphoma in complete remission (CR) diagnosed between 2000 and 2019
were included in the study. Using national registers, each patient was matched with five comparators from the general population with
same sexX, birth year, and level of Charlson Comorbidity Index. Risk of disability pension was calculated from 90 days after CR or end
of treatment with competing events (death, retirement pension, early retirement pension, relapse for patients, or lymphoma diagnosis
for comparators). Return to work for patients was calculated annually until 5 years after diagnosis for patients employed before
diagnosis.

Results: In total, 4072 patients and 20,360 comparators were included. There was a significant increased risk of disability pension for
patients with all types of lymphoma compared to the general population (5-year risk difference: 5.3 (95% confidence interval (CI):
4.4;6.2)). Patients with non-Hodgkin lymphoma were more likely to get disability pension than patients with Hodgkin lymphoma (sex-
and age-adjusted 10-year risk difference: 2.9 (95% CI: 0.3;5.5)). One year after diagnosis, 24.5% of the relapse-free patients were on
sick leave. Return to work was highest 2 years after diagnosis (82.1%).

Conclusion: Patients with lymphoma across all subtypes have a significantly higher risk of disability pension. Return to work peaks
at 2 years after diagnosis.

Keywords: lymphoma, disability pension, return to work

Introduction

Cancer patients in general are facing a risk of prolonged sick leave and early retirement.'> Thus, return to work rates for
cancer patients are low and many patients have reduced income.>* Lymphoma is a heterogenous cancer. The median age
at onset varies by subtype. Approximately one-third of patients diagnosed with non-Hodgkin lymphoma (NHL) are
below 60 years at diagnosis. For Hodgkin lymphoma (HL), the median age is even lower.””’ As many patients with
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lymphoma are diagnosed early in adult life, return to work after lymphoma is important for at least two reasons: first, to
reduce the negative impact of lymphoma on patients’ quality of life; second, to ease the economic burden of the disease
for the patient and society alike.

Earlier studies have shown return to work rates of 85-90% 2 years after diagnosis among younger patients with
lymphoma.® However, for patients treated with more toxic treatments, the return-to-work rates are lower.”'® The risk of
disability pension has been found to be higher than the general population in selected subgroups of lymphoma.'':'?

Patients with lymphoma have experienced improved survival rates in recent years.'>'* But some patients have
persistent complications like treatment-related toxicity, which may influence their ability to work after treatment. Thus,
patients with lymphoma are younger than most other cancer patients, their life expectancy has grown, and they have
a risk of treatment-related toxicities which may impact return to work and risk of disability pension. However, to our
knowledge, no study has examined the risk of disability pension for all subtypes of lymphoma combined.

The purpose of the present study was, firstly, to investigate the risk of disability pension among Danish patients with
all types of lymphoma compared with the general population; secondly, to examine the impact of social and clinical
factors on the risk of disability pension among patients with lymphoma; and, thirdly, to quantify the proportion of
lymphoma survivors, holding a job at the time of diagnosis, who were able to return to work.

Materials and Methods
Study Population

Patients were included from the Danish National Lymphoma Registry (LYFO). As all residents in Denmark have access to
a tax-paid public healthcare system, all Danish patients with lymphoma are treated at public hospitals where registration in
LYFO is mandatory. The register holds baseline information such as time of diagnosis, lymphoma subtype, stage,
performance status, and localization of lymphoma as well as information on treatment, relapse, and survival. LYFO has
been validated, and its coverage and completeness are high.'> Danish patients aged 18—60 years, diagnosed with lymphoma
from January 1, 2000, to May 31, 2019, and who attained complete remission (CR) or CR unconfirmed (CRu) after first-line
treatment were included. We only included patients aged <60 years to ensure sufficient time with possible affiliation to the
labor market after diagnosis of lymphoma. Furthermore, patients should be alive, relapse free, and living in Denmark at the
index date which was defined as 90 days after CR/CRu. Patients registered with lymphoma in the Danish Cancer Registry
before 2000 or patients receiving disability pension, retirement pension, or early retirement before the index date were
excluded. The included subtypes of lymphoma are outlined in Supplemental Table S1.

Each patient was matched with five Danish comparators without a history of lymphoma, disability pension, retirement
pension, or early retirement. The comparators were randomly selected without replacement from the Danish Civil Registration
System (CRS).'®!” Comparators were assigned the index date from the corresponding patient. Comparators were matched on

sex, birth year, and Charlson Comorbidity Index (CCI) calculated 180 days prior to lymphoma diagnosis.'® 2’

Registers and Covariates

Information on both patients and matched comparators was collected from various registers. All residents in Denmark are

registered with a unique civil registration number (CPR number), allowing linkage of registers on an individual level.
The DREAM database holds weekly information on all public transfer payments given to all Danish residents since

1991.2" All payment codes in DREAM were categorized as described in Supplemental Table S2. The date of disability,

retirement, and early retirement pension was defined as the first day of the first week with a payment from the respective
pension. The pre-lymphoma employment status was calculated between week 10 and week 18 before diagnosis. It was
defined as the employment status occurring in at least five of the 9 weeks. The 9-week gap between diagnosis and
evaluation of employment status was introduced, as symptoms of lymphoma could affect the ability to work in the weeks
leading up to diagnosis.

The CCI was calculated based on information from The Danish National Patient Register (all diagnosis), The Danish

Psychiatric Central Research Register (dementia), and The National Prescription Registry (diabetes).”*
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Cohabiting status and education level were extracted the year before index date. Information on the highest completed
education was found in Population’s Education Register (PER), and divided into four groups according to the ISCED11
levels (ISCED 0-2, 3, 5-6 and 7-8).2"*® ISCED level 4 was omitted as it does not exist in Denmark.

Equalized income was retrieved from The Income Statistics Register the year before diagnosis.>” Equalized income was
calculated based on the total disposable income of the household and adjusted according to the OECD-modified equivalence
scale, which is based on the number of adults and children in the household.*® Equalized income was then categorized into four
groups according to the patients’ and the comparators’ age and the quartiles of the equalized income in five-year intervals (eg,
15-19 years, 20-24 years, etc) for the whole Danish population in the relevant year (1999-2018). The year- and age-specific
quartiles for equalized income for the whole Danish population were obtained from Statistics Denmark (Supplemental Table S3).

Outcome

The primary endpoint was disability pension defined as a payment code for disability pension in DREAM. The secondary
endpoint was return to work. Return to work was presented as proportions and with the Work Participation Score
(WPS).*! In brief, WPS is the number of weeks being self-supporting (including state education grant, parental leave, and
leave of absence) divided by the total number of weeks. WPS is presented in percentage, and a higher score equals higher
participation in the labor market. WPS was calculated between the first and second year after diagnosis (52 weeks).
Proportions were calculated only for patients and their matched comparators who held a job before receiving the
lymphoma diagnosis. Only patients with a least one matched comparator holding a job were included in this analysis.
Patients and comparators receiving permanent social benefits (flexible job or pension regardless of type) and those who
were not alive, had emigrated, or relapsed within the first 2 years after diagnosis were excluded.

Statistical Analysis

Follow-up was measured from the index date until event (disability pension), competing event (death, retirement pension,
early retirement pension, relapse for patients, or lymphoma diagnosis for comparators), or censoring (end of follow-up on
December 31, 2021, or emigration).

The cumulative risk of disability pension was calculated with the above mentioned competing events using the
Aalen—Johansen estimator, and differences between groups were tested using Gray’s test.*>*

Crude differences in the risk of disability pension were computed for patients with lymphoma and comparators at 5
and 10 years using a pseudo-observation approach without violation the original matching.***> For patients with
lymphoma, crude and sex- and age-adjusted (18-30; 31-40; 41-50 and 51-60 years) risk differences in subgroups
were calculated using the same approach.

Return to work was calculated annually until 5 years and at 10 years after the date of diagnosis for patients in work before
diagnosis. The calculation was done over 9 weeks with the week of anniversary centralized. Patients were excluded from this
analysis at the time of emigration, relapse, death, or censoring. Employment status was defined as the status present at least five of
the 9 weeks, except if one of the 9 weeks was flexible job, disability pension, early retirement pension, or retirement pension (in
ranked order), then this status defined the employment status. The WPS analyses were calculated for all patients with lymphoma
and in subgroups. A sensitivity analysis with the exclusion of all relapses within the first 3 years was done to ensure that WPS was
not affected by delayed diagnosis of relapse.

Statistical analyses were performed in SAS version 9.4 (SAS Institute Inc, Gary, North Carolina, USA) and R version
4.0.3 (R foundation for Statistical Computing, Vienna, Austria). The study was registered in the research registry of the
North Denmark Region (2021-217) and approved by the Danish Patient Safety Authority (3—3013-2536/1).

Results

Baseline Characteristics
A total of 4072 patients with lymphoma and 20,360 matched comparators were included (median age: 47 years; 58.6%
males). Median follow-up was 9.8 years for patients and 10.1 years for comparators. The median time from diagnosis to
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index date was 41.7 weeks (IQR: 34.6-48.9 weeks). Thirty patients (0.74%) had more than 3 years between diagnosis
and index date. Patients’ and comparators’ baseline characteristics are described in Table 1 and Supplemental Table S4.

Risk of Disability Pension
Patients with lymphoma had a significantly higher risk of disability pension than comparators (Figure 1A) with a 5-year
cumulative risk of 8.1% (95% CI: 7.2;8.9%) and 2.8% (95% CI: 2.5;3.0%), respectively, 5-year risk difference (RD): 5.3

Table | Baseline and Clinical Characteristics of Patients and Matched Comparators

Lymphoma (n=4072) | Comparators (n=20,360)

Age, median (range) 47 (18-60) 47 (17-60)
Age group, n (%)

18-30 753 (18.5) 3792 (18.6)

3140 704 (17.3) 3464 (17.0)

41-50 1000 (24.6) 5030 (24.7)

51-60 1615 (39.7) 8074 (39.7)
Sex, n (%)

Male 2385 (58.6) 11,925 (58.6)

Female 1687 (41.4) 8435 (41.4)
Cohabiting status, n (%)

Living alone/unknown 1169 (28.7) 6060 (29.8)

Living with partner 2903 (71.3) 14,300 (70.2)
Education level (ISCED), n (%)

ISCED 0-2 956 (23.5) 4572 (22.5)

ISCED 3 1809 (44.4) 9208 (45.2)

ISCED 5-6 899 (22.1) 4274 (21.0)

ISCED 7-8 360 (8.8) 1735 (8.5)

Unknown 48 (1.2) 571 (2.8)
Equalized income, quartiles, n (%)

Lowest 864 (21.2) 4401 (21.6)

Second lowest 1012 (24.9) 4981 (24.5)

Second highest 1058 (26.0) 5194 (25.5)

Highest 1116 (27.4) 5428 (26.7)

Unknown 22 (0.5) 356 (1.7)
Country of origin, n (%)

Denmark 3689 (90.6) 18,305 (89.9)

Western country 158 (3.9) 842 (4.1)

Non-western country 225 (5.5) 1206 (5.9)

Unknown 0 (0.0) 7 (0.0)
Employment status, n (%)

Working? 3423 (84.1) 17,245 (84.7)

Unemployed 348 (8.5) 1775 (8.7)

Sick leave 173 (4.2) 594 (2.9)

Flexible job 114 (2.8) 505 (2.5)

Unknown 14 (0.3) 241 (1.2)
Long-term sickness,” n (%)

No 3348 (82.2) 18,770 (92.2)

Yes 724 (17.8) 1590 (7.8)
CCI before diagnosis, n (%)

0-1 3744 (91.9) 18,720 (91.9)

2 207 (5.1) 1035 (5.1)

23 121 (3.0) 605 (3.0)

Notes: *Working group includes students, parental leave and leave of absence. ®Four or more consecutive weeks
within the last year before diagnosis or similar date for comparators.
Abbreviations: ISCED, International Standard Classification of Education; CCl, Charlson Comorbidity Index.
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Figure | Cumulative risk of disability pension for patients with lymphoma and the matched comparators. (A) All lymphoma, (B) Diffuse large B-cell lymphoma, (C) Hodgkin
lymphoma, (D) Indolent lymphoma.

(95% CI: 4.4;6.2). The corresponding cumulative risks for 10 years were 11.8% (95% CI: 10.7;12.9%) and 5.0% (95%
CI: 4.6;5.3%), respectively, 10-year RD: 6.8 (95% CI: 5.7;8.0).

The risk of disability pension was significantly increased at 5 and 10 years compared with comparators for all patients
with lymphoma regardless of sex, HL/NHL, lymphoma subtype, age, year of diagnosis, performance status, and Ann
Arbor stage (Figures 1B-D, 2, Supplemental Figure S1, and Supplemental Figure S2).

Risk Factors for Disability Pension

Patients with NHL had a higher risk of disability pension compared to patients with HL 5 years after index (crude RD 4.9
(95% CI: 3.3;6.5)). RD adjusted for sex and age was 1.9 (95% CI: 0.0;3.8). Ten years after index, the crude RD was 6.5
(95% CI: 4.4;8.7) and the RD adjusted for sex and age was 2.9 (95% CI: 0.3;5.5). A significantly higher five-year risk of
disability pension was associated with female sex, higher age, diagnosis in the earliest calendar periods, living alone,
lower education level, lower equalized income, sick leave within the year before diagnosis, higher CCI, higher Ann
Arbor stage, and poorer ECOG Performance Status (Table 2). The risk for the above-mentioned groups was higher both
in the crude and the sex- and age-adjusted analysis. Results were similar for 10-year RD except for calendar time of
diagnosis (Supplemental Table S5).

Return to Work After Lymphoma

In total, 3423 (84.1%) patients with lymphoma (median age: 47 years) were employed before diagnosis. One year after
diagnosis, 70.8% of the relapse-free patients, employed before diagnosis had returned to work and were holding a job
(Figure 3A). Two years after diagnosis, the working group had increased to 82.1%. Hereafter, the percentage fell to 77%
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All patients
Sex
Male
Female
Lymphoma type
Hodgkin Lymphoma
Non-Hodgkin Lymphoma
Lymphoma subtype
Diffuse Large B-cell Lymphoma
Indolent lymphomas
Age group
18-30 years
31-40 years
41-50 years
51-60 years
Year of diagnosis
2000-2004
2005-2009
2010-2014
2015-2019
ECOG Performance Status
ECOG PS 0-1
ECOG PS 2-4
Ann Arbor
Stage 1-2
Stage 3-4

Figure 2 5-year absolute crude risk differences of disability pension in subgroups between patients with lymphoma and comparators.

5-year RD (95% ClI)

5.3 (4.4:6.2)

4.5(3.4;5.6)
6.5 (5.0;8.0)

2.7 (1.5:4.0)
6.5 (5.3;7.6)

7.2 (5.58.9)
4.6 (2.6:6.5)

2.1(0.8;3.3)
2.9(1.2:4.7)
46 (2.9:6.4)
8.2 (6.6,9.9)

6.7 (4.7:8.6)
6.8 (4.9:8.7)
3.7(2.3:5.2)
4.1 (2.1:6.0)

4.6 (3.85.5)
17.2 (11.5;22.8)

36 (2.5:4.7)
7 (5.6:8.5)

——

0

2 4 6 8

12 14 16 18

20 22 24

5-year RD of cumulative risk of disability pension

Abbreviations: RD, risk differences; Cl, confidence interval; ECOG PS, ECOG Performance Status.

and 61.8% five and ten years after diagnosis. The proportion of sick leave was highest in the first year (24.5%) and

lowest 10 years after diagnosis (2.3%). This pattern was consistent across the three major lymphoma subtypes

(Figure 3B-D).

In the analysis of WPS, 3020 patients with lymphoma and 12,561 of their matched comparators met the inclusion

criteria. The average patient with lymphoma was self-supporting 42 weeks out of 52 weeks between the first and

the second year after diagnosis, corresponding to a mean WPS of 81.4%. The corresponding average ability of self-

Table 2 Risk of Disability Pension, Risk Difference Between Subgroups (Crude and Adjusted for Sex and Age) for

Patients with Lymphoma 5 Years After Index Date with 95% Confidence Interval

Risk (%) RD (Crude) RD (Adjusted)

Sex

Male 7.0 (5.9;8.0) 0

Female 9.5 (8.1;11.0) 2.5 (0.8;4.3)
Age at diagnosis

18-30 years 2.7 (1.53.9) 0

31-40 years 5.3 (3.6;7.0) 2.5 (0.5;4.6)

41-50 years 7.7 (6.0;9.4) 5.0 (2.9:7.1)

51-60 years 11.9 (10.3;13.6) 9.2 (7.2;11.2)
Year of diagnosis

2000-2004 9.9 (8.1;11.8) 0 0

2005-2009 9.7 (7.9;11.5) —-0.2 (-2.9:2.5) -0.3 (-2.9:24)

2010-2014 5.5 (4.1;6.9) —4.5 (—6.9;-2.1) —4.2 (—6.6;-1.8)

2015-2019 7.3 (5.49.2) —2.7 (-5.2;-0.3) —2.5 (-5.0;-0.1)
Cohabiting status

Living alone 10.6 (8.7;12.4) 0 0

Living with partner 7.0 (6.1;8.0) —3.5 (-5.6;-1.5) —4.9 (-6.9;-2.8)

(Continued)
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Table 2 (Continued).

Risk (%) RD (Crude) RD (Adjusted)

Education level

ISCED 0-2 12.9 (10.8;15.1) 0 0

ISCED 3 7.3 (6.1;8.5) —-5.7 (-8.2;-3.2) —5.4 (-7.9;-2.9)

ISCED 5-6 5.1 (3.6;6.6) 7.8 (-10.5;-5.2) —8.2 (—10.8;-5.6)

ISCED 7-8 3.3 (1.45.2) —9.7 (-12.6;-6.8) —9.5 (—12.4;-6.6)
Equalized income

Lowest 15.6 (13.1;18.1) 0 0

Second lowest 9.0 (7.2;10.8) —6.5 (-9.5;-3.4) =73 (-10.3;-4.3)

Second highest 6.0 (4.5,7.5) —9.5 (-12.4;-6.6) -10.2 (-13.1;-7.4)

Highest 32 (2.243) —12.3 (-15.0;-9.6) —12.8 (-15.5;-10.1)
Consecutive sick leave min. 4 weeks within the year before diagnosis

No sick leave 5.8 (5.0;6.6) 0 0

Sick leave 18.3 (15.4;21.1) 12.4 (9.5;15.4) 11.5 (8.6;14.5)
Charlson Comorbidity Index

0-1 7.4 (6.5:8.2) 0 0

2 15.3 (10.3;20.3) 8.0 (2.9;13.0) 6.0 (1.0;11.0)

23 16.7 (9.8;23.6) 9.1 (2.3;16.0) 8.1 (L.1;15.1)
Lymphoma type

Hodgkin Lymphoma 4.7 (3.5:5.9) 0 0

Non-Hodgkin Lymphoma 9.6 (8.5;10.7) 4.9 (3.3;6.5) 1.9 (0.0;3.8)
Lymphoma subtype

DLBCL 10.4 (8.7;12.1) 0 0

Nodular lymphocyte predominant 3.9 (0.0;8.3) —6.4 (—11.1;-1.7) —3.3 (-8.0;1.4)

Classical Hodgkin lymphoma 4.7 (3.5;6.0) —5.7 (-7.7;-3.6) —2.5 (—4.9;-0.2)

Indolent lymphomas 8.1 (6.3;10.0) —2.3 (—4.8,0.2) —3.0 (-5.6;-0.5)

Intermediate lymphomas 8.7 (4.0;13.5) -1.7 (-6.7;3.3) —2.8 (-7.9;2.4)

Aggressive T-cell lymphomas 13.3 (8.8;17.8) 2.9 (-2.0,7.7) 3.9 (-0.9;8.7)

Other aggressive B-cell lymphomas 5.1 (1.4,8.7) —5.4 (-9.4;-1.3) —2.0 (—6.1;2.2)
Other 10.9 (4.1;17.6) 0.3 (-6.5,7.2) 0.6 (-6.2,7.5)

Ann Arbor

1-2 6.2 (5.2,7.3) 0 0

34 10.0 (8.6;11.4) 3.8 (2.0;5.5) 2.9 (1.24.7)
ECOG Performance Status

0-1 7.4 (6.5:8.2) 0 0

2-4 20.1 (14.6;25.6) 12.8 (7.1;18.5) 12.3 (6.7;17.9)

Abbreviations: RD, risk difference; ISCED, International Standard Classification of Education; DLBCL, diffuse large B cell lymphoma.

support was 49 weeks for comparators (mean WPS of 93.4%). The WPS for subgroups is shown in Table 3. The
sensitivity analysis with exclusion of all relapses within the first 3 years revealed no changes in WPS.

Discussion
This national cohort study reports the risk of disability pension across all subtypes of lymphoma. Within the period of 2000—
2021, there was a significant higher risk of disability pension among patients with lymphoma compared with the general
population with a 5-year risk difference of 5.3 (95% CI: 4.4;6.2), and a 10-year risk difference of 6.8 (95% CI: 5.7;8.0).
Our results regarding Hodgkin lymphoma are similar to results from earlier studies from Denmark and Sweden.'""'?
Data on non-Hodgkin lymphoma as a collective group are however sparse. Kiserud et al investigated the risk of disability
pension among lymphoma patients treated with high-dose chemotherapy with autologous stem cell transplantation (HDT-
ASCT), and found the cumulative risk to be 19% after a mean follow-up of 12.4 years.*® This is higher than our findings
and could be explained by the highly toxic treatment given to all patients in the study by Kiserud et al. In contrast, less

than 8% of our patients were treated with HDT-ASCT. On the contrary, Taskila et al found no difference in work ability
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. Working

. Retirement pension Disability pension . Sick leave

Work status

Early retirement pension Flexible job Unemployed/unclassified
a) All ymphomas b) Diffuse Large B-cell Lymphoma
Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk
1 00‘%) 4 3329 3,149 2953 2699 2475 1 000/0 4 1,040 984 934 863 786 478
75% A 75%
5 50%- 5 50%-
25% - 25%
0% 0% 1
1 2 3 4 5 10 1 2 3 4 5 10
Years since diagnosis Years since diagnosis
¢) Hodgkin Lymphoma d) Indolent lymphomas
Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk Atrisk
1000/ i 1,080 1,046 998 913 845 540 1 OOO/ i 725 672 611 552 495 264
0 0

Patients
Patients

0% - 0%

75% 75%
50% 50% -
25% 7 25%
1 2 3 4 1 2 3 4

Years since diagnosis Years since diagnosis

Figure 3 Work status 1-5 and 10 years after diagnosis for patients with lymphoma in work before diagnosis and in live, not emigrated, censored and without relapse.
Unclassified patients comprise <5 patients each year. (A) All lymphoma, (B) Diffuse large B-cell lymphoma, (C) Hodgkin Lymphoma, (D) Indolent lymphoma. Due to small
subgroups, only information on “working” and “sick leave” is stated for (B-D).

(defined as a score 0—10 compared to with their lifetime best work ability) among cancer survivors and their referents.’’
The study did, however, include different types of cancer (breast, testicular, prostate, and lymphoma), and it only
included patients with favorable prognosis, ie, no advanced stage.

Disability pension can be granted to all citizens with a permanently reduced capacity to work in Denmark. Some risk
factors for disability pension are well known, eg, female sex, higher age, living alone, long-term illness, low level of
education, unskilled work, and receipt of welfare payments.***' As anticipated, these factors, along with high-stage
disease and low physical well-being at diagnosis, were also associated with an increased risk of disability pension among
patents with lymphoma in this study. This being so, patients with lymphoma had the same risk factors for becoming
recipients of disability pension as the general population and are therefore neither more difficult nor easier to identify and
hence pose no extra follow-up requirements in the public social security system.

When comparing the risk of disability pension for NHL patients to the risk for HL patients, there was a sex- and age-adjusted
RD of 1.9 (95% CI: 0.0;3.8) and 2.9 (95% CI: 0.3;5.5) after 5 and 10 years, respectively. This could be explained by the higher
disease stage and greater use of HDT-ASCT within the group of NHL patients. Another explanation for this could be a difference
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Table 3 Work Participation Score (WPS) Between | and
2 Years After Diagnosis for Patients with Lymphoma and
Comparators Holding a Job Before Diagnosis

Lymphoma Comparator

All

Patients (n) 3020 12,561

WPS (%) 8l1.4 93.4

Number of weeks 42 49
DLBCL

Patients (n) 919 3817

WPS (%) 799 93.8

Number of weeks 4?2 49
Indolent lymphomas

Patients (n) 644 2661

WPS (%) 85.6 93.4

Number of weeks 45 49
NHL

Patients (n) 1991 8285

WPS (%) 80.7 93.7

Number of weeks 42 49
HL

Patients (n) 1029 4276

WPS (%) 82.8 92.9

Number of weeks 43 48

Abbreviations: DLBCL, diffuse large B cell lymphoma; NHL, non-
Hodgkin lymphoma; HL, Hodgkin lymphoma.

in life situation, when diagnosed with lymphoma. HL patients are often younger and may not have chosen education or found
a job yet. Therefore, they might be more prone to adjust their work life. Whereas NHL patients are older and probably more
locked in their work life leaving disability pension to be a more favorable solution.

The sex- and age-adjusted 5-year RD decreased for patients diagnosed more recently. This may be due to a structural
change in the Danish legislation in 2013 reducing the possibility to be granted disability pension, especially for citizens
below the age of 40 years. Pedersen et al, who investigated the risk of disability pension before and after 2013 for cancer
patients and comparators, found similar results.*” Another explanation could be the advances in both lymphoma
treatment and supportive care reducing the risk of long-term complications that could affect the work ability.

Return to work increased up to the second year after diagnosis, where it peaked at 82.1%. Afterwards, it decreased to
77% at 5 years after diagnosis. Leuteritz et al found return to work among young adult HL and NHL survivors (aged 18—
39 years) to be higher than in the present study.® On the contrary, Hartung et al found lower return to work in a group of
patients with all types of hematological cancer.*> However, only half of the patients were diagnosed with lymphoma by
Hartung et al, and type of hematological cancer has been shown to affect the ability to return to work.’

The work participation score (WPS) in the present cohort was found to be 81.4% between 1 and 2 years after
diagnosis. To our knowledge, no other study has investigated WPS after lymphoma. Pedersen et al investigated WPS
after colon and rectal cancer.** They found the WPS to be lower (75.97% and 70.23% 2 years after colon and rectal
cancer, respectively). This could be due to difference in cancer types and a higher proportion of patients above 50 years
in the study by Pedersen et al. The last explanation is underlined by a difference in the WPS for comparators, in the study
by Pedersen et al being 89.20% (colon cancer) and 89.70% (rectal cancer), and in the present study being 93.4%.

This study holds several strengths. The use of validated nation-wide registers with high coverage ensures that almost
all patients with lymphoma in Denmark are included, reducing the risk of selection- and information bias. Another
strength is the long follow-up time with a median at 9.8 years for patients and 10.1 years for comparators. Combined with
the low grade of missing values in the registers, and the high number of included patients, the present study is made with
valid and precise data and has long follow-up.
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However, the use of register data is also a limitation. The DREAM register does not include the cause of sick leave or
disability pension. Therefore, it was not possible to distinguish between physical and mental causes. Furthermore, it
cannot be precluded that a part of the elevated risk of disability pension can be related to other factors than the
lymphoma. However, other known risk factors for disability pension are well balanced between patients and comparators
in this study. Knowing what deprive the patients their ability to work is the first step towards helping them overcome the
problems. This may help the patients keep their affiliation to the labor market and thereby ensuring their economy and
maybe also increasing their quality of life. Therefore, it would be relevant to do a retrospective or prospective study with
patient reported outcome-data on work-life and quality of life.

Another limitation is the unreported numbers on short-term sick leave. In Denmark, the work employer must pay for
the first part of the sick leave for an employee. If the sick leave is longer than this period, the whole sick leave will be
registered in the DREAM database. But short-term sick leaves less than the part the employer must pay is not registered.
The period that the employer must pay has increased from 14 to 30 days during the study period. Therefore, there is
a possibility that the amount of sick leave, both before the lymphoma diagnosis and during the follow-up, have been
underreported if patients were on short-term sick leaves.

Conclusion

In conclusion, this study found a significant higher risk of disability pension among patients with lymphoma compared
with the general population. Further research is needed to investigate the cause of this increased risk. The risk factors for
disability pension among patients with lymphoma did not differ from the risk factors known from other groups. Finally,
the proportion of return to work was highest 2 years after diagnosis.
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