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1 | BACKGROUND

Abstract

Body weight loss is frequently regarded as negatively related to outcomes in patients
with malignancies. This retrospective analysis of the FIRE-3 study evaluated the evo-
lution of body weight in patients with metastatic colorectal cancer (mCRC). FIRE-3
evaluated first-line FOLFIRI (folinic acid, fluorouracil and irinotecan) plus cetuximab
or bevacizumab in mCRC patients with RAS-WT tumors (ie, wild-type in KRAS and
NRAS exons 2-4). The prognostic and predictive relevance of early weight loss (EWL)
regarding patient outcomes and treatment side effects were evaluated. Retrospective
data on body weight during first 6 months of treatment were evaluated (N = 326).
To correlate with efficacy endpoints and treatment side effects, patients were
grouped according to clinically significant EWL 25% and <5% at Month 3. Age consti-
tuted the only significant predictor of EWL following a linear relationship with the
corresponding log odds ratio (P = .016). EWL was significantly associated with the
incident frequencies of diarrhea, edema, fatigue, nausea and vomiting. Further, a mul-
tivariate analysis revealed EWL to be an independent negative prognostic factor for
overall survival (32.4 vs 21.1 months; hazard ratio [HR]: 1.64; 95% confidence inter-
val [CI] = 1.13-2.38; P = .0098) and progression-free survival (11.8 vs 9.0 months;
HR: 1.72; 95% ClI = 1.18-2.5; P = .0048). In conclusion, EWL during systemic treat-
ment against mCRC is significantly associated with patient age. Patients exhibiting
EWL had worse survival and higher frequencies of adverse events. Early preventative
measures targeted at weight maintenance should be evaluated, especially in elderly
patients being at highest risk of EWL.

KEYWORDS
biomarker, metastatic colorectal cancer, RAS wild-type, weight loss

What's new

When patients with metastatic colorectal cancer (nCRC) rapidly lose weight early in the course
of treatment, that often forebodes a negative outcome. Here, the authors examined changes in
body weight in the first 3 months of treatment. Older patients had the highest risk of extreme
early weight loss (greater than 5%). This weight loss was correlated with adverse events such as
nausea, vomiting, and diarrhoea, and also with an 11-month reduction in overall survival. These
results should increase oncologists' awareness of patients' body weight change early in

treatment and encourage intervention from dietitians to help prevent weight loss.

median overall survival (OS) times exceeding 30 months have been
reached in mCRC.3"> However, side effects occur in almost all patients

With over 1.8 million newly diagnosed cases in 2018, colorectal can-
cer (CRC) is the second most common malignancy for females and
third most common malignancy for males worldwide.® The 5-year sur-
vival rate for the metastatic colorectal cancer (nCRC) is estimated at
less than 12.5%.2 With the introduction of modern targeted therapy,

and do compromise quality of life and impair physical performance.®®
Literature shows that patients exhibiting loss of body weight during
antineoplastic treatment have been identified being at higher risk for
treatment side effects.”** The frequency of weight loss prior to

chemotherapy reported in the literature ranges from 31% for
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TABLE 1 Baseline characteristics

Baseline characteristics Weight loss <5% (N = 279) Weight loss 5% (N = 47) P value

Treatment .75
Cetuximab 133 (47.7%) 21 (44.7%)
Bevacizumab 146 (52.3%) 26 (55.3%)

Sex 1
Male 202 (72.4%) 34 (72.3%)
Female 77 (27.6%) 13(27.7%)

Age (y) 011
<65 147 (52.7%) 15 (31.9%)
265 132 (47.3%) 32 (68.1%)

ECOG performance status 43
0 157 (56.3%) 23 (48.9%)
1and 2 122 (43.7%) 24 (51.1%)

Number of metastatic sites .057
1 125 (45%) 14 (29.8%)
22 153 (55%) 33(70.2%)
Missing 1(0.4%) 0 (0%)

BMI (kg/m?) 16
<30 231 (83.1%) 35 (74.5%)
=30 47 (16.9%) 12 (25.5%)
Missing 1(0.4%) 0 (0%)

Primary sidedness 1
Left 217 (78.6%) 36 (78.3%)
Right 59 (21.4%) 10 (21.7%)
Missing 3(1.1%) 1(2.1%)

Alkaline phosphatase (IU/L) 46
<300 241 (88.9%) 39 (84.8%)
=300 30 (11.1%) 7 (15.2%)
Missing 8(2.9%) 1(2.1%)

Leucocyte (/L) .87
<8 x 10° 160 (58.2%) 28 (60.9%)
28 x 107 115 (41.8%) 18 (39.1%)
Missing 4(1.4%) 1(2.1%)

Site of primary tumor 27
Colon 178 (63.8%) 24 (51.1%)
Rectum 90 (32.3%) 22 (46.8%)
Colon and rectum 10 (3.6%) 1(2.1%)
Unknown 1(0.4%) 0 (0%)

Metastasis in liver 014
Yes 243 (87.1%) 34 (72.3%)
No 36 (12.9%) 13 (27.7%)

Metastasis in lung .87
Yes 102 (36.6%) 18 (38.3%)
No 177 (63.4%) 29 (61.7%)

Metastasis in lymph nodes .32
Yes 96 (34.4%) 20 (42.6%)

No 183 (65.6%) 27 (57.4%)
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TABLE 1 (Continued)

Baseline characteristics
Metastasis in peritoneum
Yes 19 (6.8%)

No 260 (93.2%)

Weight loss <5% (N = 279)

International Journal of Cancer

Weight loss 5% (N = 47) P value
.077
7 (14.9%)

40 (85.1%)

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology Group.

Note: Bold values indicate P < .05.

non-Hodgkin's lymphoma patients to 87% for gastric cancer patients
and nearly 100% of patients with pancreatic cancer.*>® The fre-
quency of weight loss 25% postdiagnosis is 19.7% for Stage I-lll
CRC patients.'* Postdiagnosis weight loss before and during che-
motherapy is known to impair physical performance and can subse-
quently result in a continuous deterioration of the patient's overall
state and well-being.2 Additionally, unintentional weight loss
before treatment initiation has been shown to be an independent
prognostic factor for OS among patients with gastrointestinal
(GI) or lung tumors.221518 L ast, weight loss was associated with an
inferior OS in a variety of tumor entities.2?2% A multicenter, Pha-
se |l study of 41 patients with locally advanced rectal cancer under-
going chemoradiotherapy suggested that body weight loss 25%
(defined as malnutrition) is commonly observed and is associated
with adverse events.?* What is more, body weight losses 5% to
<10%, 10% to <20% and 220% are defined according to the Com-
mon Terminology Criteria for Adverse Events (CTCAE) as Grade 1,
Grade 2 and Grade 3, respectively. Severe CTCAE grading of body
weight loss is usually rare and malnutrition is underestimated in
clinical trials. In clinic, the nutritional assessment contains more
aspects, including anthropometric assessment, biochemical analy-
sis, clinical evaluation and dietary behavior, as well as quality of life
assessment. Our study defined a body weight loss different from
CTCAE evaluation. We defined early weight loss (EWL) as body
weight loss of 25% after 3 months of treatment.

Therefore, we aimed to evaluate the evolution of body weight and
the consequence of EWL 5% after 3 months of treatment on survival
and side effects of patients with RAS wild-type (RAS-WT) mCRC treated
in the large Phase Il FIRE-3 trial. We performed this study to raise the
awareness of oncologists and dietitians on patients' body weight change
(WC) at an earlier time and encouraged researchers to investigate
patients' characteristics and interventions specific to these patients
intensely. Methods to prevent further weight loss such as nutrition inter-

ventions should be incorporated into the cancer care.

2 | PATIENTS AND METHODS

21 | Study design

FIRE-3 was a prospective, multicenter, open-label Phase Il study
(NCT00433927).2° Briefly, FIRE-3 compared FOLFIRI (irinotecan
180 mg/m?, 400 mg/m?, 400 mg/m?

leucovorin fluorouracil

intravenously followed by a continuous infusion of 2400 mg/m?)
combined with either cetuximab (initial dose of 400 mg/m? followed
by a weekly dose of 250 mg/m?) or bevacizumab (5 mg/kg) as first-
line treatment of patients with unresectable mCRC with an intent-to-
treat population of 593 patients with KRAS-WT tumors. As the bene-
fit of bevacizumab was limited to RAS-WT patients, a post hoc analy-
sis was performed among the 400 patients with extended RAS-WT
tumors.> Among these 400 patients, 326 patients with body weight
data at both baseline and Month 3 are available for this study.
Patients' inclusion and exclusion criteria are presented in Figure S1.
Regarding the design, conduct of the trial, the full study population,
treatment schedules, concordance with the Declaration of Helsinki

and approval of ethics committees were reported previously.?®

2.2 | Patients

In light of the adoption of RAS analyses as an improved biomarker of
response to cetuximab therapy and its evaluation in FIRE-3, we
decided to perform the present analyses in the RAS-WT population
with unresectable mCRC as previously described.® Patients with avail-
able baseline and follow-up body weight data were included. The per-
centage of WC from baseline to Month 3 25% is denoted EWL
thereafter. WC is defined as:

BOdy WeightMonth 3~ BOdy Weightbaseline

: x 100%
BOdY We|ghtbaseline ’

2.3 | Statistics

Statistical analyses were performed using R (version 3.6.1) and more
particularly the packages survival (version 2.44-1.1), mgcv (version
1.8-28), withr (version 2.1.2) and forestplot (version 1.9). In this
exploratory analysis, patients were grouped into two cohorts weight
loss 25% and weight loss <5% after 3 months of treatment. The cutoff
point of 5% is widely accepted in the literature as well as in interna-
tional and national guidelines as a malnutrition indicator.®24-%° Base-
line characteristics between the two weight loss groups and between
cohorts with available body weight data after 3 months of treatment
and the rest of RAS-WT population were compared with Fisher's exact
tests. Univariate and multivariate logistic regression analyses were

used to explore the possible predictors for weight loss. A penalized
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FIGURE 1
Evolution according to weight group at Month 3. Cl, confidence interval [Color figure can be viewed at wileyonlinelibrary.com]

logistic regression spline was fitted to explore the functional relation-
ship between weight loss and age.
Adverse events were monitored throughout the treatment

period and were graded according to the National Cancer

Representation of the mean evolution of weight with 95% Cl over time (from baseline to Month 6). A, Main evolution. B,

Institute Common Terminology Criteria for Adverse Events
version 3.0. Fisher's exact tests were used to compare the
number of patients experiencing at least one adverse event in

each cohort.
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Univariate Multivariate
(A) Univariate

L DN OR(95%Cl) P value OR(95%Cl) P value
Cet. vs bev. ! i 1.13(0.61-2.12) 71 1.07 (0.53-2.17) .85
Female vs male | i 1(0.49-1.96) .99 1.27 (0.55-2.82) .57
Age: >65vs <65 I § 238(1.25471) .01 2.37 (1.16-5.04) 021
ECOG: 1-2vs 0 b ) 1.34 (0.72-2.51) .35 1.04 (0.51-2.09) .92
LLD: yes vs no N N 0.45 (0.2-0.91) .035 0.48 (0.16-1.41) .18

k 1
Log CEA [ 1.02 (0.88-1.19) .75 0.99 (0.84-1.16) .88
Primary site: rectum vs colon } 4 1.81(0.96-3.42) .067 2.25(1.04-5.04) .044
Primary side: right vs left L N 1.02 (0.46-2.12) .96 1.06 (0.36-2.98) 91
k 1
No. of metastasis ' i 1.32 (0.96-1.8) .078 0.94 (0.55-1.55) 8
T T T T 1
0.25 0.50 1.0 2.0 4.0

Weight loss > 5 % odds ratio (log-scale)

(B)

-1.5

Log—odds ratio

30 40 50

60 70

Age at randomization

FIGURE 2 A, Univariate and multivariate logistic regression analysis of weight loss prediction. B, Impact of age on weight loss [Color figure

can be viewed at wileyonlinelibrary.com]

Progression-free survival (PFS) and OS were displayed as
Kaplan-Meier estimation curves and compared using log-rank tests.
PFS and OS were calculated from Month 3 on to control
for potential guarantee-time bias. Median survival times and
corresponding 95% confidence intervals (Cls) were computed.
Univariate Cox proportional hazards models were used to calculate
the hazard ratios (HRs) and corresponding 95% Cls of all influenc-

ing parameters for survival. Multivariate Cox proportional hazards

regression models were fitted to adjust the effect of weight loss
during treatment for potentially prognostic covariates: age, sex,
Eastern Cooperative Oncology Group (ECOG) performance status,
liver limited disease, baseline carcinoembryonic antigen (CEA), pri-
mary tumor side, number of metastatic sites and treatment. Linear
mixed effect models were fitted to explore the mean evolution of
weight over time. The significance level was set to .05 for all

analyses.
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3 | RESULTS

3.1 | Patients' characteristics

Of 400 patients with RAS-WT tumors in the FIRE-3 study, baseline
weight data were available for 400 patients (100%). Weight data
after 3 months of systemic treatment were available for
326 patients (81.5%). Patients were divided into subgroups of
EWL <5% (N = 279, 85.6%) and 25% (N = 47, 14.4%) after
3 months of systemic treatment. Within each subgroup, baseline
patient and tumor characteristics were analyzed (Table 1). Here,
EWL 25% was significantly associated with patients age > 65 years
(P = .011). Further, patients exhibiting EWL 25% appeared to have
less hepatic metastasis at baseline (P = .014) (Table 1). Addition-
ally, baseline characteristics of patients with available body weight
data after 3 months of treatment were compared with whole RAS-
WT population of FIRE-3 (Table S1). No significant differences

were detected.

3.2 | Evolution of body weight and body weight
change over time

During the first month of treatment, patients lost an average of 0.7 kg
of initial body weight (Figure 1A). From Month 1 to Month 6, the evo-
lution of weight seems to be linear with an average gain of
0.38 kg/mo.

Patients with an EWL 25% of treatment experienced a greater
average weight loss from baseline to Month 1 than patients with
EWL < 5% (weight loss: 3.9 vs 0.1 kg, difference: 3.8; 95% Cl = 2.8-4.8,
P < .001). From baseline to Month 3, patients with EWL < 5% gained an
average of 1.3 kg of initial body weight, while patients with EWL 25%
lost an average of 7.8 kg (95% Cl = 6.8-8.7, P < .001). The difference

Weight loss <5% (N = 265)

Weight loss 25% (N = 42)

between the two groups was 9.1 kg from baseline to Month 3 (95%
Cl = 8-10.1, P < .001) (Figure 1B).

3.3 | Prediction of EWL

Univariate and multivariate logistic regressions were used to evaluate
predictive factors for EWL. Here, only patient age = 65 independently
predicted the occurrence of EWL (odds ratio [OR]: 2.37; 95% Cl = 1.16-
5.04; P = .021) (Figure 2A). Of note, patient age exhibited a linear effect
on log-odds ratio regarding the occurrence of EWL (P = .016)
(Figure 2B).

3.4 | Adverse events

Among all patients with available body weight data, the number of
patients receiving full 3 months of treatment was 307 (93.9%). Only
these patients were evaluated to allow for comparison of adverse
event rates.

A significant relationship between EWL and side effects
after 3 months of treatment was observed as follows: diarrhea,
edema, fatigue, nausea and vomiting (Table 2). Of note, compa-
rable results were observed for side effects after 1 month of
treatment (Table S2). From baseline to Month 1, EWL was
associated with a higher risk of diarrhea, edema and fatigue
(Table S2).

3.5 | The prognostic relevance of weight loss

To control for guarantee-time bias, only patients who had completed

at least 3 months of treatment were considered. In Kaplan-Meier

TABLE 2 Treatment related adverse
events in two weight groups at Month 3

Any grade Grade 3-4 Any grade

Diarrhea 123 (46.4) 13 (4.9) 32(76.2)
Edema (eg, peripheral) 16 (6) 0(0) 7 (16.7)
Fatigue (asthenia, lethargy) 113 (42.6) 0(0) 25 (59.5)
Hematotoxicity 238 (89.8) 36 (13.6) 38 (90.5)
Hypertension 63(23.8) 15 (5.7) 7 (16.7)
Infection 78 (29.4) 7 (2.6) 18 (42.9)
Liver toxicity 150 (56.6) 10(3.8) 29 (69)

Mucositis/stomatitis 85 (32.1) 7 (2.6) 18 (42.9)
Nausea 121 (45.7) 5(1.9) 27 (64.3)
Neurotoxicity 59 (22.3) 0(0) 14 (33.3)
Obstipation 58(21.9) 1(0.4) 9(21.4)
Pain 101 (38.1) 4(1.5) 19 (45.2)
Vomiting 39 (14.7) 4 (1.5) 14 (33.3)

Note: Bold values indicate P < .05.

Grade 3-4 P value
6(14.3) .00039
0(0) .025
1(2.4) .046

14 (33.3) 1
0(0) 43
2(4.8) A1
3(7.1) .18
3(7.1) 22
3(7.1) .03
1(2.4) 12
0(0) 1
3(7.1) 4
0(0) .0069
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)

Univariate Multivariate
(A) Univariate

L) D HR (95% Cl) P value HR(95%Cl) P value
Weight loss: > 5% vs <5% ! 4 1.59 (1.14-2.22) .0063 1.64 (1.13-2.38) .0098
Cet. vs bev. ' | 1.25 (0.98-1.59) .071 1.32 (1.01-1.73) .043
Female vs male ' | 0.88 (0.67-1.16) .36 0.78 (0.56-1.07) 13
Age: > 65vs <65 } i 1.26 (0.99-1.61) .059 1.08 (0.82-1.42) .59
ECOG:1-2vs 0 ! i 1.24 (0.97-1.58) .085 1.3 (0.98-1.72) .065
LLD: yes vs no [ i 0.69 (0.54-0.9) .0053 0.7 (0.47-1.04) 079
log CEA () 1.09 (1.02-1.15) .0059 1.12 (1.05-1.19) .00045
Primary side: right vs left ' l 1.73 (1.29-2.31) .00023 1.94 (1.37-2.75) .0002
No. of metastasis } i 1.23 (1.09-1.39) .00066 1.07 (0.89-1.29) 48

T T T T T 1
0.50 0.71 1.0 141 2.0 2.83
OS hazard ratio (log-scale)

B)

‘C_? - — = \Weight loss < 5 %
= Weight loss 25 %
«©
o
Median (months):
Weight loss < 5%: 32.4, 95% Cl = (28.7-36.4)
Weight loss 25%: 21.1, 95% Cl = (17.4-28.8)
N
s P value = .0058 (log-rank test}
3
s
g
<
(@] S
N
o
o
=
T T T T T T T
0 3 12 24 36 48 60
Time from randomization {(months)
Number at risk:
Weight loss < 5% 265 237 166 111 59 27
Weight loss > 5% 42 34 17 11 6 4

FIGURE 3 Impact of weight loss on OS after 3 months. A, Evaluation of independent prognostic factors for OS after 3 months using Cox
regression analysis. B, Kaplan-Meier plot. OS, overall survival [Color figure can be viewed at wileyonlinelibrary.com]

analyses, a prognostic relevance of EWL on OS and PFS was Here, EWL independently predicted OS and PFS in patients with
observed. Patients with EWL =5% exhibited an inferior OS and PFS RAS-WT mCRC (HR for OS: 1.64, 95% Cl = 1.13-2.38, P = .0098,
compared to patients with EWL < 5% (OS: 21.1 vs 32.4 months, Figure 3A; HR for PFS: 1.72, 95% ClI = 1.18-2.5, P = .0048,
P = .00084, Figure 3B; PFS: 9.0 vs 11.8 months, P = .0022, Figure 4). Figure S2). Univariate and multivariate logistic regression analysis
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FIGURE 4 Kaplan-Meier plot of PFS after 3 months. PFS, progression-free survival [Color figure can be viewed at wileyonlinelibrary.com]

showed that EWL was not significantly associated with overall

response rate (ORR) (HR 0.5,
95% Cl = 0.21-1.24, P = .12, Figure S3),

most probably reflecting the disadvantages of this parameter in the
assessment of targeted first-line treatment in mCRC patients.

3.6 | The predictive relevance of weight loss

To evaluate the relevance of EWL to predict a treatment benefit
of FOLFIRI plus either bevacizumab or cetuximab, we compared
EWL subgroups within each treatment arm. Here, no formal inter-
action of treatment arm with EWL was detected (P = .65)
(Figure S4).

4 | DISCUSSION

We investigated the evolution of body weight during standard first-
line treatment for mCRC and evaluated the prognostic and predictive
relevance of EWL, that is, weight loss evaluated after 3 months. To
this end, we used data from the large Phase Ill trial FIRE-3 comparing
FOLFIRI plus cetuximab with FOLFIRI plus bevacizumab in RAS-WT
mCRC patients.®>?> An important finding of FIRE-3 was prolonged OS
favoring FOLFIRI/cetuximab in the absence of significant differences
in PFS and ORR.

Body weight loss according to CTCAE assessment is different
from nutritional assessment in the clinic, which contains more evalua-
tions regarding the overall nutritional status with consideration of
quality of life. In our cohort, all patients were categorized as Grade 1
(body weight loss 5% to <10%) or Grade 2 (body weight loss 10% to
<20%) according to CTCAE. No patients were categorized as Grade 3

(body weight loss 220%). We first examined the evolution of body
weight during the first 6 months of treatment within FIRE-3. Here, we
found that patients lost most weight during the first month of treat-
ment (an average of 0.7 kg), whereas patients slowly recovered here-
after with a weight gain of average 0.38 kg/mo (Figure 1A). To
evaluate the impact of weight loss on treatment side effects and
patient outcome, we divided patients according to early and clinically
relevant weight loss 25% or <5% after 3 months of treatment
(EWL).15193132 patients with EWL 25% showed an average maximum
weight loss of 1.1 kg/mo during first 6 month of treatment
(Figure 1B). Of note, patients' age at randomization (>65 years) was
the only baseline parameter that seemed to predict occurrence of
EWL 25% with an OR of 2.37. This relationship between OR and
patient age looks linear indicating elderly patients being at highest risk
for the development of EWL. Here, it is well known that elderly
patients lose more weight in general due to changes of the metabolic
state and taste as well as fatigue on chewing or difficulty with food
preparation.3®

Next, we examined potential consequences of EWL. We ana-
lyzed the impact of EWL on adverse event rates during the first
3 months of treatment. We found that patients exhibiting EWL
>5% were at higher risk for the development of the following
adverse events: fatigue, diarrhea, nausea/vomiting and edema.
Here, our results are in accordance with a previous publication,
which indicates that especially Gl symptoms, such as nausea and
vomiting, significantly correlated with weight loss.>* Thus, GI symp-
toms besides fatigue and edema should be included in early nutri-
tional evaluations.

We then evaluated the association of EWL 25% with patient
outcome. Here, we found a significant difference in median OS

between the two subgroups of 11.3 months favoring patients with


http://wileyonlinelibrary.com

LIU ET AL

121

EWL < 5% (32.4 vs 21.1 months). Further, EWL affected PFS with
a median difference of 2.8 months between the two subgroups
(11.8 vs 9.0 months). Both results remained significant in multivar-
iate analysis after adjusting for treatment and further prognostic
parameters, such as primary tumor sidedness, baseline CEA and
ECOG (all P < .05). Of note, no significant association of EWL and
ORR was observed, most probably reflecting the early time point
of ORR within the treatment of mCRC and therefore less depen-
dence on nutritional status than long-term parameters such as
survival.2°3%:3¢

Finally, we analyzed whether EWL 25% might predict treatment
benefit comparing FOLFIRI/cetuximab with FOLFIRI/bevacizumab.
Here, no significant interaction between treatment arm and EWL was
observed (P = .65).

To the best of our knowledge, our study is the detailed analysis of
the evolution of body weight during modern targeted first-line treatment
among patients with mCRC and RAS-WT tumor. Here, we identified
elderly mCRC patients being at highest risk of weight loss. In line with
previous publications in the field of mCRC and various other tumor enti-
ties, weight loss was identified as risk factor for frequent adverse events
during first-line treatment, especially Gl symptoms as well as fatigue and
edema. Further, EWL 25% was associated with inferior patient survival.

These results indicate that weight maintenance during treatment
should become a standard part of clinical oncologists' assessment.
Methods to prevent further weight loss such as nutrition interven-
tions should be incorporated into cancer care. All mCRC patients
should have access to nutritional counseling during treatment pro-
vided by clinical dietitians.®®” Dietitians are qualified to discuss strate-
gies to prevent weight loss, reinforce the importance of maintaining a
normal body weight throughout life. Additionally, clinicians should
stress the importance of weight management in patients with mCRC.
These results are in line with current European Society for Clinical
Nutrition and Metabolism (ESPEN) guidelines, which recommend that
patients maintain a normal weight.®38

Our study is certainly limited by its retrospective nature. The patient
number in our cohort gradually decreased due to discontinuation of treat-
ment. Patients' dietary behaviors, situations or environments that could
promote WC were not recorded. Furthermore, baseline and follow-up
data regarding body weight were evaluable among 81.5% of the patients
(326 out of 400). In consideration of the guarantee-time-bias, we did a
landmark analysis to rule out that EWL merely indicated treatment dura-
tion. Here, we decided to focus our investigation on impact of weight loss
at Month 3 on survival since this is the most recognized time point.2%%? In
addition, we admitted that dose intensity could be the confounding factor
associated with prognosis. Further prospective study with consideration
of doseintensity is needed to validate our results.*°

In conclusion, EWL 25% from baseline to Month 3 is an indepen-
dent prognostic biomarker for patient survival and adverse events in
RAS-WT mCRC patients receiving first-line targeted therapy. Of note,
age correlates significantly with the occurrence of weight loss. Aware-

ness about early detection of weight loss needs to be raised and
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interventions are needed for weight maintenance for all mCRC
patients during treatment. Hence, early preventative measures
targeting weight maintenance should be evaluated, especially in

elderly patients who are at highest risk.
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