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ABSTRACT
This study (ReCORD-FL) sought to construct a historical control cohort to augment single-arm trials in relapsed/refractory follicular lym-
phoma (r/r FL). A retrospective study in 10 centers across North America and Europe was conducted. Adults with grade 1–3A FL were 
required to be r/r after ≥2 therapy lines including an anti-CD20 and an alkylator. After first becoming r/r, patients were required to initiate 
≥1 additional therapy line, which defined the study index date. Endpoints were observed from start of each therapy line (including index 
line) until death, last follow-up, or December 31, 2020. Endpoints were complete response (CR) rate, overall response rate (ORR), time 
to next treatment or death (TNT-D), event-free survival (EFS), and overall survival (OS). One hundred eighty-seven patients were iden-
tified. Most patients’ (80.2%) index therapy occurred in third line (3L) (range, 3L–6L). Median follow-up from FL diagnosis was 9 years 
(range, 1–21 years). CR and ORR to the index therapy were 39.0% and 70.6%, respectively. Median (95% confidence interval) EFS from 
index was 14.6 (11.0-18.0) months; median OS from index was 10.6 years. Outcomes worsened across successive treatment lines 
and for patients who were double refractory (r/r to both an anti-CD20 monoclonal antibody and an alkylator) or POD24 (progressed ≤24 
months after front-line anti-CD20) at index. Findings demonstrate the unmet need of FL patients with multiply relapsed, double refrac-
tory, or POD24 disease. Based on robustness of the historical data collected and comparability with a previous study (SCHOLAR-5), 
ReCORD-FL presents a valuable source of control data for comparative studies in r/r FL.

INTRODUCTION

Standard front-line therapy options for symptomatic follicu-
lar lymphoma (FL) includes an anti-CD20 monoclonal antibody 
(mAb) in combination with chemotherapy (eg, cyclophospha-
mide, doxorubicin, vincristine, and prednisone [CHOP] or ben-
damustine).1 Despite good effectiveness of standard front-line 
immunochemotherapy treatment,2-4 many patients will relapse 
repeatedly with progressively increasing resistance to therapy.5,6 
It is also estimated that approximately 20% of patients with FL 
experience progression of disease within 24 months following 
the start of front-line immunochemotherapy (POD24)7-9; these 
patients have been shown to have a substantially poorer prog-
nosis compared with those patients who do not experience early 
progression.10 Patients with early or multiply relapsed/refrac-
tory FL (r/r FL) therefore represent an area of high unmet need 
where newer treatments with novel mechanisms of action are 
needed to offer potentially curative options to this population.

Novel treatments for multiply r/r FL, particularly chimeric 
antigen receptor T-cell (CAR-T) therapies, are typically evalu-
ated in single-arm trials with no comparative data on patients 
receiving usual care. Recent examples of such trials are DELTA, 
ZUMA-5, and ELARA.11-15 In the DELTA trial, effectiveness 
of idelalisib monotherapy was compared with patients’ most 
recent regimen before study entry in a heavily pretreated popu-
lation (median of 4 previous therapy lines) with r/r FL. Median 
(95% confidence interval [CI]) progression-free survival (PFS) 
with idelalisib was 11.0 (8.0-14.0) months versus 5.1 (4.4-6.0) 
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months for patients’ most recent regimen.11 ZUMA-5 exam-
ined the clinical effectiveness of axicabtagene ciloleucel (axi-cel) 
CAR-T therapy in patients with grade 1–3A r/r FL that relapsed 
or was refractory after ≥2 prior lines of therapy (including 
an anti-CD20 mAb and an alkylating agent) and who had an 
Eastern Cooperative Oncology Group (ECOG) performance 
status of 0–1 and no evidence of prior histological transforma-
tion.12 On the basis of results from the ZUMA-5 trial showing 
high overall response rates (ORRs) and durable remissions,14 
axi-cel received United States Food and Drug Administration 
approval for the treatment of r/r FL in March 2021. ELARA 
is a similarly designed ongoing single-arm trial examining the 
effectiveness of the CAR-T therapy tisagenlecleucel (tisa-cel) 
in patients with r/r FL meeting similar inclusion criteria as the 
ZUMA-5 trial.13 Results from ELARA indicate high and durable 
efficacy of tisa-cel in r/r FL, where 69% of patients achieved 
complete remission and 76% maintained response for at least 
9 months.13

Despite promising results from these recent trials, find-
ings from these and other single-arm studies require compar-
ison against data from patients receiving usual care, which 
will help inform treatment decisions by patients and provid-
ers among available novel therapies. The study reported here 
(ReCORD-FL) therefore sought to construct a historical control 
cohort to augment current and future single-arm trials in r/r FL 
among patients receiving usual care who meet similar inclusion 
criteria to these recent trials. The analytic aims were to doc-
ument patient characteristics, treatment patterns, and clinical 
outcomes in an r/r FL population treated with usual therapies 
in routine practice.

MATERIALS AND METHODS

This was a retrospective cohort study via medical record 
review in 10 oncology centers across North America (United 
States, Canada) and Europe (United Kingdom, France, 
Germany, Spain). Adult patients were required to meet at least 
one of the following criteria defining multiply r/r FL: (1) r/r after 
≥2 lines of systemic therapy (including both anti-CD20 mAb 
and an alkylator [see footnote a in Table 1 for list of alkylating 
agents]), (2) relapse during or within 6 months after completion 
of anti-CD20 mAb maintenance therapy following at least two 
prior lines of therapy including both anti-CD20 mAb and an 
alkylator, or (3) relapse at any time after autologous hemato-
poietic stem cell transplantation (HSCT); patients were allowed 
to have met more than one of these criteria defining multiply r/r 
status. Patients were also required to have ≥1 line of systemic 
therapy after first meeting the r/r FL criteria; the date of first 
systemic therapy after meeting the r/r FL criteria defined the 
study index date. At index, patients were required to have grade 
1-3A FL, ECOG performance status of 0 or 1, and no evidence 
of prior histological transformation. Relapse/refractoriness for 
each treatment line was defined as a clinician-documented best 
response of stable or progressive disease (ie, failure to respond) 
during the treatment line, or documented disease progression 
following a best response of complete or partial response at any 
point during the treatment line or within 6 months after dis-
continuation/completion of the treatment line. If clinician-docu-
mented progression or the progression date was unknown, start 
of the next treatment line, if it occurred within 6 months after 
discontinuation/completion of the current treatment line, was 
considered as relapse/refractoriness.

Clinical outcomes were measured from the start of each 
observed therapy line (including the index treatment line) until 
the earliest of death, last available follow-up, or data cutoff 
(December 31, 2020). The index date was required to occur 
between January 1, 2000, and December 31, 2018; the index 
date window was selected to adequately capture the typically 
extended follow-up available for patients with FL, with a 

selection end date (December 31, 2018) that facilitates a min-
imum follow-up opportunity of 2 years (before data cutoff on 
December 31, 2020) for patients with index dates in 2018. 
Patients’ initial FL diagnosis was required to occur before index 
date but not earlier than January 1, 1998.

Endpoints examined were complete response (CR) rate, 
ORR, time to next treatment or death (TNT-D), event-free sur-
vival (EFS), and overall survival (OS). For each patient and each 
line of therapy, CR and ORR were based on the physician’s 
assessment and interpretation of information in the patient’s 
medical record regarding best clinical response, where ORR 
was derived as the proportion of patients with a best response 
of complete or partial response. To maintain consistency with 
ZUMA-5,12 ELARA,13 and other single-arm trials, nonrespond-
ers were defined as patients with progressive disease, stable dis-
ease, or unknown response status; thus, patients with unknown 
(ie, missing) response status were included in the denominator 
of the CR and ORR rates reported here and were not excluded 
from the analysis. As this was a retrospective study, no prede-
termined criteria (eg, Lugano) for response assessments were 
imposed upon the clinicians in determining best response to 
each therapy line. TNT-D was defined as time (in months) from 
start of a treatment line until the earliest of start of the next 
treatment line or death if no new treatment line was initiated; 
patients who did not have a next treatment line and were still 
alive at last follow-up were censored at last available follow-up 
date. EFS was defined as time (in months) from start of a treat-
ment line until the earliest of clinician-documented progression 
during and up to 2 weeks after completion or discontinuation 
of the treatment line, start of a new treatment line in the absence 
of disease progression (start of maintenance therapy was not 
considered to be the start of a new treatment line), or death 
due to any cause; patients who did not have an event as defined 
above were censored at last available follow-up date. In the 
context of a retrospective chart review, EFS is similar to PFS as 
measured in a clinical trial, but with the additional consider-
ation of starting a new anticancer treatment as an event in the 
absence of clinician-documented progression. Overall survival 
was defined as time (in months) from start of a treatment line 
until death due to any cause; patients who did not have a death 
event recorded were censored at last available follow-up date. 
Finally, although histological transformation before the index 
date was an exclusion criterion for study entry, the proportion 
of patients of patients who experienced transformation after the 
index date was examined. In subgroup analyses, all endpoints 
were examined by double refractoriness (failure to respond or 
relapsed to both an anti-CD20 mAb and an alkylator) at index 
and POD24 status at index. POD24 was defined by patients 
who, by the time of the index date, had received a first exposure 
to anti-CD20 mAb treatment and did not respond (stable/pro-
gressive disease as best response) or progressed in less than 24 
months after starting the anti-CD20 mAb. Progression within 
less than 24 months after anti-CD20 mAb initiation was based 
on the date of documented clinical progression or date of start-
ing a new therapy line, whichever occurred first.

Analyses were descriptive, with time-to-event outcomes ana-
lyzed via the Kaplan-Meier method. In addition to the primary 
analyses, to assess the validity of ReCORD-FL as a source for 
historical controls, EFS and OS were additionally analyzed and 
compared with results from DELTA for a subset of double-re-
fractory patients in ReCORD-FL who did not receive idelalisib. 
Because patients in ReCORD-FL could have multiple relapses 
or refractoriness, it was possible to have more than one qualify-
ing “index” treatment line. To appropriately compare EFS and 
OS in ReCORD-FL with the DELTA population, ReCORD-FL 
patients identified for this comparison had a qualifying index 
treatment line that was randomly selected, as described below, 
to approximate the index treatment line distribution of DELTA 
trial enrollees. In ReCORD-FL, 95 patients were double 
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refractory and did not receive idelalisib at any point. Among 
these patients, 36 had a qualifying index treatment line occur-
ring in one greater than the fifth line (5L) (ie, sixth line [6L]+). 
The remaining 59 patients had a qualifying index line occurring 
in the third line (3L), fourth line (4L), or 5L. To adjust the dis-
tribution of qualifying index line number in ReCORD-FL to 
match the line number distribution in DELTA (ie, to achieve a 
median qualifying index line of 5L in ReCORD-FL), we ran-
domly selected 37 patients (1 more than the number with a 
qualifying index line in >5L) from the group of 59 who had 
an index line of ≤5L and, for each of these patients, randomly 
selected their qualifying index line if they had multiple qualify-
ing lines in the ≤5L setting. Likewise, for the 36 patients with 
an index line >5L, the index line was randomly selected for 
each patient for those with multiple qualifying lines. Random 
selection and survival estimations were performed over 100 
replications, and mean data from those replications were 
used to produce the survival distributions reported here. Each 

replicate estimation of EFS (using the Kaplan-Meier method) 
was weighted using inverse probability of treatment weighting 
based on the probability of the index line selection during the 
random selection procedure.

In addition to the formal validation exercise described earlier, 
findings from ReCORD-FL were also compared with a recent 
study, SCHOLAR-5,16 that was undertaken with the similar aim 
of constructing an international external control cohort provid-
ing comparative evidence in r/r FL. A summary of this compar-
ison is presented later in the discussion. The single-arm DELTA 
trial and the SCHOLAR-5 real-world study were selected for 
ReCORD-FL comparison and validity assessment because there 
have been no randomized trials to date in the r/r FL setting 
directly comparing usual care with a novel treatment.

This study was subjected to review and approval by coun-
try- and site-specific institutional review boards (IRBs), where 
applicable. Further information on the local IRBs reviewing this 
study is available upon request.

Table 1.

Baseline Patient Characteristics by Double Refractoriness and POD24 Status

 
All Patients 
(N = 187)

Double Refractory Before the  
Index Treatment Line

POD24 to Frontline  
Anti-CD20 mAb Treatment

No (n = 82) Yes (n = 105) No (n = 82) Yes (n = 105)

Age category at index, n (%)           
 ≤60 y 103 55.1 46 56.10 57 54.29 35 47.95 68 59.65
 >60 y 84 44.9 36 43.90 48 45.71 38 52.05 46 40.35
Age, median (range) 58 (25–86) 57.5 (25–82) 59 (30–86) 62 (25–82) 58 (30–86)
Time from FL diagnosis to index date, months      
 Mean (SD) 57.1 (39.9) 71.3 (38.5) 46.0 (37.5) 81.5 (40.1) 41.5 (31.0)
 Median (range) 46.0 (2.8–241.7) 62.8 (19.3–241.7) 32.8 (2.8–168.5) 80.2 (28.0–241.7) 32.0 (2.8–138.0)
Gender, n (%)           
 Male 106 56.7 48 58.54 58 55.24 47 64.38 59 51.75
 Female 81 43.3 34 41.46 47 44.76 26 35.62 55 48.25
FLIPI score at index, n (%)           
 Low 25 13.4 13 15.85 12 11.43 10 13.70 15 13.16
 Intermediate 28 15.0 8 9.76 20 19.05 9 12.33 19 16.67
 High 71 38.0 30 36.59 41 39.05 31 42.47 40 35.09
 Unknown 63 33.7 31 37.80 32 30.48 23 31.51 40 35.09
ECOG PS at index, n (%)           
 0 87 46.52 44 53.66 43 40.95 37 50.68 50 43.86
 1 100 53.48 38 46.34 62 59.05 36 49.32 64 56.14
Line of index treatment, n (%)           
 3L 150 80.2 67 81.71 83 79.05 59 80.82 91 79.82
 4L 31 16.6 13 15.85 18 17.14 13 17.81 18 15.79
 5L 4 2.1 2 2.44 2 1.90 – – 4 3.51
 6L 2 1.1 – – 2 1.90 1 1.37 1 0.88
Index treatment regimen, n (%)a           
 Idelalisib 10 5.4 6 7.32 4 3.81 4 5.48 6 5.26
 Anti-CD20 mAb + alkylator 97 51.9 34 41.46 63 60.00 37 50.68 60 52.63
 Anti-CD20 mAb monotherapy 15 8.0 13 15.85 2 1.90 8 10.96 7 6.14
 Anti-CD20 mAb + nonalkylator 23 12.3 13 15.85 10 9.52 12 16.44 11 9.65
 Alkylator not in combo w/anti-CD20 mAb 21 11.2 8 9.76 13 12.38 7 9.59 14 12.28
 Neither anti-CD20 mAb nor alkylator 21 11.2 8 9.76 13 12.38 5 6.85 16 14.04
Had prior auto-HSCT, n (%)           
 No 146 78.1 55 67.07 91 86.67 51 69.86 95 83.33
 Yes 41 21.9 27 32.93 14 13.33 22 30.14 19 16.67
Years from index date until last available follow-up, median (range) 9.3 (1.0–21.3) 11.5 (3.8–21.3) 7.6 (1.0–19.7) 11.3 (3.8–21.3) 7.8 (1.0–20.7)
Total number of treatment lines received after initial FL diagnosis, median (range) 5 (3–11) 5 (3–11) 4 (3–11) 5 (3–11) 5 (3–11)

aAlkylating agents were defined as bendamustine, carmustine, cyclophosphamide, ifosfamide, busulfan, chlorambucil, melphalan, nitrosoureas, cisplatin, trofosfamide, as well as any alkylator-containing 
regimen—BR (bendamustine and rituximab), R-CHOP (rituximab, cyclophosphamide, doxorubicin [doxorubicin hydrochloride {hydroxydaunorubicin hydrochloride}], vincristine, and prednisone), R-DHAP 
(rituximab, dexamethasone, cytarabine, and cisplatin), DHAP (dexamethasone, cytarabine, and cisplatin), R-CVP (rituximab, cyclophosphamide, vincristine, prednisone), R-EPOCH (rituximab, etoposide, 
prednisone, vincristine [Oncovin], cyclophosphamide, and doxorubicin hydrochloride [hydroxydaunorubicin hydrochloride]), EPOCH (etoposide, prednisone, vincristine [Oncovin], cyclophosphamide, and 
doxorubicin hydrochloride [hydroxydaunorubicin hydrochloride]), and RICE (rituximab, ifosfamide, carboplatin, and etoposide).
– = no patients in this category; 3L = third line; 4L = fourth line; 5L = fifth line; 6L = six line; auto-HSCT = autologous hematopoietic stem cell transplantation; ECOG = Eastern Cooperative Oncology 
Group; FL = follicular lymphoma; mAb = monoclonal antibody; POD4 = progression of disease within 24 months following the start of front-line immunochemotherapy.
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RESULTS

A total of 187 patients were identified for inclusion (Table 1). 
Most patients’ (80.2%) index therapy occurred in 3L (range, 
3L–6L). Anti-CD20 mAb plus chemotherapy (including alkylat-
ing or non-alkylating agents) was the most common index 
regimen (64.2% of patients); 8% received anti-CD20 mAb 
monotherapy, 11.2% received alkylator-based chemotherapy 
alone (ie, an alkylator-containing regimen without anti-CD20 
mAb), and 16.6% received other therapies (ie, other regimens 
containing neither anti-CD20 mAb nor alkylator). Median 
follow-up from FL diagnosis was 9 years (range, 1–21 years), 
over which a median of 5 (range, 3–11) lines of therapy were 
observed per patient.

CR rate and ORR to the index treatment were 39.0% and 
70.6%, respectively (Table  2). Median (95% CI) TNT-D and 
EFS from index were 14.4 (11.8-18.6) and 14.6 (11.0-18.0) 
months, respectively. Median OS from index was 128 months 
(10.6 years). Compared with patients who were not double 
refractory (n = 82), those with double-refractory disease at 
index (n = 105) had numerically lower CR rate (34.3% ver-
sus 45.1%) and ORR (67.6% versus 74.4%) and substantially 
shorter median (95% CI) TNT-D (11.8 [9.0-15.2] versus 20.9 
[14.4-26.2] months), EFS (10.7 [7.7-14.5] versus 20.1 [14.4-
25.4] months), and OS (78.1 [45.8-146.7] months versus not 
reached). Outcomes were similarly less favorable for patients 
who had POD24 at index, as these patients had a lower CR rate 
(36.8% versus 42.5%) and ORR (65.8% versus 78.1%) and 
shorter median (95% CI) TNT-D (11.9 [9.8-15.2] versus 20.9 
[14.4-26.8] months), EFS (11.8 [8.5-14.6] versus 19.5 [12.0-
26.2] months), and OS (101.9 [59.5-not reached] versus 128.0 

[76.0-not reached] months) as compared with patients who did 
not have POD24 at index.

All response and survival outcomes steadily worsened across 
successive treatment lines (Table  3, Figures  1–3). Overall 
response rate, for example, decreased from 69.5% in 3L  
(n = 187) to 45.8% in 5L (n = 96) and 41.2% in ≥eighth line 
(8L) (n = 51), whereas median (95% CI) EFS decreased from 
11.8 (10.1-16.6) months in 3L to 9.4 (6.8-13.1) months in 5L 
and 4.4 (1.7-5.9) months in ≥8L; median (95% CI) OS had a 
similar trend: 133.7 (78.1-232.4), 46.3 (31.7-76.5), and 11.4 
(5.9-21.2) months in 3L, 5L, and ≥8L, respectively.

Finally, 32 of the 187 patients (17.1%) included in 
ReCORD-FL experienced histological transformation fol-
lowing initiation of the index treatment line. Transformation 
was more common in patients who were double refractory at 
index (22.9%) versus not double refractory (9.8%); postindex 
transformation was also higher in patients who were POD24 
at index (19.3%) versus not (13.7%). Among the 32 patients 
with postindex transformation, diffuse large B-cell lymphoma 
(DLBCL) was the most common type of transformation  
(n = 25, 78.1%). Among these 32 patients, median time to trans-
formation from the index date was 16.4 months. The type of 
and time to transformation among those with transformation 
did not vary substantially by double refractory or POD24 status.

DISCUSSION

Despite the observation that FL is characterized by inevitable 
and recurrent relapses, there is a major gap in understanding 
outcomes in the relapsed and refractory setting. Because of both 

Table 2.

Clinical Outcomes by Double Refractoriness and POD24 Status

 
All Patients 
(N = 187)

Double Refractory Before  
the Index Treatment Line

POD24 to Frontline  
Anti-CD20 mAb Treatment

No (n = 82) Yes (n = 105) No (n = 73) Yes (n = 114)

Best clinical response, n (%)           

 CR 73 39.0 37 45.1 36 34.3 31 42.5 42 36.8
 PR 59 31.6 24 29.3 35 33.3 26 35.6 33 29.0
  ORR [CR + PR], n (%) 132 70.6 61 74.4 71 67.6 57 78.1 75 65.8
 PD 23 12.3 5 6.1 18 17.1 5 6.9 18 15.8
 SD 17 9.1 8 9.8 9 8.6 5 6.9 12 10.5
 Unknown 15 8.0 8 9.8 7 6.7 6 8.2 9 7.9
TNT-D           
 n, % censored 37 19.8 16 19.5 21 20.0 18 24.7 19 16.7
 Median, mo (95% CI) 14.6 (11.8–18.6) 20.9 (14.4–26.2) 11.8 (9.0–15.2) 20.9 (14.4–26.8) 11.9 (9.8–15.2)
EFS           
 n, % censored 36 19.3 16 19.5 20 19.0 18 24.7 18 15.8
 Median, mo (95% CI) 14.4 (11.0–18.0) 20.1 (14.4–25.4) 10.7 (7.7–14.5) 19.5 (12.0–26.2) 11.8 (8.5–14.6)
 18-mo EFS rate, % 44.2 54.9 35.8 54.7 37.4
OS           
 n, % censored 114 61.0 58 70.7 56 53.3 50 68.5 64 56.1
 Median, mo (95% CI) 128.0 (78.1–NR) NR (128.0–NR) 78.1 (45.8–146.7) 128.0 (70.6–NR) 101.9 (59.5–NR)
 2-y OS rate, % 92.4 90.0 75.9 88.8 77.9
Histological transformation after start of index therapy, n (%)      
 Yes 32 17.1 8 9.8 24 22.9 32 17.1 8 9.8
 No 151 80.8 72 87.8 79 75.2 151 80.8 72 87.8
 Unknown 4 2.1 2 2.4 2 1.9 4 2.1 2 2.4
Type of histological transformation, among patients with transformation, n (%) (n = 32) (n = 8) (n = 24) (n = 32) (n = 8)
 DLBCL 25 78.13 6 75.00 19 79.17 8 80.00 17 77.27
 BCLU 1 3.13 1 12.50 – – 1 10.00 – –
 Other 2 6.25 – – 2 8.33 – – 2 9.09
 Unknown 4 12.50 1 12.50 3 12.50 1 10.00 3 13.64
Median (range) time to transformation, months, among patients with transformation 16.4 (0–103.4) 27.3 (1.2–72.5) 12.4 (0–103.4) 14.2 (0–103.4) 16.7 (1.2–84.9)

BCLU = Unclassifiable B-cell lymphoma; CI = confidence intervals; CR = complete response; DLBCL = Diffuse large B-cell lymphoma; EFS = event-free survival; FL = follicular lymphoma; NR = not 
reached; ORR = overall response rate; OS = overall survival; PD = progression of disease; POD4 = progression of disease within 24 months following the start of front-line immunochemotherapy; PR = 
partial response; SD = stable disease; TNT-D = time to next treatment or death.
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ethical and practical considerations, interventional studies are 
most often designed as single-arm trials, and there is a growing 
need for data on r/r FL patients who have received usual care 
in order to best implement new therapies. Such data help to 
further contextualize findings from interventional studies and 
to provide a potentially valuable data source for constructing 
external, historical control cohorts for single-arm trials. With 
this in mind, ReCORD-FL is a multicenter, multicountry, nat-
ural history study that provides benchmarking data against 
which therapeutic interventions may be compared.

Our findings reflect the long-term course of FL, as the 
patients examined here had a median total follow-up duration 
of 9.3 years from initial diagnosis and treatment pathways 
involving multiple lines of therapy (median [range]: 5 [3–11] 
treatment lines). Findings further demonstrate the poorer out-
comes of patients with double-refractory disease or POD24, as 
these patients had lower rates of clinical response and EFS that 
were approximately half the duration of those who were not 
double refractory or did not have POD24. Our findings also 
showed steadily worsening outcomes with successive lines of 
therapy (median OS, for example, decreased in duration from 
approximately 11 years at start of 3L treatment to less than 
1 year at 8L+), further documenting the diminishing progno-
sis of patients with multiply r/r FL, even in the modern era of 
anti-CD20 agents.

To assess the validity of ReCORD-FL as a comparable source 
of historical controls, EFS and OS were additionally com-
pared with results from DELTA for double-refractory patients 
in ReCORD-FL who did not receive idelalisib. After random 
treatment line selection in ReCORD-FL and obtaining mean 
data over 100 replications, the median index treatment line 
for patients in ReCORD-FL was 5L (range, 3L–10L), which 
is comparable to the DELTA trial (median index line of 5L; 
range, 3L–13L) (Figure 4A). In DELTA, median (95% CI) PFS 
was 11.0 (8.0-14.0) months versus 6.8 (4.4-11.8) months for 
EFS in ReCORD-FL after random treatment line selection. OS 
in ReCORD-FL after randomized selection of index treatment 
line tracked substantially lower than OS in the DELTA trial 
(Figure 4B). These findings, indicating less favorable outcomes 
in ReCORD-FL for usual care recipients as compared with ide-
lalisib recipients in DELTA, provide some evidence indicating 
the validity of ReCORD-FL as an external control cohort for 
r/r FL trials.

Besides ReCORD-FL, the most recent study undertaken with 
similar aims is the SCHOLAR-5 study, which is an interna-
tional, external control cohort generated to provide compar-
ative evidence in r/r FL patients meeting the inclusion criteria 
of the ZUMA-5 trial.16 Key eligibility criteria are consistent 
between SCHOLAR-5 and ReCORD-FL (ie, ≥2 prior lines of 
therapy, grades 1-3A FL, ECOG of 0 or 1, and no histologi-
cal transformation allowed before start of follow-up [ie, before 
the index treatment line]). Similar to the validation exercises 
described earlier involving comparison of ReCORD-FL to 
DELTA, SCHOLAR-5 employed randomization of index treat-
ment line selection as well as weighting techniques to achieve 
comparability with ZUMA-5. After weighting, the mean num-
ber of therapy lines before the index line in SCHOLAR-5 
was 3.5, indicating that, on average, patients in the weighted 
SCHOLAR-5 comparison with ZUMA-5 had an index line of 4L 
or 5L. When examining 4L and 5L outcomes in ReCORD-FL, 
generally comparable results to SCHOLAR-5 were observed 
for most endpoints (Table  4) except for 4L OS, which was 
longer in ReCORD-FL (95.8 months) than in SCHOLAR-5 
(59.8 months). This discrepancy in OS may be the result of 
a somewhat younger population captured in ReCORD-FL 
(median age at index of 58 years, as compared with 62 years in 
SCHOLAR-5) and a substantially longer historical follow-up 
for ReCORD-FL patients (median 9.3 years as compared with 
2.2 years in SCHOLAR-5).Ta
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Figure 1. Kaplan-Meier curves for time to next treatment or death from start of treatment, by line of therapy after initial follicular lymphoma 
diagnosis among patients selected for having ≥3 lines of therapy.
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Figure 2. Kaplan-Meier curves for event-free survival from start of treatment, by line of therapy after initial follicular lymphoma diagnosis among 
patients selected for having ≥3 lines of therapy.



7

  (2022) 6:7 www.hemaspherejournal.com

ReCORD-FL was subject to several limitations inherent in 
retrospective medical record review studies, and these limita-
tions should be considered when drawing conclusions from or 
interpreting the study findings. First, as the purpose of this study 
was to create an external control cohort for comparison with 
single-arm interventional trials in r/r FL, the study was designed 
with stricter trial-like inclusion criteria to ensure that the patients 
captured in ReCORD-FL were clinically similar to patients in 
relevant trials. Although this aspect of the study design achieves 
comparability with the trials, it diminishes generalizability to all 
real-world r/r FL patients, many of whom may not receive treat-
ment in the types of academic centers from which ReCORD-FL 
patients were identified. Additionally, all patients were required 
to have histologically confirmed FL, whereas some practices 
outside the academic settings of ReCORD-FL may not rou-
tinely perform histological assessment, thereby further reduc-
ing generalizability. Second, in retrospective studies of cancer 
patients receiving usual care, clinical assessments of disease 
progression are not performed on a predetermined schedule or 
according to a predefined set of progression criteria as would 
typically be required in a prospective interventional trial. As 
such, assessments for progression in usual care studies tend to be 
less frequent and more subjective than those performed within 
the stricter protocols of clinical trials. Moreover, in retrospec-
tive studies, the methods and information upon which clinical 
assessments were made within the same patient across different 
lines of therapy may also be heterogeneous, reducing intrapa-
tient comparability of treatment response at each line of therapy. 
One implication of this limitation is that progression events may 
be detected and recorded later than they would have been oth-
erwise under a more frequent schedule, as typical in a clinical 
trial, which may introduce some overestimation of PFS or EFS. 
There is also evidence in the literature that clinical assessments 

of treatment response in routine practice, which typically do not 
adhere to a predefined set of progression criteria (eg, the Lugano 
criteria), may overestimate treatment benefit.17 In ReCORD-FL, 
while radiographic imaging was frequently documented in 
determining treatment response (79.1% of all index treatment 
responses), standard assessment criteria such as Lugano were 
rarely documented (only 7% of all index treatment responses). 
Although it is reassuring for clinical assessment accuracy that 
radiographic imaging was most prominent, data were not col-
lected on the specific type of imaging (eg, computed tomography 
and magnetic resonance imaging) utilized. With no randomized 
trials available comparing usual care to novel therapies in r/r 
FL, and considering that retrospective application of formal 
response criteria such as Lugano is difficult in this setting, fur-
ther studies are needed to confirm or more accurately benchmark 
outcomes for patients with r/r FL receiving usual care. Despite 
these limitations, as shown in the validation exercise summa-
rized earlier, endpoint data collected in ReCORD-FL appear to 
be reasonably consistent with that for the r/r FL populations in 
the DELTA and SCHOLAR-5 studies. Third, the clinical end-
points in ReCORD-FL were examined separately for all lines of 
therapy observed from initial FL diagnosis. However, findings 
on outcomes for first-line (1L) and second-line (2L) treatment 
should be interpreted with caution, as the ReCORD-FL study 
design required all patients to have at least 3 lines of therapy. 
Because most FL patients (>80%) will not require 3 or more 
lines of treatment within 10 years after initial diagnosis,18 selec-
tion of multiply relapsed patients with at least 3 lines of therapy 
implies that ReCORD-FL (like ELARA) includes patients with 
more aggressive disease and a worse-than-average baseline prog-
nosis (as indicated by the proportion of patients who experience 
POD24 at index: 56% in ReCORD-FL and 61% in ELARA) 
as compared with the general FL population. Therefore, 1L and 
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Figure 3. Kaplan-Meier curves for overall survival from start of treatment, by line of therapy after initial follicular lymphoma diagnosis among 
patients selected for having ≥3 lines of therapy.
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Table 4.

ReCORD-FL Versus SCHOLAR-5

Endpoint

SCHOLAR-5 ReCORD-FL

4L Treatment (n = 85) 4L Treatment (n = 147) 5L Treatment (n = 96)

CR 29.9% 32.0% 21.9%
ORR 49.9% 61.2% 45.8%
TNT-D, median (95% CI), months 14.4 (6.2-25.8) 13.2 (11.3-19.0) 10.1 (7.3-13.1)
PFS/EFS, median (95% CI), months 12.7 (6.2-14.7) 12.0 (10.7-16.0) 9.4 (6.8-13.1)
OS, median (95% CI), months 59.8 (21.9-NR) 95.8 (51.9-134.9) 46.3 (31.7-76.5)

4L = fourth line; 5L = fifth line; CR = complete response; EFS = event-free survival; NR = not reached; ORR = overall response rate; OS = overall survival; PFS = progression-free survival; TNT-D = time 
to next treatment or death.
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2L endpoints in ReCORD-FL should not be directly compared 
with 1L and 2L endpoints from a general, unselected FL popula-
tion, where 1L and 2L outcomes are likely to be markedly better. 
Fourth, as with all retrospective studies, loss to follow-up limited 
the precision of endpoint estimations for patients’ final line of 
therapy. In ReCORD-FL, the data cutoff date was December 31, 
2020. For patients with a final line of therapy occurring closer 
to the data cutoff date, it is not possible to definitively determine 
whether a lack of a progression or death event for EFS and OS 
analyses was due to follow-up loss or to true censoring result-
ing from a durable therapy response. Nonetheless, EFS and OS 
survival curves by line of therapy still followed expected pat-
terns, with survival times steadily decreasing as treatment line 
increased. Finally, although constructing historical control data 
such as ReCORD-FL for comparison with prospective interven-
tional trials is a valuable and often necessary research tool (par-
ticularly in areas such as r/r FL where most trials are singe-arm), 
such comparisons should never replace randomized, controlled 
phase III clinical studies. Opportunities to increase the number of 
such trials in r/r FL should be explored in future research efforts.

CONCLUSIONS

Follicular lymphoma is characterized by a prolonged dis-
ease course that nevertheless requires repeated therapies, with 
no clear guidance on optimal sequencing or type of interven-
tion. Data collected in ReCORD-FL reflect this pattern, as the 
patients examined had, at the median, a follow-up duration 
exceeding 9 years from initial diagnosis spanning multiple lines 
of therapy. Findings from ReCORD-FL further demonstrate the 
poor outcomes and limited survival in patients with FL with 
multiply r/r disease, double-refractory disease, or POD24, which 
reaffirms the need for particular consideration of these subpop-
ulations in the development of novel treatments. Findings from 
ReCORD-FL also reaffirm an increasing impact of disease pro-
gression (as evidenced by waning clinical response, EFS, and 
OS) as patients become multiply relapsed, with all outcomes 
examined having steadily worsened across successive treatment 
lines. Despite the study limitations noted earlier, based on com-
parability of results with another similar study (SCHOLAR-5), 
validation of results with the DELTA trial, the robustness of 
the data collected, and a lack of randomized trials in r/r FL, 
ReCORD-FL provides valuable historical control data from a 
multinational population for new r/r FL therapies in develop-
ment. Future studies should consider including an even broader 
geographic scope and larger sample size to more fully capture 
the variability between institutions and countries in how FL 
treatment is approached.
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