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TO THE EDITOR:

Barriers to enrollment in clinical trials of patients with aggressive
B-cell NHL that progressed after CAR T-cell therapy
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Patients with relapsed/refractory (R/R) aggressive B-cell non-Hodgkin lymphoma (NHL) after anti-
CD19 chimeric antigen receptor T-cell therapy (CART19) have poor prognosis with a median overall
survival (OS) of ~6 months only.1,2 Thus, this population needs access to novel therapies through
clinical trials; however, in a single-center experience, Chow et al reported that only 12% of patients with
aggressive B-cell NHL were treated in clinical trials at the time of disease progression after CART19.1

Identifying the potential barriers to clinical trial enrollment is needed to further guide the design of future
inclusive clinical trials for this population. To address this, we evaluated the potential clinical trial
eligibility and its barriers in patients with aggressive B-cell NHL at the time of disease progression/
relapse after CART19.

We included adult patients who received CART19 for R/R aggressive B-cell NHL at 3 Mayo Clinic sites
(Rochester, Arizona, and Florida) and had disease progression/relapse after CART19. The potential
eligibility to the following key clinical trials for R/R aggressive B-cell NHL was retrospectively evaluated
at the time of disease progression/relapse post-CART19.

1. Landmark clinical trials that resulted in recent Food and Drug Administration approvals: (a) pola-
tuzumab + bendamustine + rituximab (Pola-BR),3 (b) tafasitamab + lenalidomide (Tafa-Len),4

(c) selinexor,5 and (d) loncastuximab.6

2. Anti-CD20 bispecific antibodies (bsAb) clinical trials: (a) glofitamab,7 (b) odronextamab,8

(c) epcoritamab,9 and (d) plamotamab.10

The potential eligibility for the above clinical trials was based on hemoglobin (Hb) level, absolute
neutrophils count (ANC), platelets count (Plt), renal11 and liver function tests, Eastern Cooperative
Oncology Group (ECOG) performance status, and central nervous system (CNS) disease involvement
at the time of disease progression/relapse post-CART19. The study was approved by the institutional
review board at Mayo Clinic and was conducted according to the Declaration of Helsinki.

A total of 75 patients with aggressive B-cell NHL had disease progression after axicabtagene ciloleucel
(N = 73, 97%) or tisagenlecleucel (N = 2, 3%) and were included in this study, and their characteristics
are summarized in supplemental Table 1. Only 13 patients (18%) with aggressive B-cell NHL were
treated in trials at the time of disease progression post-CART19. Among the 59 patients (78%) who
actually received salvage therapy for disease progression post-CART19, the median OS of patients
treated on (n = 13) or off (n = 46) trials was 11.9 months (95% confidence interval [CI], 9.4-not
ber 2022; prepublished online on Blood
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Table 1. Potential exclusion from landmark clinical trials

Clinical trials

Clinical trial exclusion criteria and the number of patients potentially excluded (N = 75)

Exclusion criteria

Total N (%)Hb, g/dL ANC, 10
9
/L Plt, 10

9
/L

Any hematologic

exclusion criteria Renal function Liver function ECOG CNS disease

Selinexor5 <10* <1.0* <75* 44 (59%) GFR < 30 mL/min T. Bili > 2 × ULN‡
ALT/AST > 3.0 × ULN‡

>2 Yes 46 (61%)

Excluded N (%) 36 (48%) 19 (25%) 30 (40%) 2 (3%) 5 (7%) 3 (5%) 8 (11%)

Pola-BR3 <9.0† <1.5† <75† 44 (59%) GFR < 40 mL/min T. Bili > 1.5 × ULN‡
ALT/AST > 2.5 × ULN‡

> 2 Yes 48 (64%)

Excluded N (%) 23 (31%) 32 (43%) 30 (40%) 3 (4%) 6 (8%) 3 (5%) 8 (11%)

Tafa-Len4 None <1.5† <90† 43 (57%) GFR < 60 mL/min T. Bili > 2.5 × ULN‡
ALT/AST > 3.0 × ULN‡

>2 Yes 49 (65%)

Excluded N (%) 0 32 (43%) 34 (45%) 13 (18%) 5 (7%) 3 (5%) 8 (11%)

Loncastuximab6 None <1.0 <75 36 (48%) GFR < 60 mL/min T. Bili > 1.5 × ULN‡
ALT/AST > 2.5 × ULN‡

>2 Yes 45 (60%)

Excluded N (%) 0 19 (25%) 30 (40%) 13 (18%) 6 (8%) 3 (5%) 8 (11%)

Excluded from all the
above trials N (%)§

0 19 (25%) 30 (40%) 36 (48%) 2 (3%) 5 (7%) 3 (5%) 8 (11%) 39 (52%)

Table depicting the exclusion criteria for each of the landmark clinical trials (Food and Drug Administration approved) and the number of patients who would be excluded based on each of
these criteria and the total excluded for each trial.
ALT, alanine transaminase; AST, aspartate transaminase; GFR, glomerular filtration rate32; T. Bili, total serum bilirubin; ULN, upper limit of normality.
*Growth factor use allowed, but red blood cell transfusion not allowed within 14 days.
†Unless because of bone marrow involvement.
‡T. Bili ULN, 1.2 mg/dL; ALT ULN, 55 U/L; AST ULN, 48 U/L.
§Last row shows number of patients who would be excluded from all the trials based on each and combined criteria.
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available) vs 5.1 months (95% CI, 3.3-10.7), respectively
(Figure 1A). Patients who did not receive salvage therapy at the
time of disease progression post-CART19 had a dismal survival,
and the median OS was only 0.8 months (95% CI, 0.6-not
available) (Figure 1B).
Table 2. Potential exclusion from anti-CD20 bispecific antibodies clinica

Clinical trials

Clinical trial exclusion criteria an

Exclus

Hb, g/dL ANC, 109/L Plt, 109/L

Any hematologic

exclusion criteria Ren

Glofitamab7 <10.0 <1.5 <75 47 (63%) GFR

Excluded N (%) 36 (48%) 32 (43%) 30 (40%)

Odronextamab8 <9.0* <1.0* <75* 40 (53%) GFR

Excluded N (%) 23 (31%) 19 (25%) 30 (40%)

Epcoritamab9 None <1.0† <75† 36 (48%) GFR

Excluded N (%) 0 19 (25%) 30 (40%)

Plamotamab10 None <1.0 <50 28 (37%) GFR

Excluded N (%) 0 19 (25%) 21 (28%)

Excluded from all the
above trials N (%)§

0 19 (25%) 21 (28%) 28 (37%)

Table depicting the exclusion criteria for each of the clinical trials (anti-CD20 bispecific antibodi
excluded for each trial.
Abbreviations are explained in Table 1.
*If because of BM or splenic involvement, exclusion criteria would be Hb < 7.0, ANC < 500, a
†Growth factors use allowed if because of BM involvement.
‡T. Bili ULN, 1.2 mg/dL; ALT ULN, 55 U/L; AST ULN, 48 U/L.
§Last row shows number of patients who would be excluded from all the trials based on each
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The exclusion criteria of the landmark trials are outlined in Table 1,
and based on these, 39 patients (52%) with aggressive B-cell NHL
did not meet the eligibility criteria for any of the 4 recent landmark
trials for R/R aggressive B-cell NHL at the time of progression
post-CART19.3-6 Hematologic exclusion criteria were the most
l trials

d number of patients potentially excluded (N = 75)

ion criteria

Total N (%)al function Liver function ECOG CNS disease

< 50 mL/min T. Bili > 1.5 × ULN‡
ALT/AST > 3.0 × ULN‡

>1 Yes 53 (71%)

8 (11%) 5 (7%) 14 (22%) 8 (11%)

< 50 mL/min T. Bili > 1.5 × ULN‡
ALT/AST > 2.5 × ULN‡

>1 Yes 48 (64%)

8 (11%) 6 (8%) 14 (22%) 8 (11%)

< 45 mL/min T. Bili > 1.5 × ULN‡
ALT/AST > 3.0 × ULN‡

>2 Yes 39 (52%)

5 (7%) 5 (7%) 3 (5%) 8 (11%)

< 40 mL/min T. Bili > 1.5 mg/dL
ALT/AST > 3.0 × ULN‡

>2 Yes 33 (44%)

3 (4%) 5 (7%) 3 (5%) 8 (11%)

3 (4%) 5 (7%) 3 (5%) 8 (11%) 33 (44%)

es) and number of patients who would be excluded based on each of these criteria and total

nd Plt < 25 000.

and combined criteria.
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common barrier to inclusion of these patients undergoing these
landmark trials, with 36 patients (48%) having at least 1 hemato-
logic exclusion criteria that precluded them from all the landmark
trials.

Next, we examined the eligibility to anti-CD20 bsAb trial because
these drugs are not associated with significant myelotoxicity or
renal/liver clearance/toxicity.7-10,12 The exclusion criteria for the
trials are outlined in Table 2, and based on these, 33 patients
(44%) with aggressive B-cell NHL still did not meet the eligibility for
any of the 4 recent anti-CD20 bsAb trials for R/R aggressive B-cell
NHL at the time of disease progression post-CART19.7-10 Again,
the hematologic exclusion criteria were the most common barrier to
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Figure 1. OS after disease progression to CART19. (A-D) OS after disease progress

(A) Patients treated on or off clinical trials; here, OS is defined for salvage therapy for dis

(C) Patients eligible vs ineligible for landmark trials. (D) Patients eligible vs ineligible for an
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inclusion of these patients on these anti-CD20 bsAb trials, with 28
(37%) having at least 1 hematologic exclusion criteria from all
these anti-CD20 bsAb trials. In both landmark and anti-CD20 bsAb
trials’ exclusion criteria, renal or liver dysfunction and CNS
involvement were less common reasons that led to exclusion from
trials (Tables 1 and 2).

These patients ineligible to undergo landmark or anti-CD20 bsAb
clinical trials had significantly poor prognosis with a median OS
of only 2.9 months (95% CI, 1.7-5.1) and 2.3 months (95% CI,
1.4-4.5), respectively, whereas among patients eligible for these trials,
the median OS was 10.1 months (95% CI, 7.3-not available) and
10.7 months (95% CI, 8.9-26.9), respectively (Figure 1C-D).
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ti-CD20 bispecific antibodies trials.
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Finally, we determined the potential trial ineligibility using hypo-
thetical ANC and Plt cutoffs, assuming no Hb exclusion criteria
(supplemental Table 2). For example, ANC < 0.75 × 109/L and
Plt < 30 × 109/L or ANC < 0.5 × 109/L and Plt < 20 × 109/L
would exclude 22 (29%) or 15 (20%) patients, respectively,
compared with 36 (48%) patients in the commonly used exclusion
criteria ANC < 1.0 × 109/L or Plt < 75 × 109/L.

In our study, we confirmed the low enrollment of patients with
aggressive B-cell NHL in clinical trials at the time of disease pro-
gression/relapse after CART19 and reported the possible barriers
to inclusion of these patients in clinical trials. We showed that
~50% of this population would not meet the eligibility criteria of
recent key trials for R/R aggressive B-cell NHL. We also demon-
strated that patients who were not eligible for clinical trials had a
very poor prognosis with a median OS of 2 to 3 months. Thus, the
patient population with the most critical need for novel therapies is
being deprived of the opportunity to have access to these thera-
pies through clinical trials.

Moreover, we showed that the current hematologic exclusion
criteria would be a major barrier to inclusion of these patients,
excluding between 37% and 48% of these patients from clinical
trials. Our study also showed high prevalence of incomplete
hematologic recovery, specifically at the time of disease
progression post-CART19, and it was rarely related to bone
marrow (BM) involvement (supplemental Table 1). This is critical
information for any future design of inclusive clinical trials for this
population. Our findings are in alignment with the current litera-
ture of delayed hematologic recovery post-CART, but the data
from previous reports were not specific to disease progression as
it is in our study.13-15

Next, we inquired whether the current trial hematologic exclusion
criteria were appropriate for the myelotoxicity risk of these study
drugs. For example, the myelotoxicity of anti-CD20 bsAb is lower
than that of cytotoxic drugs; however, the hematologic exclusion
criteria of their trials were very similar to trials including cytotoxic
drugs.3-10,16 Then, the anti-CD20 bsAb trials’ eligibility criteria only
led to a potential inclusion net gain of 8% compared with that of
landmark trials, and this gain was only due to the flexibility toward
the platelet count of the plamotamab trial, which tolerated lower Plt
(50 × 109/L compared with 75 × 109/L in most of other trials).10

Taking into consideration that the hematologic exclusion criteria
are frequently not supported with the myelotoxicity risk of the study
drug, as we discussed above, our data are very important for
designing future trials for patients with aggressive B-cell NHL at the
time of disease progression post-CART19, when incomplete
hematologic recovery is still prevalent as we showed in this study.
One caveat is that despite anti-CD20 bsAb not being primarily
myelotoxic, these novel agents have immune effects, infection risks,
and potential overlaps with still undetermined mechanisms of post-
CART cytopenia, therefore warranting caution in patients with
significant cytopenia.

In summary, ~50% of the patients with aggressive B-cell NHL
progressing after CART19 are excluded from clinical trials. The
current hematologic exclusion criteria represent a major barrier to
trial enrollment. Therefore, the clinical trials’ hematologic exclusion
criteria should be adapted to be more inclusive of this population
with very poor prognosis in such unmet need, especially when the
study drugs are not associated with significant myelotoxicity.
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