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Abstract
Background: The esophagus is exposed to various factors being on the beginning of the gastrointestinal tract. 
Pathologies of esophagus vary from epithelial erosions to deep muscular involvement and from mild inflammation to 
cancers. 
Objective: To determine the risk factors like gender, smoking and gastro esophageal reflux disease for esophageal 
adenocarcinoma. 
Methodology: This comparative cross sectional study was carried out at Pathology department of Al-Tibri Medical 
College and Dow University of Health Sciences, Karachi, fromApril  to September, 2018. After ERC approval 88 
human subjects were selected through non-probability sampling using inclusion and exclusion criteria 22 subjects as 
controls (group-I) and 22 individuals withBarrett's esophagus (Group-II), 22 patients with dysplasia(Group-III) and 
22 known patients of esophageal adenocarcinoma (Group-IV). Risk factors like age, gender involvement, smoking 
and gastroesophageal reflux disease (GERD) were evaluated among these groups in terms of frequency and 
percentage, mean and standard deviation. 
Results:  Overall males were 70 (79.55%) and females were 18(21.45%), similar fractions were observed as smokers 
and non-smokers and GERD but age ranged different in different study groups and 40 (45.54%) belonged to age range 
of 51-60 years. Mean age was 43±6, 56±2, 61±4 and 63±3 years, for groups I, II, III and IV respectively (p=0.00). Sex 
(p=0.1) and smoking (p=0.3) were not significantly associated with esophageal adenocarcinoma whereas, age 
(p=0.00) and GERD status (p=0.00) were significantly associated with esophageal adenocarcinoma in this study.
Conclusion: We found that age, gastroesophageal reflux disease were significantly associated with development of 
adenocarcinoma of esophagus in our study.
Key words: Dysplasia, GERD, Esophageal Adenocarcinoma, Sex, Smoking

Article Citation: Jabeen H, Shamim SH, Danish F, Avesi L, Tabassum A, Fahim A. Risk Factors of Esophageal 
Adenocarcinoma at Karachi, Pakistan . JSZMC 2020;11(2):03-07. DOI: https://doi.org/10.47883/jszmc.v11i2.78

Introduction
Esophagus is a part of upper gastro intestinal tract 
starting from pharynx up to upper end of stomach. 
Esophagus is lined by non-keratinized stratified 
squamous epithelium. Histologically, it consist of 
four layers including mucosa (epithelial layer, 
lamina propria and muscularis mucosa) sub 

1mucosa, muscularis layer and adventitia.  Some 
conditions like prolong acid reflux, smoking, 
obesity, alcohol consumption and gastro 
esophageal reflux disease (GERD) can cause 
replaced squamous epithelium(normal) with 
columnar epitheliumof intestinal type(abnormal). 
When this condition is identified endoscopically 
and biopsy also shows the goblet cell it is labeled 

2
as Barrett's esophagus (BE).  A study from Asian 
country reported that  prevalence of Barrett's is 
5.9% in India and in Iran it was reported as 0.2%, 

while in Japan it  was 0.2 % in long-segment Barrett 
esophagus and 19.7% in short-segment Barrett 
esophagus respectively in a  study from single 

3
center.  Worldwide incidence of Barrett's esophagus 
is increasing dramatically it is estimated to be 0.5% 
to 0.2%. Among all risk factors GERD is top one 
cause of Barrett's esophagus and prevalence of 
Barrett's esophagus is estimated around 5 to 15 % in 

4
patient with GERD.  Carcinoma of the esophagus is 
considered 6th leading etiology for death among all 
cancers apart from being 8th common most cancer 
round the globe. Globally five year survival time is 

5ranging from 15% to 25%.  Top ten malignancies 
reported in Pakistan from  January 2016 to 
December 2016 esophagus cancer comes at 4th 
number (4.69%) in malignancies seen amongst all 

6age-groups, both sexes.  Adenocarcinoma is reported 
as one of the complication of Barrett's esophagus 
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with incidence in Barrett's esophagus patient as 
0.5%. In early 20th century esophageal 
adenocarcinoma was reported as a major 

7
esophageal cancer in 2014.  Prolonged GERD 
may lead to metaplasia which further progress to 
dysplasia and then esophageal adenocarcinoma. 
Dysplasia is classified into; Indefinite for 
dysplasia ,  a  condit ion of  ulcerat ion or 
inflammation in which to differentiate between 
regeneration and dysplasia is difficult, Low-grade 
dysplasia (LGD), a condition in which significant 
lack of surface maturation with atypical nuclei 
limited to the basal portion of the cell cytoplasm 
while preserving crypt architecture, High grade 
dysplasia (HGD), atypical cell involve full 
t h i c k n e s s  o f  e p i t h e l i u m  c e l l  s h o w i n g 
pleomorphism, atypical mitoses, and increased 

8cytological and/or architectural complexity.  To 
prevent the progression of Barrett's esophagus to 
dysplasia early diagnosis has important role in 
high risk patients. It also helps to plan available 
treatment modalities. This can be done by making 
risk score comprising of clinical, histological and 
endoscopic variables. Biomarker representing 
early changes in Barrett's esophagus has 
developed a new platform for early diagnosis and 
prevention in Barrett's esophagus progression to 

9
dysplasia.  The results of this study would be 
adding knowledge regarding the causes of the 
esophageal carcinoma and will provide basis for 
awareness in our community to prevent or delay 
the development of esophageal adenocarcinoma. 
This study was conducted to determine different 
risk factors like age, gender, smoking and GERD, 
which may result into the development of 
adenocarcinoma of the esophagus. 

Methodology
This comparative cross sectional study was 
conducted after Ethical Review Committee 
approval from April to September, 2018 and 88 
diagnosed biopsy samples, were selected through 

non-probability sampling using inclusion and 
exclusion criteria and data was collected after 
written consent from participants. 
Sample size was calculated by taking confidence 
level at 95% (1.96), the probability of an event that is 
occurring as 6% and the margin of sampling error 
taken at 5%.2 Study was carried out at the 
Department of Pathology at Al-Tibri Medical 
College and Dow University of Health Sciences, 
Karachi. The distribution of study population groups 
was as; 22 subjects as normal controls with stratified 
squamous epithelium (group-I) and 22 individuals 
with Barrett's esophagus (Group-II), 22 patients with 
dysplasia (Group-III) and 22 known patients of 
esophageal adenocarcinoma (Group-IV). Required 
information was acquired on proforma while 
pathological diagnosis was made by the concerned 
histopathologists of Dow University Laboratory. 
Risk factors like gender involvement, smoking and 
GERD were evaluated among these groups in terms 
of frequency and percentage while mean and 
standard deviation and ranges were calculated for 
age on 22nd version of SPSS using as statistical tool. 
P value of less than 5% was taken as significant.

Results
Majority of our study patients 40 (45.54%) belonged 
to age group of 51-60 years, followed by 25 
(28.40%) with 61-70 years age group, 71-80 years 12 
(13%), 41-50 years 6(6.8%) and 31-40 years 5 
(5.6%), with a mean age 43.09±6.52, 56.63±2.64, 
61.68±4.23 and  63.90±3.80 for groups  I, II, III and 
IV respectively (p=0.00). There were 88 study 
subjects out of which 70 (79.55%) were males and 18 
(21.45%) were females similarly 70 (79.55%) of the 
study participants were found to be smokers while 18 
(21.45%) were non-smokers whereas, 14 (64%) 
cases with gastro esophageal reflux disease (GERD) 
in Group I, in group II there were 19 (86%) cases 
presented  with gastro esophageal reflux disease. 
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GERD Group-I Group-II Group-III Group-IV Total  

GERD 14 (64% 19 (86%) 17 (77%) 18 (81.8%) 70 (79.55%) 

No-GERD 8 (36.4%) 3 (13.6%) 5 (22.7%) 4 (18.2%) 18 (21.45%) 

Total  22 22 22 22 88 (100%) 
P value 0.00 

 

Table-I: Study groups and gender distribution



In group III, there were 17 (77%) cases presented 
with gastro esophageal reflux disease, and group 
IV showed 18 (81%) cases with gastro esophageal 
reflux disease. Results with reference to sex, 
smoking and GERD status are shown in table I, II 
and III.

Discussion
There are numerous factors which lead to 
increased risk of developing esophageal cancer in 
a person and it includes; tobacco use orally as 
chewing or in the form of smoking such as 
c i g a r e t t e  o r  s h e e s h a ,  a l c o h o l  u s e , 
gastroesophageal reflux disease (GERD), 
Barrett’s esophagus (BE) which results from 
condition which affects the lower part of the 
esophagus and elderly men which are obese. 
There is also some variation as white men have 
higher risk of adenocarcinoma whereas, colored 
skin men and especially Asian men have more risk 
of squamous cell carcinoma. This suggest genetic 
and community wise variation which may 
predispose some one to risk of developing 
esophageal carcinoma. So current study reveals 
the evidence on risk factors of adenocarcinoma 
esophagus among Pakistani population that is 
asian colored skin persons.
A study conducted by Westhoff B et al, with the 
aim to determine the frequency of BE patients 
presenting for a first endoscopic evaluation with 
GERD as the indication showed that a total of 378 
consecutive patients with GERD, 50 (13.2%) have 
BE. However, there was no significant difference 
between patients with long segment barrets 
esophagus and short segment barrets esophagus, 
with respect to age, gender, ethnicity, BMI, and 

GERD symptom duration. This study Westhoff B et 
al was conducted on population of Indian origin 

10 
agrees with age related findings of the current study.
Whereas study from Japan conducted by Yuji 
Tamagawa et al (2016)on normal along with Barrett 
esophagus population and found the mean age as 
63.9±9.8 years in patients of barrett esophagus that is 
also consistent with our study results which is found 

11to be 63.90±3.80 years.  The study of Whitson et al 
showed that females were 25% and 75% were male 
which was consistent with our study findings with 
males as 79.55% in majority and females as 21.45% 

12 of the study subjects. Another study by Oberg S et al 
reported that the gastric adenocarcinoma was found 
to be present more in males that was 73.77% in 
comparison to females in which it was 22.33%) these 
study findings are also supportive and consistent to 
our study results showing adenocarcinoma present in 

13 81.8% males while 18.2% females. The literature 
shows a variable pattern of occurrence of carcinomas 
worldwide. In a study conducted in Kolkata with the 
objective risk factors in gastric adenocarcinoma, 
male to female rat io was 2.89:1.  Gastric 
adenocarcinoma was found in 61 (87.1%) cases; 
22.9% were of intestinal type and 77.1% of diffuse 
type and only IM was found in 9 (12.9%) cases and 
they showed that there is a disparity between genders 
while considering adenocarcinoma that is also favors 

14 
our findings. Current study found tobacco smoking 
prevalent in all study groups as 63.6% in group, 
81.8% in group II, while 81.8% in group III and 
81.8% of subjects in group IV with an overall 
smokers of 79.55% in study participants that 
increases the risk for the development of gastric 
cancer which is in accordance with a study from 
China involving a population of 3000 individuals, 
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Smoking status Group-I Group-II Group-III Group-IV Total  
Smokers 14 (63.6%) 18 (81.8%) 18 (81.8%) 18 (81.8%) 70(79.55%) 

Non-Smokers 8 (36.4%) 4(18.2%) 4(18.2%) 4(18.2%) 18(21.45%) 
Total  22 22 22 22 88(100%) 
P value 0.3 

 

Table-II: Smoking status among various study groups  

Table-III: Study groups and gender distribution

 
 

 

 
 

 

 
Sex  

Group-I  
(Normal)  

Group-II  
(Barret,s 

Esophagus)  

Group-III  
(Dysplasia)  

Group-IV  
(Adenocarcinoma) Total

Male  
16 (72.7%)  19 (86.4%)  17 (77.3%)  18 (81.8%)  70(79.55%)

Female
 

6 (27.3%)
 

3 (13.6%)
 
5 (22.7%)

 
4 (18.2%)

 
18(21.45%)

Total
 

22
 

22
 

22
 

22
 

88(100%)
P value 0.2



reported that the dysplasia and metaplasia chances 
15 

are doubled in smokers. A meta-analysis also 
demonstrated that there is increased risk of gastric 
cancer development among smokers by 1.5-1.6 
times in contrast to non-smokers that falls in 

1 6 , 1 7 
c o n s i s t e n c y  t o  o u r  o b s e r v a t i o n s .
Gastroesophageal reflex disease may get 
complicated into bleeding leading to anemia, 
ulceration leading to dysphagia, strictures and 

18 malignancy leading to weight loss. Patients 
having long term GERD are at greater risk of 
developing barrett's esophagus (intestinal 
metaplasia) where the normal epithelial lining 
(squamous epithelium) gets replaced with an 
abnormal one (columnar epithelium) in response 

19  to higher and constant HCL exposure. In a 
previous study, which collected evidence that  
whether using demographic characteristics and 
alarm symptoms can accurately predict cancer in 
patients with dyspepsia in Iran, they reported that 
in a relatively larger sample size of 2,847 patients 
with dyspepsia participated in this study, of whom 
87 (3.1%) had upper GI malignancy and 
esophageal or gastric cancers in patients with 
dyspepsia was associated with older age, being 
male, and symptoms of weight loss and vomiting 
and barrett's esophagus has the potential for 
progressive conversion into adenocarcinoma of 
the esophagus, so its earlier diagnosis of prime 
importance for preventing as well as managing 

20  
these transformation of malignant nature. We 
observed that 79.55% of our study participants 
having GERD while only 21.45% were found 
without these symptoms. Various previously 
published research studies show the GERD 
prevalent in10%-20% of Western population 
while 5% in Asian populations and 23.5% to 
45.4% among the Saudi Arabian population, the 
difference might be due to regional, cultural and 
life style differences between various studies 
along with the specific and non- specific study 

21 
population as well as the sample size studied. We 
only focused on 3 common factors and could not 
evaluate more risk factors due tour limited time 
duration as well as the limited resources that were 
the weakness of our study. We recommend a larger 
scale research based on multiple parameters 
including biomarkers, biopsies and genetics along 
with social and environmental factors so that 
multi-dimensional approach can be developed for 
early detection, prevention and management of 
this lethal condition.

Conclusion
We found that age, gastroesophageal reflux disease 
were significantly associated with development of 
adenocarcinoma of esophagus in our study, however 
in our study gender and smoking were not 
significantly associated with adenocarcinoma of 
esophagus.
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