
Functional status and therapy for older adults with diffuse large 
B-cell lymphoma in nursing homes: A population-based study

Mengyang Di, MD, PhD1, Tamra Keeney, DPT, PhD2,3,4,5, Emmanuelle Belanger, PhD4,5, 
Scott F. Huntington, MD, MPH1, Adam J. Olszewski, MD6,7, Orestis A. Panagiotou, MD, 
PhD4,5,8

1Department of Hematology/Oncology, Yale University School of Medicine, New Haven, 
Connecticut, USA

2Center for Aging and Serious Illness, Massachusetts General Hospital, Mongan Institute, Boston, 
Massachusetts, USA

3Division of Palliative Care and Geriatric Medicine, Massachusetts General Hospital, Boston, 
Massachusetts, USA

4Department of Services, Policy and Practice, Brown University Health School of Public Health, 
Providence, Rhode Island, USA

5Center for Gerontology & Healthcare Research, Brown University School of Public Health, 
Providence, Rhode Island, USA

6Department of Medicine, Alpert Medical School of Brown University, Providence, Rhode Island, 
USA

7Division of Hematology-Oncology, Rhode Island Hospital, Providence, Rhode Island, USA

8Department of Epidemiology, Brown University School of Public Health, Providence, Rhode 
Island, USA

Abstract

Objectives: To characterize the prevalence of functional and cognitive impairments, and 

associations between impairments and treatment among older patients with diffuse large B cell 

lymphoma (DLBCL) receiving nursing home (NH) care.

Methods: We used the Surveillance, Epidemiology, and End Results-Medicare database to 

identify beneficiaries diagnosed with DLBCL 2011–2015 who received care in a NH within − 

120 ~ + 30 days of diagnosis. Multivariable logistic regression was used to compare receipt 

of chemoimmunotherapy (including multi-agent, anthracycline-containing regimens), 30-day 
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mortality, and hospitalization between NH and community-dwelling patients, estimating odds 

ratios (OR) and 95% confidence interval (CI). We also examined overall survival (OS). Among 

NH patients, we examined receipt of chemoimmunotherapy based on functional and cognitive 

impairment.

Results: Of the eligible 649 NH patients (median age: 82 years), 45% received 

chemoimmunotherapy; among the recipients, 47% received multi-agent, anthracycline-containing 

regimens. Compared with community-dwelling patients, those in a NH were less likely to receive 

chemoimmunotherapy (OR: 0.34, 95%CI: 0.29–0.41), had higher 30-day mortality (OR: 2.00, 

95%CI: 1.43–2.78) and hospitalization (OR: 1.51, 95%CI: 1.18–1.93), and poorer OS (hazard 

ratio: 1.36, 95%CI: 1.11–1.65). NH patients with severe functional (61%) or any cognitive 

impairment (48%) were less likely to receive chemoimmunotherapy.

Conclusions: High rates of functional and cognitive impairment and low rates of 

chemoimmunotherapy were observed among NH residents diagnosed with DLBCL. Further 

research is needed to better understand the potential role of novel and alternative treatment 

strategies and patient preferences for treatment to optimize clinical care and outcomes in this 

high-risk population.
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INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL) is a common cancer which is potentially curable 

with standard chemoimmunotherapy.1–5 It predominantly affects older patients,6 who have 

inferior outcomes compared with younger adults.7,8 Management of DLBCL in older 

patients is challenging,9–13 due to the clinical heterogeneity of this population which ranges 

from otherwise healthy community-dwelling patients to individuals residing in nursing 

homes (NH) who have major functional or cognitive impairments. NH residents have 

been understudied and may face barriers to optimal lymphoma care. Functional and/or 

cognitive impairments are more prevalent and severe in this population when compared with 

community-dwelling patients,14–18 and may consequently decrease their chances to receive 

standard DLBCL treatment.19 In addition, various systemic barriers may impair the quality 

of care for NH residents, including delays in diagnosis and initiation of treatment which 

adversely affect prognosis of DLBCL,20–22 as well as increased utilization of healthcare 

resources, including emergency room visits or hospitalizations for therapy-related toxicities 

which otherwise could be managed in the outpatient setting.

Clinical management of patients with DLBCL in NHs is further complicated by a lack 

of standard treatment and established guideline recommendations. Although the National 

Comprehensive Cancer Network guidelines recommend possible regimens for “very frail 

patients and patients >80 years of age with comorbidities”,23 some older adults residing 

in NHs may not tolerate these attenuated regimens. Selection of suitable candidates for 

treatment and for specific regimens is a nuanced and multi-dimensional process that involves 
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careful consideration of patient’s age, function, cognition, comorbidities, and preferences.19 

Currently, this process relies on clinical expertise and often lacks standardized, objective 

assessments (such as physical function and frailty) to assist this complicated treatment 

decision process.1

Given these challenges, survival outcomes may be suboptimal for NH patients with DLBCL. 

Furthermore, functional and cognitive impairments may deter receipt of treatment and be 

associated with poorer outcomes,18,19 yet these associations have not been empirically 

evaluated in large-scale observational studies. In fact, data to characterize impairments 

among NH adults with DLBCL only recently became available through the addition 

of Minimum Data Set (MDS) to Surveillance, Epidemiology, and End Results (SEER)-

Medicare database.24 These data can be leveraged to delineate treatment, outcomes, and 

trends in current practice patterns and provide insight useful for future investigation to 

improve outcomes.25 In this study, we use SEER-Medicare-MDS data to characterize 

functional and cognitive impairments, patterns of cancer-directed therapy, healthcare 

utilization, and survival among older NH residents with DLBCL receiving care in the United 

States. We also explored the association of these impairments with receipt of therapies and 

patient outcomes.

METHODS

Data source and study population

We used the newly available linkage of the SEER registry (reporting incident cancers 

from 18 geographic areas covering 34.6% of the United States population) with Medicare 

claims and MDS; MDS includes direct clinical assessments of beneficiaries receiving 

care in NHs.24 We selected patients diagnosed with DLBCL 2011–2015, aged ≥65, with 

continuous fee-for-service Medicare coverage from 1 year prior to lymphoma diagnosis, 

until ≥6 months after, 1 month before death, or December 2016, whichever occurred first 

(Figure S1 and Table S1). We chose 6 months as the minimum observed coverage because 

all claims-based outcomes of interest in this study (except all-cause mortality, recorded 

separately) would be observed within this timeframe. We excluded beneficiaries with central 

nervous system lymphoma, and those started on chemoimmunotherapy >120 days after 

diagnosis. Patients with DLBCL typically receive treatment shortly after the diagnosis; so 

the threshold of 120 days minimized potential confounding from initiation of lymphoma-

directed therapy for another lymphoma diagnosis.19 We then identified beneficiaries who 

had an MDS assessment26 between −120 and +30 days of DLBCL diagnosis (and before 

treatment), a definition of NH patients used in previous studies.19,27 We also variedthe 

timeframe of MDS assessment by using −90 to +30 and −60 to +30 days, respectively, 

to examine the robustness of our results in the sensitivity analysis. For beneficiaries with 

several MDS assessments, we selected the one closest to the time of diagnosis. Beneficiaries 

without matching MDS assessments were classified as community-dwelling. The study was 

reviewed by the Brown University Institutional Review Board and was exempt from the 

regulations regarding the inclusion of human participants in research.
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MDS assessment

An MDS assessment is routinely performed at the time of NH admission and then every 3 

months, both for patients receiving post-acute care in the NH and for long-stay residents. 

Reporting of the assessment results to Medicare is mandatory.24 The assessment covers 

multiple geriatric domains, including physical and cognitive function. We used Morris 

activities of daily living (ADL) scale to quantify functional disability in each of the 

seven activities (bed mobility, transfer, locomotion on unit, dressing, eating, toilet use, and 

personal hygiene, Table S2).27 We defined “dependency” for each ADL if the item was 

scored 3 or 4 on the self-performance scale, or if the ADL activity occurred ≤ twice over 

the seven-day period of assessment. Based on the count of ADLs with dependency, we 

classified the overall functional disability as none (0 ADL), moderate (1–4 ADLs), or severe 

(5–7ADLs).27

To characterize cognition, we used Cognitive Function Scale (CFS),28 constructed based 

on Brief Interview for Mental Status and Cognitive Performance Scale.29 We classified 

cognitive impairment as intact, mild, or moderate to severe, based on a well-validated 

criterion28 (Table S3).

Outcomes

Among all patients with DLBCL, we examined the receipt of chemoimmunotherapy 

(Table S1). Chemoimmunotherapy regimens were identified only among those receiving 

treatment in the outpatient setting, because specific antineoplastic agents are not available 

from inpatient Medicare claims.30,31 Regimens that included anthracycline and comprised 

≥4 antineoplastic agents (excluding corticosteroids) were classified as “multi-agent, 

anthracycline-based” or “intensive”. Those without anthracycline or containing <4 agents 

were considered as “attenuated” (Table S4). To generate a complete list of codes for 

chemoimmunotherapy drugs for DLBCL, we referenced multiple sources of drug codes 

(e.g., Centers for Medicare & Medicaid Services, American Academy of Professional 

Coders) and compared our codes with published studies using Medicare data to examine 

treatment patterns of B-cell lymphoma19,30,32; three lymphoma clinicians (MD, AJO, SFH) 

experienced in using Medicare claims to study lymphoma treatment also reviewed these 

codes. To explore potential clinical scenarios where patients did not receive lymphoma 

treatment, we examined transitioning to hospice within 60 days of diagnosis or inpatient 

death without recorded chemoimmunotherapy.

Among patients receiving chemoimmunotherapy, we examined outcomes including all-cause 

mortality and hospitalization within 30 days from the start of treatment.30,33 These early 

adverse outcomes reflect immediate poor patient outcomes related to treatment selection, 

decompensated lymphoma, or other baseline health conditions. We also examined overall 

survival (OS) among patients receiving treatment in the outpatient setting; we estimated OS 

from treatment initiation. We used OS over cause-specific survival because it is unequivocal, 

avoiding potentially inaccurate cause-of-death specification.34
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Statistical analyses

We used descriptive statistics to evaluate baseline characteristics, reporting medians with 

interquartile ranges (IQR) for continuous variables and counts with percentages for 

categorical variables.

We compared each outcome between older adults with DLBCL who had a NH stay and 

those who did not. We also compared outcomes of patients with: (1) moderate versus 

no disability, (2) severe versus no disability, (3) mild cognitive impairment versus intact 

cognition, and (4) moderate to severe cognitive impairment versus intact cognition.

We used multivariable Cox regression model to analyze OS, reporting hazard ratio 

(HR) with 95% confidence interval (CI). For all categorical outcomes (receipt of any 

chemoimmunotherapy, receipt of intensive regimens, transition to hospice, inpatient 

death before recorded therapy, 30-day mortality, and 30-day hospitalization), we used 

multivariable logistic regression models, reporting odds ratios (OR) and 95% CI. All 

models were adjusted for age, sex, race, DLBCL stage, comorbidity burden, Medicaid 

dual coverage, and type of NH stay (for models within the NH population; long- vs. 

short-term stay; long-term stay defined as >90 consecutive days prior to the diagnosis27). 

In the Cox regression models, we additionally adjusted for type of treatment regimens 

(intensive vs. attenuated as defined above). We estimated comorbidity burden based on the 

National Cancer Institute-Charlson comorbidity index, using diagnoses derived from the 

patient’s Medicare claims within 1 year prior to the lymphoma diagnosis. We categorized 

comorbidity burden as low (index score ≤2), moderate,3,4 high (≥5), or unknown.19,35 All 

covariates were categorical in the regression models to avoid the assumption of linear 

association with outcomes.

In the sensitivity analyses, we performed the propensity score matching of community-

dwelling and NH patients (ratio: 1:1, greedy nearest neighbor with caliper equal to 0.2 

standard deviation of the propensity score), based on pre-defined age subgroup (≥65 to 

<75; ≥75 to <80; ≥80 to <85; or ≥ 85), sex, race, DLBCL stage (I/II, III/IV, unknown), 

comorbidity index, and Medicaid dual coverage. In the matched population, we compared 

the receipt of chemoimmunotherapy, early transition to hospice, and inpatient death without 

recorded lymphoma therapy. We replaced any missing data with “unknown” category 

(only stage and comorbidities had missingness in approximately 5% patients) and did 

not exclude any patients due to missingness. Outcome models used conditional logistic 

regression and reported OR and 95% CI. Given the anticipated small sample sizes in the 

NH sub-populations defined respectively for the other outcomes (e.g., overall survival and 

receipt of intensive regimens for patients receiving treatment in the outpatient setting), the 

performance of regression would most likely be superior to that of matching,36,37 therefore, 

we only conducted multivariable regression for all the other outcomes.

To better characterize the experience of older adults with DLBCL in NHs, we used 

multivariable logistic regression models to evaluate all categorical outcomes according 

to degree of functional and cognitive impairments at the time of diagnosis. Among 

patients who received lymphoma-directed therapy in the outpatient setting, we compared 

OS according to the degree of impairment using multivariable Cox regression models, 
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including the type of chemotherapy regimen as an additional covariate. We also compared 

the outcomes of interest between patients with short- and long-stay using similar methods.

All analyses were conducted using R v.3.5.1 (https://www.R-project.org/). p-values were 

two-tailed with a type I error rate α = 0.05.

RESULTS

Among 10,226 Medicare beneficiaries with DLBCL, we identified 649 patients receiving 

NH care during the study period. Their median age was 82 years, 59% were women, 90% 

were White, and 49% had stage III/IV disease (Table 1). Among these beneficiaries, 143 

(22%) were long-stay residents (median age: 84 years, 64% females, 83% White) (Table 

S5).

Nursing home versus community-dwelling patients

Compared with community-dwelling adults with DLBCL, NH patients were less likely 

to receive chemoimmunotherapy (45% vs. 74%; adjusted OR, 0.34; 95%CI, 0.29–0.41); 

when treated, they were less likely to receive multi-agent, anthracycline-based regimens 

(47% vs. 71%; adjusted OR, 0.51; 95%CI, 0.37–0.72). NH patients were more likely to 

transition to hospice within 60 days of lymphoma diagnosis (adjusted OR, 2.69; 95%CI, 

2.18–3.32) or die in the hospital without recorded treatment (adjusted OR, 2.97; 95% 

CI, 2.36–3.73). Among chemoimmunotherapy recipients, NH patients had higher rates 

of 30-day mortality (adjusted OR, 2.00; 95%CI, 1.43–2.78) and hospitalization (adjusted 

OR, 1.51; 95%CI, 1.18–1.93) than community-dwelling individuals (Figure 1, Figure S2). 

Among those receiving chemoimmunotherapy in the outpatient setting, NH patients had a 

shorter median OS than community-dwelling individuals (24.1 vs. 54.7 months, adjusted 

HR: 1.36, 95% CI: 1.11–1.65) (Figure 2). Results of these comparisons in the matched 

cohort (total N = 1290) were very similar to those from the main analyses shown in Figure 1 

(Table S6).

DLBCL therapy and outcomes among patients in nursing homes

Twenty percent of NH patients with DLBCL had moderate disability, while 61% had 

severe disability. Mild and moderate to severe cognitive impairment was present in 

18% and 26% patients respectively (Table S5). Compared with patients with intact 

function, those with severe disability were less likely to receive chemoimmunotherapy 

(adjusted OR: 0.57, 95% CI: 0.38–0.87). The distributions of disability for each ADL 

item among chemoimmunotherapy recipients and non-recipients are shown in Figure S3. 

Those with severe disability (vs. no disability) were also more likely to transition to 

hospice shortly after lymphoma diagnosis (adjusted OR: 2.00, 95% CI: 1.15–3.47). Among 

chemoimmunotherapy recipients, patients with severe disability (vs. no disability) had a 

higher rate of 30-day hospitalization (adjusted OR: 2.02, 95% CI: 1.10–3.68). There were 

no statistically significant associations between disability and other categorical outcomes 

(including receipt of anthracycline-based, multi-agent regimens, inpatient death without 

recorded treatment, and 30-day mortality) (Table 2).
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Compared with those with intact cognition, patients with any cognitive impairment were 

less likely to receive chemoimmunotherapy (adjusted OR for mild cognitive impairment 

vs. intact cognition: 0.64, 95% CI: 0.44–0.95; adjusted OR for moderate to severe 

impairment: 0.31, 95% CI: 0.19–0.50), and more likely to transition to hospice within 

60 days of lymphoma diagnosis (adjusted OR for mild impairment: 1.65, 95% CI: 1.06–

2.56; adjusted OR for moderate to severe impairment: 1.80, 95% CI: 1.09–2.97). Patients 

with moderate to severe cognitive impairment (vs. intact cognition) were more likely to 

die in the hospital without recorded chemoimmunotherapy (adjusted OR: 3.29, 95% CI: 

1.95–5.56). Those with mild cognitive impairment (vs. intact cognition) had a higher 

rate of 30-day hospitalization after therapy (adjusted OR: 2.41, 95% CI: 1.28–4.52). 

There was no statistically significant association between cognitive impairment and other 

categorical outcomes (including receipt of anthracycline-based, multi-agent regimen, and 

30-day mortality) (Table 2). The associations between receipt of chemoimmunotherapy and 

functional or cognitive impairment were largely unchanged using different time windows 

to define pre-treatment MDS assessment (e.g.,−60 to +30 days, or − 90 to +30 days of 

lymphoma diagnosis; Table S7).

In multivariable Cox models, the association between levels of functional or cognitive 

impairment and OS was not statistically significant among patients who received lymphoma-

directed therapy (Table 3).

Long-stay nursing home residents

Patients with short- and long-stay had similar rates of functional and cognitive impairments, 

and probabilities of receiving treatment (Table S5). Median OS was lower among long-term 

residents (19.7 vs. 29.2 months). There was no statistically significant difference in any 

outcomes of interest between short- and long-stay residents (Table S8).

DISCUSSION

In this population-based study, we used the newly available linkage of SEER-Medicare-

MDS databases to describe prevalence of functional and cognitive impairments and 

treatment patterns among older adults with DLBCL who received care in NHs. We found 

that less than half of the NH patients with DLBCL received chemoimmunotherapy for 

this potentially curable cancer, indicating that available treatments may either be unfeasible 

or not preferred in this population. Our study also revealed significant associations of 

MDS-based functional and cognitive impairments with receipt of chemoimmunotherapy, but 

not with the use of multi-agent, anthracycline-based regimens.

Compared with community-dwelling patients, NH adults were significantly less likely to 

receive chemoimmunotherapy: 45% received chemoimmunotherapy (74% in community-

dwelling Medicare patients), and 47% of chemotherapy recipients were prescribed standard 

multi-agent, anthracycline-based regimens. The low treatment rate could partially be 

explained by the high prevalence of functional and cognitive impairments (e.g., >60% with 

5–7 ADL disabilities). Patients in NHs were more likely to transition to hospice shortly 

after lymphoma diagnosis or die in the hospital before any recorded chemoimmunotherapy, 

which could be a result of pre-existing impairments, early goals of care discussions, or 
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rapid clinical deterioration. Patients’ preferences, albeit not observed in this retrospective, 

claims-based study, may also contribute to low treatment use, as individuals who lost 

their independence may influence willingness to undergo intensive curative chemotherapy. 

Qualitative studies are needed to better explore patient and provider decision-making 

among NH patients with DLBCL, with particular focus on physician attitudes and beliefs 

about treatment counseling and patient experiences and perspectives on pursuing lymphoma-

directed therapy.

Older patients with DLBCL in NH had significantly worse short- and long-term outcomes. 

Even with treatment, OS was substantially shorter compared with community-dwelling 

patients, likely due to a combination of lower treatment tolerance and other poor prognostic 

factors. The low treatment rate, the prevalent risk factors for treatment intolerance (e.g., 

functional and cognitive impairment),18,19 and the worse outcomes despite treatment in NH 

patients with DLBCL, suggest that there may be a role for novel, better tolerated treatment 

strategies for this population, particularly those with high levels of impairment.

Within the NH population, we found a strong association between functional or cognitive 

impairment and receipt of chemoimmunotherapy for DLBCL. Although functional and 

cognitive impairments are known independent predictors for complications related to 

intensive therapies,18,19,38 the use of multi-agent, anthracycline-based regimens was similar 

regardless of the level of impairment among chemoimmunotherapy recipients (Table 

2). Although there might be other unobserved factors affecting regimen selection (e.g., 

logistic concerns, impairment or organ dysfunction leading to high concern of treatment 

intolerance), this observation suggests that requiring NH care itself may be a consideration 

for the use of attenuated regimens (as opposed to intensive regimens). This hypothesis 

is partially supported by findings from hematologists surveyed in the Netherlands, in 

which over 50% preferred attenuated regimens in older patients with DLBCL if they lived 

in NH, even without knowing patients’ comorbidities, functional, and cognitive status.39 

These results raise concern for possible under- or over-treatment of patients with DLBCL 

receiving NH care. Both phenomena would be highly undesirable from the perspective of 

optimal treatment selection, as the importance of multi-dimensional geriatric assessment for 

treatment planning in DLBCL has been well-established.19,40,41 Taken together, integrating 

functional and cognitive assessments (e.g., MDS) into treatment planning might improve 

regimen selection and treatment outcomes for the NH population.

We also found that length of NH stays prior to DLBCL diagnosis/treatment (short- vs. 

long-term) was not associated with any short-term outcomes, which might indicate similar 

risk of therapy-related complications between these two sub-populations. This observation 

appears to be contradictory to the concept that short-stay patients may have a better chance 

of receiving and tolerating chemoimmunotherapy, including intensive regimens.42 It again 

emphasizes the importance of relying on direct geriatric assessment instead of the type of 

NH stay during treatment planning.

Our study has several limitations. Firstly, in this retrospective analysis, we were unable to 

account for unobserved confounders of treatment selection and outcomes, for example, 

molecular characteristics of lymphoma. We were also unable to adjust for baseline 
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impairment in the comparisons between NH and community-dwelling patients, which 

is not available for community-dwelling patients in Medicare data. Secondly, doses 

of chemoimmunotherapy agents were not discernible from Medicare claims, yet dose 

attenuations are common in older patients.43,44 Thirdly, sample sizes were relatively 

small for some analyses, which may have limited statistical significance testing for some 

differences that might be clinically meaningful (e.g., early mortality based on functional 

or cognitive impairments). Fourthly, median time between MDS-based functional/cognitive 

assessments and initiation of therapy was 40–41 days, so the ascertained functional or 

cognitive assessments might not represent the exact pre-treatment status when a rapid 

deterioration due to DLBCL occurred. However, our primary results were not sensitive 

to specific timeframes for pre-treatment MDS assessment (Table S7). Fifthly, we did not 

distinguish potential causes of death, as this type of data from the claims database (without 

the knowledge of specific clinical scenarios) is subject to easy misclassification. However, 

future research will be important to determine if, for example, patients with short survival 

are more likely to die from non-lymphoma causes. Sixthly, despite our comprehensive 

list of chemoimmunotherapy drug codes, some misclassification of types of regimens is 

still possible. Lastly, considerations on treatment decision-making from physicians and 

patients were not observed. Qualitative research is needed to better understand this complex 

decision-making process from the perspectives of both patients and providers.

In this first population-based study characterizing older NH patients with DLBCL, we report 

high prevalence of functional and cognitive impairments, low use of chemoimmunotherapy 

(including multi-agent, anthracycline-based regimens), and poor short- and long-term 

outcomes despite the use of lymphoma-directed therapy. Routinely collected NH assessment 

data revealed strong associations between receipt of chemoimmunotherapy and functional or 

cognitive impairment among older NH patients with DLBCL. Further studies are needed to 

uncover the reasoning behind observed treatment decisions in this population to ultimately 

optimize outcomes for patients while respecting their individual goals of care. Development 

of alternative, better tolerated therapies for DLBCL will be critical for improving outcomes 

in this very high-risk patient population.
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Key points

• Older nursing home residents with diffuse large B cell lymphoma have 

a markedly lower rate of treatment and worse survival compared with 

community-dwelling beneficiaries.

• There is a strong association between receipt of lymphoma treatment and 

functional or cognitive impairments among residents with diffuse large B cell 

lymphoma.

• Receipt of intensive regimens is low, irrespective of levels of impairment.
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Why does this paper matter?

The low use of traditional chemoimmunotherapy among older patients with diffuse large 

B cell lymphoma requiring nursing home care suggests a need for further studies to better 

understand factors beyond the high baseline impairment (such as patient preferences) 

affecting lymphoma treatment decisions in this population. The low treatment rate, 

the prevalent risk factors for intolerance to traditional chemoimmunotherapy, and poor 

outcomes despite the use of chemoimmunotherapy also reveals a potential role for novel, 

better tolerated, alternative treatment strategies in this population, especially for patients 

with high level of impairment.
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FIGURE 1. 
Forest plot of adjusted odds ratios for comparisons between patients in nursing homes 

and community-dwelling individuals. Standard regimens refer to multi-agent, anthracycline-

based regimens. All the models were additionally adjusted for age, sex, race, lymphoma 

stage at diagnosis, Medicaid dual coverage, and comorbidities.
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FIGURE 2. 
Overall survival between nursing home (N = 170) and community dwelling patients (N = 

5222) who received chemoimmunotherapy in the outpatient setting. p value was estimated 

based on a multivariable Cox regression model. The model was additionally adjusted for 

age, sex, race, lymphoma stage at diagnosis, Medicaid dual coverage, comorbidities, and 

type of chemoimmunotherapy regimen.
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TABLE 1

Baseline characteristics and receipt of chemoimmunotherapy in Medicare beneficiaries with diffuse large B 

cell lymphoma.

Communitydwelling patients§
(N = 9577)

Patients in nursing home§
(N = 649)

Age at diagnosis, year, median (IQR) 77 (71, 83) 82 (76, 87)

Sex, female, n (%) 4473 (47) 380 (59)

Race, White, n (%) 8149 (85) 582 (90)

Marital status, married, n (%) 5278 (55) 217 (33)

Medicaid dual eligibility, n (%) 960 (10) 104 (16)

History of congestive heart failure, n (%) 903 (9) 187 (29)

History of renal disease, n (%) 1122 (12) 170 (26)

Stage of DLBCL, stage III/IV, n (%) 5088 (53) 319 (49)

Receipt of chemoimmunotherapy, n (%) 7093 (74) 294 (45)

Receipt of intensive regimens, n (%)a 3700 (71) 79 (47)

Abbreviation: IQR, interquartile range.

§
Statistically significant difference in every variable (except race) between the community-dwelling and nursing home groups using Chi-square test 

for categorical variables and Wilcoxon rank sum test for continuous variables (p value <0.01).

a
Among patients who received any chemoimmunotherapy in the outpatient setting.
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