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Abstract

Background: Colorectal cancer (CRC) is the second cause of cancer death in the world and is estimated to have been re-
sponsible for almost 935,000 deaths during 2020. Objective: Describe clinicopathological features, overall survival (OS) and
progression-free survival (PFS) in CRC patients under 30 years. Method: This is a retrospective cohort study in patients under
30 years diagnosed with CRC. Results: From 2017 to 2021, 1823 patients were diagnosed with CRC, of which 54 (2.96%)
were under 30 years. The OS, during 4 years, was 41.5%. The clinical stage found IV (hazard ratio [HR]: 6.212; 95% confidence
interval [95%CI]: 2.504-15.414; p < 0.001), giving neoadjuvant therapy (HR: 0.705; 95%ClI: 0.499-0.996; p = 0.047) and no
medical history of Lynch syndrome (HR: 3.925; 95%ClI: 1.355-11.364, p = 0.012) are independent predictors of mortality. The
PFS, during 4 years, was 21.3%. Clinical stage IV (HR: 2.418; 95%CI: 1.000-5.850; p < 0.050), and no diagnosis of Lynch
syndrome (HR: 3.800; 95%CI: 1.398-10.326; p = 0.009) are independent predictors. Conclusions: Younger patients are usu-
ally diagnosed with CRC in advanced stages. Early symptoms and evaluation, irrespective of age, are crucial.
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Resumen

Antecedentes: El cancer colorrectal (CCR) es la segunda causa de muerte por cancer en el mundo y se estima que fue respon-
sable de casi 935,000 muertes durante el afio 2020. Objetivo: Describir las caracteristicas clinicopatologicas, la supervivencia
global (SG) y la supervivencia libre de progresion (SLP) en pacientes con CCR menores de 30 afios. Método: Estudio de cohorte
retrospectivo en pacientes con diagnéstico de CCR menores de 30 afios. Resultados: Entre 2017 y 2021 se diagnosticaron
1823 pacientes con CCR, de los cuales 54 (2.96%) eran menores de 30 afios. La SG a 4 afios fue del 41.5%. Se encontro que
la etapa clinica IV (hazard ratio [HR]: 6.212; intervalo de confianza del 95% [IC95%]: 2.504-15.414; p < 0.001), recibir trata-
miento neoadyuvante (HR: 0.705; 1C95%: 0.499-0.996; p = 0.047) y no tener antecedente de sindrome de Lynch (HR: 3.925;
1C95%: 1.355-11.364; p = 0.012) son predictores de mortalidad independientes. La SLP a 4 afios fue del 21.3%. La etapa
clinica IV (HR: 2.418; 1C95%: 1.000-5.850; p < 0.050) y el no contar con diagnéstico de sindrome de Lynch (HR: 3.800; 1C95%:
1.398-10.326; p = 0.009) son predictores independientes. Conclusiones: Los pacientes jovenes son diagnosticados con CCR
en etapas avanzadas. Los sintomas iniciales, junto con la evaluacion, independientemente de la edad, son cruciales.
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|ntroduction

Colorectal cancer (CRC) is the second leading
cause of cancer death worldwide, estimated to be
responsible for nearly 935,000 deaths in 2020. It is
the third most frequent neoplasm in men and the sec-
ond in women'. In Mexico, CRC ranks fourth in inci-
dence, accounting for 7.6% (14,901 people) and 6245
deaths in 2020, placing it second in mortality2.

The incidence and mortality of CRC have dropped
from 1975 to 2006; however, this trend is mainly influ-
enced by older age groups®. Between 2009 and 2013,
the incidence of CRC decreased by 4.6% per year in
people aged 65 and older, likely due to a combination
of screening tests, changes in the distribution of risk
factors (less smoking, more aspirin use), and treat-
ment improvements. However, epidemiological stud-
ies show an alarming increase in incidence among
people younger than 50 years, at a rate of 1.6% per
year*. Similarly, CRC mortality rates for adults young-
er than 50 increased by approximately 1% per year
from 2005 through 2014, while they dropped by 1% to
3% per year for older patients. For individuals aged
20 to 34 years, compared to 2010, the incidence is
forecasted to increase by 90% and up to 124% by
20303°. Other studies report that for patients younger
than 50 years, the incidence is projected to increase
from 11% in 2010 up to 22% in 2030°. The specific
cause of the increase in cases among young patients
remains unknown. It is believed to be closely related
to lifestyle changes over the past 45 years (sedentary
behavior, diet, substance abuse, etc.) and an increase
in the prevalence of chronic non-communicable dis-
eases and hereditary origins'”.

Diagnosing CRC in people younger than 30 is chal-
lenging because most young adults do not have obvi-
ous risk factors (such as family history) and are
categorized as average risk according to current CRC
screening and management algorithms. Age and fam-
ily history of cancer remain the cornerstone of CRC
risk stratification algorithms. However, only a minority
of early-onset CRC patients report having a first-de-
gree relative with CRC, and even fewer have a pre-
disposing condition (such as inflammatory bowel
disease)®'0. The failure to consider the possibility of
CRC by both patients and doctors contributes to de-
lays in diagnosis in younger adults, even in the pres-
ence of warning symptoms (such as hematochezia
or iron deficiency anemia), resulting in a substantial

proportion of young patients having metastatic dis-
ease at diagnosis.

Hereditary syndromes play an important role in the
development of CRC in young patients'; 20% have a
family history of CRC, and up to 33% of cases in those
younger than 35-40 years are related to hereditary
syndromes, such as Lynch syndrome (hereditary
CRC)®. This syndrome is caused by mutations in DNA
mismatch repair genes (MLH1, MSH2, MSH6, and
PMS2) and accounts for 1% to 2% of all CRC
cases'2.

The objective of this study is to describe the clini-
copathological characteristics, overall survival (OS),
and progression-free survival (PFS) in patients young-
er than 30 years diagnosed with CRC.

Method
Data source

Data source was the physical and electronic health
records of the National Cancer Institute, which provide
demographic data (age at diagnosis, sex, tumor loca-
tion, TNM staging according to the American Joint
Committee on Cancer (AJCC) 8™ edition, histological
type, tumor grade, and number of lymph nodes evalu-
ated), as well as dates of diagnosis, recurrence, and
last consultation. We obtained permission to access
the research data files with reference number
2022/106. The study did not involve interaction with
human subjects nor the use of personally identifiable
information, did not require informed consent, and
was approved by the research committee of the Na-
tional Cancer Institute.

Patient selection

We included patients with CRC who were younger
than 30 years at the time of diagnosis, from January
2017 through December 2021. Patients older than 30
at diagnosis, those with TNM in situ, and those with
incomplete information were excluded (Fig. 1).

Data analysis

Data analysis was conducted on patients younger than
30 years at the time of diagnosis. Clinicopathological
characteristics, genetic disorders (microsatellite instabil-
ity), type of treatment (resective surgery, palliative surgery,
neoadjuvant, adjuvant, and palliative), and survival were
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Patients with colorectal cancer (2017-2021) INCan (n=1823)

Excluded

« Older than 30 years (n=1761)

« Histopathological results negative for
malignancy (n=4)

CRC younger than 30 years (n=62)

Excluded (n=8)
* Incomplete health records (n=2)
 Short follow-up (n=6)

CRC: colorectal cancer
Figure 1. STROBE diagram.

evaluated. Anatomical location analysis included the right
colon (cecum, ascending colon, hepatic flexure, and
transverse colon), the left colon (splenic flexure, de-
scending colon, and sigmoid colon), and the rectum (rec-
tosigmoid junction and rectum). Staging was performed
according to the criteria described in the 8" edition of the
AJCC classification. Histological type was categorized
into 3 classes: adenocarcinoma, mucinous adenocarci-
noma, and signet ring cell adenocarcinoma. Tumor grade
was categorized as well differentiated (G1), moderately
differentiated (G2), and poorly differentiated (G3). Of note
that patients with Lynch syndrome were diagnosed using
the following guidelines: 1) clinical criteria, 2) molecular
techniques for detecting microsatellite instability and im-
munohistochemistry, and 3) a combination of both.
Deaths attributed to CRC were treated as events, overall
survival (OS) was calculated from the date of diagnosis
to the date of death or end of follow-up (cut-off date:
December 2021), and progression-free survival (PFS)
was calculated from the start date of treatment to the
date of progression or end of follow-up (cut-off date: De-
cember 2021).

Statistical analysis

Continuous data were expressed as medians and
standard deviations. Categorical data were compared

using the chi-square test or Fisher’s exact test. Survival
curves were generated using Kaplan-Meier estimates,
and differences between the curves were analyzed using
the log-rank test. Cox univariate and multivariate regres-
sion models were developed to analyze the influence of
each characteristic on survival. Data were summarized
as hazard ratios (HR) and their 95% confidence intervals
(CI95%). A p-value < 0.05 was considered statistically
significant. Data were analyzed using SPSS software
version 26 (SPSS, IBM, Inc., Chicago, IL, United tates).

Results

From January 2017 through December 2021, a total
of 1823 patients were diagnosed with CRC, 54 of
whom (2.96%) were younger than 30 years (Fig. 1).
Table 1 describes the general characteristics. The
mean age at diagnosis was 24.7 years (range, 17-30).
Notably, a low percentage of the population was over-
weight (12; 22.2%) or obese (4; 7.40%). A total of
27.80% of the patients had a family history of CRC.
The most common initial symptoms were abdominal
pain (38; 70.3%), weight loss (38; 70.3%), and hema-
tochezia (32; 59.26%). The most frequent location of
the primary tumor was the rectum (25; 46.3%). Simple
adenocarcinoma was the most frequent histological
subtype (37; 68.5%); however, signet ring cell
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adenocarcinoma accounted for 25.9% (14), and the
most common histological grade was poorly differenti-
ated (31; 57.4%). Non-metastatic stages (I-lll) pre-
dominated over metastatic stage (IV), with 34 (62.4%)
and 20 (37%) patients, respectively. Lynch syndrome
was diagnosed in 15 (27.8%) patients, with MLH1 be-
ing the most affected mismatch repair gene (7; 46.7%).
Resective surgery prevailed over other initial treat-
ments (30; 63.3%). The most widely implemented sys-
temic treatment was neoadjuvant therapy (25; 68%).

Overall survival

The 4-year OS rate was 35.6% (Fig. 2). Using a
stepwise logistic regression model, it was found that
stage IV at diagnosis (HR, 6.212; 95%CI, 2.504-
15.414; p < 0.001), having received neoadjuvant ther-
apy (HR, 0.705; 95%Cl, 0.499-0.996; p = 0.047), and
not having been diagnosed with Lynch syndrome (HR,
3.925; 95%Cl, 1.355-11.364; p = 0.012) are indepen-
dent mortality predictors (Table 2).

Progression-free survival

The 4-year PFS rate was 21.3% (Fig. 2). Multivariate
analysis found that stage IV at diagnosis (HR, 2.418;
95%Cl, 1.000-5.850; p < 0.050) and not having been
diagnosed with Lynch syndrome (HR, 3.800; 95%Cl,
1.398-10.326; p = 0.009) are independent predictors
of disease progression (Table 3).

Discussion

Currently, an unequivocal definition of early-onset
CRC in young adults is needed, as there is no clear
consensus in the literature or guidelines. Therefore,
direct comparisons among available studies are not
possible due to differing age cutoffs (ranging from 30
to 50 years). However, this study is based on the Ado-
lescent and Young Adult (AYA) guideline, which in-
cludes CRC patients diagnosed between the ages of
15 and 29 years™.

Early-onset CRC predominantly affects racial and
ethnic minorities vs non-Hispanic whites. Although
10% to 12% of all patients diagnosed with CRC are
younger than 50 years, the proportion nearly doubles
among non-Hispanic blacks (16%) vs non-Hispanic
whites (9%)'. Early-onset CRC incidence rates have
consistently been higher among blacks, though the
gap with whites has recently narrowed®. Incidence

n=54, 4 Years PFS: 21.3%

0.0

12 24 36 48
Months

OS: overall survival, PFS: progression-free survival

Figure 2. Overall and disease-free survival.

rates have also rapidly increased among young
Hispanics'®,

According to CRC records from the SEER (Surveil-
lance, Epidemiology, and End Results) database of
the National Cancer Institute, the incidence of this
neoplasm in individuals younger than 35 years is
2.2%". Ozaydin et al.®, in their study on CRC in indi-
viduals younger than 30, found an incidence of 3.59%.
In our study, it was 2.96% (54/1823), with a slight male
predominance (51.85% vs. 49.15%), but no statistically
significant difference. These percentages show that
the rate has increased in this population; according to
data from the GLOBOCAN (2020) database of the
Global Cancer Observatory, a significant increase in
new cases in this population group has been docu-
mented in recent years".

The role of body mass index (BMI) in the OS of CRC
patients is still unclear. Birmingham et al.* published
on the possible negative effect of leptin on tumor pro-
gression and metastasis by stimulating vascular en-
dothelial growth factor. On the other hand, studies by
Ogino et al.?" assert that a high BMI may positively
influence survival, as it was reported higher in obese
CRC patients with p27 gene alterations or increased
STMNT1 gene expression. Garcia-Oria et al.2? state in
their study that BMI is not a prognostic factor for long-
term survival in CRC patients. In our study, we ob-
served that only a small percentage of individuals had
a BMI categorized as overweight or obese. However,
it should be considered that the weight used for
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Table 1. Clinical characteristics of patients with colorectal cancer

Characteristic n %
Age, years 24.7 (17-30)
Sex

Male 28 51.85

Female 26 48.15
BMI

Underweight 10 18.50

Normal 28 51.90

Overweight 12 22.20

Obesity 4 7.40
Family history of CRC

Yes 16 29.60

No 38 70.37
Clinical presentation

Abdominal pain 38 70.37

Weight loss 38 70.37

Hematochezia 32 59.26

Constipation 15 27.78

Fecaluria 1 1.85
Primary tumor location

Right colon 13 24.07

Left colon 13 24.07

Rectum 25 46.30

Synchronous 3 5.56
Histological type

Adenocarcinoma 37 68.50

Signet ring cell adenocarcinoma 14 25.90

Mucinous adenocarcinoma 3 5.60
Histological grade

G1: Well-differentiated adenocarcinoma 4 7.41

G2: Moderately differentiated 19 35.19

adenocarcinoma

G3: Poorly differentiated adenocarcinoma 31 57.41
TNM staging

Stage 1 4 7.40

Stage 2 17 31.50

Stage 3 13 24.10

Stage 4 20 37.00
Lynch syndrome

Yes 15 27.80

No 39 72.20
Type of MSI in patients with Lynch syndrome

MLH1 7 12.96

MSH2 3 5.55

Combination of MSI* 5 9.25

None 39 72.2
Type of surgery

Resective surgery 30 63.3

Palliative surgery 16 18.8

No surgery 8 37.5
Systemic treatment

Adjuvant 16 25

Neoadjuvant 25 76

Palliative 13 15.4

CRC: colorectal cancer; BMI: body mass index; MSI: microsatellite instability.
*Including MLH1, MSH2, MSH6, and PMS2.

this study was the weight at diagnosis, after initial
symptoms, and one of the most common symptoms
prior to diagnosis is weight loss (a little more than 70%
of the studied population had this symptom).

CRC in young patients tends to occur more fre-
quently in the distal sigmoid or rectum2324. According
to our study, the location was similar in the right
(24.07%) and left (24.07%) colon, and the most fre-
quent was in the rectum (46.30%). In contrast, in pa-
tients older than 50, proximal colon cancer is more
common?®,

At the time of diagnosis, most patients in our study
were in stage IV (37%). In the study by Fu et al., the
age group of young patients had a higher percentage
in clinical stages Ill and IV vs the group older than 35,
in whom stages | and Il predominated. Their survival
analysis in clinical stages I-1ll was similar for both age
groups, while in stage IV, being younger than 35 a
poor prognosis factor. Similarly, a study of 32 patients
younger than 30 with CRC showed a higher percentage
in advanced clinical stages Ill (46.8%) and IV (31.2%)'%.

Regarding histological type, simple adenocarcino-
ma was present in most individuals (68.5%), followed
by adenocarcinoma with a signet ring cell pattern
(25.90%). The predominant histological grade in our
study was G3 (poorly differentiated), at 57.41%. In the
study by You et al.?’, the mucinous and signet ring cell
pattern (12.6% vs 10.8%), as well as poorly or undif-
ferentiated (20.4% vs 18%), were the most common
findings and were also independent predictors. In a
comparison between age groups 20-40 years and 60-
80 years, O'Connell et al.®** evidenced that tumors in
younger populations often exhibit a mucinous and
signet ring cell pattern, with low differentiation (27.3%
vs 17.2%) vs an older group.

In the absence of distinctive biological characteris-
tics, current treatment guidelines do not distinguish
early-onset CRC from the disease in older adults.
Surgical resection should meet the appropriate stan-
dards for the corresponding tumor site. Care should
be taken to avoid overtreatment in these patients,
despite the lower risk of morbidity and the years of
life gainedd. In our sample, curative intent surgery was
predominant, with 30 cases (63.3%), followed by pal-
liative surgery with 16 cases (18.8%), and no surgical
intervention in 8 cases (37.5%). These rates are simi-
lar to one of the largest studies of young adults with
metastatic CRC, with more than 6700 patients, which
reported surgical treatment outcomes, showing that
2653 (39.5%) underwent primary tumor resection only,
1547 (23.1%) underwent primary tumor resection plus
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Table 2. Analysis of factors associated with overall survival in patients

Factor Total (events) Univariate analysis (48 months) Multivariate analysis (48 months)
n (%) % (95%Cl) p HR (95%Cl) p

Overall 54 (12) 67.4 (49.8-85.0)

Sex 0.276
Female 26 (11) 53.60 (31.45-75.69)

Male 28 (18) 33.6 (14.39-52.8)

BMI 0.112
<185 10 (8) 15.0 (11.65-41.65)
>185 44 (21) 47 5 (30.84-64.16)

Family history of CRC 0.227
Yes 16 (6) 50.10 (19.13-81.06)

No 38(23) 37.7 (20.64-54.65)

Tumor location 0.53
Right colon 13 (5) 39.60 (1.57-77.62)

Left colon 13(9) 33.70 (5.47-61.92)
Rectum 25 (14) 42.5(21.33-63.66)
Synchronous 3(1) 66.7 (13.38-120)

Pathological stage < 0.001 6.212 (2.504-15.414)
<l (10) 69.10 (50.28-87.91) < 0.001
1 21 (19) 5.10 (4.7-14.9)

Histological type 0.002 1.153 (0.651-2.042)
Adenocarcinoma 37 (19) 47.00 (29.16-64.83) 0.626
Signet ring cell adenocarcinoma 14 (10) 0(0.0-0.0)

Mucinous adenocarcinoma 3(0) 0(0.0-0.0)

Tumor differentiation 0.268
Poor-moderate 23 (12) 50.8 (29.82-71.77)

Well 31(17) 29.8 (8.24-51.36)

Type of surgery 0.003 0.875 (0.500-1.529)
No surgery 8(5) 25.00 (13.80-63.80) 0.638
Curative 30 (11) 62.20 (43.18-81)

Palliative 16 (13 15.50 (3.90-34.9)

Systemic treatment < 0.001 0.705 (0.499-0.996)
Adjuvant 16 (12) 22.50 (0.94-44.06) 0.047
Neoadjuvant 25 (6) 77.80 (75.72-79.87)

Palliative 13 (11) 0(0.0-0.0)

Lynch syndrome 0.007 3.925 (1.355-11.364)
No 39 (25) 29.0 (12.53-45.46) 0.012
Yes 15 (4) 73.5 (47.04-99.96)

CRC: colorectal cancer; HR: hazard ratio; 95%Cl: 95% confidence interval; BMI: body mass index.

metastasectomy, 231 (3.4%) received metastasectomy
without primary tumor resection, and 2277 patients
(32.9%) had no surgery. Their results showed
significant differences in OS: the median for patients
who underwent primary tumor resection was
29 months vs13 months for those who did not®.
Akinkuotu et al.3' grouped individuals into < 25 years
and > 25 years and found that the first group had
higher rates of total colectomy (8.9% vs 2.7%) and
total proctocolectomy (5.0% vs 0.5%), higher rates of

contiguous organ resection (12.9% vs 8.0%), external
beam radiation treatment (3.9% vs. 1.9%), and
chemotherapy treatment (76.6% vs 40.1%). Younger
patients had significantly lower 30- and 90-day
mortality (0.6% vs 4.2% and 2.1% vs 7.6%) vs those
older than 25 vyears. Although colectomy was
associated with a lower risk of death, contiguous
organ resection associated with colectomy was linked
to a higher risk of death®. Despite these results for
sporadic early-onset CRC patients, extended
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Table 3. Analysis of factors associated with progression-free survival in patients

Factor Total (events)  Univariate analysis (48 months)  Multivariate analysis (48 months) p-value
% (95%Cl) p HR (95CI) p
Overall 50(12) 67.4% (49.7-85.0)
Sex 0.065
Female 26 (10) 30.50% (25.54-35.45)
Male 28 (17 14.7% (3.72-25.67)
BMI 0.028 0.384 (0.138-1.069) 0.067
<185 10 (8) 0.0% (0.0-0.0)
> 185 44 (19) 26.6% (5.04-48.16)
Family history of CRC 0.367
Yes 16 (7) 38.70% (7.92-69.47)
No 38 (20) 11.10% (7.52-29.62)
Tumor location 0.885
Right colon 13 (5) 31.30% (14.56-77.16)
Left colon 13(7) 30.80% (1.14-62.74)
Rectum 25 (14) 14.30% (8.82-37.42)
Synchronous 3(1) 0.0% (0.0-0.0)
Pathological stage 0.005 2.418 (1.000-5.850) 0.050
=l 33(16) 27.10% (4.75-49.44)
\% 21 (11) 24.00% (0.67-47.32)
Histological type 0.185
Adenocarcinoma 37 (21) 22.10% (3.48-40.72)
Signet ring cell adenocarcinoma 14 (6) 0.0% (0.0-0.0)
Mucinous adenocarcinoma 3(0) 0.0% (0.0-0.0)
Tumor differentiation 0.832
Poor-moderate 23 (14 12.60% (8.37-33.57)
Well 31(13) 32.20% (6.91-57.48)
Type of surgery 0.068
No surgery 8(2) 0.0% (0.0-0.0)
Curative 30(13) 32.40% (6.72-58.07)
Palliative 16 (12) 15.80% (4.19-35.79)
Type of systemic treatment 0.005 0.899 (0.557-1.450) 0.662
Adjuvant 16 (7) 29.60% (1.76-60.96)
Neoadjuvant 25 (10) 28.60% (2.14-55.06)
Palliative 13 (10) 15.80% (4.46-38.26)
Lynch Syndrome 0.005 3.800 (1.398-10.326) 0.009
Yes 15 (5) 17.70% (1.9-37.3)
No 39 (22) 49.50% (16.18-82.82)

CRC: colorectal cancer; HR: hazard ratio; 95%Cl: 95% confidence interval; BMI: body mass index,

resections, such as total colectomy or proctocolectomy,
have not shown any advantage in disease-free survival
or OS5,

Our results regarding systemic treatment indicate
that neoadjuvant therapy was the most implemented,
followed by adjuvant therapy and palliative treatment,
with a statistically significant difference. In the study
by Arhin et al.*®, 5552 (82.8%) patients received sys-
temic chemotherapy and 1156 (17.2%) received radio-
therapy, and they found that receiving chemotherapy

and radiotherapy was significantly associated with
better survival (HR, 0.65 and 0.88, respectively). How-
ever, in the study by Kneuertz et al.?2, it was found
that the use of more aggressive systemic therapy did
not lead to significant gains in survival. Over-treatment
with multiple doses of chemotherapy, due to the maxi-
mum tolerated dose that can be administered, limits
or perhaps eliminates any chemotherapy options at
the time of relapse®'. It is more likely that AYA patients
in low-risk stage | or Il will receive unindicated adjuvant
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regimens, highlighting the risk of over-treatment faced
by this population. Given the higher proportion of
advanced-stage disease in early-onset CRC, along
with the trend of over-treatment, multidisciplinary co-
ordination of care is necessary to define individualized
and appropriate treatment plans’.

Hereditary syndromes play a very important role in
the development of CRC; they cause 1% up to 3% of
all CRC cases®. In young patients, it is estimated that
20% have a family history of CRC and up to 34.2% of
cases in those younger than 35 years are related to
hereditary syndromes, such as Lynch syndrome'2. In
our study, 27.8% of the population was diagnosed with
Lynch syndrome, which is similar to the findings made
by Schofield et al.:'? a total of 1434 tumors in patients
younger than 60 years, 33 of whom (2.30%) were
younger than 30 years, 9 (27.3%) with microsatellite
instability, and 24 (72.7%) without instability’2. The
most widely affected mismatch repair gene was MLH1
(n =9, 60.3% of all Lynch syndrome cases). In the
study by Durhuus et al.®, in their group younger than
40 years, the most widely affected mismatch repair
gene was MSH2 (39.4%), followed by MLH1 (33%).
Additionally, 36.2% were diagnosed in clinical stages
[l and IV, with a 5-year OS rate of 55%, and in clinical
stages | and I, a 5-year OS rate of 97%. Similar re-
sults regarding OS in early stages were obtained by
Dominguez et al.34, who reported that tumors related
to Lynch syndrome in clinical stages |, Il, and Ill have
a 10-year survival of over 82%. Our results, when
categorizing clinical stages into 2 groups in patients
with Lynch syndrome, considering clinical stage IV
and clinical stages I-1ll, show 1 (6.7%) and 14 (93.3%)
cases, respectively, indicating a clear predominance
of early stages that positively influence the OS of pa-
tients in this group. All patients with Lynch syndrome
had resective surgery as their initial treatment with
adjuvant therapy. It is obvious that this group benefit-
ed from early-stage diagnosis and initial resective
surgery treatment.

The descriptive nature, small sample size, and hav-
ing been conducted in a single center are all limita-
tions of our study; however, it is the first national study
addressing this topic.

Conclusions

As far as we know, this is the largest series to date
examining the clinical and histological characteristics
of people diagnosed with CRC up to 30 years of age
in Mexico.

CRC in young patients is a public health problem
as they have pathological characteristics leading to
late diagnosis (advanced clinical stages) and worse
prognosis. Alarm symptoms, along with evaluation re-
gardless of age, family history, and genetic syn-
dromes, are crucial.
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