
METHODS (CONTD)
Patient Selection
• This analysis identified and evaluated adult patients (≥18 years) diagnosed with

FL between 1/1/2008 and 12/31/2019.
• Overall study period was 1/1/2007 and 12/31/2020.
Table 1. Patient Attrition

Patients with ≥1 FL diagnosis any time in the study period
n=494,561

Patients with ≥1 inpatient record with a FL diagnosis or ≥2 outpatient records with a FL 
diagnosis code that are ≥60 days but within 1 year apart

n=122,486

Patients with least one FL treatment of interest after or on earliest FL diagnosis
n=32,430

Patients with at least any 3 lines of FL treatments (not limited)
n=8,019

Patients with at least 3L of FL treatments of interest on or after earliest FL diagnosis 
within the identification period (the index date is the start of 3L)

n=2,086

Patients aged 18 years or older at the 3L treatment
n=1,854

Patients with at least 1 year of baseline prior to the index date
n=1,825

Patients with at least 60 days of follow-up after index date 
(unless death date comes before)

n=1,785

Patients treated in the integrated delivery networks (IDN)
n=1,656

Exclude patients diagnosed with DLBCL on or anytime before 3L treatment initiation date
n=965

Exclude patients enrolled in clinical trials on or before 3L treatment initiation date
n=943

Exclude patients diagnosed with other types of cancer any time before first FL diagnosis
n=687

Final cohort
n=687

Subgroup: Patients with index year after and 
including 2014

n=417

Subgroup: Patients with progression of 
disease within 24 months after 1L treatment 

(early progressors, POD24)
n=499
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• Patient subgroups included:
– Patients with index year after and including 2014

– Selected based on idelalisib, first PI3K inhibitor, approval in 2014.
– Patients with progression of disease within 24 months after 1L treatment

(POD24)

Measures and Statistical Analyses
• The primary endpoints were time to progression (DLBCL transformation, new

LOT initiation, or supportive care), OS and PFS, while time to next treatment
(TTNT) and treatment patterns (time to treatment discontinuation [TTD]) were
the key secondary endpoints. Treatment patterns, clinical outcomes, and
baseline patient demographics and clinical characteristics were summarized
for the overall study population, subgroups, and by treatment regimen using
descriptive statistics. Kaplan-Meier methods were implemented to analyze
time-to-event variables (TTNT, TTD, OS, PFS, etc.).

• All agents initiated within 90 days after the index diagnosis constituted the
1L treatment. A subsequent line of therapy (LOT) was defined as treatment
initiated after ≥180 days following the runout date of all agents, or addition or
substitution of a new agent in the prior LOT after 90 days.

• Disease progression was defined as transformation to DLBCL, initiation
of another LOT, or receipt of supportive care (i.e., erythrocyte/platelet
transfusions; thrombopoietic-, erythropoietic-, and granulocyte colony-
stimulating agents (G-CSFs) (ie, filgrastim, pegfilgrastim, sargramostim, Tbo-
filgrastim); hydroxyurea) other than pain or antifungal medications
> 30 days following the end of the LOT.

• Statistical analyses were conducted using SAS software version 9.4 (SAS
Institute Inc., Cary, NC, USA).

RESULTS
Baseline Demographics and Clinical Characteristics
• The final cohort of patients (used one of the 3L treatments of interest and met

inclusion/exclusion criteria) consisted of 687 patients (Table 2).
• The mean age was 62.9 years (range 18 – 86) with 46.9% of the cohort being

female, 87.3% Caucasians, and 92.1% non-Hispanics (Table 2).
• The median Charlson Comorbidity Index8,9 (CCI) was 3 (range 1 – 18), with

chronic pulmonary disease (24.2%) being the most commonly observed
comorbidity (other than malignancy) (Table 2).

Clinical Outcomes
• 3L in the overall cohort (Table 3)

– The median time to progression was 16.6 (95% CI 14.4, 18.1) months.
– The median PFS was 12.5 (95% CI 11.3, 14.4) months. The 1-, 2- and 5-year

PFS were 51.1%, 29.8%, and 16.1%, respectively
– The median OS was not reached while the 1-, 2-and 5-year OS were 83.1%,

74.8% and 61.4%, respectively.
• 3L rituximab treatment (Table 3)

– The median time to progression was 19.1 (95% CI 16.7, 21.7) months.
– The median PFS was 15.7 (95% CI 14.2, 17.5) months. The 1-, 2- and 5-year

PFS were 58.7%, 34.3%, and 18.8%, respectively.
– The median OS was not reached while the 5-year OS was 67%.

Table 2. Baseline demographics and clinical characteristics among FL patients 
treated with 3L treatment 

Category Overall Early progressors 
(POD24)

Index year after and 
including 2014

Total 687 (100%) 499 (72.6%) 471 (68.6%)

Age (mean [SD]) 62.9 (13.5) 62.0 (13.9) 62.9 (14.3)

Gender

Female 322 (46.9%) 242 (48.5%) 230 (48.8%)

Male 365 (53.1%) 257 (51.5%) 241 (51.2%)

Race

African American 50 (7.3%) 39 (7.8%) 41 (8.7%)

Asian 5 (0.7%) 3 (0.6%) 3 (0.6%)

Caucasian 600 (87.3%) 429 (86.0%) 402 (85.4%)

Other/Unknown 32 (4.7%) 28 (5.6%) 25 (5.3%)

Ethnicity

Hispanic 29 (4.2%) 20 (0.0401) 22 (0.0467)

Not Hispanic 633 (92.1%) 457 (0.9158) 438 (0.9299)

Unknown 25 (3.7%) 22 (0.0441) 11 (0.0234)

BMI (kg/m2, mean [SD]) 28.7 (6.6) 28.3 (6.0) 28.8 (6.9)

Charlson Comorbidity Index 
(CCI, mean [SD]) 4.2 (2.9) 4.2 (2.9) 4.5 (3.2)

Quan Charlson Comorbidities

Myocardial infarction 41 (6.0%) 28 (5.6%) 26 (5.5%)

Congestive heart failure 91 (13.3%) 61 (12.2%) 67 (14.2%)

Peripheral vascular disease 102 (14.9%) 61 (12.2%) 76 (16.1%)

Cerebrovascular disease 35 (5.1%) 22 (4.4%) 26 (5.5%)

Dementia 8 (1.2%) 4 (0. 8%) 6 (1.3%)

Chronic pulmonary disease 166 (24.2%) 108 (21.6%) 133 (28.2%)

Rheumatic disease 62 (9.0%) 46 (9.2%) 44 (9.3%)

Peptic ulcer disease 15 (2.2%) 12 (2.4%) 14 (3.0%)

Mild liver disease 91 (13.3%) 59 (11.8%) 67 (14.2%)

Diabetes without chronic 
complication 111 (16.2%) 81 (16.2%) 76 (16.1%)

Diabetes with chronic 
complication 33 (4.8%) 22 (4.4%) 25 (5.3%)

Hemiplegia or paraplegia 12 (1.8%) 8 (1.6%) 10 (2.1%)

Renal disease 98 (14.3%) 63 (12.6%) 79 (16.8%)

Any malignancy, including 
lymphoma and leukemia 658 (95.8%) 477 (95.6%) 443 (94.1%)

Moderate/severe liver disease 5 (0.7%) 5 (1.0%) 4 (0.9%)

Metastatic solid tumor 83 (12.1%) 63 (12.6%) 66 (14.0%)

AIDS/HIV 2 (0.3%) 2 (0.4%) 1 (0.2%)

Other comorbidities

Bone marrow infiltration 9 (1.3%) 5 (1.0%) 8 (1.7%)

Splenomegaly 72 (10.5%) 59 (11.8%) 51 (10.8%)

B Symptoms (weight loss, 
drenching sweats, fevers) 217 (31.6%) 164 (32.9%) 147 (31.2%)

HSCT

Any HCST 88 (12.8%) 70 (14.0%) 70 (14.9%)

Autologous HCST 37 (5.4%) 31 (6.2%) 21 (4.5%)

Allogenic HCST 55 (8.0%) 43 (8.6%) 53 (11.3%)

Elevated Lactate Dehydrogenase 
(LDH, u/L, mean[SD]) 276.9 (237) 289.6 (266.6) 280.3 (223.8)

Hemoglobin (g/dL, mean[SD]) 12.1 (2.2) 12.0 (2.2) 12.1 (2.3)

Serum beta 2-microglobulin 
(B2M, mg/L, mean[SD])3 3.5 (2.2) 3.6 (2.3) 3.7 (2.3)

Subgroup Analysis (Table 3)
• The outcomes of 3L among POD24 , non-POD24, as well as patients with index

date after and including year 2014 were similar to that of the overall cohort.
• There were no statistically significant differences in time to progression, OS,

PFS, and TTNT for the 3L treatment between POD24 and non-POD24 patients
using a Cox regression model with adjustment for baseline characteristics
(age, gender, region, and CCI).

• The median time to progression, PFS, and TTNT among POD24 vs. non-POD24
were 15.7 vs. 17.9, 11.6 vs. 15.2, and 18 vs. 17.9 months, respectively.

Table 3. Clinical outcomes with different 3L treatment regimens among FL 
patients

Overall POD24 (early 
progressors)

Index year 
after and 

including 2014

Rituximab 
(any mono or 

combo)
SCT

Number of patients 687 (100%) 499 (72.6%) 471 (68.6%) 506 (73.7%) 88 (12.8%)
Time to progression
Median (CI), month 16.6 (14.4, 18.1) 15.7 (12.6, 18.1) 16.3 (13.2, 18.5) 19.1 (16.7, 21.7) 3.7 (1.9, 6.5)
1-year rate 58.6% 56.4% 58.1% 65.3% 23.6%
2-year rate 38.1% 37.5% 37.7% 41.8% 15.8%
5-year rate 23.7% 23.8% 24.4% 25.9% 13.1%
OS
Median (CI), month NR (NR, NR) NR (NR, NR) NR (NR, NR) NR (NR, NR) 55.1 (22.5, NR)
1-year rate 83.1% 81.7% 84.8% 86.9% 68.5%
2-year rate 74.8% 74.1% 76.3% 80.0% 60.0%
5-year rate 61.4% 61.0% 64.0% 67.0% 47.1%
PFS
Median (CI), month 12.5 (11.3, 14.4) 11.6 (9.7, 13.2) 13.1 (11.4, 15.3) 15.7 (14.2, 17.5) 2.9 (1.1, 4.6)
1-year rate 51.1% 48.6% 52.0% 58.7% 13.4%
2-year rate 29.8% 29.5% 30.1% 34.3% 7.5%
5-year rate 16.1% 16.2% 16.3% 18.8% 2.8%
TTNT
Median (CI), month 18.0 (15.8, 19.9) 18.0 (14.5, 20.6) 17.9 (15.5, 21.3) 18.8 (17.0, 21.7) 15.6 (9.3, 40.5)
1-year rate 62.1% 60.4% 61.8% 65.9% 54.0%
2-year rate 40.0% 40.0% 39.6% 41.1% 48.4%
5-year rate 22.4% 22.4% 22.3% 23.5% 25.3%
TTD
Median (CI), month 3.3 (3.0, 3.7) 3.3 (3.0, 3.7) 3.2 (2.7, 3.7) 3.7 (3.1, 4.0) 1.3 (0.4, 2.4)
1-year rate 16.0% 16.0% 22.0% 18.5% 2.6%
2-year rate 5.6% 5.9% 6.7% 6.7% -
5-year rate - - - - -
3L: third-line, CI: confidence interval, NR: not reached, OS: overall survival, PFS: progression-free survival, POD24: progression of disease 
within 24 months, SCT: stem cell transplant, TTD: time to discontinuation, TTNT: time to next treatment

Treatment Patterns
• Rituximab-based regimens (73.7%) were the most common 3L treatments

(mono 38.4%, combo 35.2%) (Figure 1).
• Obinutuzumab was used as combination 3L therapy by 6 (0.87%) patients

(Figure 1).
• Bendamustine, PI3K and lenalidomide monotherapies were administered to

3.1%, 2.2% and 1.9% patients, respectively (Figure 1).
• R2 (rituximab and lenalidomide) were administered to 1.6% of patients as 3L therapy.
• Rituximab-based regimens were also the most frequently used 1L, 2L, and

4L treatment options (50.8% moved to 4L and 33.6% had rituximab-based
regimens, Figure 1).

• The median TTNT for 3L in the overall cohort was 18 (95% CI 15.8, 19.9)
months (Table 3), a ~6-month gap between PFS and TTNT.

• The median TTNT with rituximab treatment was 18.8 (95% CI 17, 21.7) months
(Table 3).

Figure 1. Treatment patterns from first- to fourth-line FL treatment for the 
overall cohort
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Regimens
0. No Treatment
1. Mono: Rituximab
2. Mono: Bendamustine
3. Mono: Other
4. Mono: Lenalidomide
5. Mono: Pi3K
6. Combo: Rituximab-based
7. Combo: Non-Rituximab-based
8. Combo: SCT

For only 3L and 4L, Non-Rituximab-based CHOP or CHOP-like, EPOCH or EPOCH-like, ICE or ICE-like were 
categorized into Other combo-therapy; and Lenalidomide and Pi3K monotherapy were categorized, separately. 1L 
and 2L included Lenalidomide and Pi3K monotherapy in Other Monotherapy. Among 687 cohort patients, 338 (49.2%) 
patients had no 4L, including those without regimens after 3L or those who had not enough follow-up time for the 
next line of therapy. Among 338 patients without 4L, 117 (35%) patients died and 221 (65%) patients were censored at 
the last activity date.
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BACKGROUND
• In the United States (US) and Western Europe, follicular lymphoma (FL) is the second most

frequently diagnosed lymphoma and comprises ~35% of all non-Hodgkin lymphomas (NHL) and
70% of indolent lymphomas.1,2

• Patients with FL who have progressed to third-line (3L) treatment have low rates of progression-
free survival (PFS) and overall survival (OS).3

• Current treatment options for relapsed or refractory FL (r/r FL) include rituximab, either alone or
in combination with chemotherapy; radioimmunotherapy, phosphatidylinositol 3-kinase (PI3K)
inhibitors, and stem cell transplantation for some patients.4 Recent CAR-T cell therapy trials
show promising outcomes for r/r FL patients on 3L or more treatment and have the potential to
change the treatment paradigm for these patients.5,6

• Morrison et. al. reported combination therapies were most frequently used (64.4%) 3L treatment
regime among FL patients, with rituximab being the most common single agent (31.2%) and
bendamustine + rituximab the most frequent combination regimen (31.1%).7 While subsequent
to 1L therapy, at 2 years, OS was 86.9% and PFS was 64.6%, survival outcomes were not
evaluated for 3L.

• The current study aims to fulfill important data gaps in understanding the current clinical
landscape and the unmet needs of treatment of r/r FL in a real-world US setting, the usage of
PI3K inhibitors in the real-world in r/r FL patients, the clinical outcomes of these patients with
progression of disease within 24 months after first-line (1L) treatment (POD24), and to understand
how emerging treatments may address the needs of this patient population.

OBJECTIVE
• To determine treatment regimens used in clinical practice and the associated clinical outcomes among 3L FL

patients in the US.

METHODS
Study Design and Data Source
• A non-interventional, retrospective analysis was performed using data from the US Optum electronic health

records (EHR) database, a large US EHR-based database combining de-identified data from more than 50 US
healthcare plans involving more than 700 hospitals and 7,000 clinics, comprising EHRs from more than
80 million patients.

• 49.2% of FL patients treated with 3L therapy did not receive 4L
treatment.

• Rituximab-based regimens were the most common 3L treatment
options for FL patients.

• Bendamustine, PI3K, and lenalidomide monotherapies were used by a
smaller proportion of patients.

• R2 was used by a small number of patients for 3L treatment, but it is
becoming an important option for FL treatment since its approval in 2019.

• The majority of outcomes observed could be considered poor as
median PFS across timepoints doesn’t exceed 12.5 months, newer
agents undergoing clinical trials could provide additional treatment
choices to physicians to balance treatment effectiveness with safety
and patients’ quality of life.

• In the current study, patients who were not treated in the IDN were
excluded. Thus, treatments or outcomes that occurred outside of the
IDN will not be available in the patients’ record.

• Only available confounders or covariates were included in the analysis.
• Disease progression was defined based on time to progression and

could have potentially misclassified patients.
• The retrospective nature of the study may limit the causal inferences,

and any findings of the study will be purely hypothesis-generating.
• Finally, the findings of the current study may not generalize to the

patient population other than the network included in the Optum EHR
database.


