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Abstract

The objective of this study was to determine the proportion of phase 3 clinical
trials investigating a systemic therapy for patients with prostate, breast, lung, or
colorectal cancer that excluded patients with Chronic Kidney Disease (CKD) and
the exclusion criteria chosen, if any. A search was conducted using the ClinicalTr
ials.gov database to identify eligible studies. Of the 268 included trials, 185 (69%)
had at least one renal exclusion criteria. Of these 185 trials, 116 (63%) had an
undefined exclusion criterion. Only disease site was associated with exclusion of
patients with CKD in the univariate analysis, but no factors in the multivariate
analysis. There are several potential barriers to including patients with CKD in
clinical trials. Nevertheless, solutions can be proposed to allow the inclusion of
these patients. This would allow them to access to innovative therapeutic strate-

gies, but also allow a better applicability of trial results to this patient population.
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Chronic kidney disease (CKD), as defined by the KDIGO
Consensus Conference (Glomerular Filtration Rate
[GFR] <60 mL/min/1.73 m” or markers of kidney damage
for >3 months) is common in patients treated for cancer.
This is because patients with cancer are at high risk for

sepsis, drug-associated toxicities, tumor lysis syndrome,
and other comorbidities that significantly increase the
likelihood of developing acute kidney injury.>* This is
also due to the higher risk of cancer in patients on renal
replacement therapy (RRT), with kidney transplantation
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or end-stage renal disease.” But historically, CKD has been
a possible exclusion criterion for clinical trials because of
concerns about the risk of altered drug pharmacokinetics
and fears of poor prognosis in patients with CKD. As a re-
sult, there is little evidence of the efficacy and tolerance of
systemic therapies in this population. The objective of this
study was to determine the proportion of phase 3 clinical
trials investigating a systemic therapy for patients with
prostate, breast, lung, or colorectal cancer, the four most
common cancers in Western countries, that excluded pa-
tients with CKD and the exclusion criteria chosen, if any.

A search was conducted in December 2021, using the
ClinicalTrials.gov database to identify eligible studies. The
following keywords and filters were applied: “cancer”,
“randomized”, “interventional studies”, “studies with re-
sults”, exclusion of “not yet recruiting” and “withdrawal”.
Of the trials that were obtained, only those investigating a
systemic therapy intervention and conducted in prostate
cancer, breast cancer, lung cancer, and colorectal cancer
were selected (Figure S1). These four cancers were cho-
sen because they are the four most common cancers in
Western countries, they affect various populations, and all
types of systemic treatments can be used in their manage-
ment (chemotherapy, hormone therapy, targeted therapy,
antibody-drug conjugate, and immunotherapy). Data col-
lection was arbitrarily restricted to trials with first results
posted after March 2013. Screening and data collection
were performed by two independent reviewers (Matthieu
Delaye and Adrien Rousseau), with discrepancies resolved
by a third reviewer (Mélanie Try). All criteria that could
exclude a patient because of CKD, including hyperten-
sion and ionic disorders that are common in patients with
CKD, were collected. An exclusion criterion was judged
as undefined if no objective threshold for renal function
(serum creatinine or creatinine clearance) was specified
(e.g., “adequate organ function”). The statistical analysis
was carried out using the R software. Proportions across
groups were compared using Pearson's chi-square tests at
a level of significance of p = 0.05. The type of funding,
the pharmacological class of the investigated drug or con-
trol drug, the year of the first inclusion, the inclusion of
patients with metastatic disease and whether or not the
results were published were the parameters included in
the univariate and multivariate analyses.

Of 268 included trials, 125 (47%) were conducted in
lung cancer, 81 (30%) in breast cancer, 42 (16%) in pros-
tate cancer and 20 (7%) in colorectal cancer (Table 1)
(Table S1). The most frequently studied drug classes were
tyrosine kinase inhibitors (N = 40; 15%) and monoclonal
antibodies (N = 33; 12%). Of the 268 included trials, 185
(69%) had at least one renal exclusion criteria. Of these
185 trials, 116 (63%) had an undefined exclusion crite-
rion. The most frequent specified exclusion criteria were
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uncontrolled hypertension (N = 50; 27%) and 1.5-fold nor-
mal elevated serum creatinine (N = 31, 17%). Only disease
site was associated with exclusion of patients with CKD
in the univariate analysis with more frequent renal exclu-
sion criteria in trials conducted in patients with breast or
colon cancer than in prostate and lung cancer (p = 0.03).
However, no factors were found in the multivariate anal-
ysis. Besides, only industry funding was associated with
providing a specific exclusion criterion in both univariate
(p <0.001) and multivariate analysis (OR = 25.3 [95% CL:
6.42-183], p <0.001).

The majority of phase 3 clinical trials for patients with
prostate, breast, lung, or colorectal cancer restricted en-
rollment of patients with CKD. Moreover, the exclusion
criterion was undefined in most trials. However, accord-
ing to recommendations®”’ patients with CKD could be
routinely included in clinical trials if a method for esti-
mating glomerular filtration rate is used consistently
throughout the research process and established dose-
modification strategies are applied. There are several po-
tential barriers to including patients with CKD in clinical
trials. Exclusion of patients with CKD may be warranted
when CKD is severe and prognosis is limited or when
there are concerns about potential nephrotoxicity or ad-
verse effects due to bioaccumulation of renally eliminated
drugs. Another argument is that patients with CKD are
often multi-medicated, which increases the risk of drug
interactions. However, as shown by our work and previ-
ous studies, patients with mild to moderate CKD are also
frequently excluded from clinical trials® and often from
trials of drug classes for which there is not necessarily a
pharmacological basis for renal exclusions (e.g., immuno-
therapies).” The inclusion of patients with CKD in clinical
trials of anticancer drugs is crucial, first because cancer is
a major cause of mortality in patients with CKD so that
access to innovative therapies is a major issue for these pa-
tients, which represent 850 million people worldwide, as
for all others.'” Second, restrictive eligibility criteria lead
to trial results that are not fully applicable to the general
patient population, leading to a biased estimate of real-
life treatment benefit. Nevertheless, solutions can be pro-
posed to allow the inclusion of these patients (Table 2).

Our research was only based on data reported on clin-
ical trial.gov website. The exclusion criteria presented on
the website are probably less extensive than those in the
complete research protocol. This probably resulted in an
overestimated level of undefined exclusion criteria in our
study. However, the clinical trial.gov website is often the
only platform for physicians to find out about open trials.
Thus, the vagueness of exclusion criteria on the website
could lead to an over-exclusion of patients with moderate
CKD in current practice. It is important to progressively
include patients with CKD in phase 3 trials, even if it
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TABLE 1 Trial factors associated with exclusion of patients with kidney disease
Renal
No renal criteria If renal criteria: If renal criteria:
Trial characteristic criteria N = 83 N =185 p-value? defined N = 69" undefined N = 116" p-value?
Disease site 0.025 0.2
Lung 43 (52%) 82 (44%) 33 (48%) 49 (42%)
Prostate 17 (20%) 25 (14%) 11 (16%) 14 (12%)
Breast 22 (27%) 59 (32%) 16 (23%) 43 (37%)
Colorectal 1(1%) 19 (10%) 9(13%) 10 (9%)
Industry funding 0.11 <0.001
Yes 79 (95%) 165 (89%) 51 (74%) 114 (98%)
No 4(5%) 20 (11%) 18 (26%) 2(2%)
Investigated drug 0.4
Chemotherapy 1(1%) 24 (13%) 8 (12%) 16 (14%)
Combination 33 (40%) 90 (49%) 30 (43%) 60 (52%)
Hormonotherapy 14 (17%) 17 (9%) 9(13%) 8 (7%)
mAb 18 (22%) 15 (8%) 5(7%) 10 (9%)
Other drug 5(6%) 11 (6%) 3(4%) 8 (7%)
TKI 12 (14%) 28 (15%) 14 (20%) 14 (12%)
Control arm >0.9 0.6
Chemotherapy 32 (39%) 80 (44%) 29 (43%) 51 (44%)
Combination 12 (15%) 31 (17%) 11 (16%) 20 (17%)
Hormonotherapy 13 (16%) 24 (13%) 8 (12%) 16 (14%)
mAb 4(5%) 7 (4%) 2 (3%) 5 (4%)
Other drugs 2 (2%) 3(2%) 0 (0%) 3 (3%)
Placebo 12 (15%) 24 (13%) 13 (19%) 11 (10%)
TKI 7 (9%) 15 (8%) 5(7%) 10 (9%)
Active surveillance 1(1%) 1(1%) 1(1%) 0 (0%)
Year 0.6 0.5
2004-2010 25 (30%) 57 (31%) 22 (32%) 35(30%)
2011-2015 46 (55%) 92 (50%) 31 (45%) 61 (53%)
2016-2020 12 (14%) 36 (19%) 16 (23%) 20 (17%)
Patients with MD >0.9 0.7
Yes 70 (84%) 156 (84%) 59 (86%) 97 (84%)
No 13 (16%) 29 (16%) 10 (14%) 19 (16%)
Results published >0.9 0.3
Yes 63 (76%) 140 (76%) 49 (71%) 91 (78%)
No 20 (29%) 45 (24%) 25(22%) 20 (24%)

Abbreviations: mAB, monoclonal antibody; MD, metastatic disease; TKI, tyrosine kinase inhibitor. indicates n (%); 2 indicates Pearson's Chi-squared test;

Fisher's exact test. Bold values indicates to statistically significant results.

means adapting the design. It is also important to unify
the exclusion criteria to avoid over-exclusion of patients
with moderate CKD.

AUTHOR CONTRIBUTIONS

Matthieu Delaye: Conceptualization (equal); data
curation (equal); writing — original draft (equal); writ-
ing — review and editing (equal). Adrien Rousseau:

Conceptualization (equal); data curation (equal); writ-
ing - original draft (equal); writing - review and editing
(equal). Mélanie Try: Data curation (equal); writing
- original draft (equal); writing - review and editing
(equal). Christophe Massard: Supervision (equal); writ-
ing - review and editing (equal). Luca Campedel:
Conceptualization (equal); writing - original draft (equal).
Marc Hilmi: Formal analysis (lead); writing — original

85US017 SUOLILLIOD BAIFER1D) 3|qedlidde au Ag pausenob a1e ssjoiie YO ‘s o S3In1 10y Afeiq 1 8UIIUO 8|1 UO (SUORIPUOD-PUR-SLUBY /W00 A3 | 1M Af.q 1 BUI|UO//SUNY) SUORIPUOD PUe SWwie | 8L} 88S *[£202/90/6T ] U0 Afiqi8ullUO A8|IM ‘20Ul BURIL0D AQ TLTS #LLeD/Z00T OT/I0P/ W00 A3 1M Afeiq 1 BUI|UO//SUNY WO} Papeo|UMOq ‘€ ‘€202 ‘YE9LSH0Z



DELAYE ET AL.

Open Access,

TABLE 2 Common barriers to including patients with CKD in clinical trials

Barrier

Patients with CKD have a worse prognosis

Pharmacokinetics of drugs is modified due to kidney failure

Patients with CKD are often multi-medicated, which increases
the risk of drug interactions

The significant burden of comorbidity experienced by patients
with CKD makes management complex

Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.
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