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Abstract

ackground: Colorectal carcinoma (CRC) is the third most common cancer in the world that show

malignant growth in the colon, rectum, and or appendix. CRC is the second most common malignancy

in females and third in males. This study aimed to ascertain the incidence of colorectal carcinoma (CRC)
in a population in a remote area of Sindh, Pakistan, and also compared and correlated the sociodemographic
characteristics and different parameters such as diagnosis, grade, and histopathology of the CRC cases.

Methods: The study was conducted from February 2012 to 2019 at Pakistan Atomic Energy Cancer Hospital
(NORIN) Nawabshah Sindh, Pakistan. All cases were evaluated through a detailed history, clinical examination,
radiological examination, and histopathology-proven cases. The sociodemographic parameters, diagnosis
grades, and histopathology of the CRC were statistically compared and correlated by SPSS version 21.

Results: Out of a total of 10,848 reported patients, 424 (3.9%) were of CRC. The CRC was further comprised of
63.9% males and 36.1% females. We classified our patients into two age groups, < 40 years (Group-A), and > 40
years (Group B). Group-A comprised 41% of patients, and their mean age was 28+6.98 years, while Group B
comprised 59% of patients with a mean age of 43+8.3 years. Histological specimens divulged that most of the
common specimens were of adenocarcinoma. Early diagnosis was very strenuous due to no signs and
symptoms. Thus, the majority of the patients, approximately 39%, were found to be of grade 2 carcinoma.

Conclusion: Our study unveils an increased number of patients with CDC at an age of <40 belonging to rural
areas. Further studies are needed to elucidate the cause of this high incidence with a particular focus on genetic
and molecular risk factors.
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Introduction

Colorectal carcinoma (CRC) is presumed to include
malignant growth in the colon, rectum, and or appendix.
According to World Health Organization (WHO), CRC is
one of the most common prevailed cancers with 1.93
million present cases worldwide [1,2]. It is the third most
common cancer in the world, fifth in Pakistan, and the
fourth leading cause of mortality and morbidity [3,4].
Literature shows that CRC is the second most common
malignancy among females and the third in males [1].
Approximately 1400000 new cases are reported every
year. Recent data shows a higher incidence of CRC in
developed countries. In recent years, it is noted that
colorectal carcinoma has no longer been restrained from
disease in developed countries. It is also upturned in
developing countries as well. Approximately, 36% of
new CRC cases were diagnosed in developing countries
in the year 2000 with a continuous uptrend [5]. This rise
has been attributed to a mass change in physical activity
and the worse dietary habit patterns which ultimately
superimpose on genetic predisposition.

Age is assumed as one of the major risk factors in CRC.
Its occurrence is rare in patients < 40 years. Hence, the
incidence increases abruptly with every decade of life.
The risk of CRC has been reported as 1 in 10 males after
the eighth decade of life [6]. The risk of CRC over a
lifetime has accounted for 5% and it totals 90% of the
cases diagnosed in patients’ >50 years [6]. A recent
report shows that the incidence of colorectal cancer
increases over one year of age increment. It was
analyzed that the most distinct increase in incidence
was 46.1% in 49-50-year age transformation with an
incidence rate ratio of 1.46. The outcomes also
suggested that many CRC cases remain undisclosed and
explode with exposure only when potential and standard
screening was functionalized at the age of 50 [7]. The
incidence of this disease in youngsters has been reduced
due to potential exposure to risk factors, for instance,
physical inactivity, western diet style, obesity, and
antibiotic use, particularly in prenatal to adolescence.
These risk factors affect the gut microbiota, host
immunity, genetics, and epigenetics of colon epithelial
cells. Early-onset colorectal cancer holds potential
differential pathological, molecular, and clinical
characteristics when compared to later onset. Several
resources can be used to explicate the etiology of CRC at
an early age for the development of premature
detection, sound effective prevention, and potential
various therapeutic strategies. Furthermore, additional
cohort studies in youngsters and childhood integrated
with specimen collection, absolute omics analysis of
biomarkers, and molecular pathological approaches may
provide a better understanding of this disease [8]. Data
from prospective interventional studies stipulate that
dietary fibers, calcium intake, fat intake, and CRC are

not transparent with no exclusive conclusions [9,10].
Additional risk factors may incorporate the
consumption of tobacco and alcohol, hormone
replacement therapy in women, total calorie
consumption, and physical activity related to obesity
[11-13]. Interestingly, there has been a swift recognition
that regular use of nonsteroidal anti-inflammatory
agents such as aspirin and cyclooxygenase-2 inhibitors
such as celecoxib, may have a preventive effect against
colorectal adenomas and or carcinomas [14,15].
Advancements in molecular modeling of CRC further
facilitate the direct therapeutics of biological
characteristics of tumors. Although treatment options
remain atypical, many sufferers may help to anticipate
the extended survival rate. Furthermore, genetic
profiling may allow treatment options so that many
patients can get benefits and some are presumed to get
exposed to toxicity from scant therapies [16].

A meta-analysis of cancer prevalence in Pakistan
(2018) found a statistically significant range of CRC
cases from 5 to 19% regarding age and 5% overall
prevalence [17]. Another study used the database of the
Pakistan Atomic Energy Commission Cancer Registry
(PAECCR) program to analyze the trend of incidence of
cancer in the Punjab Province of Pakistan for 30 years
(1984-2014) and confirmed the 3460 positive cases of
CRC out of 64204 [18]. A cross-sectional study reported
a 2:1 ratio for the male to female and 33.3%7.9 years of
mean age for incidence of young CRC cases from a
tertiary care oncology center in Karachi, Pakistan. In
CRC cases, 45% and 55% of patients accounted for rectal
and colon cancer [6]. Similarly, a study confirmed a total
of 5.9% CRC cases including 4.1% females and 7.9%
males in the Section of Histopathology, Department of
Pathology and Laboratory Medicine, Aga Khan
University Hospital, Karachi, Pakistan [19]. Further a
cross-sectional study recruited CRC cases from January
2018 to December 2019 and confirmed 60% of CRC cases
below 40 years and 40% >40 years of age with an average
age of 46.64%8.74 [20]. Another cross-sectional study on
113 CRC patients from Karachi, Pakistan, promulgates
that colorectal cancerous patients in Pakistan are facing
the problem of delay in diagnosis and presentation. This
is the potential reason behind the detection of the
disease at an advanced level with an outright poor
prognosis. This report advocates that a CRC control
program should be executed to diagnose this mortal
disease at an early stage [21]. Occupational exposure
from a broader perspective may profess colorectal
carcinoma. Presumedly insignificant cases of these
malignancies could be explicated considering
occupational exposure as a cofactor in cancer
proceedings [22]. Pakistan Atomic Energy Cancer
Hospital (NORIN) Nawabshah, Pakistan grasps one of
the leading oncological treatment centers in Sindh,
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Pakistan. The hospital commenced function in 2012 and
provides a cancer treatment facility to more than 8.7
million population from various surrounding districts of
Sindh, Pakistan [23,24]. The majority of the patients are
treated free of cost with provincial and federal
government donations. Although very few studies have
reported CRC in youths of Pakistan in the past, data
about the Sindh area of Pakistan is lacking on the greater
population at high risk. The present study aimed to
establish the contemporaneous pragmatic incidence of
CRC in patients in a remote area of Sindh, Pakistan,
based on age, gender, and socioeconomic status with a
special focus on diagnosed histopathology. Further, it
compared and correlated the sociodemographic
characteristics and different parameters such as
diagnosis, grade, and histopathology of the CRC cases.

Methods

This study is a retrospective descriptive observational
study at Pakistan Atomic Energy Cancer Hospital
(NORIN), Nawabshah, Sindh, Pakistan, data
retrospectively was collected from February 2012 to May
2019, through the oncology and radiotherapy Patient
Department (OPD). The ethical research committee's
approval was taken vide letter no. NORIN/2021/20R.
Informed consent was taken from all patients. Patients:
Patients were divided into two different age groups for
data collection; group A < 40 years and group B > 40
years. Data collection was performed through chart
review utilizing predesigned and coded questionnaires.
Detail of the demographic information,
symptomatology, supposed risk factors, family history,
histopathological features, and outcomes were collected
for all selected patients. Surgical histopathology records
were reviewed for tumor grading. Patients who were
supposed to have suspected familial syndrome based on
the clinical history and or colonoscopy findings,
incomplete  documented biopsy reports, and
histopathological reports from other hospitals were also
excluded from the data analysis. All cases were
evaluated through a detailed history, clinical
examination, radiological examination, and
histopathology-proven cases [25]. All obtained data
were arranged in an Excel spreadsheet. SPSS version 21
was used for the statistical analysis [26]. In descriptive
statistics, frequency, percentage, mean, and standard
deviation were obtained for the CRC cases. For the
inferential statistics, the chi-square test was applied for
the comparison between the sociodemographic
parameters and diagnosis grades, and histopathology of
the CRC cases. The Pearson correlation test was applied
to correlate the sociodemographic characteristics and
different parameters of CRC cases [27,28]. The
significance level for all statistical tests was considered
at 95% (p < 0.05).

Results

The frequency, percentages, mean, and standard
deviation of the sociodemographic parameters of the
colorectal carcinoma cases were analyzed by descriptive
statistics. Table 1 represents the sociodemographic
parameters of CRC cases in the population of a Remote
Area in Sindh, Pakistan. A total of 10,848 patients of
which 424 (3.9%) were suffering from CRC. The male and
female cases of CRC were identified ina 1.77:1 ratio. The
average age range of CRC cases was 12-80 years (M =
45.25, SD = 16.74). Furthermore, the age groups were
categorized into two groups. Group A has patients with
ages less than 40 years (M = 28, SD = 6.98) and Group B
has patients with ages more than 40 years (M = 43, SD =
8.3). Figure 1 shows the incidence of CRC cases
regarding gender and age categories. A maximum
number of CRC cases were identified in the age group 41
to 50 years. In which, male CRC cases were higher than
females. Similarly, CRC patients were divided into three
socioeconomic statuses: lower, middle, and upper. The
incidence of CRC was higher (94.1%) in the lower socio-
economic class. According to the occupation, 34% of
CRC cases were housewives and 29% of cases were
laborers.

Table 2 shows the comparison between the
sociodemographic characteristics with the incidence of
diagnosis of CRC cases. A chi-square test of
independence confirmed a nonsignificant association
between gender (p = 0.205), age categories (p = 0.191),
socioeconomic status (p = 0.985), and occupation (p =
0.776) with the diagnosis of CRC cases.

Table 3 shows the comparison between the
sociodemographic characteristics with the incidence of
the grades of CRC cases. A chi-square test of
independence confirmed the significant association
between the age categories (p = 0.001), and occupation
(p = 0.003) with the grades of CRC cases.

Table 4 shows the comparison between the
sociodemographic characteristics with the incidence of
the histopathology of CRC cases. A chi-square test of
independence showed a nonsignificant association
between gender (p = 0.458), age categories (p = 0.192),
socioeconomic status (p = 1), and occupation (p = 1) with
the histopathology of CRC cases.

Figure 2 depicts the correlation between the
sociodemographic  characteristics and  different
parameters of CRC cases. The age category was
negatively and significantly correlated with the
occupation (p<0.001), and grade level (p<0.01) of the
CRC cases. Similarly, CRC diagnoses were negatively
and significantly correlated with occupation (p<0.01),
and positive with histopathology (p<0.001) of the CRC
cases.
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characteristics with the diagnosis of Colorectal Carcinoma.
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Table 3 shows the comparison between the
sociodemographic characteristics with the incidence of
the grades of CRC cases. A chi-square test of
independence confirmed the significant association
between the age categories (p = 0.001), and occupation
(p = 0.003) with the grades of CRC cases. Table 4 shows
the comparison between the sociodemographic
characteristics with the incidence of the histopathology
of CRC cases. A chi-square test of independence showed
a nonsignificant association between gender (p = 0.458),
age categories (p = 0.192), socioeconomic status (p = 1),
and occupation (p = 1) with the histopathology of CRC
cases. Figure 2 depicts the correlation between the
sociodemographic  characteristics and  different
parameters of CRC cases. The age category was
negatively and significantly correlated with the
occupation (p<0.001), and grade level (p<0.01) of the
CRC cases. Similarly, CRC diagnoses were negatively
and significantly correlated with occupation (p<0.01),
and positive with histopathology (p<0.001) of the CRC
cases.

Discussion

Colorectal carcinoma is primarily presumed to be a
disease in elder people. However, recently its rapid
increase in the age group is pretty alarming.
Epidemiological data shows that the incidence of CRC is
much lower in the developing world. However, a recent
report denotes a higher incidence of this disease or early
onset in the developing world [29]. Interestingly, it is
hypothesized that sporadic early-onset CRC is a
biologically and clinically distinguished entity, which
accounts for its aggressive pattern and quite poorer
survival [30]. Our results demonstrate that the mean age
is 45.25 + 16.74 years (Table 1) for the onset or diagnosis
of this carcinoma. CRC has been reported as the third
most common in the world and the fifth most common
cancer in Pakistan [3,4], and the tenth most common
cancer out of 20 malignancies in our center. In the
lifetime of an individual, there is a 5% risk that he/she
might acquire CRC [31].

It has been observed that CRC screening is not
routinely done in our region due to financial issues, lack
of awareness, and advanced facilities. Even in major
cities where people have more advanced medical
facilities, it is not investigated routinely and leads to
advanced-stage malignancies. Our research indicated
that the majority of the patients, i.e., 39.6%, were
diagnosed with carcinoma of grade II (Table 3).
Unfortunately, there is no proper or adequate cancer
data registry in Pakistan, and our study is one of the pilot
studies on the early age onset of CRC. In Pakistan,
however, limited studies have reported the incidence of
age colorectal carcinoma to be 20.8% below 30 years of
age group in a study at Shaukat Khanum Cancer Hospital

(SKMCH), Pakistan [32], while Whilst, another study
conducted at Dow University Hospital Karachi reported
the incidence of colorectal carcinoma as 52% below
age<40 [33]. Data from Globocan, Pakistan, reported
colorectal carcinomas incidence to be 23.4% in males,
and 26% in females under age 40 [34]. As per an Indian
study, the incidence of colorectal carcinoma was found
to be 33% in those <40 age [35]. A study in China
reported its incidence as 6.1% in <30 age [34]. Egyptian
research manifests CRC incidence as 36% at age [34,36].
In comparison to advanced countries, an American
study demonstrates colorectal carcinomas incidence as
3.9% below the age of 40 years [37].

Our report analyzed a rural population from
Nawabshah, Sindh. The mean age of the patients was
45.25 £ 16.74 years in our study, significantly lower than
the mean age at colorectal diagnosis in other previously
published series in other countries [6,17-21]. Our study
findings showed that 63.9% of males and 36.1% of
females were found to be victims of colorectal carcinoma
(Table 1). Thus, the literature [6,17-21] supports
sufficient evidence of CRC at a younger age in
developing countries like Pakistan. The incidence of
CRC has been reported to be dropped in the United
States, and the quiet reason behind this success is
proper or appropriate early screening [31], which seems
scant in Pakistan.

Our study also depicts that colon cancer was more
frequent in both males and females followed by rectum
type. Similarly, the count of cecum and appendix-type
cancers was found to be minimum in both males and
females. The patterns of the colon and rectum were
observed even higher in males compared to females. By
gender, higher-grade carcinomas were observed in
males compared to females. Similarly, in the general
pyramid of the population, it was concluded that CRC
incidence is higher in males compared to females. A
similar study in Pakistan in a different area reported
results akin to our study about colon and rectal
carcinomas, and cancer grading based on gender and age
[6]. The equal prevalence of colon and rectal cancers that
we observed coincided with the ratios reported in
countries that had been historically labeled as low-risk
[38,39]. The even worse stage at presentation and poorer
grade of tumors in our study population were similar to
such studies globally showing the aggressiveness of the
disease in the population of CRC patients.

Genetics plays a critical role in the incidence of CRC.
It has been hypothesized that there are mutations in
FBXW7 and POLE genes in young adults [31], which
seem a protruding cause of CRC. It has also been
reported that nutrition and an active lifestyle play an
important role in preventing CRC, including sources of
calcium, fiber, folate, vitamin D, vitamin B6, and
magnesium in daily diet. Blood-thinning medications
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(like Aspirin), and NSAIDs (nonsteroidal anti-
inflammatory drugs) have also shown protective effects
against CRC [40]. On the other hand, consumption of
alcohol, highly processed red meat, junk foods, smoking,
inactive lifestyle, and poor socioeconomic status have
also been deduced as cofactors in prompting CRC [41].
In developed countries, colorectal carcinoma is due to
the consumption of highly red processed meat and less
use of vegetables, and a fiber diet. However, in our study,
the majority of the patients belong to low
socioeconomic by professional farmers and laborers
whose major part of the diet includes vegetables and
fiber foods, and rare use of red meat and junk foods [42].
Evidence entailed that farming, quarrying, and mining
are not torpid occupations, consequently, these physical
activities could account for the lower risk. Despite this,
some sparse evidence of increased risk in workers
belongs to the pesticide or herbicide business.

Workers belonging to industrial branches with an
increased threat of this disease could be efficaciously
addressed to diagnosing and counseling programs to
prevent the onset of carcinoma or to anticipate
screening, with a beneficial effect on the potential of
survival [43]. Smoking early in life has also been
established as another risk factor for colon cancer. In a
recent study, it has been declared that metabolic
dysfunction leads to the onset of CRC at an early age,
especially in the proximal and distal colon [44]. This
study confirmed a nonsignificant association between
sociodemographic characteristics of patients with the
incidence of diagnosis and histopathology of CRC cases
(Tables 2 and 4). However, age categories and
occupation showed a significant association with the
grades of CRC cases (Table 3). In the correlation
analysis, a significantly negative correlation of age
category with the occupation and grade level; and
diagnoses with the occupation of the CRC cases was
observed. Lastly, CRC diagnoses were significantly
positive in correlation with histopathology of the CRC
cases (Figure 2). In Pakistan, CRC is also sporting like
other developed countries at a younger age. A physician
should know the differential diagnosis possibility of CRC
if symptoms are not improving, to catch the disease
early and treat it with curative intention rather than let
the disease spread and the treatment becomes
palliative.

This study concludes that CRC can occur at an age of
<40 despite gender distribution with late diagnosis
betraying the aggressiveness of the disease. In Pakistan,
proper screening methods are not being practiced for
early diagnosis, which may lead to worse outcomes or
poor prognosis. The only way we can overcome this lag
is when doctors and or practitioners have sound
knowledge about the disease with a firm grip over
differential diagnosis. The population at risk such as a

remote area of Sindh, Pakistan, needs to be identified
and screened and should be educated about the relevant
information and preventive measures of CRC. Another
challenging task for medical professionals is to
understand the role of the genetics behind CRC and
make specified treatments.
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