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Epidemiology Lifetime risk approximately 1/20

3rd highest incidence, 2nd highest mortality

Global colorectal cancer incidence The Global Cancer Observatory. All rights reserved. 
Globocan 2022 (version 1.1) – 08-02-2024





Sex differences are
generally greater for rectal
cancer than colon cancer 
in the high-incidence
countries.  



Age-standardarized incidence and mortality (world) per 100 000, in 2022
UN regions (top 15)

Colon Rectum



HDI: human development index (life
expectancy, schooling, gross national 
income
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A closer look at Europe
Age-standardized incidence and mortality (world) per 100 000, in 2022
European countries (top 15)
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Time trends in 
Sweden
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Increasing incidence <50 years
but from low numbers…

Colon Rectum

Statistikdatabasen, Socialstyrelsen. 
Senast uppdaterad: 2023-12-19 (årsuppgifter 1970 - 2022).

Birth cohort phenomenon?



Etiology and Prevention



Non-modifiable risk factors

• Age
• Biological sex
• Height 
• Heredity/genetics
• (Ethnicity)



Genetics
• Hereditary (Lynch, FAP etc.) 
• Familial
• Risk variants

Family history
Relation

Age at diagnosis
Type



Lynchs syndrom
• Prevalence 1/300

• 500 known families in Sweden, probably many 
undiagnosed

• Risk for colorectal cancer 30-70%

• 1-3% of all colorectal cancer

• More often proximal colon, mucinous, high 
lymphocyte infiltration

• Uterus (40-60% risk), ovarian, stomach, 
pancreas, urinary tract, prostate

Image generated with AI (Copilot)∙ September 2024

”Lynch-associated cancer types”



”Prevention” in Lynch – surveillance colonoscopy

Pål Møller et al. Gut 2017;66:464-472

Typically 2-year interval

• MLH1: 25 years
• MSH2: 25 years
• MSH6: 30 years
• PMS2: 35 years

Starting age:

• Younger age of diagnosis in family
• Other risk factors, e.g. heavy smoking history, 

obesity, male sex, inflammatory bowel disease. 

Consider modifying:

Different patterns for 
other cancer types



Prevention in 
Lynch
Pharmacoprevention: 
• >75 mg ASA (CAPP2 600 mg, CAPP3 and AAS-

Lynch ongoing)
• Resistant starch? (CAPP2, noncolonic cancers)

Lifestyle:
• Body size
• Smoking
• Alcohol
• Physical activity
• Diet

CAPP2:

Burn J et al. Lancet 2020;395:1855-1863  

Mathers J et al. Cancer Prev Res. 2022;15(9):623-634 

Mohavedi M et al. J Clin Oncol. 2015;33(31):3591-7



Familial adenomatous polyposis (FAP)
• Prevalence 35/1 000 000

• 200 families in Sweden

• >25% de novo mutation

• Small intestine, desmoid, osteoma of jaw, 
papillary thyroid cancer (1-12% risk), 
hepatoblastoma in childhood

Prevention of FAP

• Surveillance colonoscopy usually 
annually from 12-15 years

• Prophylactic surgery when the number 
and size of polyps becomes 
unmanageable



Summary of
monogenic
variants

• Multiple cancer types

• High microsatellite instability and 
tumor mutational burden

• Colorectal cancer more often proximal 
colon, mucinous, high lymphocyte 
infiltration

• Therapeutic prediction: immune 
checkpoint inhibitors (positive), 
chemotherapy (negative)

• Lynch: mismatch repair protein: MLH1, 
MSH2, MSH6, PMS2

• Polymerase-proofreading associated
polyposis: POLE, POLD

• Other genes: EPCAM (mutation causes
MSH2 promoter methylation), MSH3, 
MLH3

• 1% of colorectal cancer

• Pathogenic variant found:
• Most patients with >100 polyps
• Few patients with 10-100 polyps

• Familial adenomatous polyposis (FAP) 
and attenuated FAP (AFAP): APC

• MUTYH-associated polyposis (MAP), 
NTHL1, MSH3 (all recessive)

• Polymerase-proofreading (POLE, 
POLD) 

• Hamartomatous e.g. STK11 (Peutz-
Jegher), PTEN (Cowden) etc

• Jeuvenile polyposis (BMPR1A, SMAD4)

• Serrated polyposis (no genes?)

Replication repair deficiency Polyposis syndromes

A growing list…



Vilka bör erbjudas 
cancergenetisk 
utredning?

• Individ som insjuknat i tjock- och 
ändtarmscancer eller livmoderkroppscancer 
före 50 års ålder

• Familj där två eller flera 1a eller 2a grads-
släktingar med tjock- och ändtarmscancer 
eller Lynchs syndrom-associerade tumörer* i 
samma släktgren varav en insjuknat före 60 
års ålder

• Individ med metakron eller synkron tjock- och 
ändtarmscancer cancer eller Lynch syndrom-
associerade tumörer*

• Misstanke om ärftligt polypossyndrom
• Påvisad dMMR med förlust av MSH2, MSH6 

och/eller isolerad PMS2-förlust
• Påvisad dMMR med förlust av MLH1 vid 

avsaknad av BRAF-mutation (BRAF vildtyp)

Är det någonsin bråttom att utreda?

* Tjock- och ändtarmscancer samt cancer i livmoderkropp, äggstockar, tunntarm, magsäck eller urinvägar.



Familial 
colorectal 
cancer

• 1 first degree relative with colorectal cancer at 
age <50 years: one-time colonoscopy at age 55 

• 2 first degree relatives with colorectal cancer: 
one-time colonoscopy at age 55 

• 3 first degree relatives with colorectal cancer: 
colonoscopy efter 5 years starting 5 years before 
the earliest case

• Normal findings → return to screening

• Adenoma/polyps → polyp follow-up protocol

• Renewed assessment after 5-10 years



Prevention in 
other higher-risk 
populations

• Inflammatory bowel disease 
• After polypectomy 

An AI-generated image of “a polyp” (Copilot)∙ 
September 2024



Modifiable 
risk factors ASA/NSAID 

Menopausal hormone    
therapy 

Statins? 

Metformin? 

MEDICAL 

Excess body fat 

Poor glucose control 

Inflammatory bowel       
disease (poorly controlled)  

Antibiotics? 

Physical activity 

LIFESTYLE 

Tobacco smoking 

Alcohol consumption 

Whole grains and foods 
with fiber 

Dairy products 

Calcium 

Foods with vitamin C? 

Fish? 

Vitamin D? 

DIET 

Processed meats 

Red meat 

Low vegetable                  
consumption? 

Low fruit consumption? 

Foods with heme iron? 

Established risk factors in bold. Increased risk in orange, decreased risk in green



Preventable cases in Sweden

Institutet för Hälso- och Sjukvårdsekonomi (IHE) rapport, 2023
Kopplingen mellan påverkbara riskfaktorer och cancer i Sverige; 

totalt och uppdelat efter utbildningsnivå

Colon cancer

Men Women

Total 43.1% 35.9%

Higher education 40.6% 35.9%

Lower education 44.6% 35.9%

Rectal cancer

Men Women

Total 44.3% 37.5%

Higher education 41.0% 34.4%

Lower education 46.2% 39.7%, 
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Proportion of cases attributable to excess BMI

Rectal cancerColon cancer

14% 7.5%



Prevention in 
“normal-risk” 
populations

• Society level
• Population level
• Individual level



Society-level prevention



Population-level 
prevention

• Lifestyle recommendations 

• General screening programs

• Screening awareness campaigns

• Self-exam campaigns (thankfully not 
for colorectal cancer)

• Standardized care pathways

Irish Cancer Society, based on the European Code Against Cancer



Lifestyle recommendations – the bigger picture

Other cancer

Other chronic 
diseases

Sustainability

FAO and WHO. 2019. Sustainable healthy diets – Guiding principles. Rome

… include whole grains, 
legumes, nuts and an 
abundance and variety
of fruits and vegetables

… can include
moderate amounts of
eggs, dairy, poultry
and fish; and small 
amounts of red meat. 



Prevention 
through 
screening

Image generated with AI (Copilot)∙ September 2024



Overview of 
screening 
principles

“Medical”

• Important health problem

• Natural history adequately 
understood

• Recognizable asymptomatic 
phase

• Suitable test or examination

• Test and diagnostics acceptable 
to the population

• Accepted treatment for patients 
with recognized disease

• Treatment more effective in early 
phase than clinically diagnosed 
disease

• Health gains outweigh negative 
effects of screening

• Screening program ethically 
acceptable

”Structural”

• Cost effective

• Feasible (facilities, resources) 

• Information to target population 

• Equality aspects clear

• Plan for evaluation of effects

These lists are a summary of several sources and are 
modified in wording but not content. The division into 

medical and structural is my view. Key references are:

World Health Organization, Wilson, J. M. G. & Jungner, G. 
(1966). The principles and practice of screening for 

disease. World Health Organization. 

Socialstyrelsen. Nationella screeningprogram. Modell för 
bedömning, införande och uppföljning. Socialstyrelsen 

artikelnummer 2019-4-12 Stockholm2019 [2020-12-09]. 



Colorectal cancer 
screening
• Prevention: removal of precancerous lesions

• Early detection: ”40-45% of cases shift from more 
advanced stages to stage I, i.e. in absolute terms an 
increase from approximately 10-15% to 20-25%”

• Lower mortality: “Approximately 300 colorectal 
cancer deaths annually in Sweden can be prevented”

Koloncancer

Rektalcancer



Screening 
methods

• Stool-based tests
• Fecal immunochemical 

test (FIT)
• High-sensitivity guaiac fecal 

occult blood test (gFOBT)
• Stool DNA test

• Direct tests
• Colonoscopy
• Flexible sigmoidoscopy
• CT colonography

Sick Healthy

Positive 
test

True positive False positive PPV 
𝑡𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠

𝑎𝑙𝑙 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠

Negative 
test

False negative True negative NPV
𝑡𝑟𝑢𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠

𝑎𝑙𝑙 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠

Sensitivity
𝑡𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠

𝑎𝑙𝑙 𝑠𝑖𝑐𝑘𝑖𝑒𝑠

FIT: 75-80%

Specificity
𝑡𝑟𝑢𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠

𝑎𝑙𝑙 ℎ𝑒𝑎𝑙𝑡ℎ𝑖𝑒𝑠

FIT: 95%

USA:
• High-sensitivity gFOBT or FIT annually
• sDNA-FIT every 1-3 years
• CT colonography every 5 years
• Flexible sigmoidoscopy every 5 years
• Flexible sigmoidoscopy every 10 years + FIT annually
• Colonoscopy screening every 10 years

”Spin”: high specificity rules in.
”Snout”: high sensitivity rules out.

Positive and negative predictive values depend on prevalence.

Gold-panning image generated with AI (Copilot)∙ September 2024



Large-scale 
colonoscopy 
studies



Screening 
effectiveness

Colonoscopy studies - NordiCC

• Intention to treat:
• Incidence reduction 18%
• Colorectal cancer mortality reduction 10%

• Per protocol:
• Incidence reduction 31%
• Colorectal cancer mortality reduction 50%

Sigmoidoscopy studies

• Incidence reduction 20%, limited to left-sided 
colorectum (16% in women, 25% in men, 
mostly in higher age group)

• Colorectal cancer mortality reduction 20% 
(also more in men than women)

Bretthauer M et al. N Engl J Med. 2022 Oct 27;387(17):1547-1556. doi: 10.1056/NEJMoa2208375

Juul RE et al. Ann Intern Med. 2022;175:1525-1533. doi:10.7326/M22-0835



Screening in 
Sweden

• ”…samtliga personer med 
normalrisk för tjock- och 
ändtarmscancer i åldern 60–74 år 
får erbjudande om att testa sig för 
eventuell förekomst av ockult 
blod i avföringen vartannat år”

• ”De individer som testas 
positivt kallas till vidare utredning 
med koloskopi”

2003

EU

2014

SoS

2018

RCC

2008-
2009

Stockholm-
Gotland

2021-
2022

Health care
regions

2026

Full 
implementation!

2019

GAS
SveReKKS

SCREESCO

GAS, gemensamt administrativt stödsystem; GSK, Gemensamt samordningskansli; SCREESCO, Screening of Swedish 
colons; SoS, Socialstyrelsen; SveReKKS: Svenskt kvalitetsregister för koloskopier och kolorektalcancerscreening 

Map of “Sweden” and flag generated with AI (Copilot – September 2024



Screening age – 
when to start?

• Sweden: 60 years

• Europe: 50 years

• USA: 45 years

• Early-onset colorectal 
cancer is on the rise, but 
still only 6% cases in 
Sweden.



Men Women

Colorectal 38% 30%

Colon 40% 32%

Rectal 35% 27%

Predicted increases in incidence

Men Women

Colorectal 49% 39%

Colon 50% 40%

Rectal 46% 38%

Predicted increases in mortality

All increases are <20% for 0-74 y

……. and when to end?



Potential downsides:

• Cancer worry

• False negatives

• False sense of security

• Physical discomfort

• Complications of colonoscopy
(perforation, bleeding, 1/200)

• Overdiagnosis of polyps

• Overtreatment of cancer (negligable on 
group level)

Potential challenges:

• Compliance

• Healthy screenee bias (health equity)

• Access to colonoscopists

• Colonoscopy quality measures (bowel 
prep, cecal intubation rates, adenoma 
detection rates)

Other aspects



Screening 
compliance

“Risk tools improved patient risk 
perception, knowledge, and 
screening intentions, but not 
necessarily screening behavior.”

Anna Rosén

Walker et al. Ann Fam Med. 2015;13(5):480-489; DOI: https://doi.org/10.1370/afm.1837
Hawranek C et al. Cancers 2022, 14(4), 918



Individual-level (precision?) prevention

www.cancerfonden.se



Risk of death due to 
cardiovascular disease 
within 10 years.

Example: male, 65 yr old 
smoker with high blood 
pressure and high 
cholesterol, risk 20-25%

www.escardio.org/EACPR





The End

Image courtesy of Johannes Färdeman, oncology resident and PhD student
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