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Abstract

Background: We evaluated the time to progression (TTP) and survival outcomes of second-line therapy for metastatic colo-
rectal cancer among adults aged 70 years and older compared with younger adults following progression on first-line clinical
trials. Methods: Associations between clinical and disease characteristics, time to initial progression, and rate of receipt of
second-line therapy were evaluated. TTP and overall survival (OS) were compared between older and younger adults in first-
and second-line trials by Cox regression, adjusting for age, sex, Eastern Cooperative Oncology Group Performance Status,
number of metastatic sites and presence of metastasis in the lung, liver, or peritoneum. All statistical tests were 2-sided.
Results: Older adults comprised 16.4% of patients on first-line trials (870 total older adults aged >70 years; 4419 total younger
adults aged �70 years, on first-line trials). Older adults and those with Eastern Cooperative Oncology Group Performance
Status >0 were less likely to receive second-line therapy than younger adults. Odds of receiving second-line therapy de-
creased by 11% for each additional decade of life in multivariable analysis (odds ratio¼1.11, 95% confidence interval¼1.02 to
1.21, P¼ .01). Older and younger adults enrolled in second-line trials experienced similar median TTP and median OS (median
TTP¼5.1 vs 5.2 months, respectively; median OS¼11.6 vs 12.4 months, respectively). Conclusions: Older adults were less
likely to receive second-line therapy for metastatic colorectal cancer, though we did not observe a statistical difference in
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survival outcomes vs younger adults following second-line therapy. Further study should examine factors affecting decisions
to treat older adults with second-line therapy. Inclusion of geriatric assessment may provide better criteria regarding the
risks and benefits of second-line therapy.

The increasing prevalence of older adults with cancer in the
United States—dubbed the “Silver Tsunami”—accompanies
an increase in prevalence of cancer by age in the US popula-
tion from 216 million in 1975 to an estimated 380 million by
2040 (1). This trend is exemplified in colorectal cancer (CRC),
where the highest rates of new cases and deaths occur
among adults aged 75-84 years (2). Given that the median age
at diagnosis of CRC is between age 69 and 70 years, 70 years is
often referenced in the literature as the appropriate age
threshold for studying CRC in older adults. Although there
has been a modest downward shift in the age at diagnosis in
CRC [with incidence expected to increase among those aged
<50 years (3-5)], the prevalence of disease remains highest
among older adults. According to the National Cancer
Institute (NCI) Surveillance, Epidemiology, and End Results
Program database, adults aged 65-74 years and 75þ years
with CRC make up 1.26% and 2.78% of the US population, re-
spectively, compared with 0.37% of adults aged 40-64 years
(2017 age at prevalence estimate). Because older adults are
more likely to be diagnosed with metastatic CRC (mCRC),
have a higher prevalence of disease (2), and constitute a sub-
stantial proportion of the US population, the need to deter-
mine best practices for treatment of older adults diagnosed
with mCRC based on clinical trials is imperative.

Prior studies evaluating survival outcomes in older adults
enrolled in first-line treatment clinical trials for mCRC found
no statistically significant difference in overall survival (OS)
among older and younger adults in individual trials and pooled
trials (6-9). In those studies, the median OS of older adults
ranged from 11 to 20 months, with median progression-free
survival (PFS) of 5.5 to 9 months. Taken together, the evidence
suggests a reasonable survival advantage from initial palliative
chemotherapy for older adults meeting enrollment criteria, in-
cluding being considered fit enough to participate in a thera-
peutic clinical trial. However, although there are data from
individual trials, there are no known data that pool outcomes
across trials, inclusive of standard second-line regimens, to aid
in discerning the survival benefit for continuing palliative che-
motherapy in older adults beyond first progression. Such data
could inform patient and physician choices in this setting. The
Aide et Recherche en CAncerologie Digestive (ARCAD) is a clin-
ical database of 48 mCRC therapeutic clinical trials that pools
individual patient, disease, treatment, and outcome data of
40 016 participants. ARCAD is an international collaborative ef-
fort founded as a standing resource to accelerate understand-
ing of mCRC, increase the efficiency of industry-sponsored
clinical trials, and improve the efficacy of clinical treatment for
patients. Similar pooled analyses of individual data have con-
tributed to our understanding of treatment outcomes for older
adults (10) and have been employed by both National
Comprehensive Cancer Network (11,12) and European Society
for Medical Oncology (13) expert panels to construct recom-
mendations regarding care for this growing subset of patients.
Given the current gap in evidence regarding second-line treat-
ment for older adults diagnosed with mCRC, we sought to de-
termine the survival outcomes for older adults participating in
first-line trials for mCRC, rate of enrollment on second-line tri-
als, and survival outcomes.

Methods

First-Line Trials

The outcome for first-line trials is time to progression 1 (TTP1),
defined as the time from date of random assignment to the date
of first disease progression (in which death is censored). For
second-line trials, the time to progression 2 (TTP2) outcome is
defined as the time from date of random assignment to second-
line treatment to the date of first disease progression on
second-line treatment. The populations included in first- and
second-line trials were unique and did not overlap. We exam-
ined OS from initiation of second-line treatment. In sequential
trials, this was defined as the time to death since study enroll-
ment. In nonsequential trials, this was defined as time to death
since first-line trial enrollment. We also examined age at enroll-
ment using the age threshold of 70 years or younger to indicate
younger adults and age older than 70 years to indicate older
adults, as per prior analyses (10,14,15). We surveyed a number
of clinical trials in the ARCAD database that enrolled partici-
pants with mCRC. For first-line trials, we selected those trials
that only specified first-line therapy (as opposed to specifying
sequential lines of therapy) and that collected data on TTP for
subsequent lines of treatment. All studies with subsequent
treatment data available were included for analysis. Study and
enrollment characteristics for each trial can be found in Table 1.
Ten ARCAD trials were included in first-line analysis with avail-
able data for subsequent therapy: OPUS, N9741, NO16966,
HORIZON III, HORIZON II, HORG 99.30, FOCUS, FIRE II (CIOX),
CRYSTAL, and AGITG (MAX) (Figure 1).

Second-Line Trials

Both sequential and nonsequential trials were included in anal-
yses of second-line trials. Sequential trials were defined as
second-line trials with predetermined first-line treatment, and
nonsequential trials were defined as second-line trials with en-
rollment not dependent on the regimen and results of a previ-
ous trial. By this definition, sequential trial patients were newly
diagnosed, and the study protocol had already been defined for
first- and second-line treatment. Analyses utilized Cox regres-
sions to adjust for age, sex, Eastern Cooperative Oncology Group
Performance Status (ECOG PS), number of metastatic sites, and
the presence or absence of metastasis in the lung, liver, or peri-
toneum. Trials included in this analysis reflect outcomes of
patients enrolled in first-line trials who subsequently enrolled
in any of the following 10 second-line ARCAD sequential trials:
AMGEN C181, BEBYP, CAIRO3, E3200, EPIC, N016967, N9841,
RAISE, TML, or VELOUR (Figure 1). Study and enrollment charac-
teristics for each second-line trial can also be found in Table 1.
Pooled analysis did not capture the absolute number of individ-
uals enrolled in first-line trials who subsequently enrolled in
second-line trials within the ARCAD database; first- and
second-line participants reflected in this analysis represent mu-
tually exclusive populations.

All analyses were performed with approval from the local in-
stitutional review board in accordance with the precepts of the
Helsinki Declaration.

2 of 14 | JNCI Cancer Spectrum, 2022, Vol. 6, No. 2



T
ab

le
1.

St
u

d
y

an
d

en
ro

ll
m

en
t

ch
ar

ac
te

ri
st

ic
s

o
f

A
R

C
A

D
fi

rs
t-

an
d

se
co

n
d

-l
in

e
m

C
R

C
cl

in
ic

al
tr

ia
ls

St
u

d
y

R
eg

im
en

K
ey

el
ig

ib
il

it
y

T
o

ta
la

cc
ru

al
(N

o
.)

A
ge

a
,N

o
.(

%
)

Se
x,

N
o

.(
%

)
EC

O
G

PS
,N

o
.(

%
)

M
et

as
ta

ti
c

si
te

sa
,N

o
.(

%
)

<
70

y
�

70
y

Fe
m

al
e

M
al

e
0

>
0

<
2

�
2

Fi
rs

t-
li

n
e

A
G

IT
G

(M
A

X
)

C
v

C
þ

B
vs

C
þ

B
þ

M
EC

O
G

p
er

fo
rm

an
ce

st
at

u
s

�
2

N
o

p
ri

o
r

ch
em

o
th

er
ap

y
ex

-
ce

p
t

ad
ju

va
n

t
�

6
m

o
be

-
fo

re
re

la
p

se
N

o
m

aj
o

r
su

rg
ic

al
p

ro
ce

-
d

u
re

w
it

h
in

28
d

47
1

28
4

(6
0.

3)
18

7
(3

9.
7)

17
6

(3
7.

4)
29

5
(6

2.
6)

26
3

(5
5.

8)
20

8
(4

4.
2)

11
0

(2
3.

4)
36

1
(7

6.
7)

C
R

Y
ST

A
L

FO
LF

IR
Iv

s
FO

LF
IR

Iþ
C

Im
m

u
n

o
h

is
to

ch
em

ic
al

ev
i-

d
en

ce
o

f
tu

m
o

r
EG

FR
ex

p
re

ss
io

n
EC

O
G

p
er

fo
rm

an
ce

st
at

u
s

�
2

N
o

p
re

vi
o

u
s

ex
p

o
su

re
to

an
ti

-E
G

FR
th

er
ap

y
o

r
ir

i-
n

o
te

ca
n

-b
as

ed
ch

em
o

th
er

ap
y

N
o

p
ri

o
r

ch
em

o
th

er
ap

y
N

o
ad

ju
va

n
t

ch
em

o
th

er
ap

y
�

6
m

o
tr

ia
l

N
o

ra
d

io
th

er
ap

y,
su

rg
er

y
(e

xc
ep

t
d

ia
gn

o
st

ic
bi

o
p

sy
),

o
r

an
y

in
ve

st
ig

at
io

n
al

d
ru

g
w

it
h

in
30

d
be

fo
re

tr
ia

l

12
17

98
7

(8
1.

2)
23

0
(1

8.
8)

48
4

(3
9.

6)
73

7
(6

0.
4)

65
9

(5
3.

0)
56

2
(4

6.
0)

N
o

t
av

ai
la

bl
e

FI
R

E
II

(C
IO

X
)

C
þ

C
A

PI
R

I
vs

C
þ

C
A

PO
X

A
ge

18
-7

5
ye

ar
s

K
ar

n
o

fs
ky

p
er

fo
rm

an
ce

st
a-

tu
s
�

70
%

Im
m

u
n

o
h

is
to

ch
em

ic
al

ev
i-

d
en

ce
o

f
tu

m
o

r
EG

FR
ex

p
re

ss
io

n
N

o
ra

d
io

th
er

ap
y,

su
rg

er
y

4
w

k
be

fo
re

tr
ia

l
N

o
p

ri
o

r
tr

ea
tm

en
t

w
it

h
to

p
o

is
o

m
er

as
e-

1
in

h
ib

i-
to

rs
o

r
an

ti
-E

G
FR

ag
en

ts
,

cy
to

to
xi

c
tr

ea
tm

en
t

fo
r

C
R

C
(e

xc
ep

t
ad

ju
va

n
t

ch
e-

m
o

th
er

ap
y
�

6
m

o
be

fo
re

tr
ia

l)

17
7

15
0

(8
4.

7)
27

(1
5.

3)
51

(2
8.

8)
12

6
(7

1.
2)

12
3

(6
9.

5)
54

(3
0.

5)
76

(4
2.

9)
10

1
(5

7.
1)

(c
o

n
ti

n
u

ed
)

N. J. McCleary et al. | 3 of 14



T
ab

le
1.

(c
o

n
ti

n
u

ed
)

St
u

d
y

R
eg

im
en

K
ey

el
ig

ib
il

it
y

T
o

ta
la

cc
ru

al
(N

o
.)

A
ge

a
,N

o
.(

%
)

Se
x,

N
o

.(
%

)
EC

O
G

PS
,N

o
.(

%
)

M
et

as
ta

ti
c

si
te

sa
,N

o
.(

%
)

<
70

y
�

70
y

Fe
m

al
e

M
al

e
0

>
0

<
2

�
2

FO
C

U
S

FU
6

Ir
vs

FU
6

Ir
FU

/
O

xF
U

vs
Ir

FU
/O

xF
U

W
H

O
p

er
fo

rm
an

ce
st

at
u

s
�

2
N

o
p

re
vi

o
u

s
ch

em
o

th
er

ap
y

fo
r

m
et

as
ta

ti
c

d
is

ea
se

21
35

16
23

(7
5.

8)
51

2
(2

4.
2)

66
8

(3
1.

5)
14

50
(6

8.
5)

87
7

(4
1.

4)
12

41
(5

8.
6)

90
1

(4
2.

5)
11

71
(5

5.
3)

H
O

R
G

99
.3

0
FO

LF
IR

Iv
s

FO
LF

O
X

IR
I

5-
FU

-b
as

ed
ch

em
o

th
er

ap
y

n
aı̈

ve
o

r
�

6
m

o
af

te
r

ad
ju

-
va

n
t

th
er

ap
y

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
�

2
N

o
p

ri
o

r
ir

ra
d

ia
ti

o
n

af
fe

ct
-

in
g

m
o

re
th

an
>

30
%

o
f

ac
-

ti
ve

bo
n

e
m

ar
ro

w

28
5

19
4

(6
7.

8)
91

(3
2.

2)
12

2
(4

3.
1)

16
1

(5
6.

9)
15

1
(5

3.
4)

13
2

(4
6.

6)
11

7
(4

1.
3)

16
6

(5
8.

7)

H
O

R
IZ

O
N

II
FO

LF
O

X
4/

m
FO

LF
O

X
6/

C
A

PO
X
þ

C
e

30
m

g/
d

vs
FO

LF
O

X
4/

m
FO

LF
O

X
6/

C
A

PO
X
þ

C
e

20
m

g/
d

vs
FO

LF
O

X
4/

m
FO

LF
O

X
6/

C
A

PO
X
þ

p
la

ce
bo

W
H

O
p

er
fo

rm
an

ce
st

at
u

s
�

1
N

o
p

ri
o

r
sy

st
em

ic
th

er
ap

y
fo

r
m

C
R

C
N

o
ad

ju
va

n
t

o
r

n
eo

ad
ju

va
n

t
th

er
ap

y
w

it
h

o
xa

li
p

la
ti

n
o

r
FU

w
it

h
in

12
m

o
o

r
6

m
o

o
f

tr
ia

l
N

o
p

ri
o

r
an

ti
-V

EG
F

o
r

an
ti

-
V

EG
F

re
ce

p
to

r
th

er
ap

y
w

it
h

m
o

n
o

cl
o

n
al

an
ti

bo
d

-
ie

s
o

r
sm

al
l-

m
o

le
cu

le
in

h
ib

it
o

rs

10
76

91
9

(8
5.

4)
15

7
(1

4.
6)

44
2

(4
1.

1)
63

4
(5

8.
9)

62
4

(5
7.

0)
45

2
(4

2.
0)

51
9

(4
8.

2)
55

3
(5

1.
4)

H
O

R
IZ

O
N

II
I

Ph
as

e
II

:B
þ

C
e

20
m

g/
d

þ
m

FO
LF

O
X

6
vs

B
þ

C
e

30
m

g/
d
þ

m
FO

LF
O

X
6

vs
B
þ

p
la

-
ce

bo
þ

m
FO

LF
O

X
6

Ph
as

e
II

I:
m

FO
LF

O
X

6
þ

C
e

20
m

g/
d

vs
m

FO
LF

O
X

6
þ

p
la

ce
bo

W
H

O
p

er
fo

rm
an

ce
st

at
u

s
�

1
N

o
p

ri
o

r
sy

st
em

ic
th

er
ap

y
fo

r
m

C
R

C
N

o
ad

ju
va

n
t

o
r

n
eo

ad
ju

va
n

t
th

er
ap

y
w

it
h

o
xa

li
p

la
ti

n
o

r
FU

w
it

h
in

12
m

o
o

r
6

m
o

o
f

tr
ia

l,
re

sp
ec

ti
ve

ly
N

o
C

T
C

gr
ad

e
>

2
fr

o
m

p
re

-
vi

o
u

s
an

ti
ca

n
ce

r
th

er
ap

y
(e

xc
ep

t
h

em
at

o
lo

gi
c

to
xi

c-
it

y
an

d
al

o
p

ec
ia

)
N

o
p

ri
o

r
an

ti
-V

EG
F

o
r

an
ti

-
V

EG
F

re
ce

p
to

r
th

er
ap

y
w

it
h

m
o

n
o

cl
o

n
al

an
ti

bo
d

-
ie

s
o

r
sm

al
l-

m
o

le
cu

le
in

h
ib

it
o

rs

16
14

13
60

(8
4.

1)
25

4
(1

5.
9)

66
3

(4
1.

4)
93

8
(5

8.
6)

91
0

(5
6.

8)
69

1
(4

3.
2)

73
1

(4
5.

7)
85

8
(5

3.
6)

(c
o

n
ti

n
u

ed
)

4 of 14 | JNCI Cancer Spectrum, 2022, Vol. 6, No. 2



T
ab

le
1.

(c
o

n
ti

n
u

ed
)

St
u

d
y

R
eg

im
en

K
ey

el
ig

ib
il

it
y

T
o

ta
la

cc
ru

al
(N

o
.)

A
ge

a
,N

o
.(

%
)

Se
x,

N
o

.(
%

)
EC

O
G

PS
,N

o
.(

%
)

M
et

as
ta

ti
c

si
te

sa
,N

o
.(

%
)

<
70

y
�

70
y

Fe
m

al
e

M
al

e
0

>
0

<
2

�
2

N
01

69
66

X
EL

O
X
þ

B
vs

X
EL

O
X
þ

Pl
ac

eb
o

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
�

1
N

o
p

ri
o

r
sy

st
em

ic
th

er
ap

y
fo

r
m

C
R

C
N

o
p

ri
o

r
tr

ea
tm

en
t

w
it

h
o

xa
li

p
la

ti
n

o
r

be
va

ci
zu

m
ab

N
o

ra
d

io
th

er
ap

y
o

r
su

rg
er

y
(e

xc
ep

t
d

ia
gn

o
st

ic
bi

o
p

sy
)

fo
r

m
C

R
C

w
it

h
in

4
w

ee
ks

be
fo

re
tr

ia
l

14
00

99
9

(8
0.

3)
40

1
(1

9.
7)

82
7

(4
0.

7)
12

07
(5

9.
3)

11
46

(5
6.

3)
88

8
(4

3.
7)

83
1

(4
0.

9)
12

03
(5

9.
1)

N
97

41
IF

L
vs

FO
LF

O
X

vs
IR

O
X

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
�

2
N

o
ad

ju
va

n
t

fl
u

o
ro

u
ra

ci
li

n
p

re
vi

o
u

s
12

m
o

N
o

p
ri

o
r

tr
ea

tm
en

t
fo

r
ad

-
va

n
ce

d
d

is
ea

se
N

o
p

ri
o

r
ra

d
ia

ti
o

n
to
�

15
%

o
f

bo
n

e
m

ar
ro

w

79
5

47
4

(7
7.

3)
32

1
(2

2.
7)

55
6

(3
9.

3)
86

0
(6

0.
7)

63
7

(4
4.

0)
77

9
(5

5.
0)

71
6

(5
0.

6)
70

0
(4

9.
4)

O
PU

S
FO

LF
O

X
4

vs
FO

LF
O

X
4
þ

C
e

EG
FR

-e
xp

re
ss

in
g

m
C

R
C

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
�

2
N

o
p

re
vi

o
u

s
ex

p
o

su
re

to
EG

FR
-t

ar
ge

te
d

th
er

ap
y

o
r

p
re

vi
o

u
s

ch
em

o
th

er
ap

y
(e

xc
ep

t
ad

ju
va

n
t

tr
ea

t-
m

en
t)

fo
r

m
C

R
C

34
4

27
4

(7
9.

7)
70

(2
0.

3)
16

0
(4

6.
5)

18
4

(5
3.

5)
14

3
(4

1.
6)

20
1

(5
8.

4)
15

4
(4

4.
8)

18
9

(5
4.

9)

Se
co

n
d

-l
in

e
A

M
G

EN
C

18
1

FO
LF

IR
Iv

s
FO

LF
IR

I
þ

P
EC

O
G

p
er

fo
rm

an
ce

st
at

u
s

�
2

O
n

ly
1

p
ri

o
r

ch
em

o
th

er
ap

y
re

gi
m

en
fo

r
m

C
R

C
co

n
-

si
st

in
g

o
f

fi
rs

t-
li

n
e

fl
u

o
ro

-
p

yr
im

id
in

e-
ba

se
d

th
er

ap
y

N
o

p
ri

o
r

ir
in

o
te

ca
n

o
r

an
ti

-
EG

FR
th

er
ap

y
N

o
sy

st
em

ic
ch

em
o

th
er

ap
y,

h
o

rm
o

n
al

th
er

ap
y,

ap
-

p
ro

ve
d

p
ro

te
in

s/
an

ti
bo

d
-

ie
s,

o
r

ex
p

er
im

en
ta

la
ge

n
t

o
r

th
er

ap
y

w
it

h
in

30
d

N
o

ra
d

io
th

er
ap

y
w

it
h

in
14

d
N

o
m

aj
o

r
su

rg
er

y
�

28
d

11
86

92
8

(7
8.

2)
25

8
(2

1.
8)

46
4

(3
9.

1)
72

2
(6

0.
9)

57
4

(4
8.

4)
61

2
(5

1.
6)

N
o

t
av

ai
la

bl
e

(c
o

n
ti

n
u

ed
)

N. J. McCleary et al. | 5 of 14



T
ab

le
1.

(c
o

n
ti

n
u

ed
)

St
u

d
y

R
eg

im
en

K
ey

el
ig

ib
il

it
y

T
o

ta
la

cc
ru

al
(N

o
.)

A
ge

a
,N

o
.(

%
)

Se
x,

N
o

.(
%

)
EC

O
G

PS
,N

o
.(

%
)

M
et

as
ta

ti
c

si
te

sa
,N

o
.(

%
)

<
70

y
�

70
y

Fe
m

al
e

M
al

e
0

>
0

<
2

�
2

B
EB

Y
P

m
FO

LF
O

X
6/

FO
LF

IR
Iv

s
m

FO
LF

O
X

/
FO

LF
IR

Iþ
B

A
ge

d
18

-7
5

y
EC

O
G

p
er

fo
rm

an
ce

st
at

u
s

�
2

N
o

ra
d

io
th

er
ap

y
w

it
h

in
6

w
k

N
o

su
rg

er
y

w
it

h
4

w
k

A
ft

er
o

r
d

u
ri

n
g

fi
st

-l
in

e
th

er
ap

y
w

it
h

fl
u

o
ro

p
yr

i-
m

id
in

e,
FO

LF
IR

Io
r

FO
LF

O
X

p
lu

s
be

va
ci

zu
m

a
b

o
r
>

3
m

o
af

te
r

la
st

d
o

se
o

f
FO

LF
O

X
IR

I
p

lu
s

be
va

ci
zu

m
ab

18
5

12
1

(6
5.

2)
64

(3
4.

8)
63

(3
4.

2)
12

1
(6

5.
8)

15
0

(8
1.

5)
34

(1
8.

5)
44

(2
3.

9)
14

0
(7

6.
1)

C
A

IR
O

3
C

A
PO

X
-B
!

co
n

tr
o

lv
s

C
þ

B
St

ab
le

d
is

ea
se

,p
ar

ti
al

re
-

sp
o

n
se

,o
r

co
m

p
le

te
re

sp
o

n
se

s
as

d
efi

n
ed

by
R

EC
IS

T
af

te
r

6
cy

cl
es

o
f

in
-

d
u

ct
io

n
tr

ea
tm

en
t

w
it

h
C

A
PO

X
-B

(c
ap

ec
it

ab
in

e
10

00
m

g/
m

2
o

ra
ll

y
2�

/d
o

n
d

ay
s

1-
14

,o
xa

li
p

la
ti

n
13

0
m

g/
m

2
IV

o
n

d
ay

1,
an

d
be

va
ci

zu
m

ab
7.

5
m

g/
kg

IV
o

n
d

ay
1)

W
H

O
p

er
fo

rm
an

ce
st

at
u

s
�

1

55
8

42
1

(7
5.

4)
13

7
(2

4.
6)

19
6

(3
5.

2)
36

1
(6

4.
8)

34
5

(6
1.

9)
21

2
(3

8.
1)

23
8

(4
2.

7)
30

5
(5

4.
8)

E3
20

0
FO

LF
O

X
vs

B
vs

FO
LF

O
X

þ
B

Pr
io

r
ch

em
o

th
er

ap
y

w
it

h
ir

in
o

te
ca

n
an

d
a

fl
u

o
ro

-
p

yr
im

id
in

e
re

q
u

ir
ed

N
o

p
ri

o
r

ch
em

o
th

er
ap

y
w

it
h

o
xa

li
p

la
ti

n
o

r
be

va
ci

zu
m

ab
N

o
m

aj
o

r
su

rg
er

y
w

it
h

in
28

d
N

o
ra

d
io

th
er

ap
y

w
it

h
in

14
d

82
9

64
4

(7
7.

4)
18

5
(2

2.
6)

32
6

(3
9.

8)
49

4
(6

0.
2)

40
7

(4
9.

6)
41

3
(5

0.
4)

25
1

(3
0.

6)
56

9
(6

9.
4)

EP
IC

Ir
vs

Ir
þ

C
x

Fa
il

u
re

(d
is

ea
se

p
ro

gr
es

-
si

o
n

/d
is

co
n

ti
n

u
at

io
n

d
u

e
to

to
xi

ci
ty

)w
it

h
in

6
m

o
o

f
th

e
la

st
-d

o
se

o
f

fi
rs

t
li

n
e

fl
u

o
ro

p
yr

im
id

in
e

an
d

o
xa

-
li

p
la

ti
n

tr
ea

tm
en

t
fo

r
m

et
as

ta
ti

c
d

is
ea

se
N

o
p

re
vi

o
u

s
ir

in
o

te
ca

n
o

r
an

ti
-E

G
FR

th
er

ap
ie

s

12
89

98
9

(7
6.

9)
30

0
(2

3.
1)

48
2

(3
7.

1)
81

6
(6

2.
9)

66
4

(5
1.

2)
63

4
(4

8.
8)

N
o

t
av

ai
la

bl
e

(c
o

n
ti

n
u

ed
)

6 of 14 | JNCI Cancer Spectrum, 2022, Vol. 6, No. 2



T
ab

le
1.

(c
o

n
ti

n
u

ed
)

St
u

d
y

R
eg

im
en

K
ey

el
ig

ib
il

it
y

T
o

ta
la

cc
ru

al
(N

o
.)

A
ge

a
,N

o
.(

%
)

Se
x,

N
o

.(
%

)
EC

O
G

PS
,N

o
.(

%
)

M
et

as
ta

ti
c

si
te

sa
,N

o
.(

%
)

<
70

y
�

70
y

Fe
m

al
e

M
al

e
0

>
0

<
2

�
2

N
01

69
67

X
EL

O
X

vs
FO

LF
O

X
4

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
�

2
Pr

o
gr

es
si

o
n

w
it

h
in

6
m

o
af

-
te

r
fi

rs
t-

li
n

e
ch

em
o

th
er

-
ap

y
fo

r
m

et
as

ta
ti

c
d

is
ea

se
w

it
h

ir
in

o
te

ca
n

-b
as

ed
re

gi
m

en
t

N
o

ch
em

o
th

er
ap

y
w

it
h

in
3

w
k

Pr
io

r
ra

d
io

th
er

ap
y

al
lo

w
ed

ex
ce

p
t

fo
r

ta
rg

et
le

si
o

n
s

(u
n

le
ss

p
ro

gr
es

si
o

n
w

as
d

o
cu

m
en

te
d

)a
n

d
ex

ce
p

t
fo

r
th

er
ap

y
co

m
p

le
te

d
w

it
h

in
4

w
k

o
f

ra
n

d
o

m
iz

at
io

n

62
7

50
7

(8
0.

9)
12

0
(1

9.
1)

24
2

(3
8.

6)
38

5
(6

1.
4)

29
5

(4
7.

1)
33

2
(5

2.
9)

20
8

(3
3.

2)
41

9
(6

6.
8)

N
98

41
Ir

vs
FO

LF
O

X
4

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
�

2
Pr

o
gr

es
si

ve
d

is
ea

se
af

te
r

1
p

ri
o

r
FU

-b
as

ed
ch

em
o

-
th

er
ap

y
re

gi
m

en
o

r
fa

il
u

re
d

u
ri

n
g

o
r

w
it

h
in

6
m

o
o

f
fi

n
is

h
in

g
FU

-b
as

ed
ad

ju
-

va
n

t
th

er
ap

y
N

o
m

o
re

th
an

1
p

ri
o

r
ch

e-
m

o
th

er
ap

y
re

gi
m

en
N

o
p

re
vi

o
u

s
ir

in
o

te
ca

n
o

r
o

th
er

ca
m

p
to

th
ec

in
d

er
iv

at
iv

e
N

o
p

re
vi

o
u

s
th

er
ap

y
w

it
h

o
xa

li
p

la
ti

n

49
1

36
7

(7
4.

7)
12

4
(2

5.
3)

20
4

(4
1.

6)
28

7
(5

8.
4)

0
(0

)
49

1
(1

00
)

22
5

(4
5.

8)
26

2
(5

3.
4)

R
A

IS
E

R
!

FO
LF

IR
I

vs
p

la
ce

bo
!

FO
LF

IR
I

K
n

o
w

n
K

R
A

S
ex

o
n

2
m

u
ta

-
ti

o
n

st
at

u
s

(m
u

ta
n

t
o

r
w

il
d

-t
yp

e)
EC

O
G

p
er

fo
rm

an
ce

st
at

u
s

<
2

D
is

ea
se

p
ro

gr
es

si
o

n
d

u
ri

n
g

o
r

w
it

h
in

6
m

o
o

f
fi

n
is

h
in

g
fi

rs
t-

li
n

e
co

m
bi

n
at

io
n

th
er

ap
y

w
it

h
be

va
ci

zu
-

m
ab

,o
xa

li
p

la
ti

n
,a

n
d

a

10
72

84
7

(7
9.

0)
22

5
(2

1.
0)

45
7

(4
2.

6)
61

5
(5

7.
4)

52
2

(4
8.

7)
55

0
(5

1.
3)

36
4

(3
3.

0)
70

2
(6

5.
5)

(c
o

n
ti

n
u

ed
)

N. J. McCleary et al. | 7 of 14



T
ab

le
1.

(c
o

n
ti

n
u

ed
)

St
u

d
y

R
eg

im
en

K
ey

el
ig

ib
il

it
y

T
o

ta
la

cc
ru

al
(N

o
.)

A
ge

a
,N

o
.(

%
)

Se
x,

N
o

.(
%

)
EC

O
G

PS
,N

o
.(

%
)

M
et

as
ta

ti
c

si
te

sa
,N

o
.(

%
)

<
70

y
�

70
y

Fe
m

al
e

M
al

e
0

>
0

<
2

�
2

fl
u

o
ro

p
yr

im
id

in
e

fo
r

m
et

-
as

ta
ti

c
d

is
ea

se
,a

n
d

h
ad

re
ce

iv
ed

at
le

as
t

1
cy

cl
e

o
f

th
e

tr
ip

le
t

th
er

ap
y

N
o

be
va

ci
zu

m
ab

w
it

h
28

d
o

r
ch

em
o

th
er

ap
y

w
it

h
in

21
d

T
M

L
F/

C
þ

Ir
/O

x
vs

F/
C
þ

Ir
/

O
x
þ

B
EC

O
G

p
er

fo
rm

an
ce

st
at

u
s

�
2

A
t

le
as

t
3

m
o

p
ri

o
r

tr
ea

t-
m

en
t

w
it

h
st

an
d

ar
d

fi
rs

t
li

n
e

ch
em

o
th

er
ap

y
w

it
h

be
va

ci
zu

m
ab

82
0

64
0

(7
8.

0)
18

0
(2

2.
0)

29
4

(3
5.

9)
52

6
(6

4.
1)

35
7

(4
3.

5)
46

3
(5

6.
5)

N
o

t
av

ai
la

bl
e

V
EL

O
U

R
FO

LF
IR

Iþ
p

la
ce

bo
vs

FO
LI

R
Iþ

A
f

EC
O

G
p

er
fo

rm
an

ce
st

at
u

s
<

2
D

o
cu

m
en

te
d

p
ro

gr
es

si
o

n
w

h
il

e
o

n
o

r
w

it
h

6
m

o
n

th
s

o
f

co
m

p
le

ti
o

n
o

f
a

si
n

gl
e

p
ri

o
r

o
xa

li
p

la
ti

n
-b

as
ed

ad
ju

va
n

t
th

er
ap

y
N

o
p

ri
o

r
ir

in
o

te
ca

n
N

o
p

ri
o

r
ra

d
io

th
er

ap
y,

ch
e-

m
o

th
er

ap
y,

o
r

m
aj

o
r

su
r-

ge
ry

w
it

h
in

28
d

ay
s

N
o

p
ar

ti
ci

p
at

io
n

in
an

o
th

er
cl

in
ic

al
tr

ia
lw

it
h

an
in

-
ve

st
ig

at
io

n
al

d
ru

g
w

it
h

in
30

d

12
26

10
02

(8
1.

7)
22

4
(1

8.
3)

50
8

(4
1.

4)
71

8
(5

8.
6)

70
2

(5
7.

3)
52

4
(4

2.
7)

N
o

t
av

ai
la

bl
e

a
N

u
m

be
r/

p
er

ce
n

t
m

is
si

n
g

n
o

t
in

cl
u

d
ed

in
th

is
ta

bl
e.

A
f
¼

afl
ib

er
ce

p
t;

A
R

C
A

D
¼

A
id

e
et

R
ec

h
er

ch
e

en
C

A
n

ce
ro

lo
gi

e
D

ig
es

ti
ve

;B
¼

be
va

ci
zu

m
ab

;C
¼

ca
p

ec
it

ab
in

e;
C

A
PI

R
I
¼

ir
in

o
te

ca
n

,c
ap

ec
it

ab
in

e;
C

A
PO

X
¼

o
xa

li
p

la
ti

n
,c

ap
ec

it
ab

in
e;

C
e
¼

ce
d

ir
an

ib
;C

x
¼

ce
tu

xi
m

ab
;E

C
O

G
PS
¼

Ea
st

er
n

C
o

o
p

er
at

iv
e

O
n

co
lo

gy
G

ro
u

p
Pe

rf
o

rm
an

ce
St

at
u

s;
EG

FR
¼

ep
id

er
m

al
gr

o
w

th
fa

ct
o

r
re

ce
p

to
r;

F
¼

fl
o

u
ro

u
ra

ci
l;

FO
LF

IR
I¼

ir
in

o
te

ca
n

,l
ev

o
fo

li
n

at
e,

fl
u

o
ro

u
ra

ci
l;

FO
LF

O
X

IR
I¼

ir
in

o
te

ca
n

,

le
vo

fo
li

n
at

e,
fl

u
o

ro
u

ra
ci

l,
o

xa
li

p
la

ti
n

;F
U
¼

le
vo

fo
li

n
at

e,
fl

u
o

ro
u

ra
ci

l,
d

ex
am

et
h

as
o

n
e;

IF
L
¼

ir
in

o
te

ca
n

,fl
u

o
ro

u
ra

ci
l;

Ir
¼

ir
in

o
te

ca
n

;I
rF

U
¼

ir
in

o
te

ca
n

,l
ev

o
fo

li
n

at
e,

fl
u

o
ro

u
ra

ci
l,

d
ex

am
at

h
as

o
n

e;
IR

O
X
¼

o
xa

li
p

la
ti

n
,i

ri
n

o
te

ca
n

;K
R

A
S

ex
on

2
m

u
ta

ti
o

n
¼

m
o

le
cu

la
r

ge
n

et
ic

ab
n

o
rm

al
it

y
in

d
ic

at
in

g
th

e
p

re
se

n
ce

o
f

a
m

u
ta

ti
o

n
in

ex
o

n
2

o
f

th
e

K
R

A
S

ge
n

e;
M
¼

m
it

o
m

yc
in

;m
C

R
C
¼

m
et

as
ta

ti
c

co
lo

re
ct

al
ca

n
ce

r;
O

x
¼

O
xa

li
p

la
ti

n
;O

xF
U
¼

o
xa

li
p

la
ti

n
,l

ev
o

fo
li

n
at

e,
fl

u
o

ro
u

ra
-

ci
l,

d
ex

am
et

h
as

o
n

e;
P
¼

p
an

it
u

m
u

m
ab

;R
¼

ra
m

u
ci

ru
m

ab
;V

EG
F
¼

va
sc

u
la

r
en

d
o

th
el

ia
lg

ro
w

th
fa

ct
o

r;
X

EL
O

X
¼

o
xa

li
p

la
ti

n
,c

ap
ec

it
ab

in
e.

8 of 14 | JNCI Cancer Spectrum, 2022, Vol. 6, No. 2



Statistical Analysis

The distributions of time-to-event endpoints were compared by
Cox regression models adjusting for covariates. The binary end-
points were compared by log rank test. All statistical tests were
2-sided, and a P value of less than .05 was considered statisti-

cally significant.

Results

First-Line Trials

A total of 5289 participants were evaluable for 10 first-line nonse-
quential studies (Table 1). Older adults comprised 16.4% of
patients on first-line trials (870 total older adults aged >70 years;
4419 younger adults aged�70 years in first-line trials). Participants
in first-line trials were more often younger adults (83.6% were
aged �70 years), male (62.4%), ECOG PS 0 (55.5%), and had at least
2 metastatic sites (61.8%). In univariate analysis of nonsequential
trials of participants with TTP1 failure, older adults and an ECOG
PS of at least 1 had statistically significantly lower odds of receiv-
ing subsequent treatment (older adults: odds ratio [OR]¼ 1.24, 95%
confidence interval [CI]¼ 1.01 to 1.53; ECOG PS �1: OR¼ 1.70, 95%
CI¼ 1.44 to 2.02). We observed that a 10-year increase in age was
associated with 12% increased odds of no subsequent treatment
(OR for age per 10 years¼ 1.12, 95% CI¼ 1.04 to 1.21, P¼ .004).

In a multivariable model, relative to PS¼ 0, a patient who
was ECOG PS of at least 1 had a statistically significantly in-
creased odds of no subsequent treatment (ECOG PS¼ 1:
HR¼ 1.55, 95% CI¼ 1.30 to 1.84; ECOG PS >1: HR¼ 4.07, 95%
CI¼ 2.85 to 5.82) (Table 2).

In both univariate and multivariable analysis, loss of each ad-
ditional month from treatment to TTP1 was statistically signifi-
cantly associated with shorter OS (HR¼ 0.95, 95% CI¼ 0.95 to 0.96,
P< .001; and HR¼ 0.96, 95% CI¼ 0.95 to 0.96, P< .001) (Figure 2, A).
In a univariate model examining age per 10 years, replacing the
age category of younger than 70 years or 70 years and older, each
additional decade of age was statistically significantly associated
with OS (HR¼ 1.11, 95% CI¼ 1.02 to 1.21, P¼ .01).

Second-Line Trials

A total of 7921 participants were evaluable for TTP2 in the 10 sec-
ond-line sequential and nonsequential studies (Table 1). Older
and younger adults enrolled in second-line trials experienced
similar median TTP and median OS (median TTP¼ 5.1 vs
5.2 months, respectively; median OS¼ 11.6 vs 12.4 months, re-
spectively). Participants in second-line trials were often younger
(�70 years) adults (78.3%), male (61.1%), ECOG PS 0 (52.7%), and
had at least 2 metastatic sites (74.3%). In multivariable analysis,
ECOG PS of at least 1, presence of liver metastasis, and number of
metastatic sites of at least 2 were statistically significantly asso-
ciated with shorter TTP2 and OS (Table 2). Median follow-up for

Figure 1. Consort diagram.
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TTP2 for both sequential and nonsequential trials was
13.7 months. Regarding patient age, univariate analysis showed
that each subsequent decade was associated with slightly re-
duced risk of TTP2 (HR¼ 0.98, 95% CI¼ 0.95 to 1.00), indicating
similar TTP regardless of increasing age. Further, in univariate
analysis, there was no statistically significant difference in TTP2
during second-line clinical trials for older adults and younger
adults (HR ¼ 1.00, 95% CI¼ 0.94 to 1.06, P¼ .97) (Figure 2, B).

A total of 8280 participants were evaluable for OS in the 10
second-line sequential and nonsequential studies (Table 1).
Unique participants in second-line trials were more likely to be
younger (�70 years) adults (78.0%), male (60.9%), ECOG PS 0
(51.7%), and have at least 2 metastatic sites (74.3%). Median
follow-up for OS for both sequential and nonsequential trials
was 30.4 months.

Median OS was 12.4 and 12.3 months for older adults and
younger adults, respectively. In multivariable analysis, ECOG PS
of at least 1, presence of liver metastasis, peritoneal metastases,
and 2 or more metastatic sites were statistically significant as-
sociated with shorter OS (Table 2). Statistically significantly
shorter OS was observed for ECOG PS of at least 1 and liver and/
or peritoneal metastases in multivariable analysis, with lung
metastases emerging as another statistically significant risk
factor for shorter OS. Unlike analysis for TTP1 for first-line trials
and TTP2 for second-line trials, cohorts separated by each addi-
tional decade of age did not show any statistically significant
association by cohort with OS (P¼ .62) (Figure 2). There was no
statistically significant difference in OS during second-line clini-
cal trials for older adults and younger adults (OS: HR¼ 1.05, 95%
CI¼ 0.99 to 1.12, P¼ .11) (Figure 2, C).

Discussion

Older adults remain underrepresented as a proportion of the
population of patients with mCRC in clinical trials of both first-
and second-line treatments. Despite the fact that older adults
are more likely to develop CRC, analysis of the ARCAD database

clearly shows that there are statistically significantly fewer
older adults enrolled in both first-line and second-line clinical
trials. Beyond this, our data show that the chance of receiving
second-line therapy decreased by 11% for each additional de-
cade of life in multivariable analysis (P¼ .01). The a priori age
threshold of older than 70 years did not predict progression or
OS on first- or second-line trials.

Despite the fact that fewer older adults participated in first-
and second-line clinical trials, older adults with CRC had similar
outcomes to younger adults enrolled in CRC clinical trials. On
both first-line and second-line trials, there was no difference in
TTP or OS between older and younger adults with CRC.

Prior studies have established similar survival rates among
older adults and younger adults in the palliative treatment set-
ting. Folprecht and colleagues noted a similar median overall
survival of 11 months and slightly better median PFS of
5.5 months in pooled analysis of 22 trials of fluorouracil for older
adults vs younger adults (median OS ¼ 10.8 vs 11.3 months, P
value not statistically significant; median PFS 5.5 vs 5.3 months,
P¼ .01 for older adults aged �70 years vs younger adults aged
<70 years) (16). Similar survival was also noted in studies of
oxaliplatin-based (17-19) and irinotecan-based (20) regimens.
Studies of regimens that included targeted therapies have not
included specific age analyses (21-27). Age-specific analyses of
immunotherapy trials are forthcoming but not applicable to the
current analysis, which lacked studies including immunother-
apy for mCRC (28).

Understanding treatment patterns for older adults beyond
first-line therapy provides useful insights into the dissemina-
tion and uptake of treatment recommendations. On the whole,
older adults are less likely to be referred for oncology subspeci-
alty care and, when referred, have lower rates of both routine-
and clinical trial-based therapy for advanced disease (29,30). We
have now established similarly low rates of enrollment in clini-
cal trials beyond first-line therapy. Several factors may explain
this difference in clinical trial enrollment by age, including pa-
tient preference, provider bias, presence of limiting concurrent

Table 2. Odds of no subsequent treatment following participation in first-line trials and survival following participation in second-line trials

Characteristic

First-line therapy Second-line therapy Second-line therapy
Odds of no subsequent treatment Time to progression Overall survival

(n¼5289 [5121 evaluable]) (n¼ 7921 [7408 evaluable]) (n¼ 8280 [7764 evaluable])

No. (%) OR (95% CI) Pb HR (95% CI) Pb HR (95% CI) Pb

Age at enrollment, per 10 y 59.9 (10.7)a 1.11 (1.02 to 1.21) .01 0.97 (0.94 to 0.99) .005 0.99 (0.97 to 1.02) .62
Age category
�70 y 3889 (88.0) – – – – – –
>70 y 744 (85.5) – – – – – –

Sex
Female 1753 (88.2) Referent
Male 2880 (87.2) 1.15 (0.96 to 1.38) .12 0.98 (0.94 to 1.04) .54 0.97 (0.92 to 1.02) .20

ECOG PS
0 2566 (90.4) Referent <.001 <.001 <.001
1 1815 (85.8) 1.55 (1.30 to 1.84) 1.22 (1.16 to 1.28) 1.51 (1.43 to 1.59)
>1 115 (69.7) 4.07 (2.85 to 5.82) 1.59 (1.38 to 1.83) 3.54 (3.13 to 4.02)

Metastasis
Lung 1562 (87.4) 1.03 (0.86 to 1.23) .76 1.10 (1.04 to 1.18) .003 1.08 (1.01 to 1.16) .02
Liver 3421 (88.0) 0.90 (0.75 to 1.09) .29 1.36 (1.28 to 1.45) <.001 1.62 (1.52 to 1.74) <.001
Peritoneum 407 (88.1) 0.92 (0.68 to 1.24) .57 1.27 (1.03 to 1.57) .03 1.42 (1.15 to 1.75) .001

aValues are mean (SD). CI ¼ confidence interval; ECOG PS ¼ Eastern Cooperative Oncology Group Performance Status; HR ¼ hazard ratio; OR ¼ odds ratio.
bP values were calculated using a 2-sided Log rank test.
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Figure 2. Time to progression and overall survival (OS) analyses for first- and second-line clinical trials in older adults vs younger adults. Kaplan-Meier curves are

shown for (A) first-line OS (hazard ratio [HR] ¼ 1.11, 95% confidence interval [CI] ¼ 1.02 to 1.21, P¼ .01), (B) second-line time to progression 2 [TTP2] (HR¼1.00, 95%

CI¼0.94 to 1.06, P¼ .97), and (C) second-line OS (HR¼1.05, 95% CI¼ 0.99 to 1.12, P¼ .11). P values were calculated using a 2-sided Log rank test.
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medical conditions (frequently leading to reduced eligibility for
trials), or difficulties in access to treatment (31-33).
Understanding that TTP2 is comparable regardless of age, we
must question whether the observed differences in trial enroll-
ment rates are (1) comparable with the proportion of older
adults receiving standard therapy outside of clinical trials, and
(2) whether this difference is due to objective selection criteria.

Knowing that standards for cancer care emerge from results
of clinical trials, it is imperative that we enable generalization
of findings in both structure and execution of clinical trials for
patients with mCRC. How can we increase cancer care parity for
older adults? In addition to increasing enrollment in first-line
trials, we also need to design studies such that we can learn as
much as possible about the outcomes of older adults. Previous
work has demonstrated that validated measures of frailty are
an important metric in assessing the benefit of a therapeutic in-
tervention in the elderly population. The Geriatric Assessment
has been successfully embedded within cooperative group clini-
cal trials (34), and the Cancer in Aging Research Group Toxicity
Score can identify subsets of older adults at higher risk of symp-
tomatic adverse events or death (35). Clinical trial endpoints
should include those outcomes that mirror the values and pref-
erences of older adults (33,36,37). Specifically, measures of qual-
ity of survival rather than TTP or OS may provide insights into
preservation or recovery of function, active life expectancy, and
disability-free survival. Increased inclusion of patient-reported
outcomes is encouraged by the US Food and Drug
Administration to enhance the drug approval process with the
added insight of the patient experience (38). This is supported
by the subsequent NCI development, validation, and improved
survival outcome measures associated with systematic docu-
mentation of patient-reported outcomes in clinical trials and
routine care (39-41).

Secondly, we must expand clinical trial methodology to in-
clude key patient characteristics pertinent to older adults.
Specific recommendations have been published in detail else-
where and are summarized here (42,43). ARCAD investigators
have previously called for standardization of baseline character-
istics to report in Phase 3 trials investigating systemic treatment
of mCRC. Among recommendations for standard inclusion of
demographic, cancer characteristics (stage, differentiation, me-
tastases, potential for resection, etc), and laboratory values, rec-
ommendations include consideration of comorbidity or
evaluation of frailty defined as the accumulation of biologic def-
icits or disability associated with reduced quality and duration
of life (44).

Although the strength of this trial is that it evaluated out-
comes from 20 trials and 13 149 patients, the current analysis
included only patients enrolled in clinical trials and as such is
limited by lack of data regarding the toxicity among older and
younger adults, concurrent medical conditions, dose modifica-
tions, genomic data, sidedness, patient and family preferences,
provider bias, or comparison of patient characteristics among
those patients not referred to an oncology subspecialist and
those who were referred but either were not offered or chose
not to enroll in these clinical trials. Adverse event data were not
collected consistently across all studies to permit robust com-
parison by age. It is unclear whether the addition of that data
would statistically significantly affect PFS and OS, although
death from other conditions certainly contributes to observed
OS outcomes.

This ARCAD analysis provides the largest analysis to date
evaluating enrollment and survival outcomes of older adults ac-
crued to pivotal second-line mCRC clinical trials, providing

insights into factors associated with enrollment and outcome
disparities by age. Age should be considered less of an enroll-
ment criterion for clinical trials. Although the age threshold se-
lected aligns with prior published studies, the examination of
cohorts of patients with increasing age by decade likely reflects
the competing risk of older adult death from noncancer causes.
The analyses are limited by rates of enrollment for older adults
in individual studies with limited accrual of the oldest subsets
of older adults, for example, those aged 80 years or older. Yet,
the findings support consideration of enrollment of older adults
in second-line trials to understand how the treatments under
study and treatment dose intensity influence their PFS and OS.
Further prospective studies are needed to understand the im-
pact of concurrent medical conditions, polypharmacy, and soci-
odemographic factors beyond age on clinical trial offerings by
providers and on preferences of patients. Further consideration
should be given to the intersection of age with these factors and
inclusion of objective assessment of fitness for clinical trials to
enhance offerings for older adults.
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