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Abstract
Background: Helicobacter pylori are Gram-negative bacterium that can cause diverse types of

gastrointestinal tract malignancies including esophageal cancer (EC), though evidences regarding
EC are conflicting. This study aimed to determine the magnitude of H. pylori among EC as
compared to Healthy individuals.

Objective: To investigate the magnitude of Helicobacter Pylori infection among patients with
esophageal cancer as compared to apparently healthy individuals.

Methods: a health facility-based comparative investigation was done from May 2021 to August
2022 cross-sectionally at Tikur Anbesa Specialized Hospital. Convenient sampling was used to
recruit 302 (112 cases and 190 (healthy individuals) participants. Cases of EC were clinically
confirmed as well as by Histological Examination. Apparently healthy individuals (staff and
attendant) were taken as a comparative group. H. pylori stool antigen as well as serum antibody
were measured following standard methods. Data analysis was done using SPSS Version 22.
Odds ratio was calculated with 95% confidence interval to describe the association between H.

pylori and esophageal cancer with level of significance set at p<0.05.

Results: Out of 302 study participants, 52% (157/302) were males and 91.1% (102) were
residing outside Addis Ababa. Majority, 74.1 % of EC cases had squamous type tumor and
37.4% were in stage Il. The magnitude of H. pylori among Esophageal Cancer Patient were
40.2% (45/112) and 4.2% (8/190) in Healthy individuals. H. pylori infection is more infecting
the esophageal adenocarcinoma (EAC) type 48.3% (14/29) compared to ESCC which is 37.4%
(31/83); highest prevalence was noted in Stage IV patients (57.1 %). In the multivariable logistic
regression analysis, being in the age group 40 years and above (AOR=12.23, 95%CI=4.09-
36.53), living outside Addis Ababa (AOR=18.57, 95%CI=5.76-59.8), attaining primary level
education and below (AOR=17.24, 95%CI1=5.31-55.96), and being positive for H. pylori stool
antigen (AOR=20.13, 95%ClI=4.79- 84.62) were significantly associated with EC after
controlling for throat illness, taking alcohol, family history of throat illness and consuming hot
food. Conclusion; Magnitude of Helicobacter pylori was remarkably high among Esophageal
Cancer patients compared to Healthy individuals. Further study is needed and moreover,
advocacy of patients on the beneficiary effect of identified factors is one strategy to prevent EC.

Key words: H. pylori, EC, Adenocarcinoma, SCC, Magnitude, Addis Ababa, Ethiopia.
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1. Introduction

1.1. Background

Helicobacter pylori are helical shaped, gram negative bacteria that have been implicated as
etiological agent in various diseases [1]. Helicobacter pylori bacteria were related with diverse
types of benign and malignant gastrointestinal tract (GIT) diseases [2]. These bacteria can be a
causative agent for cancer and is classified as a “group I carcinogen” by the International Agency
for Research on Cancer [3]. All types of H. pylori strain produce an enzyme urease to convert
urea to ammonia as well as carbon dioxide. This can change the acidic environment in to alkaline

for a short time as a result the bacteria can be protected [3].

Negative relationship between H. pylori infection and esophageal adenocarcinoma has been
reported. This could be as a result of lowered acidity through induction of atrophic gastritis and
production of ammonia [4]. On the other hand, H. pylori infection has been shown to increase
the risk of esophageal squamous cell carcinoma through inducing the synthesis of nitrosamines
[4]. Esophageal cancer (EC) is considered among the most critical malignancies of the GIT [5].
It has two histological types. Esophageal squamous cell carcinoma (ESCC), is commonly related
to environmental causes like smoking and alcohol intake). And the second type is esophageal
adenocarcinoma (EAC), which is found near the gastroesophageal junction [5.6]. The incidence
rate of Esophageal adenocarcinoma is increasing. Besides, it is associated to poor prognosis as
well. As a result, EAC is gaining increased attention in recent years. Endoscopy or chest
computed tomography are helpful in locating ESCC at times of narrowing of the esophageal

lumen with the mass [7].

H.pylori colonizes the lower part of the esophagus. Therefore, the bacterium may exacerbate
esophageal mucosal damage and be responsible for the rise of incidence of Barrettes esophagus
(BE) and EAC [5]. However, the role of H. pylori in the development of esophageal
adenocarcinoma has not been clearly established [8]. H. pylori infection could be a risk in
causing gastroesophageal reflux disease (GERD). This process could be responsible for the
occurrence of BE. Once the precancerous lesion is formed as a result of BE, esophageal cancer
may ultimately occur [5,9]. These sequence of events in the pathogenesis of EAC through GERD
— BE — dysplasia as well as the role played by H. pylori in each of the events towards EAC, in

certain population groups, has been supported by evidences. Longstanding GERD leads to BE,



which a precursor lesion to EAC [6]. The cytotoxin-associated gene A (cagA) is a vital and well
investigated virulence factor. In contrary to several bacterial pathogens, H. pylori are a life-long
infection unless the patient is treated. Treatment consisted of esomeprazole 40 mg orally,

amoxicillin 1g orally twice in a day, and clarithromycin 500 mg orally twice daily for up to 7-14
days [2].



1.2. Statement of the problem

Approximately 4.4 billion individuals, almost half of the global population, had been infected
with H. pylori in the year 2015 [6]. The bacterium remains to be a common cause of morbidity as
well as death. The prevalence of H. pylori infection varies greatly in different regions. For
example, an increased prevalence is observed in Latin American countries (83%), while a low
prevalence has been reported in Japan (39.6%) and the US (17.1%) compared to other countries.
[2, 11]. Esophageal cancer is a global challenge. In 2012, about 398,000 esophageal squamous
cell carcinoma (ESCC) and 52,000 esophageal adenocarcinomas (EAC) were detected at a global
level [12]. Based on a meta-analysis in 2013, it ranked 8™ among cancers with 481,645 newly

diagnosed cases and 6th in terms of mortality with 406,533 deaths. [3].

According to a nested case-control study in China, a significant risk of esophageal squamous cell
carcinoma was related to the detection of serum CagA antibodies which was found in infection,
particularly with CagA-positive strains [4]. Esophageal cancer still prevalent in men, and the
worldwide epidemiology, showed ESCC is two to three times higher in men than in women. In
general, this male dominance is even more pronounced in the histological subtype EAC
[13]. According to various studies, a protective role of H. pylori infection is suggested as
evidenced by decreased ESCC risk in Eastern populations as well as reduced EAC risk in the
general population [1,3,4]. This observation led to the hypothesis that H. Pylori may have a
protective role with regards to esophageal squamous cell carcinoma in Eastern and EAC in total
population. However, other researchers reported that infection of the esophageal mucosa with the
bacterium aggravates inflammation of the lower part of the esophagus and induces intestinal

metaplasia or even adenocarcinoma [5].

In Africa there is also evidence that shows low prevalence of esophageal adenocarcinoma, and
Barrettes esophagus. This was used as argument for H. pylori to have a protective role for
esophageal cancer. The mechanism was suggested the bacteria may have a potential to reduce
gastric acid secretion and elevation of the PH [14]. The role of H. pylori for extra gastric cancer
such as esophageal cancer in Africa is still a controversial issue. A study in South Africa
reported that there were 30 H. pylori positive patient out of 59 ESCC and the prevalence become
51% [15].



H. pylori is part of the 16 “high-priority pathogen that pose greatest risk to human health list by
WHO?” prioritized for research and development of new and effective treatments [16]. Ethiopia
was considered as high-risk corridor for ESCC in Africa. At the same, the infection rate of H.
pylori is more than 50%. There are favorable conditions for H. pylori like low socioeconomic
status, hygiene condition, people living in a crowded environment, contaminated food and water
and general poverty. Ethnic background could also play a role. It was reported that H. pylori
detection was 55%. Besides, cagA gene was detected in 20 out of 34 positive specimens [16,17].
Based on findings from biopsies samples the bacterium was reported as common and much
higher in esophageal cancer in Ethiopia. However, H. pylori stool antigen positivity in
esophageal cancer is not studied in our country. Existing evidence whether H. pylori is protective

or harmful is inconclusive warranting additional studies from elsewhere [17].

As a result, lack of enough information and controversial ideas on the prevalence of H. pylori in
Esophageal and apparently healthy individuals in our country Ethiopia leads to conduct another
study. Therefore, this study was planned to provide additional evidence from esophageal patients

from Ethiopia.



1.3. Significance of the Study

The study will be beneficial for initial screening of H.pylori on patients suspected for esophageal
cancer. This helps patients to get the appropriate treatment and prevent other related diseases
caused by the bacteria. It also opens an opportunity for other researchers to study and understand
the reason why Helicobacter is prevalent or not in esophageal cancer or apparently healthy
individuals. It will also be important for other researchers to know whether H.pylori eradication
may cause esophageal cancer after long period of time. In addition to these policy makers may
take these researches finding as an input to revise the National Guideline for EC screening,
diagnosis, and treatment and hence H. pylori test become a routine diagnostic tool for esophageal

cancer patients.



2. Literature Review

2.1. Epidemiology of Esophageal Cancer
Esophageal cancer is a major challenge worldwide. In 2012, nearly 398,000 esophageal

squamous cell carcinomas and 52,000 esophageal adenocarcinomas were diagnosed globally
[12]. Esophageal squamous cell carcinoma is one of the most frequent esophageal diseases in
developing countries [18]. More than 450,000 people worldwide are affected by esophageal
cancer. Incidence is increasing and SCC predominates compared to the AC form. Based on the
study in China, ESCC pathogenesis is multifactorial such as multiple environmental factors.

Risk factors for esophageal squamous cell carcinoma included tobacco smoking and alcohol
consumption [7]. The highest risk for esophageal cancer was reported for people between the

ages of 45 and 70. This cancer affects more men than women. The incidence is three times
higher in black Africans than in whites [19].

In Malawi, ESCC accounts for 94% of EC cases and is the second most common cancer in this
population. A significant female surplus was observed only in Sudan, while males
predominated in eastern and southern Africa [20]. In Kenya, late stage diagnosis is common
and accounts 70-80% of cancer cases due to ignorance among patients and medical staff, poor
access to health facilities and inadequate diagnostic capabilities. For this reason, EC is unique

in Kenya with its high proportion of young cases (< 30 years) [21].

In Ethiopia it was reported that EC is more common among khat users and ESCC was the most
common one in our country [17]. As Solomon S and Mulugeta W Studied, in Ethiopia,
esophageal cancer ranked 3™ in men following bone and soft tissue cancer (16.5%), and
colorectal cancer (12.2%). Esophageal cancer account 9.1%. In these articles, esophageal
cancer was referred as a leading cause of death in males in Kenya [22]. Another prospective
hospital-based study by Gashaw Messele et al, reported that from a total of 500 study subject
in Gondar 3.0 % were Esophageal cancer positive. The majority of patients are under 35 years
old. Only 15% had a history of upper Gl bleeding. Surgical treatment was indicated in 11%
and Helicobacter pylori eradication therapy was affected in 27.2% of the study cases (younger

age groups) in the study area of both esophageal and gastric carcinoma [23]



2.2. Magnitude and Association of H. Pylori in Esophageal cancer
H. pylori infection is usually asymptomatic and affects nearly 50-75% of the world's population.

Its extent varies from country to country [24]. The infection rate also remains high (> 50%) in
many parts of the world, although infection rates are falling in some developed countries [2].
When we look the association with esophageal cancer, based on a study in Turkey H. pylori
infection was observed in 39 (68.4%) of 57 ESCC patients and 128 (85%) of 151 dyspeptic
controls. They found a significantly lower rate of H. pylori in patients with ESCC compared to
dyspeptic subjects. According to these studies, patients with esophageal squamous cell
carcinoma had a significantly lower prevalence of H. pylori compared to the healthy population
(p 0.001) [18]

Reciprocally, some case control and cohort studies suggest that H. pylori infection might protect
against gastroesophageal reflux disease [25]. There is also a report in UK by Mustard RA, et al,
and H. pylori was present in 663 from a total of 1485 (45%) patients and in 120 from a total of
312 (38%) patients with esophagitis. Antibody was found in (78%) H. pylori positive patients.
Similarly, anti-CagA antibody was found in (81%) patients with a normal esophagus finally the
study confirms the risk of severe esophagitis was significantly decreased for patients infected
with cagA+ H. pylori patients [26] Most epidemiological studies indicate that reflux symptoms,
mucosal diseases and esophageal cancer occur less frequently in patients with H. pylori infection
[27].

Another investigation shows absence of significant association between H. pylori infection and
the risk of esophageal squamous cell carcinoma (ESCC) (OR = 0.97, 95% CI: 0.76-1.24) in the
total population and that there is a significant association between H. pylori infection and risk of
ESCC was found in eastern subjects (OR = 0.66, 95% CI: 0.43-0.89), with a protective effect.
For esophageal adenocarcinoma (EAC), the overall OR for H. pylori infection is 0.59 (95% ClI:
0.51-0.68) [3] According to a 2014 study in the United States, in a precancerous stage of
esophageal adenocarcinoma, the occurrence of H. pylori in a predominantly male population was
observed to be inversely associated with BE, and this inverse association was limited to subjects
who have characteristics that reduce stomach acid production, such as corpus atrophy or the
weekly intake of antisecretory drugs. It is estimated that H. pylori-positive patients are about half
as likely to develop BE as non-H. pylori-infected individuals [28]. According to a study by Wu,



I.C et al. H pylori seropositivity in those with esophageal squamous cell carcinoma was 35.3%,
lower than controls (40.5%-59.3%) [29]. A meta-analysis study showed a negative relationship
between being positive for H. pylori and the risk of EAC in western society. With regard to
ESCC risk, no significant relationship was noted in western subjects [3].

As Ming Hu H studied in Tawin with newly collected ESCC subjects and controls, they found
the protective effect of H. pylori in ESCC, which means the bacteria is low prevalent in ESCC
and its was found to be more common in non-esophageal cancer [7]. In contrast in our country
H. pylori was frequently identified in EC biopsies (55%)/ Most of them had the pro-
inflammatory gene cagA [17]. The decline in H. pylori colonization may result in an increase in
EAC incidence rates. The study shows that with an OR of 0.5, even with a complete
disappearance of H. pylori, EAC incidence could double. As a result, the absence of H. pylori
had an impact on the development of esophageal cancer and the presence of the bacteria might

have a protective effect on EC [1].

In Ethiopia, the prevalence of H. pylori infection was 52.2% (95% CI: 45.8,58.6) in a reviewed
study of 37 studies involving a total of 18,890 subjects. Regional difference within the country
was noted where highest rate was recorded in Somali (71%; 95). % CI: 32.5,92.6) and the
smallest in Oromia (39.9%; 95% CI: 17.3,67.7). Lack of washing hands after toilet (OR = 1.8,
95% CI; 1,19,2.72), alcohol use (OR = 1.34, 95% CI; 1.03,1.74), and gastrointestinal (Gl)
symptoms (OR = 2 .23, 95% CI; 1,59.3.14) have been associated with H. pylori infection [16].
Another study also done by Leon ME and Kassa E et al, from a total of 73 cases, the bacterium
was detected in the biopsy specimens 55% (95% CI: 42-68%) [17].

2.3. Transmission and pathogenesis
H. pylori infection is acquired through oral ingestion of the bacterium. It is mainly transmitted

within families in early childhood [25]. Besides, carcinogenic pathogens were suggested as a risk
factor for EC. Poor oral hygiene, malnutrition, and viral and bacterial infections such as hepatitis

B have been shown to be strong risk factors for certain types of cancer [30].

H.pylori was reported to cause more serious disease of the stomach such as peptic cancer,
stomach cancer and duodenal cancer [9]. Its invasion of the lower esophagus, as in the stomach,
could trigger a pathological process and favor the development of BE and even EAC. However,
based on the study conducted on animals, there was enhanced cellular expansion and apoptosis

8



in the esophagus of mixed reflux rats resulting from the infection. The imbalance between the
two (cell proliferation versus apoptosis) might be responsible for H. pylori-induced esophageal
malignancy [5]. In addition, bacterial growth and duodenal reflux are possible consequences of
atrophy that may contribute to the disease pathogenesis. Quantitative and qualitative changes in
the gut microbiota due to hypochlorhydria could result in enhanced N-nitrosation responses. This
in turn, could result in carcinogenesis on the esophageal mucosa [31]. CagA translocation into

host cells has been indicated to activate several oncogenic pathways in them [32].

2.4. Socioeconomic Factors
As Jansson C et al. study, poor socioeconomic status is associated with an increased risk of

esophageal squamous cell carcinoma (SCC). But the association with adenocarcinoma is
uncertain. Based on their study, unskilled manual workers (OR 3.7; 95% CI 1.7 to 7.7) and self-
employed (OR 3.7; 95% CI 1.7 to 8.1) were around fourfold significantly increased risk of
esophageal adenocarcinoma compared to professionals [33]. On the other hand, there is also few
reports that shows possible association between Helicobacter pylori and ESCC, although most
have been based on serology. Cigarette smoking excessive alcohol consumption was linked to an
increased risk of ESCC development. H. pylori is considered among the most important human

carcinogens of the upper GIT and stomach [18].

Low socioeconomic condition, living in a crowded place, and unsatisfactory sanitation have also
been identified as risk factors for H. pylori infection. And most people in Africa became infected
by the age of 10 and 80% increase in young adults [14]. According to a study by Khademian A
and co-workers the risk factors for esophageal cancer were different in developed and
developing countries. Based on several pieces of evidences, unlike in developed nations,
cigarette smoking and alcohol consumption are not the most important factors in the developing
world. Infections contribute more to cancer in developing countries as opposed to their
developed counterparts (about 7% versus 26%). For example, papillomavirus, hepatitis B and C
virus, and H. pylori were among the microbial agents indicated in Iran [34]. Smoking is singled
out as important risk factor for both AC and SCC. Alcohol is also a major contributor to SCC. A
combined use of alcohol and tobacco leads to a significant rise in the risk of esophageal cancer
and genetic factors, dietary modification/food preparation and consumption of hot food or

beverages are useful attributes for EC in Kenya [19, 21].



2.5. Diagnosis of H. pylori
There are invasive (endoscopic gastric biopsy and serology) and non-invasive (urea breath test,

stool antigen test) diagnostic types [2.25]. According to Lopes AL et al. from 2014, the stool
antigen test is among non-invasive techniques for detecting H. pylori and is usually
recommended when the UBT is not available. The two types of stool antigen tests are the EIA
and an immunochromatography-based test. A global sensitivity of 94% (95% CI. 93-95) and
specificity of 97% (95% CIl: 96-98) is reported following a meta-analysis of existing
publications. Serology was one of the first methods to diagnose H. pylori infection.

The bacterium induces both a local and systemic antibody response composed of IgM, IgA and
IgG antibodies. The IgG antibody test appears to be the most sensitive and specific method.
Serology is currently recommended for screening, which requires further confirmation by
histology and/or culture before treatment [35]. Endoscopic method used by assessing gastric
biopsy using histological analysis and culture are used in the diagnosis and the stool antigen test
is indicated as highly sensitive (80-100%) compared to urea breath test [10]. Another study
reported commercial RUTs having specificity of 95%-100%. Yet, they had slightly lower
sensitivity of 85%-95% [35]. The reliability of the urea breath test depends on the age of children.
It is reliable in children aged above six years. Further validation is required to use it in younger
children [25].
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3. Objective

3.1. General objective

To investigate the magnitude of Helicobacter Pylori infection and associated factors of
esophageal cancer among esophageal cancer patients at Tikur Anebesa specialized Hospital,
Addis Ababa, Ethiopia from May 2021 to August 2022 GC.

3.2. Specific objective
> To determine the magnitude of Helicobacter pylori infection among patients with EC as
compared to apparently healthy individuals.

» To identify the associated factors of esophageal cancer.

11



4. Research Hypothesis

There is No difference on magnitude of H.pylori among Healthy individual’s compared to

esophageal cancer patients.

12



5. Material and method

5.1. Study Area
Tikur Anbessa Specialized Hospital (TASH) as selected as a site for this study since it is the

main referral center for EC patients. TASH is the largest teaching and referral hospital in
Ethiopia which was initially under the Federal Ministry of Health but later transferred to Addis
Ababa University in 1998. With its capacity of about 700 beds, it serves as a tertiary level
referral hospital for the whole nation and a teaching center for both diverse specialties and
subspecialties clinical training as well as preclinical training of most health disciplines (like
nurses, midwives, anesthesia, radiography, medical laboratory and pharmacy). The hospital has
929 academic, 825 nurses ,55 medical laboratory, 74 pharmacies, 69 midwife, 39 anesthesia, 14
physiotherapy, 37 radiology, 15 biomedical, 6 environmental health, and 15 administrative staff
dedicated to providing health care services. The hospital also has about 950 permanent and
contract administrative staff to support the hospital activities. Moreover, the hospitals in Addis
Ababa (both regional and federal) are affiliated to the School of Medicine as clinical services and
teaching sites. In cardiothoracic referral clinic patients were visited 3 days per week (Monday,
Wednesday, and Friday). At the Surgical referral clinic, a total of at least 25-30 charts are viewed
per day, resulting in 4-5 new cases of esophageal cancer patients per day, as well as 12 cases per

week and 48 cases per month.

5.2. Study design and Period
Cross-sectional comparative study carried out to determine the magnitude of H. pylori infection

in esophageal and apparently healthy individuals and the study was conducted between May
2021 to August 2022 GC.

5.3. Population

5.3.1. Source of population
Those patients who visit the referral clinic and suspected for esophageal cancer during the study

period were the source for cases and all apparently healthy individuals (Care givers, Attendants,

and Staff) in the Hospital were used as comparative group.

5.3.2. Study population
Cases were those patients who were suspected for the esophageal cancer at surgical referral

clinic and confirmed positive for esophageal cancer and fulfill the inclusion criteria.
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Comparative group were all apparently healthy individuals that fulfill the inclusion criteria.

5.4. Inclusion and Exclusion criteria

5.4.1. Inclusion criteria
For cases; volunteering esophageal Cancer patient who are confirmed by tissue histology to

have esophageal cancer were included.

For Comparative group; apparently healthy volunteers who don’t have a disease.

5.4.2. Exclusion criteria
For cases: those Esophageal cancer patients who have taken previous treatment of H. pylori for

one week and above as well as seriously ill patients were excluded.

For Comparative Group: those who have previous history of esophageal cancer, throat related

disease were excluded.

5.5. Study Variables

5.5.1. Dependent variable
The magnitude of H. Pylori in esophageal and apparently healthy individuals was the

dependent variables.

5.5.2. Independent variable
Age, Sex, Residence, Educational level, Occupation, Alcohol, Smoking, Hot food, Hot Drink,

Family member with throat cancer, Vegetable, llIness related to throat.

5.6. Measurement and Data collection

5.6.1. Sample size determination
Sample size was calculated from a similar study conducted in our country and OR was taken as

an input to calculate the sample size. The calculation was by using Epinfo version 7.0 and by
using the exposure status for the case and control, making the ratio of case to control 1:1.5,
power 80%, the sample size can be calculated. From a study in Tikur Anbesa (“Prevalence of
Helicobacter pylori in esophageal and gastroesophageal junction cancer biopsies from a case—
control study in Ethiopia”), the exposure status of the case was 13% and the control was 7% [16]
from these to increase the precision Using the formula (Z a/2 +Z ) 2 * (pl (1-pl) +p2 (1-p2))
/ (p1 -p2)?, the sample size was become 200 for case and 300 for Comparative group but due

to esophageal cancer patient swallowing problem and fail to give stool sample for H. pylori Stool
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Antigen test 25 patient were excluded. As a result, the expected sample size was not taken.
Finally 112 cases and 190 Comparative group (Healthy individuals), total of 302 study
participant included in the study. This sample size was much higher than the previous published
study.

5.6.2. Data collection procedure
Convenient sampling was used for the case and apparently healthy individuals. Esophageal

cancer patients were confirmed by senior doctors at surgical referral clinic (SRC) clinically, and
by other diagnostic tools such as CT scan, Endoscopy and Tissue Histology. Healthy individual’s
attendant, staffs that do not have disease were included in study. After patient was identified at
the clinic those patients who fulfill the criteria were taken and based on informed consent those
who agree were included in the study. Stool sample by stool cup and blood sample by serum
separator tube (SST) were taken by principal investigator at the site of sample collection from
both group of the study participant. During sampling all sample was labeled with unique
identification code and the result was registered based on the ID given during sample collection.
The sample from the case and the comparative group was differentiated by giving unique ID for
the two groups. After sample was collected, it was transported to the laboratory and processed
based on the standard procedures. H. pylori Stool Antigen test were tested from stool sample and
H. pylori antibody test from serum after centrifugation of the clotted sample. The result of the
laboratory record using result log Book. Consent form, Questioners and Data collection format
had been used to record all information required for the study participant as well as their
response to the interviewed questions of each study participant. In addition to this for each study
participant in the case and control their age, sex as well as the type of sample taken, the result
after the identification of the bacteria in the lab was recorded daily. The type of the esophageal

cancer (ESCC or EAC) was included in the data collection format.
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5.6.3. Principles of Laboratory analysis
H. pylori Stool Antigen Test

It is a noninvasive method that is more economical than endoscopy to confirm eradication. It is
based on the qualitative immunochromatographic principle. The test device has a sample hole
made of the material that allows for the passage of the reagent. . Helicobacter pylori antibody
takes part in the end section buffer membrane contenting the golden resultant. In case the
bacteria antigen is present in patients’ stool, it dissolves in the solution included in the sampling
bottle then precedes by using the mixture form of chromatographically antigen -antibody-antigen
golden particles towards test space(T) in order to form a visible line. A positive result is
confirmed when a line in the T region is clearly seen. Absence of this line confirms a Negative
result. The control space (C) shall reveal a visible colored line, which is a procedural indicator.

It sufficient volume is used, sample expands in the test properly and reagent is in good condition.

Serology Testing; The H. pylori antibody test is a qualitative membrane-based immunoassay for
the detection of H. pylori antibodies in whole blood, serum or plasma. Micro titer plates coated
with H. pylori antigens, combined with a secondary antibody, and are used to detect H. pylori-
specific 1gG. In this test procedure, anti-human IgG is immobilized in the test line region of the
test. After specimen is added to the specimen well of the device, it reacts with H. pylori antigen
coated particles in the test. This mixture migrates chromatographically along the length of the
test and interacts with the immobilized anti-human 1gG. If the specimen contains H. pylori
antibodies, a colored line will appear in the test line region indicating a positive result. If the
specimen does not contain H. pylori antibodies, a colored line will not appear in this region
indicating a negative result. To serve as a procedural control, a colored line will always appear in
the control line region, indicating that proper volume of specimen has been added and membrane

wicking has occurred.

5.7. Data Quality Assurance:
The data collection form was checked for its completeness and accuracy before the data was

entered. The H. pylori stool antigen and serum antibody result for both the case and apparently
healthy individuals was recorded carefully before entry to SPSS. Furthermore, data cleaning and
double-data entry was applied in order to assure quality of the data. From patient identification

up to the test is going to be processed all required recording age, sex, ID (code) for patient, was
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documented on the sample collection format and sample was labeled based on the ID given in
the format. Based on that the result was recorded accordingly. During sample collection the
patient was asked for previous treatment to prevent false negative result. During testing all
procedure was followed based on the principle of the test. There was timer to ensure the
accuracy of the result during reporting.

5.8. Data analysis and Interpretation

Data which was gathered from the data collection form was entered into Epi Info Version 3.5.3.
Data was analyzed using SPSS Version 20. Magnitude of H. pylori and OR ratio was calculated
to look the association of the case and the healthy individuals with the bacteria. Mean and
Standard deviation was used to describe continuous variables. Logistic regression model was
used to estimate relative risks in the form of odds ratios (ORs) with 95% confidence intervals
(Cls). Those variables with p<0.25 in the bivariate analysis were entered into the multivariable
logistic regression analysis model and the final significance was determined based on the 95%
confidence interval at p<0.05. The exposure status of the case and the healthy individual’s
control was analyzed. The Magnitude of H. pylori was seen in terms of the two types of

esophageal cancer (esophageal adenocarcinoma and Esophageal squamous cell carcinoma).

5.9. Ethical considerations
Prior to conducting the study, the departmental research and ethics review committee (DRERC)

of the Medical Laboratory Sciences, College of Health Sciences; Addis Ababa University
reviewed and ethically approved the study protocol. Permission letter was obtained from TASH
medical laboratory department the hospital. Patients were well informed about the study
including their right not to participate or decline from the study at any of the steps. Their test
results were shared specific to the attending clinicians only. All information collected in this
study was given code numbers and no name was recorded. Confidentiality of patients result were
kept by recording the result in computer system and the attending clinicians only has access for
that to look their patients result using their user name and password. The key to this code

numbers was kept in a locked file and accessible to the authorized staff.
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5.10. Dissemination of Result

The result which was produced from this study will be submitted to the Department of Medical
Laboratory Sciences, Addis Ababa University and defended in public. The results will be shared
to other concerned bodies through presenting on conferences, publication on reputable journals

and copies will be availed in the library.
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5.11. Operational Definitions

Cases; - Patient confirmed as esophageal cancer.
Apparently healthy individuals: staffs, attendants, free from disease.

Esophageal cancer: malignant tumor of the esophagus which is diagnosed clinically, and by
other diagnostic tools such as CT scan, Endoscopy and Tissue Histology.

H. pylori positive;- patient that we tested for H. pylori Stool Antigen and become positive.

H. Pylori negative; patient who were tested for H. pylori Stool Antigen and become negative.
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6. Results

6.1. Socio Demographic characteristics of study population

A total of 302 study participant was included in this study. They were classified in two groups.
EC patients (n=112) as cases group and Healthy Individual (n=190) as comparative group. The
median age was 32 years [IQR=25-44] in the control groups and 50 years [IQR=42-60] in the
cases. Most of the esophageal cases were Female 72 (64.3 %) and majority of healthy individuals
were Male 105 (55.3%). More than two third of the study participants were above the age of 40
(84.8%). Majority of cases group are farmers 47 (42.4%) and control group 78 (41.0%) work in
private. More than 90% of the esophageal cancer patients were from outside of Addis Ababa. In
addition, 71.4% of esophageal cancer patients were uneducated, 6.3% had throat related illness,
25% drink alcohol, and 5.4% had family member with throat cancer. (Tablel).
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Table 1. Sociodemographic characteristics of EC patients and Healthy individuals at TASH,
Addis Ababa, Ethiopia, from May 2021 to August 2022 GC, (n=302).

Esophageal cancer

Healthy individuals

(n=112) (n=190)
Variables Category Frequency % Frequency %
Age <40 17 15.2 133 70.0
40 and above 95 84.8 57 30.0
Sex M 40 35.7 105 55.3
F 72 64.3 85 44.7
Occupation Government 8 7.2 84 44.2
House wife 44 39.6 3 1.6
Private 10 9.0 78 41.0
Student 2 1.8 17 9.0
Farmer 47 42.4 8 4.2
Residency Addis Ababa 10 8.9 131 68.9
Out of Addis 102 91.1 59 311
Ababa
Educational levels Uneducated 80 714 0 0.0
Primary 20 17.8 58 30.5
Secondary 5 4.5 57 30.0
Diploma and 7 6.3 75 39.5
above
throat related illness Yes 7 6.3 9 4.7
No 105 93.7 181 95.3
Alcohol Yes 28 25.0 57 30.0
No 84 75.0 133 70.0
Vegetable Usually, 56 50 58 30.5
Rarely 11 9.8 128 67.4
None 45 40.2 4 2.1
Family member with  Yes 6 54 10 5.3
throat Ca No 106 94.6 180 94.7
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When data was disaggregated by cancer type, 74.1 % of cases had squamous type of EC and
majority of them (37.4 %) were in stage Il (Table 2).

Table 2. Characteristics of participant with Esophageal Cancer; Tikur Anbesa Specialized
hospital Addis Abba Ethiopia, from May 2021 to August 2022 GC, (n=112).

Variable Category Frequency (%)

Squamous 83 (74.1%)

Type of EC )
Adenocarcinoma 29 (25.9 %)
Stage | 21 (18.8%)
Stage 11 42 (37.4%)

Stage of EC

Stage Il1 28 (25.0%)
Stage IV 21 (18.8%)
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6.2. Magnitude of H pylori among EC patients and apparently healthy
individuals.

The Magnitude of H.Pylori is higher among EC cases than healthy individuals. As shown in the
table, 40.2% (45/112) of cases and 4.2% (8/190) of controls were positive for stool antigen.
Antibody tests indicate passive infection of H.pylori and antigen test indicates active infection of

H.pylori.

Table 3. Comparison of H. pylori with EC Cases and Healthy individuals at Tikur Anbesa
Specialized hospital Addis Ababa, Ethiopia. From May 2021 to August 2022 GC, (n=302).

Variables Category Cases (n=112) Healthy (n=190)
Frequency (%) Frequency (%o)
H. pylori Antigen Negative 67(60 %) 182(96 %)
Positive 45(40.2%) 8(4.2%)
H. pylori Antibody Negative 71(63%) 144(76%)
Positive 41(37%) 46(24%)

Figure 1 and 2 also described the H. pylori status with EC types and disease stages. H. pylori
infection was more infecting the EAC type 48.3% (14/29) compared to ESCC which is 37.4%
(31/83) (Figure 1). Stage IV esophageal cancer patients are more infected by H. pylori compared
to others which is (57.1 %). Next to this stage 11 (40.5%) and Stage 11l (35.7%) were infected by

H. Pylori and Stage | (28.6 %) esophageal cancer patient were less infected.
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Figure 1. Comparison of H. pylori infections among ESCC and EAC types of esophageal cancer.
at Tikur Anbesa Specialized hospital Addis Ababa, Ethiopia. From April 2021 — May 2023
(n=112).

B H pylori Ag Negative
BH pylory Ag Positive
42.9
Stage IV
57.1
)
1=
=
5 64.3
= Stage ITI ’
g 35.7
-T1]
]
-]
=3
=]
|
59.5
‘s Stagell
@ 40.5
=]
E
1)
71.4
StageI
28.6
0 10 20 30 40 50 60 70 80

Magnitude of H.Pylori Antigen (%0)

Figure 2. Comparison of H. pylori Antigen by Esophageal Cancer Stages. at Tikur Anbesa
Specialized hospital Addis Ababa, Ethiopia. From May 2021 to August 2022 GC, (n=112).
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As shown in the table below, those variables with p<0.25 in the bivariate analysis were entered
into the multivariable logistic regression analysis model. In the multivariable logistic regression
analysis, being in the age group 40 years and above (AOR=12.23, 95%CI=4.09-36.53,
p=0.0001), living outside Addis Ababa (AOR=18.57, 95%CI=5.76-59.83, p=0.0001), attaining
primary level education and below (AOR=17.24, 95%CI=5.31-55.96, p=0.0001), and being
positive for H. pylori stool antigen (AOR=20.13, 95%CI=4.79- 84.62, p=0.0001) were more
likely to be associated with EC after controlling for throat illness, taking alcohol, family history
of throat illness and having hot food as shown in Table 4. On the other hand, patients who had
vegetable diet rarely or never were 77% less likely to have EC (AOR=0.23, 95% CI=0.08- 0.66,
p=0.006).

Table 4. Characterization of associated factors with esophageal cancer and apparently healthy
individuals; Tikur Anbesa Specialized hospital Addis Ababa Ethiopia, From May 2021 to
August 2022 GC, ( (n=302).
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Esophageal cancer COR P AOR [95% ClI] P
Variables Category [959% CI] value value
Yes No
Frequency Frequency
(%) (%)
Sex M 40(35.7) 105(55.3) 1 1
F 72(64.3) 85(44.7) 2.22[1.37, 3.60] 0.001  2.34[0.76, 7.26] 0.139
Age (Years) <40 17(15.2) 133(70.0) 1 1
40 and 95(84.8) 57(30.0) 13.04[7.14,23.81] 0.0001 12.23[4.09,36.53] 0.0001
above
Occupation Employed  65(58.6) 170(89.5) 1 1
Unemploye 46(41.4) 20(10.5) 6.02[3.31,10.94] 0.0001 2.32[0.64, 8.42] 0.201
d
Residency  Addis 10(8.9) 131(68.9) 1 1
Ababa
Out of 102(91.1) 59(31.1) 22.65[11.04,46.46] 0.0001 18.57[5.76,59.83] 0.0001
Addis
Ababa
Educational ~ Primary 100(89.3)  58(30.5) 18.96[9.67, 37.20] 0.0001 17.24[5.31,55.96] 0.0001
levels and below
Secondary  12(10.7) 132(69.5) 1 1
and above
Throat related  Yes 7(6.3) 9(4.7) 1.34[0.49, 3.71] 0.572
illness
No 105(93.7) 181(95.3) 1
Alcohol Yes 28(25.0) 57(30.0) 0.78[0.46, 1.32] 0.351
No 84(75.0) 133(70.0) 1
Vegetable Usually, 56(50.0) 58(30.5) 1 1
Rarly/Neve 56(50.0) 132(69.5) 0.44[0.27,0.71] 0.001  0.23[0.08, 0.66] 0.006
r
Family Yes 6(5.4) 10(5.3) 1.02[0.36, 2.88] 0.972
member throat
Ca No 106(94.6) 180(94.7) 4
Smoking Yes 16(14.3) 18(9.5) 1.59[0.78, 3.27] 0.204  3.04[0.75,12.27] 0.119
No 96(85.7) 172(905) 1 1
Hot food Yes 69(61.6) 125(65.8)  0.83[0.51, 1.35] 0.464
No 43(38.4) 65(34.2) 1
Hot drink Yes 98(87.5) 175(92.1)  0.60[0.28, 1.29] 0.193  0.49[0.09, 2.52] 0.390
No 14(12.5) 15(7.9) 1 1
H. pylori stool Yes 45(40.2) 8(4.2) 15.30[6.85, 34.09] 0.0001 20.13[4.79,84.62] 0.0001
Ag
No 67(59.8) 182(95.8) 1 1
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7. Discussion

The current research, aimed to investigate the magnitude of the H. pylori Bacterium in
esophageal cancer patients at TASH. It also tried to describe other factors associated with EC.
Infection with H. pylori has been reported to be linked to esophageal cancer although reports
against this were also available in the literature. In this study there is a remarkably high
difference in terms of H. pylori stool antigen positivity between esophageal cancer patients and
healthy indviduals. In the present study we found high magnitude of H. pylori (40.2%) among
Esophageal cancer [AOR=20.13, 95% CI = 4.79-84.62] compared to Healthy individuals and
this was consistent in the former work done at Tikur Anbesa specialized hospital Ethiopia and in
other African countries, and also in symptomatic patients screened using stool specimens [17,
50]. The reason for the difference were the bacterium may exacerbate esophageal mucosal
damage and be responsible for the rise of incidence of Barrettes esophagus (BE) and following

this it causes EAC [5].

On the other hand Xie. FJ et al ,[1] found that the overall positive rate of H. pylori infection in
EAC was 35.96% (479/1332), which was significantly lower than that in normal healthy
individuals 44.00% (2070/4705. There is also another supporting finding showing no significant
associations between H. pylori infection and ESCC risk were found in Eastern Asian subjects
and cytotoxin-associated gene-A (CagA) positive patients had decreased risk of ESCC [3]. The
reason behind was Helicobacter pylori might play a protective role due to the ability of the

bacterium to degrade ammonia and reduce acidity of the environment as well [2,4].

Studies based on stool antigen positivity to determine H pylori infection among EC are limited in
Ethiopia, as a result the present finding were compared with studies using different method
(molecular techniques) and this finding were concordance with the present study with magnitude
of 55% (34/62) [17]. In this study, most of the cases were squamous cell carcinoma type
accounting 74.1% (83/112) compared to Esophageal Adenocarcinoma types 25.9% (29/112)

which is in concordance with the global reports and in some East African countries [1,38].

In this study magnitude of H. pylori antibody was 24% (46/190) among healthy and 37%
(41/112) among Cases which is different from a study from Sweden that reported magnitude of
19 % among esophageal cancer cases and 40 % among healthy group [4]. Likewise, cancer
types, 74 % SCC and 43 % EAC cases had H. pylori infection compared to 48.3 % of EAC and
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37.4 % of ESCC cases in the current study. The result is similar with the current study even large
sample size difference especially in the control group in Sweden study than ours. Moreover, the
sociodemographic factors and living style in the two countries are not comparable. In addition to
this study the magnitude of H. pylori antibody was also more prevalent among ESCC 39.7%
(33/83) and lower among EAC cases, 27.6% (8/29).

In this work all stages of tumors with rate of 18.8 % (n=21) stage I, 37.4 % (n=42) stage Il, 25
% (n=28), stage Ill and 18.8% (n=21) stage IV which is in accordance with the global report
[41,42] However, it is in contrast with a previous study in Ethiopia [43] that reported 47.4%
patients had staged IV and 68 patients (34.7%) had metastases (stage 1VB) and lower rate of
stage of 11 ( 7.1 %) and Il (9.7 %) [43]. Stage of cancer could be affected by duration of the
diseases and weather the patients are on treatment or not. Patients of the current study might
have presented to the health facility early because of the relatively better attention given to

awareness campaigns as compared to the earlier times.

In this study older age people had higher risk for acquiring EC [AOR = 12.23, 95% CI=4.09-
36.53] which is similar with former study in our country [17]) and studies in Asia, and USA [45,
46]. Moreover, females accounted the highest percentages of Esophageal cancer (64.3 %, n=72)
as compared to males (35.7%, n=40) and this was similar with the previous study in Ethiopia that
esophageal cancer was more common among females 54% (n=15) compared to males 46%
(n=13) [17]. Furthermore, most of the esophageal cancer patients were from outside of Addis
Ababa as compared to patient in Addis Ababa, and the majority of patients coming from outside

Addis Ababa reside in Oromia region. Similarly _Dessalegn.B, Enqueselassie .F et al, and Leon

ME, Kassa E et al. [17,44] reported that rural residents were found to be at a higher risk of
developing esophageal cancer than urban residents. On the other hand, patients who had
vegetable diet rarely or never were 77% less likely to have EC (AOR=0.23, 95% CI1=0.08- 0.66,
p=0.006).

The healthy controls belong to the rarely category was merged with the none consuming
category since number of non-consumers in the healthy group was small and when overall
consumption was analyzed 45/112 (40.2%) of patients compared to only 4/190 (2.1%) reported
they do not consume fruits and vegetables. This more frequent use among control group than

cases which may play a protective role is consistent with former study in Ethiopia [44]. In this
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study alcohol consumption Were not found to be a risk factor for EC which is opposite with

other reports Xu W, et al and Dessalegn B, Enqueselassie F et al. [30, 44].

In this study occupation was not found to be a risk factors for EC [OR=2.32 95% CI=0.64,
8.42]. However, smoking, and consumption of hot food and drink also were not identified as risk
factors. Finally in the logistic regression analysis, the association between H. pylori and EC was
significant (p=0.0001) while other behavioral, sociodemographic and clinical factors were being
included in the model. On the other hand, family history of throat infection was not significantly
associated with EC unlike a report from elsewhere [49]. Further investigations of risk factors are

required to explain the controversial findings.
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8. Strength and Limitation

The strength of this study was both antigen and antibody were tested for all patients and also
confirmed esophageal cases were taken.

The limitation was the study was cross sectional. Since it’s not a strong case control study rather
its comparative it needs another study to support the information given by the present study. In
addition to this some patients had swallowing problem and critically ill and it was difficult to get
sample and the required sample size was not collected.
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9. Conclusions and Recommendation

We have shown that the magnitude of H. pylori is high among EC cases than the healthy
controls. It is also more prevalent in those with ESCC type carcinoma and in the advanced stage
(Stage V). Importantly, stage I, 11, 11l and, stage IV tumors were reported in the current study
which underscore EC is one of the major types of cancer in our study area. Hence it is important
to design a large scale case control study and selective screening strategy to unravel the
interaction of H.pylori and esophageal cancer in Ethiopia. Moreover, it is very advisable that
people should be advised on diet and to avoid smoking and alcohol consumption as this could

aggravate the incidence of EC.
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Annex

Annex I. Information sheet
Title of the Research Project: Magnitude of Helicobacter Pylori infection among patients

with esophageal cancer and apparently healthy control at Tikur Anbesa Specialized Hospital

visiting oncology Clinic. a case-control study" Addis Ababa Ethiopia.
Principal Investigator: Yismu Eshetu (BSc, MSc candidate)

Name of the Organization: Addis Ababa University Tikur Anbesa Specialized Hospital,

College of Health Sciences School of Medicine Department Surgical referral clinic.

Introduction: You are invited to participate as a study subject in a research conducted by
MSc candidate, from Addis Ababa University. Your participation is voluntarily. The research
teams will include one principal investigator, three advisors; one from Tikur Anbesa specialized
Hospital department of cardiothoracic surgery and two School of Laboratory. Please take as

much time as you need to read or listen in the information sheet.

Purpose of the Research Project: -We are asking you to take part in this study because
we will try to Know the Magnitude of H. pylori in esophageal and apparently healthy

individuals.
Procedures and the expected participation

If you are willing to participate, you need to understand the purpose of the study and give your
consent. Not only this but also specimen collected from you will be used for the research
purpose, and the results of your sample will be exposed to some concerned professional staffs as
it is needed. The required clinical sample will be collected by Nurses of surgical referral clinic
department. Then, you are requested to give your consent to the sample collector. After consent,
blood sample will be collected from your arm and you will give stool. Moreover, there will be a

face-to-face interview for additional questions.
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Potential risks and Discomfort During collection of specimens from you, appropriate
precaution will be taken and all samples will be collected by trained health professionals. If

anything happened, appropriate medical care will be provided to you.
Confidentiality

We respect your privacy and confidentiality. Any information that identifies you will not be
shared with anyone else outside the study team. The information we will collect from you as part
of the study will be kept in a locked file cabinet, or be protected by a password on the computer
only accessible to personnel involved in the study. There is no sensitive issue that you will be
asked related with your social desirability but any information that is obtained in connection with

this study and that can be identified with you will remain confidential.

Potential benefits

You will not receive any payment for your participation in this research study as compensation.
However, based on the diagnosis result you will be treated in view of that. In addition, the result
of the study will be beneficial for the detection and managing of Esophageal cancer. Hence, you
are indirectly benefiting other patients and the society in this respect.

Participation and Withdrawal from the Study

The participation is voluntary and you have the right not to participate in this study. You may
withdraw at any time and place without consequences of any kind. You may also reject to give
any sample. You can ask any questions regarding to this study and you have a right to get a

laboratory diagnosis result free.
Contact information

If you have any questions about this study you can contact the following principal investigators

and advisors for further information.

Name; -Yismu Eshetu, Mobile: 0941314614 E-mail: yismueshetu2021@gmail.com
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Annex Il. Information sheet (Amaharic version)
0A%0 AN SLNCAA MG AL hAE PHhI°S ANG-F4 AL I/AsdN N710FCh

¢ 1916 Povavldf TG AL ASAT4 AINMHPA:AMNL (HY TG AovAT4
hao\ 77990 Né+ hiv  +Ta P7L7TI07  9°10  ATI°S £HNS  TAR
CAVIAD T 175 09" 14N Lmed::

ao)() £

149k Coh: Magnitude of Helicobacter Pylori infection among patients with esophageal cancer
and apparently healthy individuals at Tikur Anbesa Specialized Hospital visiting oncology

Clinic, Addis Ababa Ethiopia.

PACNL NV TG AL P9LCE2 T AATE oo Noope (VT A PLTETE AL
CtaolA s QLY TSTH 00T AAeeA+GE 0L9° AcoA+a hoh'r 1IN A2TELT
Polon  OLWPI9° AP OHY  POTHA P7LOme.  “TIE®9° AN INT
ALRLTIENTG R AgoA+§ POLNYTa0- NPT PO PA AL NAU-S @BI° NN
&G TP T LMNP LI

PTGk +AF4s AoolPF CTLMNPNPT 9727 107

MLV TG+ AooAte P990%9g0- nPY GooGP ATGE AT87L.0.A o017}
LMNPNL FA:ht@O0L@. Go0-G AL POITT aolBPF hHy POTIA @8 A%LTTHS
AN, AN ANFe. APTF ONIC POILPmav. oo a0 910
LMNPNLFA:LUT ATE LV ARYE ool PCOALT “1Hrt P2LIAM: avlBPT7
TATI° NP iaL NS POAR RTC PorANNT7 aolBPTFF ALI°CI°:: LARTII®
ALY AINNT NF P7L0.N ACOHPT ATTOP PTLENTA oo €TC TPI° AL
ATEMAN  LLLIONENTERTILI® DACOL AmPAL PMS U'sd A%LPCH AT87L
T4 TEEPT oo ol LS CNLPThiN::

MY TG+ ooibe PoLeah AT TICT 9°187 ST0?
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Gao-G NTLANNNNT P 9°39° ALt Phé. T9C ALITI°PHI°:: PGI° 97
Gao-G@.7 AaoNNON AL LAD. NAoo-f AN,apeANG ANdALD. PT7PE ACI S
NAYLDNE PVav9® N9t W8S CI°::

PUNY"S ovlB NLATC +mNE aodPt PTLTAD. AT8%T  10.?7

ONC-0P Cam-T 2175 @I° ovlBS nHOONLD. Gov-G AL Tim. PANL-F4 @.amuT
POAD. ATGE AT NF 0:: LVT “TVRC ALTH PoL AT etoht P16k
+00S OPT NF STFe-:hHL9° AL NA ACKL LAD-T “T175®719° aolB ¢1AP
PLAG P MA@ PhI°TO-C PavlB “TWLE OOT AF8.PaoT LLLIN

(LY TS+ odthq 270015 @ TPI°T 9127 STFa- ?

LV TGt P9MNFCH 8.4 avavl+df WiLoolPr aom? LY TG+ Noohd AP NT7HA
COLEeTT T TP9° 0LTC hTSE MU0 @t 77 AmPol 121 CACOHP
T PACNLIS PP CHCC WINC ATIOPS  AYThITA he s TR
LELPA:

MY Tt +a34é PoolPi®P oo tT 93187 STo- ?

MY TG+ oodtq go-pe lov-a NACNE 4LPL51F Ctaohld NaolP'r 02775 -9°
A% S NF Po1ELT ovp oofiF MO heolP'r9° AL AlNPT W PGk
N71200L  °n2 81T POLPCNL T 9°19° Wl PUPNTIA  WININT  KALSTCI°
ShHVY° R4 TSET  Nthavdt “175@779°  ALTE TP CoomPPS 102
oIt a0t ANNLTPANLAE I°Covd- @-METIC N4 TITTH @AM YIC T
ACO®  N7LAM7  ool¥ 0947 04t AeohAhA AG AcodmC Mol OAPY
ATLPCNALT TeE T+ oo LOm7 W3 NFAP ARNCTH ATmLPAT:

TPE WA 0L TIC NLITavy 92 71L&l £1AN?

LVTE TG Otovdnt @@9° hlv TS IC NFHooL avph- NAT1L I Tav- LF1HE
ALIPT @LI° TOE WAL T NTLovAnta h&éN Smebav-::

POLA: +251-941314614 AZBA\: yismueshetu2021@gmail.com
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Annex I11. Informed consent

Card NO...oviiia

| had been informed that the objective of this study is to Compare cytochemistry and flow
cytometry for the diagnosis of acute leukemia. The results of this study have an importance to

treat me and o

their patients, and to be used as an input for the future development of strategies H. pylori in
Esophageal Cancer and Non-Esophageal cancer. | had been also informed about the
confidentiality of this study. The principal investigator requested me to participate in the study
that would require my willingness to provide the required data that include blood and stool
sample, and filling questionnaire. Therefore, with full understanding of the importance of the
study, I agreed voluntarily to provide the requested samples and my benefit will be only from the
free laboratory investigation results.

I hereby give my consent for providing the

requested information and specimens as the doctors find best for me.

Signature: Date
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Annex IV. Informed consent (Amharic version)
POLOATC BTC - e

CTAFL@. NI° -

As 07 hAL Ptmeha- +AF4 “Magnitude of Helicobacter Pylori infection among
patients with esophageal cancer and apparently healthy controls at Tikur Anbesa Specialized
Hospital visiting oncology Clinic Addis Ababa Ethiopia.” TG AS N¢ 104 +LCIATA:
ATSEI®  LI°G PN Goo-G  ATLTLLNLANT  TINANTAN:CTGETI°  hATIDT9°
Tl FAU-:

NFkA oomPe AL PINAYT@® oolBPTF oo N7LATC 1m0k ALV
TIICEN 0TSk AL PAPANTRS N9 oolB PAooOm WISV

07775 ®-9° M W TGk 607 71700 oo b O hm0e AP HINAAT N ::

NALY ANV TG T ovlBS PO9°9°r 207 CAMU-T NamPAL U's3 @7 (aol& TS
NFAI° SLLATE 10 N TaL1469° TEE AaomPP T4.PLNT ATTOP L4007 PUA
TNEGLE WTIFAU- 2PHY TS T FAF4 Mooy POI1TI- TPI° PUNT9° 9°Covd-
oM 014 17T AR RS FAU-:

NamPAL s hAL Nootoovd P CTmen-T7 U-N 070105 04D ovida
ATNLPAUT:: DARLY QLY TGT AGoATE L PLE avlP'7 N4C71% Wl TMNAY-:

&G R L N—
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Annex V. Consent form for parents

I have read the information above, or it has been read to me. I have been given the opportunity to
ask questions and my questions have been answered to my satisfaction. I voluntarily consent that

my child participates in this study provided he/she gives assent.
To give his/her stool
To give his/her Blood

To collect her/his blood and be a participant in this study and understand that I have the
right to withdraw my child from the study at any time.

Name of participant, date and signature or thumb impression of participant

/ / (dd/mm/yy)

Name of researcher, date and signature of researcher

/) (dd/mm/yy)
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Annex V1. Questionaries’

1.

10.

11.

12.

13.

14.

Card number Age: Gender; Male , Female
Body weight Kg?
. Address: Rural Urban Hospital Ward
Level of Educational? Uneducated Elementary high school
Diploma Degree above
Type of malignancy EAC ESCC stage of malignancy
Have you taken any antibiotic? YES NO , If yes, type of antibiotic
and for how many Day Week, Month you use?
Do you have a previous history of esophageal cancer? Yes  NO  If “yes” have you

been treated?

Do you have Previous Exposure or infection of H. pylori? yes NO IF Yes before
how many days or week and are you treated ?
Do you Drink alcohol? YES NO If yes, how much you consume? low
high , What type ? Frequency? Daily weekly Monthly
Holiday
If the answer for question NO 8 is YES when you start drinking alcohol? Current
before a year any other time
Do you use any tobacco? YES NO , If yes what type? Cigarate any
other How much a day in NO One pack More
Do you take Hot Beverages commonly? YES NO if yes how much per Day
OR Week Do you eat hot food? YES NO if yes what type?
degree of hotness, Much warmer Medium low
Do you have any esophageal related disease? YES NO , If yes, what type?
Gastric cancer , Gastritis colon cancer other
Do you eat fruits and vegetables? YES NO If yes, Low , medium :
high
Do you have family history of esophageal cancer? YES NO
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15.

16.

17.

18.

19.

20.

What type of Job you work? your work place

What is your economy level or income? Lower _ middle __ higher

Do you practice a physical exercise? YES __ NO __

Do you have swallowing problem? YES __ NO____, If yes, what type of food, Solid
Semisolid___ ,Liquid____ Saliva

DO you have a history of radiotherapy? YES NO

Do you eat read meat? YES NO _ ,ifyes, isitfrequent? YES ___ NO
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Annex VII. Questionaries (Amharic Version)

A%.0 AN RLOCHT TRC AMNA ATAALHE PAT A

ATOHCh ovovldf RU-S PULPT A oomeP

1. hC& &TC hL:Y, 22 ek

2. Pao’CPe NJ P9l hao-' POTIA

3. P hoo (' AGA

4. CTI°UCT LLEP TG LIANK? CNFTIL [ PaoPan(CP 0.5 ]
U0 S 248 IR ' s B 8726 [ ] &ntet [

5. PFavav- 1} PNINC WY T 10K

6. hiLv N4 av& VLT ONLD- INC? AP [ | h@LA [ |

AP D1 ao AP P97 ALY T o UL T D05 NT°7 £hd
2?2

7. LY 04T CHEE NINC NPT ? AP [ ARLA® [ ]
nNéANL+ Fpoom- NC? 9°% ALY PHCCE WINC 10-?

8. hilv Né& 7+ NBANNTC T Rod Ankee R INC? hH ] hL.LNT°
N2 byt 7 04t ao & U0 OO NG g7
£ne 11

9. AdhA &MAA? h® [ | AgLA® [ |
nmm 9°7 ALY
10. A6 AS  ANT ALTHIC AR emeaIn? h® [ ] ARLAY® [ ]
11. e 1IC @LI° PP £A oo T PHOTL-N @LI° LMPTIN? AP ]
ALLA® [
12+ MO0 AHOTHL@- Lov 10N ? AP [ ] hRRAY® [
AL N PIUNT ALY ST
13. AT DCC NIOAC IC L0 PAT @ NPT AdNP1? [ 7
aeeagr L]
NAN2t 9°7 ALY N
14. ANt avao Ml PHOTEN? WP [ hGLAI® [ |
A® hfe (19°7 PUA LN
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15. - FANL aohpdA P1HCC DIOAC LANT W@ hA?20P [ ] hRLA® [ ]

16. 9°7 ALY 0é- 1@ LU0
17. 10, oom?P  HP+E [ | oohhAS [ | he s [

18. Phd NPT FP0PO. LCION ? AP [ ] hALLAI® [ |
19.604C VRIS Fhoo® L AP [ 1 hLLAI® ]

20. ¢& 0) PHOTLN? AP L] hRLA® [ ]

Annex VIII: Questionaries for Apparently healthy individuals

1. Card number Age: Sex Body weight Kg?
2. Address: Hospital Serial number: Ward
3. Level of Educational? Uneducated Elementary high school
Diploma Degree Masters Phd
4. Have you taken any antibiotic? YES NO , IT yes, type of antibiotic
and for how many Day Week, Month you use?

5. Do you have a previous history of esophageal cancer? Yes  NO _ If “yes” have you

been treated?

6. Do you have Previous Exposure or infection of H. pylori? yes NO IF Yes, before
how many days  orweek and are you treated  ?

7. Do you use alcohol? YES NO If yes, what type ?

8. Doyouuseanytobacco? YES  NO__ | Ifyeswhat type? Cigarate  any
other

9. Do you take Hot drink commonly? YES NO

10. Do you eat hot food? YES NO if yes what type?

11. Do you have any esophageal related disease? YES NO , If yes, what type?
Gastric cancer _, Gastritis colon cancer other

12. Do you eat fruits and vegetables? YES NO if yes for how many times per
month___ or week , If NO, what food you commonly eat?

13. Do you have family history of esophageal cancer? YES NO

14. What type of Job you work?

15. What is your economy level or income? Lower middle higher
16. Do you practice a physical exercise YES [ ] NO? [
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17. Do you practice a physical exercise? YES NO

18. Do you have swallowing problem? YES __ NO , If yes, what type of food, Solid :
Semisolid , Liquid any other

19. DO you have a history of radiotherapy? YES NO

20. Do you eat read meat? YES NO _ ,ifyesisitfrequent? YES __ NO
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Annex X. Data collection Format

Study participant

cases control
No | Cancer | Age | Sex Result No | Age | Sex Result
type H.p stool | H.p serum H.p stool | H.p serum
antigen antibody antigen | antibody
01 01
02 02
03 03
etc. etc.
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Annex XI. Laboratory procedure
. H. pylori stool antigen test

1. Unpackage the aluminum bag of the test device by tearing

2. Check sample collection part

3. Shake the sampling bottle thoroughly

4. Be sure that the sampling bottle is at the vertical direction in the manner that the top part

is correctly positioned then break of the plastic cover carefully

o

Put 3-4 drops from sample solution in to dropping hole as shown in the picture.
6. Read out the test result after 5-10 minutes, do not take the result in to consideration after
15 minutes.

Interpretation of the test

The visible line in the T space confirms positive result, unless this visible line is seen in the T

space the test is negative. However, there is a color line every time in the control space.

1. Serum H. pylori antibody test

1.Serum sample is first equilibrated to room temperature before testing
2. Remove the device from the pack and label the device before performing the assay
3. Add 1 drop of fresh serum to sample well marked as S allow about 30 second for specimen to

be absorbed totally
4. Discard 3 drop of wash buffer and add 3 drop of wash buffer in to sample well.
5. Strong positive result observed 2-3 minute and weak positive may take up to 7 minutes.

Interpretation of the test

The visible line in the T space confirms positive result, unless this visible line is seen in the T

space the test is negative. However, there is a color line every time in the control space
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