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Summary

Eligibility criteria for randomised control trials (RCT) in diffuse large B-cell lymphoma (DLBCL) may
be becoming increasingly strict. In this analysis, 42 first-line phase IIl RCTs enrolling DLBCL patients
since 1990 were identified from PubMed and clinicaltrials.gov. Changes in 31 individual eligibility
criteria were @ssessed using 3 pre-defined eras (1:1993-2005, 2:2006-2013, 3:2014-2020). The presence
of 15/31 criteria increased significantly over time, and the total number of criteria per study also
increased overtime (median Era 1: 14.5; IQR12.6-16.4, Era 2: 21; 18.8-23.3, Era 3: 23; 21-25; p<0.001).
When eachgtrial’s eligibility criteria were applied to 215 consecutive patients from an institutional
database treated between 2010-2020, a median of 57%(IQR 47-70) of patients were hypothetically
eligible for trial enrolment. The median percentage of patients eligible was 68%(56-91), 54%(37-81)
and 47%(38-82) for Era 1, 2 and 3 respectively (p=0.004). Phase III frontline DLBCL trial criteria have
become increasingly restrictive over the last 3 decades, resulting in a diminishing proportion of trial-
eligible patients, with less than 50% of our patients eligible for modern-era studies. This potentially

impacts generalisability of recent trial results and will likely limit recruitment to ongoing studies.
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INTRODUCTION

Randomised clinigal rials (RCTs) are the key method of advancing cancer outcomes, yet clinical trial
participation‘has consistently been estimated to be less than 10%[ 1, 2]. While safety is paramount, for
phase III elinicalstrial results to be relevant, trial populations must, to a degree, reflect patients treated
in routine care. Strict enrolment criteria are intended to reduce cohort heterogeneity and minimise
treatment toxd€itiesythus increasing effect size. However, excessive restrictions limit patient accrual
and applicability-ef results to broader clinical populations, curtail advancements in disease biology
and behaviour and reduce patient access to novel agents. Eligibility criteria for clinical trials are

reportedly becoming stricter over time[3], but data in haematological malignancies are lacking.

Over the last three decades, treatment-naive diffuse large B-cell lymphoma (DLBCL) has been
subject to evaluation in large numbers of randomised phase III trials in an attempt to improve the 70-
80% long-term survival rate associated with R-CHOP (rituximab with cyclophosphamide,
doxorubicin, vineristine and prednisolone) chemotherapy. Strategies such as autologous stem cell
transplant consolidation[4], maintenance therapy[5, 6], alternate chemotherapeutic regimens[7] and
addition of targeted agents[8—10] have predominantly failed to improve upon CHOP-based
chemotherapyas the standard of care in 30 years of phase III RCTs[11]. Reasons for failure to
translate benefit of novel agents in relapsed DLBCL studies to the frontline setting are unclear. While
molecular advances suggest DLBCL is a heterogeneous disease and studies still recruit ‘all-comer’
populations, data also support clear differences in DLBCL trial cohorts compared to routine care
populations. For example, shorter time-to-treatment is a robust adverse predictor of outcomes in
treatment-naive DLBCL and is uniformly longer in clinical trials compared to population
databases[12]. Increasingly strict eligibility criteria in the modern era may contribute to the repeatedly
negative studies by selecting for a relatively good prognosis group, however this has never been

analysed objectively.

Eligibility criteria_ such as prognostic group, stage and age group are justifiable, as they have
implications for treatment options, such as autologous stem cell transplantation, intensified
chemotherapy and radiotherapy. Criteria selecting for subtypes of DLBCL based on molecular
markers are also increasingly being used to explore whether certain subgroups may benefit from
targeted therapies. However other criteria, particularly those relating to comorbidities and patient

fitness, may result in only the fittest of patients being enrolled into trials. This means that the effects
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of new drugs on the true population likely to receive the treatment in clinical practice will not be

detected prior to regulatory approval[13].

Here, we investigate changes in eligibility criteria relating to organ function and baseline clinical
disease factors usedsin phase III clinical trials in DLBCL over the last three decades, and the
association withsehanges to eligibility on hypothetical enrolment for a real-world population of
DLBCL patients treated with combination rituximab-chemotherapy at a tertiary care centre. We
hypothesize thatseligibility criteria became more restrictive over time as demonstrated by: a) the total
number of eligibility criteria per trial and b) the probability of a given eligibility criteria being used in
a trial. We als0 hypothesize that percentage of a real-world population of DLBCL patients eligible for

hypothetical enrelment into clinical trials decreases with time.

METHODS

The endpoints for the first hypothesis were the total number of eligibility criteria per trial as well as
the probability of a given eligibility criteria being used in a trial. The endpoint for the second
hypothesis was the change in percentage of patients eligible for enrolment into a trial, from an R-

CHOP treated, institutional DLBCL population.

To address the first aim, we identified phase III RCTs enrolling treatment-naive adult DLBCL
patients receiving CHOP, or CHOP-like chemotherapy +/- rituximab over a 30 year period via a
systematic litefature search of the PubMed online database using the search terms (diffuse large B-cell
lymphoma) AND (clinical trial) AND (phase I1I), and ClinicalTrials.gov for all phase III RCTs for
DLBCL which commenced after 1990. Active and unpublished trials were included if full eligibility
criteria was published online. Studies commencing after 2016, which enrolled high-grade B cell
lymphoma NOS and high-grade B-cell lymphoma with MYC and BCL2 and/or BCL6
rearrangements, were also eligible if R-CHOP was a treatment arm. Studies which included other

subtypes of lymphoma, or published in a language other than English, were excluded.

For each phase III RCT, inclusion/exclusion criteria were extracted from the published reports, study
protocols, and from ClinicalTrials.gov, where available. To allow for comparison, only eligibility
criteria that were common to at least 5 individual studies were included for analysis. The presence of
these criteria, as well as the specific laboratory value thresholds and use of restrictive language (e.g.
on timeframes for prior malignancy or life expectancy) were collected from each protocol.
Biomarker-related eligibility that identified disease subsets according to specific molecular markers
(for example cell-of-origin), were not recorded as they do not relate to patient fitness, and were not

known prior to 2000. In addition to eligibility criteria, data were collected from published trials
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regarding baseline characteristics (age, performance status, disease stage) and compared to that of our

population.

For the purpose of comparison, included studies were divided into three equal groups: Era 1(1993-

2005), Era 2 (2006+2013) and Era 3 (2014-2020), according to year of recruitment commencement.

To address the second aim, a population of consecutive patients with histologically-confirmed
DLBCL fiemyeuminstitutional database treated with R-CHOP between January 2010 and March 2020
were assessedagainst the eligibility criteria from each phase III RCT to assess the percentage of

patients that wouldibe eligible for each trial.

All data froml our patient population were obtained from electronic medical records, and included age,
disease stage, ECOG performance status, International Prognostic Index, tumour size, comorbidities,

prior treatments and\organ function laboratory values.

In the calculation of proportion of eligible patients from our real-world population for trials, where
studies had a specific enriched target population based on age (young defined as <60 or elderly >60),
stage (limited versus advanced) or prognostic group (low versus high-risk International Prognostic
Score), only those patients from our population that met this delineating criterion were used as the
denominator With which to apply the eligibility criteria of the trial. The percentage of our population
that was eligible was then calculated by applying the individual inclusion and exclusion criteria to this
corresponding subgroup, including specific laboratory value thresholds for adequate organ function.
Descriptive statistics were used to summarise the characteristics of the evaluated studies and our
population. Changes in number of criteria used per study was assessed using negative binomial
regression analysis. Incidence rate ratios (IRRs) per 5 years of time were reported with respective
95% confidence intervals. Logistic regression analysis was used to determine the effect of time on
presence of each eligibility criterion. Odds ratios (OR) per 5 years of time were reported with
respective 95% confidence intervals. IRRs and ORs should be interpreted as a factor increase in the
expected count or odds of a given criteria used in a study. Differences in percentage of potentially
eligible patients between eras was compared using Friedman test. Two-sided p-values of <0.05 were
regarded as indicative of statistical significance. No explicit correction for multiple testing was
performediunless stated otherwise. Statistical analysis was performed using SPSS statistical software

version 25 (IBM cetp, 2017).

This study was approved by the local institutional review board (LNR/17/Austin/186).

RESULTS
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Characteristics of included studies

The literature search identified 46 studies that met our pre-specified inclusion criteria, from 1993 —
2020 (based on year of study commencement). Four studies were excluded due to unavailable
protocols. As of June 2020, 27/42 studies had been published, 3/42 were active trials which had
completed recruitment, and 12/42 studies were still recruiting participants. Characteristics of the 42
studies and theimtarget population are detailed in Table 1. Studies are listed in full in Supplementary

Table 1. There were 14 studies in each Era.

The number of studies per decade was 6 from 1990-2000, 18 from 2001-2010, and 18 from 2011-
2020. The total number (or expected number) of patients recruited per decade was 4477 from 1990-
2000, 9410 from:2001-2010, and 7818 from 2011-2020.

Eligibility criteria

Thirty-one eligibility criteria were present in at least 5/42 studies and thus included in this analysis.
The number of eligibility criteria listed per study varied from 7-27, with a median (IQR) of 19.5(15.5-
23.5). The median number of criteria per study was 14.5(12.6-16.4) in Era 1, 21(18.8-23.3) in Era 2,
and 23(21-25) in Era 3. The total number of eligibility criteria per study increased over time (Figure
1). The IRR per|5-year increase was 1.142 (95% CI, 1.077-1.211), p<0.001.

Table 2 displays,the 31 analysed eligibility criteria and the proportion of trials that included them in
each cohortgand Table 3 shows the change in presence of each criteria over time. There were
statistically significant increases over time in the presence of 15/31 (48%) of these criteria in trial
protocols. These increases were predominantly for organ function criteria (cardiovascular,
haematological, hepatic), and the largest absolute increases were seen in unstable arrhythmia (Era 1:
13%, Era 3: 86%), active infection (Era 1: 33%, Era 3: 86%) and unstable angina (Era 1: 20%, Era 3:
71%), with ORs of 2.44, 2.06 and 1.89 respectively for change over time.

Changes to the thresholds used to define certain criteria also occurred over time. In the trials that
specified a minimum life expectancy (n=25/46), only 3 months was required for all studies in Era 1,
while in Era 3 the majority of studies (60%) required at least 6 or 12 months for inclusion. Similarly,
for ECOG performance status, 43% of studies in Era 1 allowed patients beyond ECOG 2, compared to
only 7% in'Era 3! Of the trials that excluded patients with a previous cancer diagnosis, the majority
(71%) specified a minimum remission of 3-5 years, however ‘any prior malignancy’ was increasingly
used over time (13%, 17% and 36% of studies in Era 1, 2 and 3 respectively). In contrast, platelet
count requirements reduced over time; all protocols specified a platelet count of >100 x10°%L in Era 1,

while most protocols (83%) specified a lower platelet count threshold (50-80 x10°/L) in Era 3.
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Real-world DLBCL Population

In the second part of this analysis, 215 treatment-naive DLBCL patients identified from the
institutional database were individually assessed for eligibility for all 42 studies based on data
obtained from medical records. The estimated percentage of patients from the database that fulfilled
eligibility criteria for each trial are displayed in Table 4, with a median of 57% (range 37-91%, IQR
47-70%). Theamest restrictive was a 2007 industry-sponsored trial of RCHOP plus bevacizumab or
placebo, and'the least restrictive was a collaborative group trial of autologous stem cell transplant in
high-risk youngspatients, commencing in 1999. The most common reason for exclusion in our
population was haemoglobin <100g/L (16.3%) or <90g/L (8.4%), lack of radiologically measurable
disease (8.4%), ECOG performance status >2 (7.0%) and transformation from indolent lymphoma
(6.5%). There'wassa statistically significant difference in the proportion of hypothetically eligible
patients between the 3 Eras, p = 0.004. Median eligible proportions for Era 1, 2, and 3 were 68% (IQR
56-91), 54% (37-81) and 47% (38-82), respectively. There was a statistically significant difference
between Era 1 and 3,(p=0.002), and Era 1 and 2 (p=0.012), but not between Era 2 and 3 (p= 0.701).

Trial eligibility was further analysed based on the type of intervention; trials involving a novel
targeted agent (n=14) had the strictest requirements, with a median of only 48% patients (range 37-
61%) eligible from our hospital population. This subgroup of trials had a median of 22.5/31 criteria
present per study and were all in Era 2 and 3. Of note, 11/14 of the targeted-agent trials were industry
sponsored. In“eentrast, trials of intensified chemotherapy regimens had higher eligibility rates (median
67%) and lower number of eligibility criteria per protocol (median 15/31). The majority (80%) of
these trials were in Era 1. Industry-sponsored trials had a significantly lower proportion of eligible

patients than/mon-industry sponsored trials (median 54% vs 58%, p=0.046)

Five trials, all after 2003, were further restricted based on cell-of-origin (2 non-germinal centre B cell-
like, 2 double expressor, 1 activated B cell-like). A median of 48% (45-74%) of our population was

eligible for these trials based on non-biomarker eligibility criteria.

A Spearmans’ rank-order correlation was run to determine the relationship between number of criteria
and percentage of patients hypothetically eligible for each trial. There was a strong negative
correlation betweenmumber of eligibility criteria and percentage of eligible patients, which was

statistically significant (r,=0.641, p<0.001).

Taking in account each patient’s age, stage, prognostic group and the 31 criteria previously
mentioned, the number of patients eligible to be enrolled into at least one trial was 202/215 (94%) for
Era 1, 166/215 (77%) for Era 2, and 169/215 (78%) for Era 3 respectively. The median number of
trials each patient was eligible to enrol into was 5 (IQR 2-7), 5 (1-8) and 3 (1-7) per Era respectively.
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There was a statistically significant difference between Era 1 and 3 (p=0.004), but not between Era 1

and 2 (p=0.988) or Era 2 and 3 (p=0.056).

Trial versusfRoutine Care Populations

Baseline charaeteristics including median age, performance status, stage of our own DLBCL database
population were compared with those of the 30 trials already published to assess the impact of
restricted eligibilityson patient cohorts (Table 5). Overall, published trial cohorts were younger with a

better performance status and earlier stage disease than our institutional routine care population.

DISCUSSION

This comprehensive\analysis of trial eligibility in frontline DLBCL phase III randomised control
studies is the first to confirm and quantify the increasing restrictiveness of eligibility criteria, over a
30 year period, despite international calls to broaden cancer clinical trial eligibility criteria[ 14, 15].
We also demonstrate objective evidence of the impact on patients with a direct correlation between
this increased restrictive eligibility and a declining number of trial-eligible patients identified from a
real-world treatment-naive DLBCL population treated in the modern era. This is despite excluding
molecular-based eligibility (which reflect knowledge gains in DLBCL subtypes over the time period)
from the analysis and focusing on organ-based parameters and clinical disease characteristics. When
the eligibility“eriteria from these RCTs using CHOP-like treatment were applied to DLBCL patients
receiving R-€HOP in routine care, only 57% on average were hypothetically eligible for enrolment to
these RCTs, with a clear downward trend across the 3 pre-specified Eras in our analysis. Industry-
sponsored trials involving novel targeted agents had the highest rates of ineligibility, despite the

established safety profile from earlier phase studies.

The DLBCL trial population has evolved; our analysis demonstrates not only that trial populations are
fitter and younger than real-world cohorts, but that modern-day trial participants are likely to have
better performance status and fewer comorbidities compared to cohorts from trials conducted in prior
decades. The influence of this trend on outcomes of current era studies is likely to be significant. As
trials select for increasingly fitter populations, results from these restrictive studies, including overall
survival estimates,are less translatable to the clinical management of DLBCL overall. In addition,
enrolment/of only good-prognosis patients may exclude the patients most likely to benefit from new
treatments and fail'to identify an improvement over the control. Focus is shifting towards molecular-
based treatments in DLBCL and the addition of biomarker selection to already restrictive eligibility
criteria will likely result in even lower trial accrual and unrealistic outcomes. Even without
accounting for molecular subgroups in our analysis, our results suggest that the number of trials

available to an individual patient is declining with time. These challenges are reflected to a degree in
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the comparison of time-to-treatment and negative prognostic associations in real-world, trial, and
biomarker-driven DLBCL trial populations reported to date[12, 16]. However, newer trials continue

to fail to address these issues.

Selection criteria are an important component of clinical trial design, in particular due to concerns for
excessive treatment toxicity, particularly from newer agents combined with standard R-CHOP.
However, evidence/of disconnect between study criteria and expected toxicities has been previously
described ;1 7]mandswere apparent in our analysis. We demonstrated almost universal stringent
thresholds forirenal and hepatic function, even in studies where renal and hepatic toxicity are not a
concern, including'studies evaluating consolidative radiotherapy, differing rituximab schedules or
duration, and newsfituximab formulations. A pattern of increasing exclusion of corticosteroid use and
various cardiac ¢onditions was also observed. However, none of the studies preventing steroids
included drugs which contraindicate this, such as checkpoint inhibitors, and only 17% involved a drug
with known cardiovascular side effects (in addition to the anthracycline in R-CHOP). The stringent
definitions of radiologically measurable disease, another common reason for screen-failure in our
cohort, do not relate to safety, nor to the primary endpoint of phase III studies, and instead reflects
limitations in formalised response assessment methods. Stratification would be a more practical way
to address these! Other trends observed may be reflective of widely accepted eligibility criteria for
other conditions and therapeutic agents, such as immunotherapy in solid malignancies or vascular
endothelial growth factor (VEGF-) and Bruton tyrosine kinase (BTK) inhibitors; eligibility criteria are
known to bexeplicated from previous trials, often in the absence of sound clinical rationale. In
addition, exclusion criteria such as HIV positivity are increasingly outdated given that excellent

disease controel may be achieved in the modern era.

We propose that future phase III trials should only include criteria that are well justified, and are
relevant to the study objectives and the trial drug’s safety considerations. In particular, thresholds for
anaemia, renal or hepatic function, or age and performance status should be lowered if this does not
affect the safety of delivering treatment. Patients with well-controlled HIV or with transformed
disease have comparable prognosis to those without, and should not be routinely excluded. Steroid
use and certain cardiac conditions should only be included if they relate to the expected toxicities or

mechanism of action of the drug.

In the current era where DLBCL trials are defined by molecular subgroups, it is even more important
that all criteria are carefully justified and if possible, supported by evidence. Many criteria currently
in widespread use cannot be regarded as DLBCL-based enrichment strategies that would serve to

amplify the treatment effect. Broadening of entry criteria is essential so that each Phase III
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randomised trial is conducted in a truly representative cohort, and so that all trials continue to become

more accessible for patients around the world.

The main limitation of this analysis is that we applied eligibility criteria to a retrospective, single-
institution patient population, potentially reducing generalisability. However, our population included
all patients in_asl0-year period treated at a tertiary centre with a recognised global standard of care (R-
CHOP) and we deliberately included only trials that used CHOP-like treatment as the control arm.
The estimatedsprepeortions of eligible patients are likely to be an overestimate, as they do not account
for other trial-specific reasons for screen failure, such as disease trajectory or biomarker-based
selection critefia. We also acknowledge that we arbitrarily divide the analysis into 3 eras according to
number of trials;infeach, thus the duration of each period varies, and that novel therapies are a feature
of more recent trials. Furthermore, for the purposes of our analysis the haemoglobin level at diagnosis
was used to determine eligibility, however we acknowledge that some protocols may have permitted a
supported haemoglobin for entry. The majority of protocols (38/42) did not specify whether the blood
transfusions were permitted prior to enrolment. The other potential limitation to this longitudinal
analysis is that the diagnosis of DLBCL has been refined over time. However, we deliberately omitted
studies with mixed non-Hodgkin lymphoma populations, included only those trials using CHOP-
based chemotherapy and did not analyse any change in biomarker-driven criteria to minimise bias.
Despite these potential limitations, this is the most comprehensive review of eligibility criteria of
phase III DLBEL trial protocols using CHOP-like therapy to date, and the first to our knowledge to
quantify differénces over time, then benchmark against real-world data to assess the impact of a large

number of common eligibility criteria on recruitment of a standard clinical DLBCL population.

CONCLUSION

Both the number and stringency of eligibility criteria relating to patient fitness and clinical disease
characteristics for frontline phase III DLBCL trials has increased over time, resulting in fitter,
younger populations being enrolled to current trials and less than 50% of a real-world patient cohort
being eligible for medern-era studies. This is likely to impact on the ability to generalise results of
modern clinical trials, extrapolate biological knowledge from trial cohorts to routine populations and
complete timely recruitment to ongoing trials. Future investigators should carefully consider the

suitability and consequences of the eligibility criteria included in every protocol.
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Figure 1: Changes to total number of trial criteria over time

Table 1: Characteristics of included studies and target population

Table 2: Presence of eligibility criteria as proportion of studies in each era

ECOG = Eastern Cooperative Oncology Group, AST= aspartate aminotransferase, ALT = alanine
aminotransferase; LVEF = left ventricular ejection fraction, CNS = central nervous system, HBsAg = hepatitis
B surface antigen, NYHA = New York Heart Association, COPD = chronic obstructive pulmonary disease, INR

= international normalised ratio, APTT = activated partial thromboplastin time

Table 3: Univariable logistic regression for the change in presence of eligibility criteria over time
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* 95% confidence interval not crossing 1 is indicative of statistically significant difference at p=0.05 level
ECOG = Eastern Cooperative Oncology Group, AST= aspartate aminotransferase, ALT = alanine
aminotransferase, LVEF = left ventricular ejection fraction, CNS = central nervous system, HBsAg = hepatitis
B surface antigen, NYHA = New York Heart Association, COPD = chronic obstructive pulmonary disease, INR

= international normalised ratio, APTT = activated partial thromboplastin time

Table 4: Proportion of eligible patients per trial, based on hospital population of DLBCL patients
[PI=internationalsprognostic index, aalPI=age-adjusted IPI, a=autologous stem cell transplant, b=biosimilar,

c=intensified chemotherapy, m=maintenance, n=novel agent

Table 5: Comparison of baseline characteristics of hospital population and published phase III trial
cohorts
* in trials of all prognostic groups; **in trials of all stages & prognostic groups

ECOG = Eastern Cooperative Oncology Group

Supplementary Table 1: Randomised controlled trials in DLBCL from 1993-2020

(online only)

Figure 1. Changes to total number of trial criteria over time
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Table 1. Characteristics of included studies and target population

Characteristic

No of trials Proportion
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Type of intervention:

(n=42)

Novel agent 14
Intensified chemotherapy 10
Maintenance therapy 6
Autologous,stemycell transplant 3
Biosimilar 3
Radiotherap§ 2
Other 10
Sponsorsh?p mng
Industry = 18
Non-industryi 24
Pre-specified ng gr(;lp
All ages a 21
Elderly (>60years) 10
Young (<605ears) 11
Pre-specified Risk gr(;up
All 21
Highrisk | 13
Low risk 8
Pre-SpecifiedW
All w 25
Stage I1:IV- 12
Limited stageﬁ 5

Table 2. Presence of eligibility criteria as proportion of studies in each era

33%
24%
14%
7%
7%
5%
24%

43%
57%

50%
24%
26%

50%
31%
19%

60%
29%
12%

Proportions of studies

with each criteria

All studies Eral Era2 Era3
(n=42)

Overall fitness 1, Upper age limit 26 62% 67% 46% 71%
2 ECOG performance status 37 88% 73% 100% 93%

3 Life Expectancy 25 60% 27% 85% 71%

Cardiovascular 4 LVEF 22 52% 47% 31% 79%
function 5  NYHA Cardiac disease >II 31 76% 53% 77% 100%
6  Recent myocardial 23 55% 33% 62% 71%

infarction
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7  Unstable angina 22 52% 20% 69% 71%

8  Unstable arrhythmia 21 50% 13% 54% 86%
9  Uncontrolled hypertension 11 26% 13% 31% 36%
Haematological 10 Haemoglobin 16 38% 7% 51% 57%
function 11  Platelets 34 81% 60% 85% 100%
12° Neutrophils 33 79% 53% 85% 100%
Hepatic & Renal 13, Bilirubin 39 93% 80%  100%  100%
function 14 AST/ALT 35 83% 53% 100%  100%
151 Abnormal INR/APTT 7 17% 0% 15% 36%
16  Creatinine 37 88% 80% 92% 93%
Infections 17 HIV 41 98% 100%  100%  93%
18 Positive HBsAg 33 79% 67% 77% 93%
1S Positive Hep C RNA 32 76% 67% 69% 93%
20 Active infection 28 67% 33% 85% 86%
Previous 24w Prior chemo for lymphoma 38 91% 87% 92% 93%
treatment 22 Prior anti CD20 24 57% 67% 39% 64%
23 Ongoing steroid use 8 19% 0% 23% 36%
Other 24 Previous malignancy 31 74% 64% 85% 86%
comorbidities 25 Pregnant or breast feeding 27 64% 40% 77% 79%
26, Severe COPD 14 33% 40% 46% 14%
27  Uncontrolled diabetes 14 33% 27% 62% 14%
28  Previous solid organ 9 21% 27% 15% 21%
transplant
Disease-specific 29" CNSinvolvement 34 81% 73% 85% 86%
criteria 30 Transformed disease 33 79% 53% 92% 93%
31  Minimum lesion size 12 29% 7% 31% 50%

ECOG = Eastern=Cooperative Oncology Group, AST= aspartate aminotransferase, ALT = alanine
aminotransferase, LVEF = left ventricular ejection fraction, CNS = central nervous system, HBsAg =
hepatitis B surface antigen, NYHA = New York Heart Association, COPD = chronic obstructive pulmonary

disease, INR =linternational normalised ratio, APTT = activated partial thromboplastin time
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Table 3. Univariable analysis for change in presence of criteria over time

Odds  Confidence
Criteria
Ratio interval*
Upper age limit o 1.17  0.69-1.96
ECOG performance status : 1.40 0.65-3.03
i
Life Expectancy - 2.12 1.15-3.92*
LVEF . 1.38 0.82-2.33
k-
NYHA Cardiac disease >|I Fo—i 2.00 1.02-3.94*
Recent myocardiakinfarction H 1.42 0.84-2.40
Unstable angina ——i 1.89  1.06-3.36*
Unstable arrhythmia ;' y ! 244  1.28-4.68*
:l—.—l
Uncontrolled hypertension i ° 1.18 0.66-2.11
Haemoglobin D * 246  1.25-4.85*
——

Platelets —i 2.66 1.18-6.00*
Neutrophils » : ! 3.16 1.33-7.51*
r—i
Bilirubin —i 4.43 1.05-18.7*
AST/ALT e 12.84 1.97-83.6*
Fo—i
Abnormal INR/APTT o 2.68  1.04-6.93*
Creatinine —— 164 074364
ro—

HIV Fo— 0.23 0.01-4.13
Positive HBsAg » 160  0.85-3.02
L
Positive Hep,C.RNA - 1.82 0.96-3.47
Active infection - 206  1.12-3.85*
. e—
Prior chemo for.lymphoma e—i 1.34 0.58-3.11
Prior anti CD20 1.27 0.76-2.12
Ongoing stereid use 3.08 1.18-8.06*
Previous malignancy 1.45 0.79-2.70
Pregnant or breast feeding 1.40 0.82-2.39*
Severe COPD 0.64 0.36-1.12
Uncontrolled diabetes 0.75 0.43-1.28
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Previous solid organ transplant

CNS involvement

Transformed disease

Minimum lesion size

5 10

0.84 0.46-1.55
1.02 0.54-1.92
2.28 1.10-4.73*
1.94 1.01-3.77*

* 95%ClI not cressing'd,is indicative of statistically significant difference at p=0.05 level

ECOG = Eastern, Cooperative Oncology Group, AST= aspartate aminotransferase, ALT =

alanine aminotransferase, LVEF = left ventricular ejection fraction, CNS = central nervous

system, HBsAg = hepatitis B surface antigen, NYHA = New York Heart Association, COPD =

chronic obstructive pulmonary disease, INR

activated partial thromboplastin time

international normalised ratio, APTT =

Table 4. Proportion of eligible patients per trial, based on hospital population of DLBCL

patients

Study

Number

lc

4a

6(:
7m

Prognostic

category

aalPl: 2-3
aalPI: 0-1

Stage

II-Iv
II-1v

II-Iv

Age group
(voung<60),
elderly>60)

young
elderly
elderly
young
young
elderly

elderly

Number

potentially Final number

eligible eligible
based on IPI,  after exclusion
stage and/or criteria
age
21 15
147 83
129 89
32 29
39 31
143 83
215 165
125 77
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Proportion

eligible

71%
56%
69%
91%
79%
58%
77%
62%

Era

1993-
2005
Median
eligible:
68%



9c
10¢
11¢
12¢
13¢
14¢
15
16*
17m™
18mn
19mn
20"
21mn
22mn
23
24
25"
26"
27
28b
29
30"
31
32
33
34
35¢
36*
37¢
38
390
40
41>
420

IP[=international prognostic index, aalPI=age-adjusted IP]

a=autologousistemreell transplant, b=biosimilar, c=intensified chemotherapy, m=maintenance, n=novel agent

This article is protected by copyright. All rights reserved

aalPI: 0-1
aalPI: 1-3
aalPI: 0-1
aalPI: 2-3

" aalPl: 2:3

“aalPl: 13
IPL: 325

aalPI: 0

IPL; 2-5
LIPL 15
“aalPl: 0-1
CIPL 15

IPI: 2-5

IPI: 0-2
aalPI: 2-3
IPT: 2-4
aalPl: 2-3

IPL:2-5
LIPL: 355

IPI: 0;2
IPI: 2-4

II-Iv
II-Iv
II-Iv

young
elderly
young

young

young

elderly

elderly

young

elderly >80
elderly

elderly >70
young
young

young

39
143
28
215
66
184
71
32
215
129
104
215
115
105
63
42
215
161
191
48
173

151
147

110
34
39
39
215
161
105
110
143

26
81
21
124
37
130
37
26
145
49
60
80
49
59
51
22
119
72
90
31
91
13
72
56
43
51
20
32
29
100
98
42
51
65

67%
57%
75%
58%
56%
71%
52%
81%
67%
38%
58%
37%
43%
56%
81%
52%
56%
45%
47%
65%
53%
54%
48%
38%
47%
46%
59%
82%
74%
47%
61%
40%
46%
45%

2006-
2013:
Median
eligible:
54%

2014-
2020:
Median
eligible:
47%



Table 5: Comparison of baseline characteristics of hospital population and published phase

II1 trial cohorts

Hospital Population Published trial cohorts
(n=30; range of reported
results)

Median Age (years)

All-ages 67 56-66

>60yrs: 66% >60yrs: 36-61%

Elderly 72 68-72

Young 50 47-51
Performance status

ECOG 0-1 78% 78-94%*
Stage

advanced 67% 48-74%**

* in trials of all prognostic groups; **in trials of all stages & prognostic groups

ECOG = Eastern Cooperative Oncology Group
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