
13095 December 14, 2015|Volume 21|Issue 46|WJG|www.wjgnet.com

ORIGINAL ARTICLE

Hassan Ashktorab, Adeyinka O Laiyemo, Edward Lee, 
Marcia Cruz-Correa, Amita Ghuman, Mehdi Nouraie, 
Hassan Brim, Gastroenterology Division and Cancer Center, 
Pathology Department, Howard University College of Medicine, 
Washington, DC 20059, United States

Author contributions: Ashktorab H and Brim H designed, 
analyzed and wrote the paper; Ghuman A participated in data 
collection; Laiyemo AO, Lee E, Cruz-Correa M and Nouraie M 
participated in data analysis.

Institutional review board statement: This study was 
reviewed and approved by the Howard University Institutional 
Review Board.

Informed consent statement: Patients were not required to 
give informed consent as this is a retrospective study.

Conflict-of-interest statement: We have no financial relationships 
to disclose.

Data sharing statement: No additional data are available.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Dr. Hassan Brim, Gastroenterology 
Division and Cancer Center, Pathology Department, Howard 
University College of Medicine, 2041 Georgia Avenue NW, 
Washington, DC 20059, United States. hbrim@howard.edu
Telephone: +1-202-8064198
Fax: +1-202-6671686

Received: February 1, 2015
Peer-review started: February 1, 2015
First decision: March 16, 2015

Revised: August 4, 2015
Accepted: August 28, 2015
Article in press: August 31, 2015
Published online: December 14, 2015

Abstract
AIM: To evaluate the prevalence and characteristics 
of colorectal adenoma and carcinoma in an inner city 
Hispanic population.

METHODS: We reviewed the reports of 1628 Hispanic 
patients who underwent colonoscopy at Howard 
University from 2000 to 2010. Advanced adenoma was 
defined as adenoma ≥ 1 cm in size, adenomas with 
villous histology, high grade dysplasia and/or invasive 
cancer. Statistical analysis was performed using χ 2 
statistics and t -test.

RESULTS: The median age of the patients was 54 
years, 64.2% were females. Polyps were observed in 
489 (30.0%) of patients. Adenoma prevalence was 
16.8% (n  = 273), advanced adenoma 2.4% (n  = 
39), and colorectal cancer 0.4% (n  = 7). Hyperplastic 
polyps were seen in 6.6% of the cohort (n  = 107). 
Adenomas predominantly exhibited a proximal colonic 
distribution (53.7%, n  = 144); while hyperplastic 
polyps were mostly located in the distal colon (70%, 
n  = 75). Among 11.7% (n  = 191) patients who 
underwent screening colonoscopy, the prevalence of 
colorectal lesions was 21.4% adenoma, 2.6% advanced 
adenoma; and 8.3% hyperplastic polyps.

CONCLUSION: Our data showed low colorectal cancer 
prevalence among Hispanics in the Washington DC 
area. However, the pre-neoplastic pattern of colonic 
lesions in Hispanics likely points toward a shift in this 
population that needs to be monitored closely through 
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Core tip: Hispanics are becoming a sizable portion 
of the United States population and are one of the 
fastest growing demographic groups. Like other 
minorities, their adherence to screening colonoscopy 
is low. With changes in their diet and lifestyle, they 
seem to be presenting more colorectal lesions of 
neoplastic nature than their counterparts in their home 
countries. Increased attention and awareness within 
this population is needed to preempt an increase in 
colorectal cancer incidence.
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INTRODUCTION
Hispanics/Latinos are the largest and fastest growing 
ethnic group in the United States. In 2010 there were 
50.5 million Hispanics in the United States, comprising 
16% of the total population[1]. It is projected that there 
will be 132.8 million Hispanics by 2050 representing 
30% of the nation’s population by that time[1]. As such, 
public health issues in this population will have major 
effects on the population at large.

Colorectal cancer (CRC) is the second leading cause 
of cancer-related deaths among men and women 
in the United States. It is estimated that 141210 
patients will be diagnosed with colorectal cancer and 
about 49380 will die of the disease in the United 
States[2]. Among all ethnic groups in the United States, 
Hispanics have the lowest burden of the disease[3]. 
CRC is the second most commonly diagnosed cancer 
among Hispanic men and women. It is the second 
leading cause of cancer deaths in Hispanic men and 
third leading cause of cancer deaths among Hispanic 
women[2]. In 2009, 10400 new cases and 3100 deaths 
from colorectal cancer were expected among Hispanic 
men and women.

Although Hispanics have lower rates of CRC 
incidence and mortality than other ethnic groups, 
the rates among Hispanics born and raised in the 
continental United States are higher than those 
among residents of Puerto Rico and Spanish-speaking 
countries in South and Central America[4,5]. It was 
thought that diets which are higher in fat, refined 

carbohydrates, and animal proteins and lower levels 
of physical activity contributed to this increased CRC 
incidence.

Hispanics are more likely to be diagnosed with 
advanced stage colorectal cancer than non-Hispanic 
whites and have a lower probability of survival after 
diagnosis after accounting for differences in age and 
stage[6]. Five years survival after diagnosis with CRC 
in Hispanics is 58.6% compared to 65.1% in non-
Hispanic whites[3].

Factors that may contribute to survival disparities 
include less access to and lower use of colorectal 
cancer screening tests and less access to timely and 
high-quality treatments. Generally, Hispanics have low 
income and low education levels[7]. Lack of insurance 
has also been found to be associated with lower cancer 
screening rates in this population[8].

Hispanics have lower colorectal cancer screening 
rates than any other minority group in the United 
States. In adults over 50 years, the rates of Hispanics 
reporting sigmoidoscopy within the past five years or 
colonoscopy within the past ten years was only 34.6%, 
the lowest of all the ethnic groups to which they were 
compared [non-Hispanic/Latino whites (52.7%), 
African Americans/blacks (47.3%), Asian Americans 
(42.6%)].

Colorectal carcinoma usually arises from an 
adenomatous polyp and observational studies suggest 
that the adenoma-to-carcinoma sequence takes 
approximately 10 to 15 years[9]. The hypothesis 
that invasive colorectal carcinoma develops from 
intermediate precancerous precursors is supported 
by pathologic, epidemiologic and observational clinical 
data, both in humans and in animal models. As such, 
the early detection of precancerous lesions will have a 
major impact on CRC incidence in this population.

Here, we analyzed colon lesions’ prevalence in 
an inner city Hispanic community in Washington DC 
to determine trends of colorectal neoplasia in this 
population.

MATERIALS AND METHODS
Patients
We reviewed the medical records of 21201 patients 
who had undergone colonoscopy from January 
2000 to December 2010 at Howard University 
Hospital, Washington, DC. The Howard University 
Institutional Review Board has approved the present 
study. Demographic information was collected from 
medical coding and billing section based on ICD-9 
classification. Only self-identified Hispanic patients 
(n = 1628) were included in the study. All included 
subjects were outpatients. This included 583 (35.8%) 
males and 1045 (64.2%) females. Pathology reports 
of patients who had either biopsy or polypectomy 
were obtained from the pathology department. The 
number and location of polyps were recorded during 
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the colonoscopy. The histology and sizes of the polyps 
were obtained from pathology records. Adenomas 
1 cm or greater in size, those with villous histology, 
with high grade dysplasia and/or invasive cancer were 
considered advanced adenomas. Polyps located from 
cecum to splenic flexure were considered proximal 
while those from other parts of the colon including the 
rectum were classified as distal.

Statistical analysis
Distribution of variables was explored by table of 
frequency or median (IQR). Categorical variables 
including sex, indication for colonoscopy, and diagnosis 
in histopathology and polyp location were explored 
and compared using χ 2 test. A logistic model was 
developed to assess independent predictors of finding 
a polyp by colonoscopy. P values less than 0.05 were 
considered significant. We used STATA 12.0 (StataCorp. 
College Station, TX) for all data analyses.

RESULTS
Colonoscopy and associated clinical symptoms in 
Hispanics
One thousand six hundred twenty eight colonoscopies 
were reported in Hispanics from 2000 to 2010. The 
number of colonoscopies increased from 22 in 2000 
to 261 in 2010 (P < 0.0001). The frequency of polyp 
diagnosis was 489 (30%). This frequency was 9% in 
2000 and increased to 35% in 2010 (Figure 1).

The most common indications for colonoscopy 
were abdominal pain and blood in stool/GI bleeding. 
A sizable portion of colonoscopies were performed for 
screening in patients without symptoms (Figure 2). 
Few patients displayed more than one symptom with 
some abdominal pain associated with constipation 
and GI bleeding associated with anemia. Abdominal 
pain was the primary indication in patients whose 
colonoscopy led to polyps’ detection (Figure 2).

Males represented 36% of the study group. Males 
made up 41% of the patients with polyps and were 
found to be statistically more prone to develop polyps 
than females (P = 0.005). Patients with polyps were 
older than those without polyps (median age 56 years 
vs 52 years, P < 0.001).

The most frequent type of polyps were tubular 
adenoma (n = 236, 48%), hyperplastic polyps (n = 
81, 17%), mixed polyps (n = 29, 6%), inflammatory 
polyps (n = 18, 4%) and cancers (n = 7, 0.4%). 
Regarding polyp location, 45% were distal, 38% were 
proximal while in 17% of patients, polyps were located 
on both sides of the colon. The polyps’ presence was 
found to be strongly associated with patients’ age with 
a peak at 60-69 years (P < 0.0001) (Figure 3A).

Adenoma, advanced adenoma and hyperplastic polyps 
analysis
Adenoma: Two hundred and seventy three (56%) 
polyps were diagnosed as adenomas. Median (IQR) 
adenoma size was 0.4 (0.3-0.6). Table 1 shows 
demographic and clinical variables for patients with 
and without adenomas. There were no differences 
between these two groups regarding symptoms’ 
distribution (P = 0.3). Adenomas were located in distal 
(34%), proximal (41%) and multiple colon locations 
(24%) (Table 1).

In multiple logistic regression analysis, each year 
was associated with an OR = 1.03 (95%CI: 1.02-1.05, 
P < 0.0001, Figure 3B), proximal location was 
associated with an OR = 2.05 (95%CI: 1.36-3.10, P < 
0.0001) while multiple locations was associated with 
an OR = 4.76 (95%CI: 2.61-8.67, P < 0.0001) for 
prevalence of adenoma.

Advanced adenoma: There were 39 (8%) advanced 
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Figure 1  Number of colonoscopies and polyps by year of study.
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Figure 2  Distribution of symptoms associated with the performed 
colonoscopies.

Ashktorab H et al . Colorectal lesions in Hispanic Americans



Table 2  Characteristics of patients with and without advanced 
adenoma  n  (%)

Table 1  Demographic and clinical variables of patients with 
and without adenomas  n  (%)
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adenomas among the patients with polyps. Median 
(IQR) of adenoma size was 1.1 (1.0-1.3) for advanced 
adenoma. Table 2 shows demographic and clinical 
variables for patients with and without advanced 
adenomas. Figure 3C shows that advanced adenomas 
are more prevalent in patients older than 60 years.

There was no statistically significant difference 
between these two groups regarding symptoms’ 
distribution (P = 0.1). Advanced adenomas were 
located in distal colon (29%), proximal colon (26%) 
and multiple locations (45%). In multiple logistic 
regression analysis, multiple location was associated 
with an OR = 4.71 (95%CI: 1.95-11.38, P = 0.001) 
for risk of advanced adenoma.

Hyperplastic polyps: One hundred seven (22%) 
polyps were hyperplastic polyps (HP). Median (IQR) of 

HP size was 0.4 (0.3-0.5). Table 3 shows demographic 
and clinical variables of patients with and without HP 
polyps. These polyps were more frequent at 50-59 
years of age (Figure 3D), much earlier than adenomas 
and advanced adenomas’ age of onset.

There were no differences between HP and non-
HP groups regarding symptoms’ distribution (P = 
0.2). Hyperplastic polyps were located in distal (57%), 
proximal (15%) and multiple colon locations (28%). In 
a logistic regression, proximal location of polyps was 
associated with an OR = 0.25 (95%CI: 0.13-0.45, P < 
0.0001) for risk of HP.

Subgroup analysis of more recent patients 
(2006-2010): Among 1144 patients who underwent 
colonoscopy after 2005, the prevalence of polyps 
was 31% (n = 349). Among patients with polyps in 

Figure 3  Frequency of polyps (A), adenoma distribution (B), distribution of advanced adenomas (C) and distribution of hyperplasic polyps (D) by age 
groups.
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Adenomatous 
polyps

P  value

n  = 216 n  = 273

Male gender   93 (43) 107 (39) 0.4
Age, median (IQR)        54 (47-62)        57 (52-64) < 0.0001
Number of polyps, 
median (range)

     1 (0-5)      1 (0-8)     0.0001

Location of polyps1 < 0.0001
   Distal 124 (58)   88 (34)
   Proximal   70 (33) 107 (41)
   Both 18 (8)   63 (24)

1In 5 no adenoma and 15 adenoma location was not defined.

No advanced 
adenoma

Advanced 
adenoma

P  value

n  = 450 n  = 39

Male sex 185 (41) 15 (38) 0.7
Age, median (IQR)        56 (51-62)      62 (53-66) 0.010
Number of polyp, 
median (range)

     1 (0-5)    2 (0-8)   0.0001

Location of polyps1 < 0.0001
   Distal 203 (46)   9 (29)
   Proximal 169 (39)   8 (26)
   Both   67 (15) 14 (45)

1In 11 no advanced adenoma and 8 advanced adenoma location was not 
defined.
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Table 3  Characteristics of patients with and without hyperplastic 
polyps  n  (%)
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colonoscopy, the prevalence of adenoma, advanced 
adenoma and HPP were 55%, 7% and 24%, 
respectively. Restricting the analysis to recent colon-
oscopies doesn’t affect the predictor of adenoma or 
HPP. With this restriction, older age will be added to 
significant predictors of advanced adenoma (OR = 
1.05, 95%CI: 1.01-1.09, P = 0.023).

DISCUSSION
It is well known that CRC is a major public health 
problem in the United States and worldwide. The 
rate of sporadic CRC is about 85% of all recorded 
cases[10]. These sporadic cases are primarily triggered 
by environmental exposures[11,12]. Indeed most ethnic 
groups in the United States have higher CRC rates 
than their counterparts in their countries of origin. 
This is true for African Americans and Asians and 
most likely will apply in the future to other populations 
including Hispanics which constitute the fastest 
growing component of the United States population. 
Studies of CRC in this population are scarce, which is 
likely due to the fact that Hispanics show a low CRC 
incidence.

We conducted the present study in an inner city 
Hispanic population from the Washington DC area. 
The colonoscopy reports for the 2000-2010 decade 
at Howard University Hospital in DC were reviewed 
and pathology reports were analyzed to shed light on 
specific characteristics of colonic lesions in Hispanics. 
The number of colonoscopies rose every year of 
the analyzed decade and along with it the number 
of detected polyps. This trend is similar to other 
populations as colonoscopy has been popularized 
widely since the year 2000[10]. The advertisement 
campaign has been leading to increases in CRC 
screening in the United States population at large, 
including in minorities.

The rate of polyps was relatively moderate in the 
years up to 2005, but increased to more than 30% in 
the years 2006 to 2010. The primary symptoms that 
led to most of the colonoscopies were abdominal pain 
and blood in the stools, similar to other populations 
as well[13,14]. Other symptoms included anemia and 

constipation. It is worth noting, that a sizable portion 
of colonoscopies were performed for screening, a trend 
that needs to be encouraged especially in minority 
populations. The detected polyps were predominantly 
found in patients older than 50 years with the 
group of patients between 60 and 69 years with the 
highest yield of colorectal neoplasia. However, many 
polyps were detected at much younger age pointing, 
probably, to increased occurrence of colonic lesions in 
this population (Figure 3A). While most of these lesions 
are of benign nature (hyperplastic, non adenomatous 
polyps), they might be pointing to a potential increase 
in colon oncogenic transformation in this population in 
the future.

Among the 489 colonic lesions detected, 273 
(56%) were of adenomatous nature. The mean age 
of patients with adenoma was 57 years and their 
location was primarily proximal. However, distally 
located adenomas were also detected in the analyzed 
population. Of these 273 adenomas, 39 were of 
advanced nature, as defined by their large size, 
numbers and villous histology. The characteristics of 
patients with advanced adenomas included a higher 
median age (62 years) and multiple polyps distributed 
all over the colon. These findings are consistent with 
the fact that age is a risk factor for colon cancer 
development and also the presence of multiple polyps 
at different locations pointing to pancolonic neoplastic 
predisposition[15,16].

Hyperpalstic polyps were found in 107 (22%) 
patients. The median age of HP patients was 55 years. 
The lesions were predominantly distal (58%). These 
findings are in correlation with the preferential proximal 
location of adenoma and advanced adenomas. Indeed 
the proximal colon is the seat of high bacterial activity 
that is thought to participate in the creation of stressful 
conditions for the colon mucosa[11,17,18]. It is also 
important to note that the proximal colon’s lesions are 
generally highly targeted by DNA methylation than 
distal lesions.

We only found 7 cancers in Hispanics seen at 
Howard University from 2000 to 2010. This low 
number points still to a low incidence of the disease in 
this population. However, the pattern of pre-neoplastic 
lesions seems to be following that of the general 
population although this needs to be confirmed in large 
follow-up studies. Would that mean that Hispanics will 
acquire the same CRC rate as the general population? 
That is a possibility, especially in light of changes 
in cancer patterns in other populations upon their 
migration to the United States. Another possibility 
might be that Hispanics’ pre-neoplastic lesions lack the 
cumulative effect of genetic and epigenetic alterations 
to drive benign lesions to malignancy. Thorough 
exome, whole genome methylation and other high 
throughput studies are required to address this issue. 
Nationwide multicenter studies are also required to 
confirm the findings of our study to assess possible 
future impacts of observed Hispanic colonic lesions on 

No HP HP P value

n  =382 n = 107
Male gender 149 (39) 51 (48) 0.1
Age, median (IQR)        57 (51-64)      55 (51-62) 0.7
Number of polyp, median 
(range)

     1 (0-8)    1 (0-5) 0.1

Location of polyps1 < 0.0001
   Distal 154 (42) 58 (57)
   Proximal 162 (44) 15 (15)
   Both   53 (14) 28 (28)

1In 13 no HP and 6 HP location was not defined. HP: Hyperplastic polyps.
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general public health.
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