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ABSTRACT
Objectives  Early-onset colorectal cancer (EO-
CRC) incidence is increasing, raising a clinical 
challenge. Clinicians tend to treat EO-CRC 
patients with more intensive regimens despite 
the lack of survival benefits, based on an 
age-related bias. Limited evidence is available 
regarding treatment-related toxicities in this 
peculiar subset of patients.
Methods  We performed a literature search in 
MEDLINE/PubMed, EMBASE and Scopus, looking 
for reporting of nausea, vomiting and diarrhoea 
occurring in patients with EO-CRC, defined by 
age lower than 50 years old at initial diagnosis, 
while receiving anticancer treatment.
Results  2318 records were screened and 9 
full-text articles were considered eligible for 
inclusion for a total of 59 783 patients (of whom 
8681 EO-CRC patients). We found nausea and 
vomiting occurring at higher incidence among 
EO-CRC compared with older patients, while 
no difference was reported as for diarrhoea. 
Peritoneal involvement, age younger than 
40, female gender, suboptimal adherence to 
guidelines and oxaliplatin might represent 
potential risk factors for increased nausea and 
vomiting in patients with EO-CRC.
Conclusion  EO-CRC patients experience more 
nausea and vomiting but equal or less diarrhoea 
compared with older patients. Adherence to 
clinical guidelines is recommended, and more 
data are warranted to assess if an enhanced 
antiemetic approach might be required, 
particularly in case of specific risk factors.

INTRODUCTION
In the USA, colorectal cancer (CRC) 
recently became the first and second cause 
of cancer death among adult male and 
female between 20 and 50 years of age, 
respectively. This is the epidemiological 
consequence of a steady CRC incidence 

increase by 1%–4% per year, which has 
been reported worldwide since the early 
90s.1

Early-onset CRC (EO-CRC) commonly 
defines CRCs diagnosed in adults earlier 
than 50 years of age, based on the empir-
ically predefined age screening cut-
off.1 Most of EO-CRC are sporadic and 
usually occur in the left side of the colon 
or rectum, with peculiar clinicopatholog-
ical features.1 EO-CRC patients prognosis 
is harshly debated and no clear-cut data 
emerged due to wide heterogeneity of 
data available mainly in terms of stages 
and treatments provided.1 Despite these 
partial data, based on an age-related bias, 
clinicians are prone to treat EO-CRC 
patients with more aggressive medical 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Patients with early-onset colorectal cancer 
(EO-CRC) often receive more intensive 
cytotoxic regimens without achieving 
survival benefits, while few data are 
available on toxicities experienced by this 
peculiar patients’ population.

WHAT THIS STUDY ADDS
	⇒ Unexpectedly, patients with EO-CRC suffer 
more nausea and vomiting compared 
with older patients. Oxaliplatin, peritoneal 
involvement, age younger than 40, female 
gender and a low body mass index might 
play a role as potential risk factors of 
increased nausea and vomiting.

HOW THIS STUDY MIGHT AFFECT 
RESEARCH, PRACTICE OR POLICY

	⇒ Based on this initial data, dedicated 
studies are warranted to define if 
enhancing primary antiemetic prophylactic 
might be an option to improve treatment 
tolerability in young patients with CRC.
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regimens.2 Furthermore, very little is known on the 
toxicity burden experienced under treatment by this 
subset of patients.

Here, we review the available literature to address 
the burden of nausea, vomiting and diarrhoea expe-
rienced by patients with EO-CRC receiving standard 
CRC treatments. We focused on these toxicities given 
their prevalence and impact on patients’ quality of life.

MATERIALS AND METHODS
The purpose of this systematic review is to evaluate the 
burden of nausea, vomiting and diarrhoea occurring 
in patients with EO-CRC undergoing systemic medical 
treatments.

We reviewed MEDLINE/PubMed, EMBASE and 
Scopus for citation from December 1962 to March 
19th, 2023. The Medical Subject Headings terms used 
for the search in PubMed were (young[Title/Abstract] 
OR early onset)[Title/Abstract] AND (Gastrointes-
tinal[Title/Abstract] OR nausea[Title/Abstract] OR 
vomiting[Title/Abstract] OR diarrhea[Title/Abstract] 
OR diarrhoea)[Title/Abstract] AND (colorectal 
adenocarcinoma[Title/Abstract] OR colorectal[Title/
Abstract] OR CRC[Title/Abstract] OR colon[Title/
Abstract] OR rectal)[Title/Abstract]. The Medical 
Subject Headings used for the search both in EMBASE 
were (young:ab,ti OR 'early onset':ab,ti) AND ('gastro-
intestinal':ab,ti OR nausea:ab,ti OR vomiting:ab,ti OR 
diarrhea:ab,ti OR diarrhoea:ab,ti) AND ('colorectal 
adenocarcinoma':ab,ti OR colorectal:ab,ti OR crc:ab,ti 
OR colon:ab,ti OR rectal:ab,ti). The Medical Subject 
Headings terms used for the search in Scopus were 
TITLE-ABS-KEY ((young OR early AND onset) AND 
(gastrointestinal OR nausea OR vomiting OR diarrhea 
OR diarrhoea) AND (colorectal AND adenocarcinoma 
OR colorectal OR crc OR colon OR rectal).

Inclusion criteria were the following: full-text 
articles of studies reporting on or reviewing nausea, 
vomiting and/or diarrhoea occurring in patients with 
CRC diagnosed earlier than 50 years of age and 
treated with systemic medical regimens. The exclusion 
criteria were: publications written in language other 
than English, the inclusion of patients older than 50 
years of age and/or younger than 18 among EO-CRC 
population. Full-text selection and data extraction was 
carried out by two reviewers with inter-rater agree-
ment (MP and GM). Data concerning clinical study 
type, prevalence and severity of nausea, vomiting and 
diarrhoea, and treatment regimens administered were 
reviewed to look for differences between patients with 
EO-CRC and their older counterpart. Finally, collected 
data, table and manuscript were then reviewed by 
other authors ahead of submission.

RESULTS
Out of 2318 screened, 38 records were identified 
through database searching (PUBMED, EMBASE 
and SCOPUS) plus 3 additional records by manual 

searching through bibliographies of selected manu-
script (online supplemental figure 1). Nine records 
were eligible for inclusion, all being full-text arti-
cles3–11 accounting for a total of 59 783 patients of 
whom 8681 patients with EO-CRC) (table  1). Most 
of the studies included CRC only patients. However, 
some of the studies were included despite considering 
also other tumour types provided that the burden of 
nausea, vomiting and diarrhoea were described sepa-
rately from non-CRC histology.6 8

Nausea and vomiting in EO-CRC
The incidence of nausea in patients with EO-CRC 
was reported significantly higher as compared with 
the older counterpart in all the studies dealing this 
topic.3–7 9–11

In the adjuvant setting, a post hoc analysis on 16 349 
patients from the IDEA trial described a higher inci-
dence of nausea and vomiting in EO-CRC.3 Impor-
tantly, one study did not report any difference in 
nausea, vomiting or diarrhoea incidence considering 
50 years of age as upper limit cut-off, while confirmed 
the same trend presented in other studies with a 
higher incidence of nausea and vomiting in the subset 
of EO-CRC younger than age 40 (10% vs 7%, OR 
0.64, p 0.04).5

In the metastatic setting, Blanke et al4 reported 
a higher prevalence of grade 3 or higher nausea in 
EO-CRC. In addition, in TRIBE and TRIBE2 trials 
EO-CRC had a higher risk of nausea and vomiting.9 
The authors suggested that these results might be 
related to a higher percentage of females among 
the youngers.9 A similar but not-statistically signifi-
cant higher rate of any grade nausea (43% vs 32%, 
p=0.249) and vomiting (26% vs 16%, p=0.226) has 
been described in EO-CRC patients with advanced 
RAS wild-type mCRC treated with FOLFOX plus 
panitumumab within the Valentino clinical trial.10 
Similarly, Meng et al, dividing in three age subgroups 
patients treated with first line FOLFOX (<50 yars 
vs 50–65 years vs >65 years), identified differences 
in incidence of nausea/vomiting (69.3% vs 57.6% vs 
60.4%, p=0.019), and the EO-CRC group had also 
earlier onset of nausea/vomiting (1.0 vs 2.1 vs 2.6 
weeks, p=0.012).11

In a population of both non-metastatic and meta-
static CRC patients, similar findings were obtained 
with patients with EO-CRC being more likely to report 
nausea and vomiting.6 Finally, in one study female 
gender and age lower than 50 were significantly asso-
ciated with the onset of gastrointestinal toxicities.7

Diarrhoea in EO-CRC
Differently from data concerning nausea and vomiting, 
patients with EO-CRC were found to suffer same or 
less diarrhoea compared with their older counterpart 
both in the adjuvant and the metastatic setting.3 8–11
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In one study conducted in the adjuvant setting, any 
grade diarrhoea during treatment was observed in 
37% of patients with EO-CRC younger than 40 years 
(control cohort not available).8 In the same setting, 4 
while in the IDEA trial cohort no increased in diar-
rhoea incidence was noticed among patients with 
EO-CRC.3

Moreover, even in the advanced setting when 
receiving a triplet combination, patients with EO-CRC 
had a lower risk of diarrhoea.9 Similarly, Meng and et 
al11 found lower incidence of severe diarrhoea (6.1% 
vs 9.1% vs 13.0%, p=0.02) in patients with EO-CRC 
treated with first line FOLFOX. Also from the Valen-
tino trial, no significant differences in any grade diar-
rhoea (54% vs 52%, p=0.855) were reported.10

DISCUSSION
In our review, we found that patients with EO-CRC 
suffer more nausea and vomiting compared to older 
patients receiving systemic anticancer treatments. 
Data available in retrieved articles did not allow us to 
precisely define the impact of each specific anticancer 
regimen on nausea and vomiting. However, given its 
prevalence of administration and its emetogenicity, 
oxaliplatin might be regarded as a potential risk factor 
of increased nausea and vomiting in patients with 
EO-CRC.12

Nausea and vomiting represent a multifactorial 
symptom and the primary cause is often difficult to 
assess. Accordingly, all but one articles retrieved do 
not differentiate its cause.7 Indeed, there are several 
potential causes leading to an increased burden of 
nausea and vomiting in patients with EO-CRC, which 
might also be differently prevalent from older patients. 
First, EO-CRC patients more frequently receive more 
intense cytotoxic combinations, including multiple 
drugs with moderate emetogenic potential, and this 
might explain more nausea and vomiting.2 12 Second, 
it should be noted that the reported higher preva-
lence of peritoneal involvement in EO-CRC, partic-
ularly in patients with mucinous or signet-ring CRC, 
might impact on the burden of nausea and vomiting.1 2 
Third, the burden of nausea and vomiting in EO-CRC 
has been reported to increase among those younger 
than 40 years of age,5 6 which has been postulated 
to be potentially related to psychological conse-
quences and emotional stress of a cancer diagnosis 
at a very young age. Moreover, it has been reported 
that younger female patients, particularly if with low 
body mass index according to data from a CRC popu-
lation ranging between 40 and 65 years of age, might 
suffer more nausea and vomiting.7 13 Finally, based on 
data from other young patients with cancer cohorts 
not limited to EO-CRC, physicians suboptimal adher-
ence to international guidelines for the management of 
nausea and vomiting treating younger patients might 
represent an additional risk factor.14 Indeed, based on 
an age-related bias, patients with EO-CRC might be 

expected to better tolerate medical systemic treatments 
and consequently be undertreated for side effects. 
However, according to data available so far in the liter-
ature, this attitude should be discouraged. Indeed, we 
suggest patients with EO-CRC to be treated for nausea 
and vomiting as stated in European Society of Medical 
Oncology (ESMO) and American Society of Clinical 
Oncology (ASCO) guidelines for the overall cancer 
population.12

Differently from nausea and vomiting, we found 
that the burden of diarrhoea experienced by patients 
with EO-CRC is overall comparable or lower to the 
older counterpart.3 Thus, diarrhoea does not emerge 
as a specific issue among the gastrointestinal toxicity 
burden experienced by patients with EO-CRC.

Our review has some limitations such as the few data 
available on this topic and the heterogeneity of records 
retrieved hampering the drawing of definitive conclu-
sion. Most of the studies retrieved are secondary anal-
ysis of randomised clinical trials whose first aim was 
not to address EO-CRC specific outcomes, leading 
to the lack of a proper matched control population. 
Moreover, the lack of grading for nausea, vomiting and 
diarrhoea in most of the studies retrieved hampered 
the understanding of the actual impact of these toxici-
ties on EO-CRC patients quality of life (QoL). Accord-
ingly, towards any clinical implementation more data 
are mandatory.

In conclusion, given the limited amount of data on 
this topic in this specific subset of patients, nausea and 
vomiting in patients with EO-CRC should be managed 
as recommended in the ASCO and ESMO clinical 
guidelines for the general CRC population. Further 
dedicated and prospective studies are warranted to 
define if enhancing primary antiemetic prophylactic 
might be an option to improve treatment tolerability 
and QoL in patients with EO-CRC.

Author affiliations
1Department of Oncology and Hemato-Oncology, Università degli Studi di 
Milano, Milano, Italy
2Department of Hematology, Oncology and Molecular Medicine, Grande 
Ospedale Metropolitano Niguarda, Milano, Italy
3Medical Oncology Unit and Department of Internal Medicine, Fondazione 
IRCCS Policlinico San Matteo and University of Pavia, Pavia, Italy
4Clinical Nutrition and Dietetics Unit, Fondazione IRCCS Policlinico San Matteo, 
Pavia, Italy
5Gastroenterology and Gastrointestinal Endoscopy Unit, Vita-Salute San 
Raffaele University, IRCCS San Raffaele Scientific Institute, Milano, Italy
6Department of Medical Oncology, Vimercate Hospital, ASST Brianza, Vimercate, 
Italy

Acknowledgements  AS-B, SS, GM, MP, SG, SM, KB and EB 
are supported by Fondazione Oncologia Niguarda Onlus.

Contributors  AS-B, SA and GM conceived the short report. 
GM, MP, SG and SM collected data and GM, MP, AS-B and SS 
wrote the manuscript. KB, GMC, PP, RC, FS and EB critically 
reviewed the manuscript.

Funding  Fondazione Regionale per la Ricerca Biomedica 
Regione Lombardia (Project CP 12/2018 IANG CRC) to SS 
and AS-B.

copyright.
 on A

ugust 31, 2023 at A
S

S
T

 N
iguarda. P

rotected by
http://spcare.bm

j.com
/

B
M

J S
upport P

alliat C
are: first published as 10.1136/spcare-2023-004203 on 21 June 2023. D

ow
nloaded from

 

http://spcare.bmj.com/


5Mauri G, et al. BMJ Supportive & Palliative Care 2023;0:1–5. doi:10.1136/spcare-2023-004203

Short report

Competing interests  SS is advisory board member for Amgen, 
Bayer, BMS, CheckmAb, Daiichi-Sankyo, Guardant Health, 
Merck, Novartis, Roche-Genentech and Seagen. AS-B is 
advisory board member for Amgen, Bayer, Sanofi and Servier. 
GM received honoraria from COR2ED. The other authors 
declare no conflicts of interest.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally 
peer reviewed.

Supplemental material  This content has been supplied by the 
author(s). It has not been vetted by BMJ Publishing Group 
Limited (BMJ) and may not have been peer-reviewed. Any 
opinions or recommendations discussed are solely those of 
the author(s) and are not endorsed by BMJ. BMJ disclaims 
all liability and responsibility arising from any reliance placed 
on the content. Where the content includes any translated 
material, BMJ does not warrant the accuracy and reliability of 
the translations (including but not limited to local regulations, 
clinical guidelines, terminology, drug names and drug dosages), 
and is not responsible for any error and/or omissions arising 
from translation and adaptation or otherwise.

Open access  This is an open access article distributed in 
accordance with the Creative Commons Attribution Non 
Commercial (CC BY-NC 4.0) license, which permits others 
to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different 
terms, provided the original work is properly cited, appropriate 
credit is given, any changes made indicated, and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.​
0/.

ORCID iDs
Riccardo Caccialanza http://orcid.org/0000-0002-9379-3569
Andrea Sartore-Bianchi http://orcid.org/0000-0003-0780-0409

REFERENCES
	 1	 Mauri G, Sartore-Bianchi A, Russo A-G, et al. Early-

onset colorectal cancer in young individuals. Mol Oncol 
2019;13:109–31. 10.1002/1878-0261.12417 Available: 
https://doi.org/10.1002/1878-0261.12417

	 2	 Kanter K, Fish M, Mauri G, et al. Care patterns and overall 
survival in patients with early-onset metastatic colorectal 
cancer [JCO Oncol Pract OP2001010]. JCO Oncol Pract 
2021;17:e1846–55. 10.1200/OP.20.01010 Available: https://​
doi.org/10.1200/OP.20.01010

	 3	 Fontana E, Meyers J, Sobrero A, et al. Early-onset colorectal 
adenocarcinoma in the IDEA database: treatment adherence, 
toxicities, and outcomes with 3 and 6 months of adjuvant 
Fluoropyrimidine and Oxaliplatin. JCO 2021;39:4009–19. 
10.1200/JCO.21.02008 Available: https://doi.org/10.1200/​
JCO.21.02008

	 4	 Blanke CD, Bot BM, Thomas DM, et al. Impact of young 
age on treatment efficacy and safety in advanced colorectal 
cancer: A pooled analysis of patients from nine first-line phase 
III chemotherapy trials. JCO 2011;29:2781–6. 10.1200/

JCO.2010.33.5281 Available: https://doi.org/10.1200/JCO.​
2010.33.5281

	 5	 Hubbard J, Thomas DM, Yothers G, et al. Benefits and adverse 
events in younger versus older patients receiving adjuvant 
chemotherapy for colon cancer: findings from the adjuvant 
colon cancer endpoints data set. JCO 2012;30:2334–9. 
10.1200/JCO.2011.41.1975 Available: https://doi.org/10.​
1200/JCO.2011.41.1975

	 6	 Sanford SD, Zhao F, Salsman JM, et al. Symptom burden 
among young adults with breast or colorectal cancer: symptom 
burden in young adult oncology. Cancer 2014;120:2255–63. 
10.1002/cncr.28297 Available: https://doi.org/10.1002/cncr.​
28297

	 7	 Suzuki A, Kobayashi R, Fujii H, et al. Control of nausea 
and vomiting in patients with colorectal cancer receiving 
chemotherapy with moderate Emetic risk. AR 2016;36:6527–
34. 10.21873/anticanres.11254 Available: https://doi.org/10.​
21873/anticanres.11254

	 8	 Perl G, Nordheimer S, Lando S, et al. Young patients and 
gastrointestinal (GI) tract malignancies - are we addressing the 
unmet needs BMC Cancer 2016;16:630. 10.1186/s12885-016-
2676-4 Available: https://doi.org/10.1186/s12885-016-2676-4

	 9	 Antoniotti C, Germani MM, Rossini D, et al. FOLFOXIRI and 
Bevacizumab in patients with early-onset metastatic colorectal 
cancer. A pooled analysis of TRIBE and Tribe2 studies. 
European Journal of Cancer 2022;167:23–31. 10.1016/j.
ejca.2022.02.031 Available: https://doi.org/10.1016/j.ejca.​
2022.02.031

	10	 Raimondi A, Randon G, Prisciandaro M, et al. Early onset 
metastatic colorectal cancer in patients receiving Panitumumab-
based Upfront strategy: overall and sex-specific outcomes in 
the Valentino trial. Int J Cancer 2022;151:1760–9. 10.1002/
ijc.34156 Available: https://doi.org/10.1002/ijc.34156

	11	 Meng L, Thapa R, Delgado MG, et al. Age-related disparity 
of survival outcomes and treatment-related adverse events in 
patients with metastatic colorectal cancer. Oncology [Preprint] 
2022. 

	12	 Roila F, Molassiotis A, Herrstedt J, et al. MASCC and ESMO 
guideline update for the prevention of Chemotherapy- and 
radiotherapy-induced nausea and vomiting and of nausea 
and vomiting in advanced cancer patients. Ann Oncol 
2016;27(suppl 5):v119–33. 10.1093/annonc/mdw270 
Available: https://doi.org/10.1093/annonc/mdw270

	13	 Takei S, Ishibe A, Watanabe J, et al. Risk factors of 
chemotherapy-induced nausea and vomiting in patients with 
metastatic colorectal cancer: a prospective cohort study 
(Ycog1301). Int J Colorectal Dis 2020;35:2323–9. 10.1007/
s00384-020-03731-7 Available: https://doi.org/10.1007/​
s00384-020-03731-7

	14	 Beauchemin M, Sung L, Hershman DL, et al. Guideline 
concordant care for prevention of acute chemotherapy-
induced nausea and vomiting in children, adolescents, and 
young adults. Support Care Cancer 2020;28:4761–9. 10.1007/
s00520-020-05310-6 Available: https://doi.org/10.1007/​
s00520-020-05310-6

copyright.
 on A

ugust 31, 2023 at A
S

S
T

 N
iguarda. P

rotected by
http://spcare.bm

j.com
/

B
M

J S
upport P

alliat C
are: first published as 10.1136/spcare-2023-004203 on 21 June 2023. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9379-3569
http://orcid.org/0000-0003-0780-0409
http://dx.doi.org/10.1002/1878-0261.12417
https://doi.org/10.1002/1878-0261.12417
http://dx.doi.org/10.1200/OP.20.01010
https://doi.org/10.1200/OP.20.01010
https://doi.org/10.1200/OP.20.01010
http://dx.doi.org/10.1200/JCO.21.02008
https://doi.org/10.1200/JCO.21.02008
https://doi.org/10.1200/JCO.21.02008
http://dx.doi.org/10.1200/JCO.2010.33.5281
https://doi.org/10.1200/JCO.2010.33.5281
https://doi.org/10.1200/JCO.2010.33.5281
http://dx.doi.org/10.1200/JCO.2011.41.1975
https://doi.org/10.1200/JCO.2011.41.1975
https://doi.org/10.1200/JCO.2011.41.1975
http://dx.doi.org/10.1002/cncr.28297
https://doi.org/10.1002/cncr.28297
https://doi.org/10.1002/cncr.28297
http://dx.doi.org/10.21873/anticanres.11254
https://doi.org/10.21873/anticanres.11254
https://doi.org/10.21873/anticanres.11254
http://dx.doi.org/10.1186/s12885-016-2676-4
https://doi.org/10.1186/s12885-016-2676-4
http://dx.doi.org/10.1016/j.ejca.2022.02.031
https://doi.org/10.1016/j.ejca.2022.02.031
https://doi.org/10.1016/j.ejca.2022.02.031
http://dx.doi.org/10.1002/ijc.34156
https://doi.org/10.1002/ijc.34156
http://dx.doi.org/10.1093/annonc/mdw270
https://doi.org/10.1093/annonc/mdw270
http://dx.doi.org/10.1007/s00384-020-03731-7
https://doi.org/10.1007/s00384-020-03731-7
https://doi.org/10.1007/s00384-020-03731-7
http://dx.doi.org/10.1007/s00520-020-05310-6
https://doi.org/10.1007/s00520-020-05310-6
https://doi.org/10.1007/s00520-020-05310-6
http://spcare.bmj.com/

	Young-­onset colorectal cancer: treatment-­related nausea, vomiting and diarrhoea
	Abstract
	Introduction﻿﻿
	Materials and methods
	Results
	Nausea and vomiting in EO-CRC
	Diarrhoea in EO-CRC

	Discussion
	References


