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Introduction: The incidence of colorectal cancers is rising in the young adult population. To understand
its pathogenesis we compared the clinical and pathological characteristics of early and late onset colorectal
cancers.
Materials and Methods: Sixty seven consecutive histopathologically confirmed cases who were
diagnosed at the centre from April 2018 and M arch 2019 were studied. The study subjects were divided
into two age-groups, the early onset group with subjects younger than 45 years and the late onset group
with subjects older than 45 years. The clinico-pathological characteristics of colorectal carcinoma cases
were compared using an analytical cross -sectional design.
Results: Majority of patients in both groups presented with bleeding rectum followed by pain abdomen
and constipation. Weight loss was significantly higher among early onset group(p value <0.041). A
significantly higher proportion of subjects with type 2 diabetes mellitus were observed in the late onset
group (p value = 0.008). A predominance of distal colon and rectal site cancers were seen in both groups.
Early onset patients had a significantly higher frequency of mucinous tumours (p=0.018). A statistically
significant difference was observed between the two groups in the stage wise comparison with majority of
early onset subjects presenting in Stage I and II (p value=0.015). Analysis of CEA and Heamoglobin levels
also revealed key distinctions.
Conclusion: This study emphasizes the existence of some salient differences between early and late
onset colorectal carcinomas with regard to the clinicopathological profile. Further studies are warranted
to uncover the molecular features of early onset colorectal cancer.

Keywords:
Early onset colorectal cancer
Pathological profile
Kerala

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

standardised incidence rates of colorectal carcinoma in India
which has been estimated to be 4.2 per 1 lakh for males and
3.2 per 1 lakh for females is relatively lesser as compared
to the global age standardised incidence rates which is 7.7
per 1 lakh for males and 6.5 per 1 lakh for females. 2,3 The
incidence of colorectal malignancies in India is recently
showing an age shift from old age to the younger age
which is accelerated by urbanisation and change in dietary
habits. 4 The commonly described symptoms of colorectal
carcinoma are rectal bleeding, change in bowel habit, loss of
weight, anaemia and abdominal discomfort. 5 The varying
symptomatology may be attributed to the anatomic location
and aggressiveness of the neoplasm. 6

1. Introduction
Worldwide colorectal carcinoma (CRC) represents 9.4%
of all incident cancers in men and 10.1% in women.
In countries with westernised lifestyle colorectal cancer
represents 12.6% of all incident cancers in men and 14.1%
in women. Colorectal cancer is the second commonest
cause of death from any cancer in men in the European
Union. 1 According to National Population based Cancer
Registry programme, Colorectal carcinoma is the fourth
most common cause of cancer in males and third most
common cause of cancer in females in India. 2 The age
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Globally the incidence of early onset colorectal
carcinoma is found to be increasing. 7,8 Studies from India
also indicates an increase in the incidence of colorect
al carcinoma in young adults. 9 Early onset colorectal
carcinoma always raises the suspicion of hereditary
colorectal cancer syndromes but these syndromes represent
only a small proportion of young onset cases. 10 Many
reports have shown that subjects with young onset colorectal
carcinoma have distinguishing pathological characteristics
and anatomic location of tumour. 7 Young onset Colorectal
carcinoma tends to occur in the recto-sigmoid and the
rectum. 8 Most research done in early onset colorectal
cancers are from the west and there is a paucity of
reports from the Indian subcontinent especially South India.
With this background we undertook this study to compare
the clinicopathologic features of early onset colorectal
carcinoma cases with that of the late onset group.
2. Materials and Methods
This was a cross sectional study using a database of
malignancies maintained by the clinical epidemiology unit
of community medicine department and department of
pathology from April 2018 to April 2019. The department
of pathology received a total of 104 consecutive specimens
of diagnosed or suspected colorectal tumours during this
time period. Patients with hereditary syndromes and
inflammatory bowel diseases were excluded and sixty seven
histo-pathologically confirmed cases were included for the
study.
The resected specimens were fixed in 10% formol saline
overnight. Detailed gross examination was done on the next
day and tissue bits were taken from representative areas.
The tissues were then processed using an automated tissue
processor followed by paraffin embedding. The sections
were cut at five microns size and stained using standard
hematoxyllin and eosin staining protocol and were studied
under light microscopy.
The socio-demographic details, clinical history, basic
laboratory investigations, stage at diagnosis and the details
of biomarkers were obtained from the database. We divided
the patients into two groups a) The early onset group with
subjects upto the age of 45 years and b)the late onset group
with subjects above the age of 45 years. The stage wise
distribution and analysis was done according to the AJCC
cancer staging manual seventh edition. 11 All statistical
analysis was done using IBM SPSS, version 25. Chi-square
test, Fishers exact test and Independent samples t test were
used as applicable.
3. Results
We included 67 patients with colorectal cancers using the
epidemiological database from April 2018 to April 2019.
The age of the subjects in this study ranged from 28 to 75

years with a mean age of 54.94±11.05 with a slightly higher
preponderance of female patients (52.2%). A comparison
of clinical and pathological characteristics of the early onset
and late onset patient groups revealed several differences.
The majority of the patients in the early onset group and
the late onset groups presented with bleeding per rectum,
followed by pain abdomen and constipation. A comparison
of clinical features in the early onset to the late onset group
is given in Table 2. Weight loss as a presenting symptom
was significantly higher among the early onset CRC group(p
value=0.041). The mean duration of presenting symptom
was approximately 4 months in the early onset group
and 6 months in the late onset group. No significant
difference was observed between the early onset group and
late onset group in terms of socio-demographic factors like
gender distribution, education, socio-economic status and
behavioural risk factors like smoking and alcoholism. The
clinical attribute distinguishing the late onset group was
a significantly higher proportion of subjects with type 2
Diabetes (48% vs 11%, p value = 0.008).
The pathological characteristics of the study population
are outlined in Table 3. An assessment of the anatomical
location of the tumour revealed a predominance of the
distal colon and rectum in both patient groups (58.1% and
53.1%). On histo-pathological examination, majorityin the
late onset group were having well differentiated tumours
(40%) and the majority in the early onset group had
moderately differentiated tumours (47.1%). The proportion
of undifferentiated tumours in the early onset group and late
onset group was 7.1% and 14.3% respectively. There was no
statistically significant difference between the two groups
on the basis of tumour grade. Early onset patients had a
significantly higher frequency of mucinous tumours (17.7%
vs 2%, p=0.018). With regard to the stage of disease, the
early onset group had 64.7% of the subjects either in stage
I or stage II disease compared to 57.1% of the subjects in
the late onset group belonging to either stage III or stage IV
as shown in Table 3. A statistically significant difference (p
value=0.015) was observed between the two groups in the
stage wise comparison. There were 3 subjects with distant
metastasis in the late onset group and none in the early onset
group (6% vs 0%, p value =0.724). The site of metastasis in
the late onset group was peritoneum and liver.
The relationship between the Carcinoembryonic Antigen
(CEA) levels and the age group of the study subjects is given
in Table 4. A significantly higher proportion of subjects
among the late onset group had elevated CEA levels (78%
vs 41.2%, p value=0.004).
The analysis of haemoglobin levels among the study
population is given in Table 5. The mean Hb values were
12.94±1.33 in the early onset CRC group and 9.91±2.33
in the late onset CRC group with values among early onset
subjects being significantly higher (p=0.007)
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Table 1: Comparison of the symptoms of CRC in the early and late onset groups
<45 years, n(%)
6(35.2%)
4(23.5%)
4(23.5%)
4(23.5%)
1(5.9%)
2(11.7%)
0(0%)

Symptom
Bleeding per rectum
Abdominal pain
Constipation
Weight loss
Diarrhoea
Fatigue
Tenesmus

>45 years, n(%)
23(46%%)
22(44%)
15(30%)
3(6%)
5(10%)
2(4%)
1(2%)

P value
0.441
0.134
0.609
0.041
0.520
0.264
0.746

Table 2: Comparison of the study groups based on gender, behavioural factors and co-morbidities
Variables

<45 years, n(%)
8(47.1%)
9(52.9%)
2(11.8%)
15(88.2%)
2(11.2%)
15(88.2%)
2(11.8%)
2(11.8%)
0(0%)
4(%)
5(%)
21.74±1.94

Category
Male
Female
Yes
No
Yes
No
Diabetes
Hypertension
Dyslipidemia
Yes
No
Mean±SD

Gender
Alcohol use
Tobacco use
Comorbidity
Gyenecologic disorders
BMI

>45 years, n(%)
24(48%)
26(52%)
7(%)
43(%)
3(%)
47(%)
24(48%)
17(34%)
7(14%)
11(%)
15(%)
23.36±3.75

p Value
0.946
0.815
0.434
0.008
0.078
0.177
0.911
0.128

Table 3: Comparison of the Pathologic Characteristics between two age groups
Characteristics
No of subjects
Anatomic location

Tumour stage

Tumour histological
grade

Tumour type
Metastasis

Colon
Rectosigmoid
Rectum
Stage I
Stage II
Stage III
Stage IV
Well Differentiated
Moderately
Differentiated
Poorly Differentiated
Undifferentiated
Adenocarcinoma
Mucinous histology
Present
Absent

Total N(%)
67
19(28.4%)
12(17.9%)
36(53.7%)
11(16.4%)
21(31.3%)
32(47.8%)
3(4.5%)
24(35.8%)
25(37.3%)

<45 years n(%)
17(25.3%)
4(23.5%)
3(17.6%)
10(58.8%)
7(41.2.3%)
4(23.5%)
6(35.3%)
0(0%)
4(23.5%)
8(47.1%)

>45 years n(%)
50(74.7%)
15(30%)
9(18.4%)
26(53.1%)
4(8.2%)
17(34.7%)
25(51%)
3(6.1%)
20(40%)
17(34.7%)

5(7.5%)
8(11.9%)
63(94.1%)
4(5.9%)
64(95.5%)
3(4.5%)

1(7.1%)
1(7.1%)
14(82.3%)
3(17.7%)
0(0%)
17(100%)

4(8.2%)
7(14.3%)
49(98%)
1(2%)
3(6%)
47(94%)

p value

0.714

0.015

0.556

0.018
0.724

Table 4: CEA levels and age group
Lab parameter
CEA

Normal
Elevated

<45 Years n(%)
10(58.8%)
7(41.2%)

>45 years n(%)
11(22%)
39(78%)

0.004

Table 5: Mean Haemoglobin values and age group
Lab parameter
Hemoglobin Levels

Mean±SD

<45 Years
12.94±1.33

>45 years
9.91±2.33

0.007
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4. Discussion
Numerous studies have reported a male predominance in
both early onset and late onset cancers. 12–14 However in the
present study we have a female predominance wit h a male
to female ratio of 1:1.25 in early onset and 1:1.08 in the late
onset group.
The clinical characteristics of our study population with
respect to the presenting symptoms were similar to those
found in literature already published. In our study rectal
bleeding and abdominal pain were the most common
presenting symptoms in both age groups. Astin et al
reported in a systematic review of 55 papers that rectal
bleeding and abdominal pain are the principal presenting
symptoms in CRC. 6 A major finding in this study was
the significant association of the presenting symptom,
loss of weight, with early onset CRC. Low et al reports
that weight loss is a potential early clinical finding that
could be associated with early onset CRC. 15 The present
study reveals that the patients belonging to the late onset
CRC group have a significantly higher prevalence of type
2 Diabetes as a comorbidity compared to early onset
CRC. This finding confirms the results of a metaanalysis
investigating the association of diabe tes with colorectal
cancer. 16 Many observational studies link early onset CRC
with Smoking and Alcoholism. 17–19 But we did not observe
any significant difference in the frequency of tobacco
smoking and alcohol intake between the early onset and late
onset CRC subjects.
In the present study, early onset patients have a
predilection for the left side of the colon namely rectum
and rectosigmoid areas. This finding of predominantly left
sided lesions is consistent with the findings of investigators
fr om the Indian subcontinent. 12,14 Numerous reports on
CRC from elsewhere in young patients describes tumour
localisation in the right colon. 20,21 We found a significantly
higher prevalence of mucinous differentiation among the
early onset CRC group. This finding concurs with the
patterns observed in studies by Minardi et al and O’Connel
et al. 21,22
Our findings regarding the stage at diagnosis is in sharp
contrast to multiple studies that examined the association
with early onset CRC and stage at diagnosis. 23 Majority
of the global studies report that advanced stage cancers are
mo re diagnosed in young patients. 9,24,25 Several studies
from India also reported more advanced stage and poor
prognosis in early onset patients. 12,14 Our finding of early
stage cancers in early onset CRC patients underlines the
need for heightened clinical suspicion when treating young
patients.
The association of CRC and iron deficiency anemia is
well established. In the current study anemia was found
to be significantly higher in the older age group. This
observation was found to be in accordance with two studies
by Sotaro Sadahiro et al and Chao Hung Ho et al and in
contrast to a study by Hamilton W et al which states that

anemia has a strong association in younger patients. 5,26,27
A systematic review by Astin et al observed that the
investigation of rectal bleeding and anaemia in primary care
patients can be used as a screening tool, irrespective of
whether other symptoms are present. 6 Anemia is a sign
for primary care physicians to consider the possibility of
GI cancer and also have an important role in identifying
older individuals for screening and timely evaluation of
CRC risk. In the present study the late onset group
was characterised by a higher proportion of subjects with
elevated CEA marker. This may be due to the confounding
effect of advanced tumour stage in the late onset group.
Sensitivity of CEA in detecting colorectal cancer increases
with increasing stage of the disease. 28,29
5. Conclusion
Our study indicates that weight loss and abdominal
pain in young adults with no predisposing genetic risk
factors demand evaluation with a colonoscopy. Based
on our data colorectal cancers of the young age occur
predominantly in the rectum and rectosigmoid and are
less advanced at the time of presentation compared to
the elderly population. This study makes it known that
early onset CRC vary by stage of the disease, presence
of co-morbidities like Diabetes and lab parameters like
CEA and haemoglobin. Physicians should be made aware
of the increasing incidence of early onset CRC and the
importance of recommending early screening. Further
research should be undertaken to unveil the pathogenic
mechanisms underlying early onset colorectal carcinoma
and to evaluate the effectiveness of strategies to screen
populations younger than 45 years.
6. Source of funding
None.
7. Conflict of interest
None.
References
1. Boyle P, Langman MJ. ABC of colorectal cancer: Epidemiology.
BMJ. 2000;321(S6):12452.
2. National Cancer Registry Programme. Population Based Cancer
Registries 2004 2005. New Delhi: Indian Council of Medical
Research ; 2008,. .
3. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, et al. Cancer
incidence and mortality worldwide: sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):359–386.
4. Gupta S, Bhattacharya D, Acharya AN, Majumdar S, Ranjan P, Das S.
Colorectal carcinoma in young adults: a retrospective study on Indian
patients: 2000–2008. Colorectal Dis. 2010;12:182–189.
5. Hamilton W, Sharp D. Diagnosis of colorectal cancer in primary care:
the evidence base for guidelines. Family Pract. 2004;21:99–106.
6. Astin M, Griffin T, Neal RD, Rose P, Hamilton W. The diagnostic
value of symptoms for colorectal cancer in primary care: a systematic

Chimmen et al. / Indian Journal of Pathology and Oncology 2020;7(1):99–103
review. Br J Gen Pract. 2011;61(586):231–243.
7. Silla IO, Rueda D, Rodrı́guez Y, Garcı́a JL, La CD, et al. Early-onset
colorectal cancer: a separate subset of colorectal cancer. World J
Gastroenterol: WJG. 2014;20(46):17288.
8. Ballester V, Rashtak S, Boardman L.
Clinical and molecular
features of young-onset colorectal cancer. World J Gastroenterol.
2016;22(5):1736.
9. You YN, Xing Y, Feig BW, Chang GJ, Cormier JN. Young-onset
colorectal cancer: is it time to pay attention? Arch Internal Med.
2012;172(3):287–289.
10. Siegel RL, Jemal A, Ward EM. Increase in incidence of colorectal
cancer among young men and women in the United States. Cancer
Epidemiol Prev Biomark. 2009;18(6):1695–1698.
11. Amin MB, Greene FL, Edge SB, Compton CC, Gershenwald JE,
et al. The Eighth Edition AJCC Cancer Staging Manual: Continuing
to build a bridge from a population-based to a more “personalized”
approach to cancer staging. CA: Cancer J Clin. 2017;67(2):93–99.
12. Sudarshan V, Hussain N, Gahine R, Mourya J. Colorectal cancer in
young adults in a tertiary care hospital in Chhattisgarh, Raipur. Indian
J Cancer. 2013;50(4):337–337.
13. Sinha R, Doval DC, Hussain S, Kumar K, Singh S, et al. Lifestyle
and sporadic colorectal cancer in India. Asian Pac J Cancer Prev.
2015;16(17):7683–7688.
14. Saluja SS, Manipadam JM, Mishra PK, Sachdeva S, Solanki N, Shah
H. Young onset colorectal cancer: How does it differ from its older
counterpart? Indian J Cancer. 2014;51(4):565–565.
15. Low E. Abstract 982. Presented at: Digestive disease week; May 1821, 2019,San Diego ;. .
16. Starup-Linde J, Karlstad O, Eriksen A, Vestergaard S, Bronsveld P,
et al. Ancer Risk and INsulin analoGues): the association of diabetes
mellitus and cancer risk with focus on possible determinants-a
systematic review and a meta-analysis. Curr Drug Saf. 2013;8(5):296–
332.
17. Boutron MC, Faivre J, Dop MC, Quipourt V, Senesse P. Tobacco,
alcohol, and colorectal tumors: a multistep process. Am J Epidemiol.
1995;141(11):1038–1046.
18. Zisman AL, Nickolov A, Brand RE, Gorchow A, Roy HK.
Associations between the age at diagnosis and location of colorectal
cancer and the use of alcohol and tobacco:implications for screening.
Arch Intern Med. 2006;166(6):629–634.
19. Buc E, Kwiatkowski F, Alves A, Panis Y, Mantion G, Slim K. Tobacco
smoking: a factor of early onset of colorectal cancer. Dis Colon
Rectum. 2006;49(12):1893–1836.
20. Savas N, Dagli U, Akbulut S, Yuksel O, Sahin B. Colorectal
cancer localization in young patients: should we expand the screening
program? Dig Dis Sci. 2007;52(3):798–802.

103

21. Minardi AJ, Sittig KM, Zibari GB, Mcdonald JC. Colorectal cancer
in the young patient. Am Surg. 1998;64(9):849.
22. O&apos;connell JB, Maggard MA, Livingston EH, Cifford KY.
Colorectal cancer in the young. The Am J Surg. 2004;187(3):343–348.
23. Ahnen DJ, Wade SW, Jones WF, Sifri R, Silveiras JM, et al. The
increasing incidence of young-onset colorectal cancer: a call to action.
Mayo Clin Proc. 2014;89(2):216–224.
24. Dozois EJ, Boardman LA, Suwanthanma W, Limburg PJ, Cima RR,
et al. Young-onset colorectal cancer in patients with no known
genetic predisposition: can we increase early recognition and improve
outcome. Med. 2008;87(5):259.
25. Khan SA, Morris M, Idrees K, Gimbel MI, Rosenberg S, et al.
Colorectal cancer in the very young: a comparative study of tumor
markers, pathology and survival in early onset and adult onset patients.
J Pediatr Surg. 2016;51(11):1812–1817.
26. Sadahiro S, Suzuki T, Tokunaga N, Mukai M, Tajima T, et al. Anemia
in patients with colorectal cancer. J Gastroenterol. 1998;33(4):488–
494.
27. Ho CH, Yu YB, Wu PH. The prevalence of iron deficiency anemia and
its clinical implications in patients with colorectal carcinoma. J Chin
Med Assoc. 2008;71(3):119–122.
28. Fakih MG, Padmanabhan A. CEA monitoring in colorectal cancer.
Oncol. 2006;20(6).
29. Arnaud JP, Koehl C, Adloff M. Carcinoembryonic antigen (CEA) in
diagosis and prognosis of colorectal carcinoma. Dis Colon Rectum.
1980;23(3):141–144.

Author biography
Jeena V Chimmen Assistant Professor
Ronnie Thomas Assistant Professor
Ponnu Jose Assistant Professor
Lincy Joseph Professor

Cite this article: Chimmen JV, Thomas R, Jose P, Joseph L. A
comparative study on the clinico-pathological characteristics of early
versus late onset colorectal carcinoma cases in a tertiary care centre in
central Kerala. Indian J Pathol Oncol 2020;7(1):99-103.

