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Colorectal cancer (CRC) is the most 
common malignancy in the GI tract and 
the fourth leading cause of cancer deaths 
worldwide. In the USA, it is estimated that 
103,170 patients will be diagnosed in 2012 
and 40,290 will unfortunately succumb to 
the disease. While CRC is predominantly 
a disease of older adults with a median 
age at diagnosis of 72 years, population-
based studies have shown an increase in 
CRC in the young [1,2]. It is estimated 
that between 2 and 3% of CRCs occur 
in patients younger than 40 years of age. 
Studies have indicated varied outcomes in 
young patients, and it is unclear from the 
literature whether this group of patients 
has a worse prognosis than the whole 
population or different clinical parameters 
from older adults.

Advances in screening and detection as 
well as management of CRC over the last 
three decades have resulted in an improve-
ment in prognosis of the disease [3,4,101]. 
The proportion of early-stage disease 
(stages I and II) at the time of diagnosis 

has increased from 39.6 to 56.6% between 
the 1970s and 1990s with a corresponding 
decrease in the proportion of patients with 
advanced disease (stages III and IV) lead-
ing to an improvement in 5-year survival 
from 33% in the 1970s to 53.3% in the 
1990s [5]. More recent postoperative adju-
vant studies indicate a 7-year survival of 
77% in patients treated with postoperative 
oxaliplatin-based chemotherapy with the 
overall 5-year survival at 60% [6].

This editorial summarizes CRC in 
young men and women.

Decreasing incidence & mortality 
in CRC
CRC incidence rates in the USA have 
decreased from 1998 through to 2004 in 
both males and females, contributing to 
the total decrease in overall cancer death 
rates. Death rates for all cancer sites of dis-
ease combined decreased by 2.6% per year 
in males and by 1.8% per year in females 
from 2002 to 2004 compared with 1.5% 
per year in males from 1992 to 2002 and 
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0.8% per year in females from 1994 to 2002 
[101]. There has been a continued decrease of 
CRC cases and thus incidence rates of 2.8% per 
year in men and 2.2% per year in women since 
1998 [101]. Multiple factors are associated with 
or contributed to lowered CRC rates, including 
increased screening in asymptomatic individu-
als among the 50 years and older population 
[3,7]. However, screening for individuals less 
than 50 years of age with average risk potential 
has not been recommended and is not included 
in current clinical practice guidelines.

Increase in incidence in young men 
& women
In an analysis of data from 13 Surveillance, 
Epidemiology and End Results (SEER) cancer 
registries from 1992 through to 2005, an evalu-
ation of young patients with CRC was made 
utilizing data on trends by sex, race/ethnicity, 
age, stage at diagnosis and anatomic subsite 
[8]. These authors noted increases in incidence 
rates of 1.5% per year in men and 1.6% per 
year in women from 1992 to 2005 of CRC per 
100,000 in young adults between the ages of 20 
and 49 years. There were higher rates in non-
Hispanic whites in all stages of the disease, and 
the increase was associated with a higher preva-
lence of rectal cancer in women and men over 
this time period. Additional research was sug-
gested as important and necessary to determine 
the etiology of the change in CRC patterns and 
to develop potential preventive, diagnostic and 
interventional strategies. Increasing trends in 
CRC rates in young individuals have also been 
noted by other authors [2,3,9].

Prognostic factors in young patients 
with CRC
Reports indicate that hereditary CRCs occur in 
38.4% of patients younger than 40 years old and 
in 3.5% of individuals older than 55 years [9]. 
Others have likewise confirmed that hereditary 
tumors are detected more frequently in young 
individuals suggesting hereditary factors as 
e tiology rather than dietary and lifestyle [10,11].

Earlier reports indicated a worse survival 
rate in young patients with CRCs [10,11]. 
Young patients are more likely to present with 
advanced- and late-stage disease and higher 
grade tumors [12]. Approximately 60–67% of 
young patients with CRC present with stage III 
or IV diseases with the majority being poorly 
differentiated or mucinous tumors, having 

signet-ring cell, infiltrating tumor edge and 
aggressive histologic grade in the primary tumor 
[10,13–16]. Distal location and advanced stage of 
tumor at diagnosis were reported as indepen-
dent prognostic factors [17]. Liang reported age, 
type of operation, blood transfusion, histologi-
cal type, diameter of tumor, invasion, lymphatic 
invasion and distant metastasis (TNM) stage 
as predictors of survival in young patients in 
young patients with colon cancer after surgery 
[14]. Levi et al. reported an increase in second 
primary CRCs in young patients with a his-
tory of CRC [18]. Adloff et al. reported virulence 
but delay in diagnosis and 5-year survival rates 
being no different in young and old patients. 
Young patients survived as well as or better 
than their older patient c ounterparts. The 
most f requent symptoms were b leeding and 
a bdominal pain [19].

Siegel et al. reported that, at initial presen-
tation of early-onset CRC in patients under 
50 years of age with sporadic disease and no 
obvious history of evidence of known risk 
factors, it was found that at least 86% dem-
onstrated a history of abdominal symptoms 
evident by the time of diagnosis. The most 
common findings were rectal bleeding in 51%, 
abdominal pain in 32% and change in bowel 
habits in 18% [8]. The most frequent clinical 
and laboratory parameters were anemia in 14% 
and positive fecal occult blood tests in 7% [8]. 
These authors emphasize that, with the find-
ings of a recent increase in CRC among those 
aged under 50 years, an adequate evaluation in 
young patients with abdominal symptoms was 
necessary to impact this trend. They further 
imply that early recognition of CRC in patients 
without known established risks factors requires 
enhanced clinical awareness and education of 
providers of these changing trends to allow for 
aggressive diagnostic evaluation of symptoms 
and thus treatment at a potentially earlier stage 
of disease [8].

Owing to the facts related to CRC in 
younger patients and the varied reports con-
cerning pathological features and prognosis 
when compared with older patients, we con-
ducted a study to assess pathological features 
and outcomes of CRC in patients less than 50 
years of age using an institutional database 
and comparing with the SEER on a similar 
patient population. We evaluated 4595 patients 
from the Tumor Registry at Thomas Jefferson 
University Hospital (TJUH; PA, USA) from 
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1988 through to 2007 and 290,338 cases from 
SEER from 1988 through to 2004 and com-
pared pathological and clinical findings and 
outcomes of those less than 50 years of age 
with those over 50 years. The younger patients 
had more advanced-stage tumors at the time of 
diagnosis (p < 0.0001), more poorly differenti-
ated tumors (p

TJUH
 = 0.02754; p

SEER
 < 0.0001), 

a higher number of mucinous to signet ring 
cell tumors with 12% to 8.1% in the TJUH 
data (p = 0.002916) and 13.2% to 10.3% in 
the SEER data (p < 0.0001), with a greater pre-
ponderance of cases in younger males. Younger 
patients had fewer proximal tumors, a higher 
percentage of rectal tumors (p < 0.001), and 
a greater likelihood of positive nodes at all 
stages (p

SEER
 < 0.0001), as well as more fre-

quent development of peritoneal metastases 
(p

TJUH
 = 0.3507), but less frequent lung metas-

tases (p
TJUH

 = 0.05249) than older patients. 
Despite later stages of disease at initial diagnosis 
and a higher incidence of aggressive pathologic 
features, and demonstrated earlier metastases, 
overall survival in the younger patients was bet-
ter than or equal to those older than 50 years 
of age. Future research is ongoing to evaluate 
response to treatment and molecular features 
among younger and older CRC patients [20].

Mutation status
Berg et al. examined the mutation status of five 
known CRC genes and compared the genomic 
complexity of tumors from young patients 
without known CRC inherited or genetic syn-
dromes with older ones in a group of 181 CRC 
patients, stratified by microsatellite instability 
status, and identified DNA sequence changes 
in KRAS in 32%, KRAS in 16%, PIK3CA in 
4%, PIK3CA in 14% and TP53 in 53% [21]. 
Interestingly, PIK3CA mutations were not 
observed in younger patients and TP53 muta-
tions occurred more frequently than in the older 
age groups. The total gene mutation index was 
lowest, although genomic complexity, as deter-
mined by copy-number aberrations, was high-
est, in tumors from the young subjects. While 
the number of tumors from young patients that 
were quadruple negative for the four predic-
tive gene mutations (KRAS_KRAS_PIK3CA_
PIK3CA), tumors from 16% of young versus 
only 1% of the old patients showed mutations in 
PIK3CA/PIK3CA exclusively. The conclusions 
from this study thereby indicate that different 
genetic profiles exist in tumors from young and 

elderly patients with comparable and pathologi-
cal features, indicating potentially a different 
genetic risk profile of CRC tumorigenesis in 
young patients when compared with older ones 
[21]. Other studies have demonstrated microsat- Other studies have demonstrated microsat-
ellite instability and other molecular biomark-
ers as being different in young patients with 
CRC [22–24].

Race
Sporadic nonhereditary CRC in the USA 
occurs more frequently and at a younger age 
in African–Americans, suggesting that there 
may be potential differences in risk factors con-
tributing to disease development. Deaths from 
CRC are higher in African–American men and 
women than in any other racial or ethnic group. 
While the pathogenesis and etiology of these 
striking differences are unknown because of the 
development of colon cancer at a younger age, 
the American College of Gastroenterology has 
recommended earlier screening with colono-
scopies at 45 years of age rather than the 
50 years of age advised in other clinical guide-
lines. It is assumed that earlier screening may 
detect colon cancer or other bowel abnormali-
ties at an earlier stage and allow for intervention 
and improved treatment outcomes [25–28,102,103].

Conclusion
The incidence rates of colon and rectal can-
cers are increasing in young adults. Tumors 
in the young population appear to be more 
aggressive, to present with later stage and more 
advanced disease at diagnosis, and to have 
poorer histopathologic features compared with 
older patients with the disease. Despite more 
advanced disease at the time of disease diag-
nosis, response to therapy and overall survival 
appear similar to older patients with the disease. 
Early reports indicate genetic mutation profiles 
that differ from older patients with the disease. 
These findings indicate a need for healthcare 
providers to have a heightened awareness of 
this continuously increasing trend and institute 
diagnostic evaluation of gastrointestinal symp-
toms when caring for this young patient popula-
tion. It is necessary that future research focuses 
attention on studies to elucidate and delineate 
factors contributing to the disparate trend and 
to design and develop potential diagnostic and 
early detection, interventional, and preventive 
strategies to address the causes of and reverse 
the current trend.

“Future research is 
ongoing to evaluate 

response to treatment 
and molecular features 

among younger  
and older colorectal 
cancer patients.”

Colorectal cancer in the young Editorial

future science group www.futuremedicine.com 357



Financial & competing interests disclosure
The author has no relevant affiliations or financial 
involvement with any organization or entity with a finan-
cial interest in or financial conflict with the subject matter 
or materials discussed in the manuscript. This includes 

employment, consultancies, honoraria, stock ownership or 
options, expert t estimony, grants or patents received or 
pending, or royalties. 

No writing assistance was utilized in the production of 
this manuscript.

References
1 Chew MH, Koh PK, Ng KH, Eu KW. 

Improved survival in Asian cohort of young 
colorectal cancer patients: an analysis of 
523 patients from a single institution. Int. 
J. Colorectal Dis. 24(9), 1075–1083 (2009).

2 O’Connell JB, Maggard MA, Liu JH, 
Etzioni DA, Livingston EH, Ko CY. Rates of 
colon and rectal cancer are increasing in the 
young. Am. Surg. 69, 866–872 (2003).

3 Cress RD, Morris C, Ellison GL, Goodman 
MT. Secular changes in colorectal cancer 
incidence by subsite, stage at diagnosis, and 
race/ethnicity, 1992–2001. Cancer 
107(Suppl. 5), 1142–1152 (2006).

4 Chu KC, Tarone RE, Chow WH, Hankey BF, 
Ries LA. Temporal patterns in colorectal 
cancer incidence, survival, and mortality from 
1950 through 1990. J. Natl Cancer Inst. 86, 
997–1006 (1994).

5 Zhan Z, Yan Q, Qui Z. Pathology of colorectal 
cancer. In: Abdominal Oncology. Xishan H, 
Dianchang W (Eds). People’s Health Press, 
Beijing, China, 340–352 (2003).

6 Andre T, Boni C, Navarro M et al. Improved 
overall survival with oxaliplatin, fluorouracil, 
and leucovorin as adjuvant treatment in 
stage II or III colon cancer in the MOSAIC 
trial. J. Clin. Oncol. 27(19), 3109–3116 
(2009).

7 Phillips KA, Liang SY, Ladabaum U et al. 
Trends in colonoscopy for colorectal cancer 
screening. Med. Care 45, 160–167 (2007).

8 Siegel R, Jemal A, Ward E. Increase in 
incidence of colorectal cancer among young 
men and women in the United States. Cancer 
Epidemiol. Biomarkers Prev. 18(6), 1695–1698 
(2009).

9 Fante R, Benatti P, di Gregorio C et al. 
Colorectal carcinoma in different age groups:  
a population-based investigation. Am. 
J. Gastroenterol. 92, 1505–1509 (1997).

10 Minardi AJ Jr, Sittig KM, Zibari GB, 
McDonald JC. Colorectal cancer in the young 
patient. Am. Surg. 64, 849–853 (1998).

11 Ikenaga M, Tomita N, Sekimoto M et al. Use 
of microsatellite analysis in young patients 
with colorectal cancer to identify those with 

hereditary non polyposis colorectal cancer. 
J. Surg. Oncol. 79, 157–165 (2002).

12 O’Connell JB, Maggard MA, Liu JH, Etzioni 
DA, Ko CY. Are survival rates different for 
young and older patients with rectal cancer? 
Dis. Colon Rectum 47, 2063–2069 (2004).

13 Taylor MC, Pounder D, Ali-Ridha NH. 
Prognostic factors in colorectal carcinoma of 
young adults. Can. J. Surg. 31, 150–153 (1988).

14 Liang H. Prognostic factors for patients with 
colorectal cancer. In: Abdominal Oncology. 
Hao X, Wang D (Eds). People’s Health Press, 
Bejing, China, 519–527 (2003).

15 Cusack JC, Giacco GG, Cleary K et al. 
Survival factors in 186 patients younger than 
40 years old with colorectal adenocarcinoma. 
J. Am. Coll. Surg. 183(2), 105–112 (1996).

16 Domergue J, Ismail M, Astre C, Rouanet P, 
Pujol H. Colorectal cancer in young adults:  
the reasons for poor prognosis. Ann. Chir. 43, 
439–442 (1989).

17 Alici S, Aykan NF, Sakar B, Bulutlar G, 
Kaytan E, Topuz E. Colorectal cancer in 
young patients: characteristics and outcomes. 
Tohoku J. Exp. Med. 199, 85–93 (2003).

18 Levi F, Randimbison L, Te VC, La Vecchia C. 
Effect of age on risk of second primary 
colorectal cancer. J. Natl Cancer Inst. 94(7), 
529–530 (2002).

19 Adloff M, Arnaud JP, Schlogel M, Thibaud D, 
Bergmaschi R. Colorectal cancer in patients 
under 40 years age. Dis. Colon Rectum 29, 
322–325 (1986).

20 Mitchell EP, Maron S, Topham A et al. 
Characteristics and outcomes in patients less 
than age 50 with colorectal cancer:  
a comparison of an urban university hospital 
with the NCI SEER database. J. Clin. Oncol. 
30(Suppl.), Abstract 3621 (2012).

21 Berg M, Danielsen SA, Ahlquist T et al. DNA 
sequence profiles of colorectal cancer critical 
gene set KRAS–BRAF–PIK3CA–PTEN–TP53 
related disease at onset. PLoS ONE 5(11), 
e13978 (2010).

22 Lothe RA, Peltomaki P, Meling GI et al. 
Genomic instability in colorectal cancer: 
relationship to clinicopathological variables 
and family history. Cancer Res. 53, 5849–5452 
(1993).

23 Popat S, Huber R, Houlston RS. Systematic 
review of microsatellite instability and 
colorectal cancer prognosis. J. Clin. Oncol. 23, 
609–618 (2005).

24 Petitjean A, Achatz MI, Borresen-Dale AL, 
Hainaut P, Olivier M. TP53 mutations in 
human cancers: functional selection and 
impact on cancer prognosis and outcomes. 
Oncogene 26, 2157–2165 (2007).

25 Kohler BA, Ward E, McCarthy BJ et al. 
Annual report to the nation of the status of 
cancer, 1975–2007, featuring tumors of the 
brain and other nervous system. J. Natl 
Cancer Inst. 103(9), 714–736 (2011).

26 Edwards BK, Ward E, Kohler BA et al. 
Annual report to the nation on the status of 
cancer, 1975–2006, featuring colorectal 
cancer trends and impact of interventions 
(risk factors, screening and treatment) to 
reduce future rates. Cancer 116(3), 544–573 
(2010).

27 Irby K, Anderson WF, Henson DE, Devesa 
SS. Emerging and widening colorectal 
carcinoma disparities between blacks and 
whites in the United States (1975–2002). 
Cancer Epidemiol. Biomarkers Prev. 18(6), 
1695–1698 (2009).

28 Griffin PM, Liff JM, Greenberg RS, Clark 
WS. Adenocarcinomas of the colon and 
rectum in persons under 40 years old.  
A population based study. Gastroenterology 
100, 1033–1040 (1991).

 � Websites
101 SEER Cancer Statistics Review 1975–2005, 

Bethesda (MD): National Cancer Institute. 
http://seer.cancer.gov/csr/1975_2005

102 American Cancer Society. Cancer Prevention 
& Early Detection Facts & Figures 2011. 
www.cancer.org/acs/groups/content/@
epidemiologysurveilance/documents/
document/acspc-029459.pdf

103 American Cancer society. Cancer Facts & 
Figures 2011. Atlanta, GA, USA. American 
Cancer Society (2011). 
www.cancer.org/acs/groups/content/@
epidemiologysurveilance/documents/
document/acspc-029771.pdf

Colorect. Cancer (2012) 1(5) future science group358

Editorial Mitchell

https://www.futuremedicine.com/action/showLinks?pmid=7980765&crossref=10.1093%2Fjnci%2F86.13.997&coi=1%3ASTN%3A280%3ADyaK2c3nsF2jsg%253D%253D&citationId=p_4
https://www.futuremedicine.com/action/showLinks?pmid=21103049&crossref=10.1371%2Fjournal.pone.0013978&citationId=p_21
https://www.futuremedicine.com/action/showLinks?pmid=3365608&coi=1%3ASTN%3A280%3ADyaL1c3htVWjuw%253D%253D&citationId=p_13
https://www.futuremedicine.com/action/showLinks?pmid=8261392&coi=1%3ACAS%3A528%3ADyaK2cXnsVCrsA%253D%253D&citationId=p_22
https://www.futuremedicine.com/action/showLinks?pmid=19451431&crossref=10.1200%2FJCO.2008.20.6771&coi=1%3ACAS%3A528%3ADC%252BD1MXhtFWitbzF&citationId=p_6
https://www.futuremedicine.com/action/showLinks?pmid=15659508&crossref=10.1200%2FJCO.2005.01.086&coi=1%3ACAS%3A528%3ADC%252BD2MXitVartLY%253D&citationId=p_23
https://www.futuremedicine.com/action/showLinks?pmid=8696540&coi=1%3ASTN%3A280%3ADyaK28zis1GisQ%253D%253D&citationId=p_15
https://www.futuremedicine.com/action/showLinks?pmid=17224779&crossref=10.1097%2F01.mlr.0000246612.35245.21&citationId=p_7
https://www.futuremedicine.com/action/showLinks?pmid=17401424&crossref=10.1038%2Fsj.onc.1210302&coi=1%3ACAS%3A528%3ADC%252BD2sXjs1yqtL4%253D&citationId=p_24
https://www.futuremedicine.com/action/showLinks?pmid=2817744&coi=1%3ASTN%3A280%3ADyaK3c%252FlsVyrug%253D%253D&citationId=p_16
https://www.futuremedicine.com/action/showLinks?pmid=19505901&crossref=10.1158%2F1055-9965.EPI-09-0186&citationId=p_8
https://www.futuremedicine.com/action/showLinks?pmid=21454908&crossref=10.1093%2Fjnci%2Fdjr077&citationId=p_25
https://www.futuremedicine.com/action/showLinks?pmid=12705353&crossref=10.1620%2Ftjem.199.85&citationId=p_17
https://www.futuremedicine.com/action/showLinks?pmid=9731812&citationId=p_10
https://www.futuremedicine.com/action/showLinks?pmid=19387661&crossref=10.1007%2Fs00384-009-0701-7&citationId=p_1
https://www.futuremedicine.com/action/showLinks?pmid=19998273&crossref=10.1002%2Fcncr.24760&citationId=p_26
https://www.futuremedicine.com/action/showLinks?pmid=11929954&crossref=10.1093%2Fjnci%2F94.7.529&citationId=p_18
https://www.futuremedicine.com/action/showLinks?pmid=9317073&coi=1%3ASTN%3A280%3ADyaK2svmtFeqsA%253D%253D&citationId=p_9
https://www.futuremedicine.com/action/showLinks?pmid=11870666&crossref=10.1002%2Fjso.10064&coi=1%3ACAS%3A528%3ADC%252BD38Xit1ymsrk%253D&citationId=p_11
https://www.futuremedicine.com/action/showLinks?pmid=14570365&citationId=p_2
https://www.futuremedicine.com/action/showLinks?pmid=19505901&crossref=10.1158%2F1055-9965.EPI-09-0186&citationId=p_27
https://www.futuremedicine.com/action/showLinks?pmid=3009108&crossref=10.1007%2FBF02554121&coi=1%3ASTN%3A280%3ADyaL287ptFOgtA%253D%253D&citationId=p_19
https://www.futuremedicine.com/action/showLinks?crossref=10.1002%2Fcncr.22011&citationId=p_3
https://www.futuremedicine.com/action/showLinks?crossref=10.1007%2Fs10350-004-0738-1&citationId=p_12
https://www.futuremedicine.com/action/showLinks?pmid=2001800&crossref=10.1016%2F0016-5085%2891%2990279-T&coi=1%3ASTN%3A280%3ADyaK3M7mtVyrtw%253D%253D&citationId=p_28

