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ABSTRACT

Objective: To evaluate the association of socio-demographic characteristics, pathological features, addictions and dietary
habits with advanced esophageal cancer among patients presenting at Karachi's tertiary care hospital.

Study design: Cross-sectional analytical study.

Place and study duration: Oncology Department, Jinnah Postgraduate Medical Center, Karachi Pakistan, from May 2019 to
Feb 2020.

Methodology: Three hundred patients of age more than 15 years of either gender presenting with proven diagnosis of
esophageal cancer were enrolled in the study using non-probability consecutive sampling technique. Data regarding socio-
demographics, eating habits, addictions, pathological features were noted. Tumor stage 1 and 2 were considered as early stage
and stage 3 and 4 were considered as advanced stage of esophagus carcinoma. SPSS version 23 was used to analyze the data.
Results: The mean age of the patients with esophagus carcinoma was estimated as 50.32+13.44 years. The age (p=0.001),
gender (p=0.001), occupation (p=0.003), monthly income (p=0.001), education (p=0.005), residence (p=0.011), histopathological
type (p=0.001), site (p=0.013) and grade (p=0.001) of tumor, obesity (p=0.001), smoking (p=0.001), betel nut, pan and huqqah
consumers (p=0.001), low fruits and vegetables intake (p=0.001) and high spicy food intake (p=0.001) were found to be
positively associated with advance stage of tumor.

Conclusion: Socio-demographic determinants, pathological features, addictions and dietary habits play important role in the
progression of esophageal carcinoma.

Keywords: Adenocarcinoma, Esophageal cancer, Personal behaviors, Rural area, Socio-demographics determinants,
Squamous cell carcinoma.
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INTRODUCTION

Esophageal carcinoma ‘EC’ is one of the most
frequent GI malignancy and it has high mortality rate.
Overall, there were nearly 572,034 new EC cases (3.2%)
and 508.585 deaths (5.3%) in 2018.1 Males are at higher
risk as compared to females and there is variation in
the prevalence and death rates between the gender,
ethnicity and regions globally. EC incidence rates vary
enormously with the highest rates in Eastern Africa,
Southern Africa and Eastern Asia, the lowest in Central
Africa, Western Africa and Central America.?

Adenocarcinoma (ADC) and squamous cell carci-
noma (SCC.) are the most common histological types
of EC. SCC is predominant worldwide and ADC is
common in developed countries. Approximately 75%
of new EC cases emerged in Asia owing to the "Asian
Esophageal Cancer Belt," with squamous cell carci-
noma (SCC) being the prevalent histological form.3# In
Pakistan, SCC of EC is the fourth most common
carcinoma among both males and females. Approxi-
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mately 2.3% of patients in Karachi are diagnosed with
ADC and 97% were diagnosed with SCC in 2016.5

The epidemiology and survival of EC patients
have numerous feautures which are highly related wi-
th economy, culture, lifestyle and dietary habits.6 The
potential factors for the development of EC includes
smoking, consumption of alcohol, use of inappropriate
amount of salty diet, physical inactivity, columnar
metaplasia (Barrett’s esophagus) and obesity. In deve-
loping nations, low socio-economic status, nutritional
deficiency and social habits have raised the incidence
of EC.7 In addition, very hot drink consumption, less
intake of vegetables and fruits, and betel nut consum-
ption are the other factors that contribute to EC.¢

Over the past decade, the incidence of EC is
increasing in Pakistan but there is still lack of data
regarding true incidence of SCC and ADC and their
association with various socio-demographic factors.
The goal of the present study was therefore to deter-
mine the socio-demographic factors of esophageal
cancer at tertiary care hospital at Karachi.

This study would also serve to educate our
community, so they can modify their lifestyle to reduce
the risk factors of EC like smoking and alcohol.
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METHODOLOGY

The cross-sectional analytical study was conduct-
ed at the Oncology Department of Jinnah Postgraduate
Medical Center, Karachi Pakistan, from May 2019 to
February 2020. The sample size of 296~300 patients
was estimated using Raosoft sample size calculator by
taking statistics of tobacco smoking as 26%,® margin of
error as 5% and 95% confidence level.

Inclusion Criteria: All patients of aged >15 years, of
either gender presenting with proven diagnosis of EC
were enrolled in the study.

Exclusion Criteria: The sudy excluded patients with
problems in speaking and addressing question-naires
or signing the informed consent document.

Approval from the Ethical Review Board (Letter
no. F.2-81/2019-GENL/20333/JPMC) was obtained
before conduct of the study. After explaining the aims
of the study, informed consent was obtained from all
the eligible patients. All the patients were interviewed
by researcher using pre-designed questionnaire and
data regarding socio-demographics, eating habits and
addictions were noted. Computed tomography scans
was also done along with histological analysis to assess
the characteristics of tumor like grade, stage, site and
type. Tumor stage 1 & 2 were considered as early stage
and stage 3 & 4 were considered as advanced stage of
esophagus carcinoma.

Statistical packages for social sciences version 23
was used to analyze the data. Numeric variables were
represented as Mean+SD. Categorical/binomial varia-
bles were represented as frequency and percentage.
The association between stage of tumor and socio-
demographic factors and other risk factors was
assessed using chi-square test. The p-value<0.05 was
taken as statistically significant.

RESULTS

Total 300 patients with esophageal carcinoma
were included and the mean age was estimated as
50.32+13.44 years. Majority of the patients were males
206(68.7%), belonged from rural areas 213(71%), Sindhi
speaking 123(41%), illiterate 119(39.7%), unemployed
219(73%) and had monthly income <15,000 rupees 168
(56%). About 259(86.3%) patients had no family history
of esophagus carcinoma, 132(44%) were obese and 156
(52%) had sedentary lifestyle. About 204(68%) of the
patients had squamous cell carcinoma. The most
prevalent site of tumor was lower one third 139
(46.3%) followed by middle one third and upper one
third respectively. Almost 200(66.7%) patients had

moderately differentiated tumors. Majority of the
patients presented with early stage (I-II) of cancer
162(54%).

Table-I: Baseline Characteristics of Included Esophageal
Carcinoma Patients (n=300)
Variables | n (%)
Age groups (years)

<50 144(48)

>50 156(52)
Mean+SD 50.32+13.44
Gender

Male 206(68.7)

Female 94(31.3)
Residence

Rural 213(71)

Urban 87(29)
Ethnicity

Sindhi 123(41)

Balochi 33(11)

Pashto 22(7.3)So

Punjabi 17(5.7)

Urdu 90(30)

Others 15(5)
Education

Illiterate 119(39.7)

Primary 50(16.7)

Matric 58(19.3)

Intermediate 2909.7)

Graduate 40(13.3)
Employment Status

Employed 81(27)

Unemployed 219(73)
Monthly family income

<15,000 rupees 168(56)

15,000-30,000 rupees 113(37.7)

>30,000 rupees 19(6.3)
Family history of Esophageal cancer

Yes 41(13.7)

No 259(86.3)
Obese (Body mass index >27.5kg/m?)

Yes 132(44)

No 168(56)
Sedentary lifestyle

Yes 156(52)

No 144(48)
Histological type

Squamous cell carcinoma 204(68)

Adenocarcinoma 96(32)
Site

Upper 67(23.3)

Middle 94(31.3)

Lower 139(46.3)
Grade

Poorly differentiated 60(20)

Moderately differentiated 200(66.7)

Well differentiated 40(13.3)
Stage

Early stage (1-2) 162(54)

Advanced stage (3-4) 138(46)
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According to dietary habits 190(33%) patients had
low vegetable intake (1-3 times per week), 183(32%)
had low fruits intake (1-3 times per week), 92(16%) had
spicy food intake (>3 times per week) and 48(8%) had
high red meat intake (>3 times per week). (Figure-1)
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Figure-1: Dietary Patterns of Included Patients (n=300)

Almost 129(43%) patients were smokers, 121
(40.3%) were betel nut consumers, 105(35%) were pan
consumers, 86(28.7%) were huqgqa consumers, 65
(21.7%) were gutka consumers, 24(8%) were naswar
consumers and 22(7.3%) were alcohol consumers.
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Figure-2: Addictive Substance of Included Patients (n=300)

The patients with early and advanced stage of
esophagus carcinoma were stratified with socio-demo-
graphic factors. The age (p=0.001), gender (p=0.001),
occupation (p=0.003), monthly income (p=0.001), educ-
ation (p=0.005) and residence (p=0.011), histopatho-
logical type (p=0.001), site (p=0.013) and grade (p=
0.001) of tumor, obesity (p=0.001), smoking (p=0.001),
betel nut, pan and huqqgah consumers (p=0.001), low
fruits and vegetables intake (p=0.001) and high spicy
food intake (p=0.001) were found to be positively
associated with advance stage of tumor.

DISCUSSION

Esophageal cancer is a malignancy with poor
prognosis. Treatment of esophageal carcinoma is

challenging, with more than 50% of patients diagnosed
with advanced stage of tumor being incurable.? In our
study about 46% of the patients presented with
advanced stage of esophageal carcinoma (III & IV).

Over half of the patients were aged >50 years in
our sample. Esophageal carcinoma has been found to
be rare in younger people under the age of 30. The inci-
dence of esophageal cancer in northern China among
people under the age of 30 years has been reported as
0.7% and in northeastern Iran 1% respectively.810 In a
Pakistani study conducted among 335 esophageal can-
cer patients, the mean age at the time of presentation
was 52 years,* whereas in our study it was 50 years. In
another Pakistani study by Khan et al. similar results
were observed, the mean age was 50 years with majo-
rity of the patients were of age >50 years.!? We found
majority of patients with advanced stage of tumor
were of age >50 years (66.7%) whereas 23.6% were of
age <50 years, hence the relationship between age and
stage of tumor was statistically significant (p<0.05).

In the present study male to female ratio was 2.1:1
whereas in other local studies the male to female ratio
was estimated as 1.4:1 to 3:1.1-13 In our study, majority
of the females presented with early stage of tumor
(74.5%) whereas most of males presented with adva-
nced stage of tumor, hence statistically significant
relationship was found between gender and stage of
tumor (p<0.05). Hence, males with an advanced tumor
stage may be attributed to their lifestyle influences
such as heavy smoking, alcohol consumption, and
smokeless tobacco use.* We also found significant
association between smoking, betel nut consumption,
pan consumption, huqqah consumption with advan-
ced stage of esophagus tumor (p<0.05). Sun et al. found
in their study significant association between advan-
ced stage of tumor and heavy smokers (p=0.007).1> In
Pakistani studies, it has been identified chewing pan,
smoking, eating naswar and inhaling snuff as potential
risk factors for esophagus carcinoma.'61? Afridi et al. in
2000 found odds of developing esophagus carcinoma
as 3.3 times higher among smokers as compared to
non-smokers and 2 fold higher among naswar users
than non-users.16

Worldwide, carcinoma of esophagus is highly
prevalent among individuals with low socioeconomic
status.!® This statement is reproduced in the present
study where majority of the patients were illiterate,
73% of the patients were unemployed and 56% patie-
nts had monthly income <15,000 rupees. The low
socio-economic status is considered as an independent
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Table-II: Association between Potential Factors and Advanced - Stage p-
Stage of Esophagus Carcinoma (n=300) aoor Early Stage [ Advanced Stage |value
Stage - Obese (Body mass index>27.5kg/m?)

. Early Stage | Advanced Stage |value Yes 52(39.4%) 80(60.6%) 0.001

Age Group No 110(65.5%) 58(34.5%) )
<50 years 110(76.4%) 34(23.6%) 0.001 Sedentary Life Style
>50 years 52(33.3%) 104(66.7%) ' Yes 76(48.7%) 80(51.3%) 0.06

Gender No 86(59.7%) 58(40.3%) '
Male 92(44.7%) 114(55.3%) 0.001 Family History of Esophageal Cancer
Female 70(74.5%) 24(25.5%) Yes 17(41.5%) 24(58.5%)

OEC Cuﬁaﬁoclil 55(67.9%) 26(32.1%) No 145(6%) napey M

mploye 9% 1% -
Unemployed 107(48.9%) 2611%) |08 Sizk‘“g Beh) B )

Monthly Income No 119 (69 6%) = (30'4 %) 0.001
<15,000 rupees 68(40.5%) 100(59.5%) : '
15,000-30,000 rupees|  82(72.6%) 31(27.4%) 0001  Betelnut
>30,000 rupees 12(63.2%) 7(36.8%) Yes 42(34.7%) 79(65.3%) 0,001

Education No 120(67%) 59(33%)

Illiterate 49(41.2%) 70(58.8%) Pan

Primary 35(70%) 15(30%) Yes 39(37.1%) 66(62.9%) 0.001
Matric 31(53.4%) 27(46.6%) 0.005 No 123(63.1%) 72(36.9%) '
Intermediate 20(69%) 9(31%) Naswar

Graduate 25(62.5%) 15(37.5%) Yes 9(37.5%) 15(62.5%) 0,091

Residence No 153(55.4%) 123(44.6%) '
Rural 105(49.3%) 108(50.7%)

Urban 57(65.5%) 30pas%) |00 Huaga

Ethnicity Yes 29(33.7%) 57(66.3%) 0.001
Sindhi 63(51.2%) 60(48.8%) No 133(62.1%) 81(37.9%)

Balochi 18(54.5%) 15(45.5%) Gutka

Pashto 14(63.6%) 8(36.4%) . Yes 29(44.6%) 36(55.4%) 0.086
Punjabi 7(41.2%) 10(58.8%) ’ No 133(56.6%) 102(43.4%)

Urdu 48(53.3%) 42(46.7%) Alcohol

Others 12(80%) 3(20%) Yes 8(36.4%) 14(63.6%) 0,085

Histological Types No 154(55.4%) 124(44.6%) )
Squémous cell 90(44.1%) 114(55.9%) Low Fruits Intake (1-3 times/week)
carcinoma 0.001 Yes 65(35.5%) 118(64.5%)
Adenocarcinoma 72(75%) 24(25%) No 97(82.9%) 20(17.1%) 0.001

Site Low Vegetables Intake (1-3 times/week)

Upper 39(58.2%) 28(41.8%) Yes 83(43.7%) 107(56.3%)
Middle 39(41.5%) 55(85%) | 0.013 No 79(71.8%) s | o
Lower 84(60.4%) 55(39.6%) Spicy Food Intake(>3 times/week)

Grade Yes 37(40.2%) 55(59.8%) 0.001
Poorly differentiated]  10(16.7%) 50(83.3%) No 125(60.1%) 83(39.9%) '
Moderatley 119(59.5%) 81(40.5%) 0,001 High Red Meat Intake (>3 times/week)
differentiated Yes 134(53.2%) 118(46.8%) 0511
Well differentiated 33(82.5%) 7(17.5%) No 28(58.3%) 2041.7%) )

risk factor for the high incidence of esophagus carci-
noma.'®1% The majority of patients in the current study
lived in rural areas (71%). In a study conducted at Kas-
hmir valley also found similar results that 77% of the
individuals belonged from rural areas.?’ Other interna-
tional studies also observed most of the patients were
from rural areas.*?! We found significant association
between education, monthly income, employment
status and residence with late stages of esophageal
carcinoma (III-IV) (p<0.05).

The micronutrient deficiencies like zinc, ribofla-
vin, selenium, vitamin C, A, E, lower fresh vegetables
and less fruit intake can be a potential risk for EC.
Many studies showed protective relationship between
vegetables and fruits intake and esophagus cancer.? In
the current study, >30% of the patients were consum-
ing low fruits and vegetables intake and are highly
associated with advanced stage of cancer (p<0.05). As
well as advance stage of EC was also associated with
high spicy food intake.
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In the current study, 44% of the patients were
obese and 52% had sedentary lifestyle. Moreover,
60.6% and 51.3% of the obese and physically inactive
patients had advance stage of cancer (III-IV). Based on
the results of meta-analysis study, it has been observed
that the odds of esophageal carcinoma is lower among
physically active individuals as compared to those
who have sedentary lifestyle.?? The protective effect of
physical activity towards carcinoma may be mediated
by combating carcinogenic adverse events of obesity,
decreasing systematic inflammation and increasing
insulin sensitivity resulting in beneficial immuno-
modulation.?

We found most of the patients had squamous cell
carcinoma type of esophageal cancer. Several Pakistani
studies also observed squamous cell carcinoma was
most prevalent histological type of esophageal carci-
noma.*51213161724 - Among people of North America
and Europe, adenocarcinoma is most frequent histolo-
gical type and in China squamous cell carcinoma is
prevalent and accounts for 90% of the esophageal can-
cer. In current research, majority of the esophagus
carcinoma were moderately differentiated and had
lower site involvement. Statistically significant rela-
tionship was found between advanced stage of tumor
and histological type, grade and tumor site (p<0.05). In
another study by Ahmad et al. also found majority of
the patients had lower site involvement of tumor.>
CONCLUSION

Socio-demographic determinants, pathological features,
addictions and dietary habits play important role in the
progression of esophageal carcinoma.

Conflict of Interest: None.

Author’s Contribution:

Following authors have made substantial contributions to
the manuscript as under:

SS & GH: Study design, drafting the manuscript, data
interpretation, critical review, approval of the final version to
be published.

BR & VR: Critical review, concept, data acquisition, data
analysis, drafting the manuscript, approval of the final
version to be published.

TA & MA: Data acquisition, data analysis, approval of the
final version to be published.

Authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and
resolved.

REFERENCES

1. Bray F, Ferlay ], Soerjomataram I, Siegel RL, Torre LA, Jemal A, et al.
Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin
2018; 68(6): 394-424. https:// doi: 10.3322/ caac.21492.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Gibson MK. Epidemiology and pathobiology of esophageal cancer.
UpToDate. 2018, [Internet] availble at: https:// doctorabad.com
/UpTo-Date/d/topic.htm?path=epidemiology-and-pathobiology-of-
esophageal-cancer

Pakzad R, Mohammadian-Hafshejani A, Khosravi B, Soltani S. The
incidence and mortality of eso-phageal cancer and their relationship
to development in Asia. Ann Transl Med 2016; 4(2): 29. https:// doi:
10.3978/j.issn.2305-5839 .2016.01.11.

Badar F, Anwar N, Mahmood S. Geographical variation in the
epidemiology of esophageal cancer in Pakistan. Asian Pac ] Can-cer
Prev: APJCP 2005; 6(1): 139-142.

Ahmad Z, Idrees R, Fatima S, Uddin N, Ahmed A, Minhas K, et al.
Commonest cancers in Pakistan - Findings and histopath-ological
perspective from a premier surgical pathology center in Pakistan.
Asian Pac ] Cancer Prev 2016; 17(3): 1061-1075.

Zhang Y. Epidemiology of esophageal cancer. World ] Gastroe-nterol
2013; 19(34): 5598-5606.

Klingelhofer D, Zhu Y, Braun M, Bruggmann D, Schoffel N, Gro-
neberg DA, et al. A world map of esophagus cancer research: a
critical accounting. ] Transl Med. 2019; 17(1): 150.

Kapoor A, Kumar V, Singhal MK, Nirban RK, Beniwal SK, Kumar
HS, et al. Sociodemographic parameters of esophageal cancer in
northwest India: A Regional cancer center experience of 10 years.
Indian ] Community Med 2015; 40(4): 264-267.

Zhang H, Chen SH, Li YM. Epidemiological investigation of
esophageal carcinoma. World ] Gastroenterol 2004; 10(12): 1834-1835.
Semnani S, Besharat S, Abdolahi N, Kalavi K, Fazeli S, Davarian A, et
al. Esophageal cancer in northeastern Iran. Indian ] Gastro-enterol
2005; 24(5): 224.

Khan MS, Rehman AU, Hameed K, Amin S. Frequency of esop-
hageal carcinoma in patients presenting with dysphagia 2013; 6(2):
275-277.

Salih M, Abid S, Hamid SS, Ali SS. Carcinoma of the esophagus: are
we different? ] Coll Physicians Surg Pak 2005; 15(5): 313-314.

Ali A, Naseem M. Oesophageal cancer in northern areas of Pakistan. |
Ayub Med Coll Abbottabad 2009; 21(2): 148-50.

McHembe MD, Rambau PF, Chalya PL, Jaka H, Koy M, Mahalu W, et
al. Endoscopic and clinicopathological patterns of esopha-geal cancer
in Tanzania: experiences from two tertiary health institutions. World
J Surg Oncol 2013; 11(1): 257.

Sun P, Chen C, Zhang F, Yang H, Bi XW, An X, et al. Combined
heavy smoking and drinking predicts overall but not disease-free
survival after curative resection of locoregional esophageal squa-
mous cell carcinoma. Onco Targets Ther 2016; 9(1): 4257-42564.

Afridi SP KA, Waheed I. High risk factors in patientswith carcinoma
of the esophagus. ] Coll Physicians Surg Pak 2000; 10(1): 368-370.
Jamal S, Ahmad M, Khan A, Mushtaq S. Carcinoma esophagus-a
clinicopathological study of 50 cases at Armed Forces Institute of
Pathology, Rawalpindi. Pak ] Path 1997; 8(1): 24-28.

Kollarova H, Machova L, Horakova D, Janoutova G. Epidemio-logy
of esophageal cancer--an overview article. Biomed Pap Med Fac Univ
Palacky Olomouc Czech Repub 2007; 151(1): 17-20.

Pickens A. Geographical distribution and racial disparity in
esophageal cancer. Ann Thorac Surg 2003; 76(4): S1367-51369.
Mustafa SA, Banday SZ, Bhat MA, Patigaroo AR, Mir AW, Bhau KS,
et al. Clinico-epidemiological profile of esophageal cancer in
Kashmir. Age 2016; 40(7): 2-4.

Wakhisi ], Patel K, Buziba N, Rotich ]J. Esophageal cancer in nor-th
rift valley of Western Kenya. Afr Health Sci 2005; 5(2): 157-63.

Mao WM, Zheng WH. Epidemiologic risk factors for esophageal
cancer development. Asian Pac ] Cancer Prev 2011; 12(10): 2461-6.
Singh S, Devanna S, Edakkanambeth Varayil J, Murad MH, lyer PG.
Physical activity is associated with reduced risk of esoph-ageal
cancer, particularly esophageal adenocarcinoma: a syste-matic review
and meta-analysis. BMC Gastroenterol 2014; 14: 101.

Abdullah M, Karim AA, Goh KL. Late presentation of esopha-geal
cancer: observations in a multiracial South-East Asian population. J
Dig Dis 2010; 11(1): 28-33.

Pak Armed Forces Med ] 2023; 73(Suppl-1): S265



