Table S1. Summary of the revised literature on exogenous risk factors in early-onset colorectal cancer. OR—odds ratio; RR —relative risk; eo0CRC —early-onset colorectal cancer; BMI—
body mass index; NS—statistically not significant; Uv —univariate analysis; Mv—multivariate analysis.
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lignancy,

polyps,

smoking, al-

cohol use,

colitis, obe-

sity, hyper-

tension, hy-

perlipidae-
mia, polyps.

pooled OR
[smoking
and ad-
©® Cigarette  vanced
smoking  yCRAC]=
current 1.56 (1.23-

s(moker if 1.é8) yCRAC=
consuming pooled OR young-onset

cigarettes on [alcohol and colorectal

adenomas

<50 M/F aregular ba- advanced
sis) yCRAC] =
@ Alcohol 1.46 (95% CI
® Obesity  1.27-1.69)
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co-morbidity

®BMI
(kg/m?)
@®Smoking
(yes/no)

Mv: age, sex,
duration of
insurance
enrolment
and region,
health insur-
ance plan,
residence
and the fol-
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ter),
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363 any
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eoCRCs)

4333
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(p) with geo-gery, chemo-
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hotspot of  radiation
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Ptrend < 0.01
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@BMI change median
(kg/m?) at  (2002-2013) household
20-49 M/ CRC resec- eoCRC diag- income
tion nosis [BMI > quartile by
30] =+15.3%; zip code,
Ptrend = health insur-
0.047 ance status.
ACRN = ad-
vanced colo-
rectal neo-
plasia: ad-
Mv OR  vanced ade-
[smoking  nomas or
yes] =2.17 adenocarci-
® Smoking (0.97-4.85; P noma.
status (no, =0.059
18-49 M/F yes, un- Mv OR Exclusion
known) [smoking criteria: per-
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3.11 (1.57- of CRN, in-
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tive case- 67416
control Age-
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Lowetal. @ sHealth 68067 651 matched
2020 [32] L. normal
Administra-
. . Colonoscopy
tion), (multi-
Controls
center),
USA
Cross-sec-
tional
household
survey (Na-
Sanford et tional Health 31975 239 NA

al. 2020 [103] Interview
Survey — self
reported di-
agnosis),
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only or with-
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indication.
Mv OR [For-
mer smoker]
=0.82 (0.60-
1.12) *
Mv OR
[Current
@®5Smoking smoker] =
(never/for- 1.10 (0.89-
mer/ 1.35) *
current) Mv OR [BMI
@BMI (un- under-
derweight weight] =
18-49 M/F /nor- 1.87 (0.86- * P <0.05.
mal/over- 4.04) *
weight/obes Mv OR [BMI
e/ overweight]
unknow) =0.69 (0.55-
@ Aspirin 0.87) *
use (no/yes) Mv OR [BMI
obese] = 0.69
(0.55-0.86) *
Mv OR [as-
pirine use] =
0.66 (0.52-
0.84) *
Mv OR [BMI
onvr 30T B,
ported
(kg/m?) _ age, sex,
@®Smoking EOCRC] = race, ethnic-
1.39 (1.00- . .
18-49 M/F (non smok- 1.92); P = ity, insur-
ing /current " ance status
0.049;
or former Mv OR [Age and. smok-
smoker) (< vs. 350 ing.

years) *BMI



Prospective
cohort study
I (The Nurses’
" Health
Study II)
(multicen-
ter), USA

Zhengeta
2020 [33]

375 early-on-
set high-risk
adenoma
(eoHRA)

29474

(< vs.230)] =
0.67 (0.47-
0.94); P =
0.02
Mv OR
[smoking,
self-reported
EOCRC] =
1.51 (1.10-
2.08); P =
0.01
Mv OR for  High-risk
eoHRA adenomas
[Western  (HRA) de-
diet HIGH- fined as any
EST quintile] of the fol-
=1.67 (1.18- lowing: 21
2.37); Ptrend cm in size,
=0.01 tubulovil-
@®Western Mv OR for lous/villous
dietary pat- eoHRA [Pru- histology,
tern (quartile dentdiet high-grade
or quintile of HIGHEST  displasia,
consump- quintile] = presence of

41-47 F tion) @Pru- 0.69 (0.48- =3 adeno-
dent dietary 0.98); Ptrend mas. Ad-
pattern =0.03  vanced ade-

(quintile of Mv OR for nomas de-
consump- advanced ade-fined consid-

tion) nomas of dis- ering only
tal colon and size and his-
rectum tology.

[Western Myv: adjusted

diet HIGH- for age, total
EST quartile] caloric in-
=1.65 (1.14- take, time

2.38); Ptrend period of en-
=0.01 doscopy, n.




Mv OR for of reported
advanced ade-endoscopies,
nomas of dis- time in years
tal colon and  since the
rectum [Pru- most recent

dent diet endoscopy,
HIGHEST reason for
quartile] = the current
0.68 (0.47- endoscopy,
0.99); Ptrend height, BMI,
=0.04 family his-
tory of CRC,
menopausal
status, men-
opausal hor-
mone use,
type 2 diabe-
tes, smoking
pack-years,
physical ac-
tivity, multi-
vitamin, reg-
ular use of
aspirin and
NSAID
Exclusion
Mv OR [cur- criteria: pa-
rent smok- tients with
.Retrospec— 223 1555 ing]=1.10 Lynch syn-
tive observa- . (0.65-1.86); P drome or
Agazzi et al. tional study Age- ® Smoking —_ 0.724  other famil-
. 1778 (196 adeno-  matched 18-49 M/F (no/previ- . .
2021 [117] (single-cen- Myv OR [pre-ial polyposis
mas, 27  Colonoscopy ous/current)
ter), vious smok- syndromes.
eoCRCs) Controls ) ..
Italy ing]=0.89 Multivaria-
(0.50-1.58);P ble logistic
=0.693 regression

was per-




formed pool-
ing together
cases of ade-
noma and
eoCRC, con-
sidering age
as a continu-
ous variable

Archam-
bault et al.
2021 [57]

Data from 13
population-
based stud-

ies
(Colon Can-
cer Family

Registry, the

Colorectal
Transdisci-
plinary
study, and
the Genetics
and
Epidemiol-
ogy of Colo-
rectal Cancer

Consortium)

7816

3767

4049
Age-
matched

<50

M/F

@® Smoking
(pack-years
of smoking

Mv OR
[Pack-years

All self-re-
ported varia-
bles were as-

among cur- of smoking] certained at

rent
and former
smokers)

=0.96 (0.92-
1.01); P=
0.12

the reference
time for each
study, de-

@ Sedentary Mv OR [Sed- fined as pa-

lifestyle (yes
if moder-

entary life-
style] =1.13

tient selec-
tion or blood

ate/vigorous (0.88-1.44); P collection for

physicalac-  =0.34
tivity, lei- Mv OR [Al-
sure time, cohol use, 0
and undif- g/d]=1.23
ferentiated
activities for  =0.001
<1 Mv OR [Al-
hour/week) cohol use,
@ Alcohol >28 g/d] =
(<lg/day- 1.25(1.04-
nondrinker, 1.50); P =
1-28 g/day, 0.02
>28 g/day). MvOR
® Dietary [Lower fruit
factors: intake, serv-
fruit, vegeta- ings/dd] =
ble, red 1.01 (0.96-
meat, pro- 1.07);P=
cessed meat 0.69

cohort stud-
ies and 1-2
years prior
to selection

(1.08-1.39); P for case-con-

trol studies,
to ensure ex-
posures
were as-
sessed be-
fore cancer
diagnoses.
For studies
assessing
height and
BMI via di-
rect meas-
urement,
variables




(serv- Mv OR were cap-
ings/day); [Lower veg- tured at the
total dietary etablein-  reference
fiber intake take, serv- time of each
(g/day). ings/dd]= respective
1.00 (0.94- study.
1.06); P =
0.98
Mv OR
[Greater red
meat intake,
servings/dd]
=1.10 (1.04-
1.16); P <.001
Mv OR
[Greater pro-
cessed meat
intake, serv-
ings/dd] =
1.03 (0.95-
1.12); P =
0.43
Mv OR
[Lower total
fiber intake,

g/dd] =1.11
(1.00-1.23); P
=0.06
Information
Retrospec- ® BMI Mv OR [BMI on tumor
tive case- (kg/m?) 2 obese, 2y be-
microsatel-
control years before fore]=0.59 . .
Chang et al study 253 diagnosis  (0.34-1.01); lite instabil-
2021 [59] (Ontario 428 175 age and sex- 2049 M/F (obese > 30.0 ptrend = 0.06 ity (MS) sta-
matched P tus was ob-
Cancer Reg- kg/m2) MvOR [BMI .
. tained from
istry), @ BMI at obese, at atholo
Canada 20years  20y]=0.43 P &Y
reports of




® Smoking (0.20-0.90); eoCRCs:
status  ptrend =0.06 89% MSI-
(never, ever) low, 11%
@ Pack-year Mv OR [ever MSI-high.
smoking  smoking] =
(<3.5/3.59.9 1.07 (0.68— Dietary hab-
/210) 1.67) its and other
® Alcohol  MvOR lifestyle fac-
(<once per [smoking, tors were re-
month / 1-3 first tertile of ferred to the
times per pack-years] time period
month /1-6 =194 (1.04- “2 years
times per 3.60) ago”.
week / daily) Mv OR
@®Physical [smoking, Mv: Ad-
activity (ac- third tertile justed for
tive: > 24 of pack- age, sex,
units; some- years] =0.79 family his-
what active: (0.40-1.57) tory of CRC,
14-23 units; regular aspi-
insuffi- Mv OR [sed- rin/NSAID
ciently ac- entary time, use, smok-
tive: <14 >10 h/day] =ing, physical
units) 1.93 (1.02-  activity,
@Sedentary 3.65); ptrend BM]I, alco-
time (<5h =0.049 hol, red/pro-
perday/5- MvOR cessed meat
10h per day /[physical ac- intake, total
>10h per tivity, insuf- fruitand
day) ficiently ac- vegetable in-
®Diet (daily tive] =1.46 take, high-fi-
or weekly  (0.90-2.38) ber food in-
frequency of take, cal-
consump- Mv OR  cium supple-
tion of fruits, [daily alco- ment use.
vegetables,  hol con-
high-fiber sumption]=  @Ever
/wholegrain smoked: >




foods, red 1.07 (0.49- 100 ciga-
meat, pro- 2.32) rettes before
cessed meat, 2 years ago.
sugary des- Mv OR [sug- @Pack-year:
serts, fast ary drinks, > calculated
food, canned 7/week]= by multiply-
food, pro- 2.99 (1.57- ing the num-
cessed  5.68); ptrend ber of packs
snacks) =0.002 of cigarettes
@®Western- Mv OR [sug- smoked per
ized dietary ary desserts, day (1 pack
pattern (3-6 =20 ciga-
(quartile) times/week] rettes) by the
®Drinks =228 (1.28- number of
(sugary 4.04) years
drinks, cof- Mv OR [To- smoked
fee/ tea, wa- tal fruits and @Physical
ter, sugar vegetables, > activity:
substitutes) 6 serv- adapted
ings/day] = from the
0.58 (0.30- Godin-
1.13);ptrend= Shephard
0.11 Leisure-
Mv OR [red Time Physi-
meat, 25 cal Activity
serv- Question-
ings/week] = naire: num-
1.06 (0.56- Dber of times
1.98) engaged in
Mv OR [pro- strenuous or
cessed meat, moderate ex-
>3 serv-  ercise for >
ings/week] = 15 min dur-
1.23 (0.62- ing a typical
2.42) 7-day week.
Mv OR [sug- Weekly fre-
ary dessert,  quency
>7 (times per




times/week] week) of
=1.45 (0.86— strenuous
2.47) and moder-
My OR [fast ate exercise
food,>2  was multi-
times/week] plied by 9
=1.84 (0.98- and 5, re-
3.46); spectively,
ptrend=0.07 and
Mv OR summed
[canned  across activ-
food, 23 ity typesto
times/week] calculate the
=1.70 (0.95- composite
3.05);  score (active:
ptrend=0.09 > 24 units;
Mv OR [cof- somewhat
fee or tea, > 3active: 14-23
cups/day] = units; insuf-
1.68 (0.85— ficiently ac-
3.30) tive: < 14
Myv OR [Ar- units)
tificial ~ @Sedentary
sweeteners, time (num-
>7 ber of hours
times/week] spent sitting
=1.66 (0.89- on a typical
3.13) day at work,
Mv OR school,
[Western home, in a
diet, quartile car/bus/train
4]1=1.92 , and during
(1.01-3.66); leisure time,

ptrend=  averaged
0.047 over week-
days and
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NB: p value days) sup-
for linear plement use
trend calcu-
lated by
treating the
ordinal vari-
able or the
median
value of
each cate-
gory (where
applicable)
as a continu-
ous variable
in the
model,
shown only
when ptrend
is <0.10 for
at least one
of the age-
and sex- ad-
justed and
multivaria-
ble-adjusted
ORs

Prospective
cohort study
(ColoCare
Himbertet  Study)
al. 2021 [113] (multicen-
ter),
USA and
Germany

2193

459 eoCRCs 1734 10CRCs

60+13

M/F

@®BMI (un- Mv OR [BMI
derweight overweight]
<18.5 kg/m2; =0.56 (0.41- MYV:ad-
normal 0.76) justed for
weight >18.5 Mv OR [BMI sex, race, tu-
to<25  obese] = 0.66 mor site and
kg/m2; over- (0.48-0.90) stage, BMI,
weight Mv OR smoking,
>25kg/m2to  [Never and study
<30 kg/m2; smoker] = site.
obese 230  1.55 (1.21-
kg/m2). 1.98)




® Smoking

(ever-
smoker/neve
r smoker)
MV: ad-
justed for
race,
height, BMI,
menopausal
status and
menopausal
hormone
@ Sugar- use, family
sweetened Mv RR [22 history of
beverages . CRC, pack-
servings of
(SSBs) dur- years of
ing adult SSBs per day smokin
Prospective  95464. & . in adulthood) g,
hood (vali- physical ac-
cohort study dated food 2.18 (1.10- Hvity Tesw
(The Nurses’ Only 41272 e 435 ¢ uze : fgas_
Hur et al. Health  reported ad- 109 eoCRCs NA 415455 F uceistiony Ptrend=0.02 iin. Teeu
2021[65]  Studyll)  olescen- D E ques MvRR [»2 P18
. . naires . lar use of
(multicen- ceintake at servings of .
-FFQ- every non-steroi-
ter), age 13-18 SSBs per day
4 years . dal
USA years . in adoles- ..
@ 5S5Bs in- anti-inflam-
. cence] = 3.41
take during matory
(1.08-10.8);
adolescence Ptrend=0.01 drugs, cur-
(FFQin " rent use of
1998) multivita-
mins, intake
of alcohol,
red and pro-
cessed meat,
dietary fibre,

total folate
and total cal-
cium.




Meta-analy-
Li et al. 2021 sis of 4 epi-

pooled OR
[BMI > 25
kg/m? and
CRC <55y] =
1.42 (1.19-
1.68);1(2) =
0%, Phetero-
geneity =
0.60
pooled OR
[BMI = 25
kg/m? and
@®BMI CRC <50y] =
(kg/m?) (be- 1.38 (1.08-
fore diagno- 1.76)

Exclusion
criteria:
studies only
examined
risk factors
for advanced

[107] demiologic NA NA NA <5 M/ sis but not pooled OR f(?rlr?ki ;Z;
studies near diagno- [BMI 230 advanced
sis) kg/m? and .
CRC <55y] = POYPs with
1.88 (1.40- CR(E in the
254);12)= o
929 ,)Ph(et)er— definition.
ogeneity <
0.01)
pooled OR
[BMI > 30
kg/m? and
CRC <50y] =
1.87 (1.31-
2.68)
® BMI Pooled RR  Exclusion
(kg/m?)  [obesity] = criteria:
O’Sullivan Meta-analy- .Alcohol 1.54 (1.01- studies. only
ot al. 2021 sis of.14 ePl- NA NA NA <50 M/F (high Ys. 2.3:)5), 2= ?xammed
83] demlol.oglc non-drink- 98.7% p=0.00 risk factors
studies ers) Pooled RR for advanced

@®Cigarette [alcohol] = polyps or
Smoking  1.71 (1.62- combined




1.80); 12=  advanced
0.0% p=0.85 polyps with
Pooled RR CRC in the
[smoking] =
1.35 (0.81-
2.25),12=
99.4% p=
0.00

outcome
definition.

Retrospec-
tive popula-
tion-based
case—control

Schumacher
study

et al. 2021

Kaiser Per-
[119] (Kaiser Per

manente
Southern
California),
USA

6160

1032

5128
Age and sex-
matched

Myv OR [obe-

sity BMI >

30]=1.41
(1.15-1.74); P

<0.01 Exclusion

Mv OR [obe- criteria: his-
sity BMI > 30 tory

and colon of inflamma-

cancer] =  tory bowel
©® BMI
M 1.56 (1.17-  disease.
(kg/m?), 21
ear prior to 2.07); P <0.01
year p . Mv OR [obe-Mv adjusted
eoCRC diag- sity BMI > 30 for race/eth
15-49 M/F  nosis /index * > o= = o000
date and rectal nicity, smok-
. cancer] = ing, family
[
( f;ggblfnf 1.19 (0.85-  history,
! °" 168);P=  neighbor-
mer/never)

0.31 hood socio-
Mv OR [cur- economic
rent smok- status, and
ing]=0.82 health care
(0.62-1.07)
Mv OR [for-
mer smok-
ing] =0.78
(0.63-0.97)

utilization.




