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Abstract
Background: Esophageal cancer ranked 7th globally in terms of incidences and also 6th in

causing death. Inflammation is a major factor in the emergence and spread of malignancies.
Though little investigated in our set up, parameters like the Neutrophil count and Neutrophil to
Lymphocyte ratio (NLR) and Platelet to Lymphocyte ratio (PLR), and Mean Platelet Volume

(MPV) were reported as predictive inflammatory markers of esophageal cancer.

Objective: The aim of this study is to investigate the predictive value of Platelet lymphocyte
ratio (PLR), Neutrophil lymphocyte ratio (NLR) and Mean platelet volume (MPV) in esophageal
cancer patients at Tikur Anbessa specialized hospital Addis Ababa Ethiopia starting May 2021 to
August 2022

Methods: A comparative cross sectional study was collected amongst 112 esophageal cancer
patients and 112 controls. Complete blood count (CBC) with differential count of each patient
was determined before surgery using Beckman coulter DxH800 automated hematology analyzer.
Sample collection and analysis were performed between May 2021 to August 2022 and at the
same time the collected data from questionnaires and laboratory analysis were entered to SPSS
version 25 for analysis. In order to calculate the Neutrophil-to-lymphocyte ratio (NLR), the total
neutrophil count was divided by the total lymphocyte count and for Platelet-to-Lymphocyte
ratio(PLR), the platelet count was divided by the absolute lymphocyte count. The ROC curve

was used to estimate diagnostic performance of NLR, PLR, and MVP.

Results:  Esophageal cancer patients had higher WBC (7.8 vs 7.4, p=0.0001), Absolute
Neutrophil (5.62 vs 4.67, p=0.007), lesser MPV (8.53 vs 9.41, p=0.0001), lesser absolute
lymphocyte (1.56 vs 2.05, p=0.008), NLR (4.12 vs 2.79, p=0.001), and PLR (19.56 vs 13.62;
p=0.004) compared to healthy participants. High diagnosis effectiveness was demonstrated by
ROC curve analysis for NLR, PLR and particularly MPV in esophageal cancer patients with
threshold values of NLR >2.474 (Area under the curve=0.603, 95% CI, 0.529-0.677), with
sensitivity of 63.4%, and Specificity of 50% , P=value 0.001), PLR >11.6376 (Area under the
curve=0.545, 95% CI, 0.469-0.622), Sensitivity 56.3%, and Specificity 55.4%, P= 0.004)
MPV<9.05(Area under the curve=0.783,95% CI, 0.716-0.849), with Sensitivity of 83% and
Specificity of 72.3%, P< 0.001.



Conclusion Mean platelet volume gave the highest sensitivity and specificity; together with
NRL and PLR may be helpful signs for early finding and recognition of esophageal squamous

cell carcinoma and adenocarcinoma.

Key words: Neutrophil-to-lymphocyte-ratio, platelet-to-lymphocyte ratio, mean platelet volume,

esophageal cancer, predictive value

vi



1. Introduction
1.1.Background

Cancer is a broad category of disorders that arises when irregular cells proliferate nonstop in
virtually any organ or tissue of the body [1]. After atypical changes in the cell's genetic material,
which are initiated by connections between environmental and genetic influences, cancer
develops from a single cell. Including irregular cell development that has possibilities for
invasion and distributed to several bodily regions, carcinogens can be physical, chemical, or
biological in nature. Based on how they spread, they are divided into benign and malignant
categories. Among the non-communicable diseases (NCDs), one of the most widespread in the
globe and a primary reason for death globally is cancer. According to a study, cancer claims
more than 7.9 million people globally [2].

Esophageal malignancy is one of the biggest causes of cancer related death worldwide.
[2,3]. Esophageal cancer ranked sixth in related to fatalities and seventh considering
frequency. In 2018, esophageal cancer is thought to be the cause of 1 in every 20 cancer deaths
[1] and the fifth most typical cancer-related cause of deaths in men [4]. Esophageal cancer is
easily spread and has the potential to metastasize. Disorders with a propensity for early spread
and an absence of symptoms result in the diagnosis of patients at a later stage, which limits

available treatments and lowers cure rates [5].

Even with the usual therapy, non-metastatic cancer of the esophagus show an elevated rate of
local recurrence [6]. Main reason why esophageal cancer is frequently discovered in its advanced

stages is the absence of early clinical symptoms [7].

Esophageal cancer develops through the other layers of the esophagus wall after starting in the
inner layer. Based on the cell types that begin it, esophageal cancer can be separated into two
categories: adenocarcinoma (AC) and squamous cell carcinoma (ESCC). Adenocarcinoma,
which begins in gland cells, is different from squamous cell carcinoma, which starts in the

mucosa in the inner layer of the esophagus, which is typically covered in squamous cells [8].



The difficulty and absence of early symptoms of most esophageal cancer makes the diseases
difficult to cure. Once it is grown and disseminated and get advanced its diagnosis and severity
increased and survival rate will be decreased. Difficulty to swallow, heaviness loss which is
unexplained, chest pain, heartburn and indigestion, and cough are some of the symptoms of

esophageal cancer [7, 8].

In United States, screening tests have revealed to reduce risk factors for death from esophageal
cancer in those who pose a typical risk. But those who are at a high risk of developing
esophageal cancer, like those who have esophagus with Barrett's, are frequently monitored to

look for early cancers and precancers [9].

Due to dysphagia unintended weight loss is common in patients with esophageal cancer and they
may acquire chronic blood loss and that will lead them to iron deficiency anemia from low level
of circulating red blood cells. Threat for esophageal cancer includes obesity, cigarettes, alcohol,
gastreophageal reflux disease (GERD) [10].

Behavioral, biological, genetic and environmental risks factors are some of factors for the
exposure of esophageal cancer. Unhealthy diet and physical inactivity has also a contribution to
the disease occurrence in addition to age and sex that have their own role in this regard [11].

Esophageal cancer can be diagnosed through a physical examination, imaging tests, endoscopy,
biopsy and blood tests. No professional group currently advises screening the general public for
esophageal cancer, or the procedure of screening patients for cancer or pre-cancer while they do
not yet have any symptoms of the illness. This is due to the fact that early examination has been
demonstrated to reduce threat of cancer of the throat and death in those who have a medium risk.
But those who are at a high risk of developing cancer of esophagus like those who have
esophagus with Barrett's, are frequently monitored to search for early-stage cancer and

precancers [9].

Selected hematological parameters and their derivatives are getting attention as additional simple
and easily accessible diagnostic tool. Mean platelet volume (MPV), which is the most popular

gauge of size of platelets varies in cancer patients [12, 13].



Although they are a crucial component of hemostasis, additionally, platelets have been connected
to the growth of cancer. By releasing metallo proteases, they can aid cancer cell extravasations
and encourage development and angiogenesis of the metastatic tumor. Growth factors that
promote tumor growth and metastasis, such includes platelet-derived growth factors and
angiogenic factors, and vascular endothelial growth factor (VEGF), are released as a result of
this activity. Additionally, platelets can defend tumor cells still present after cytolysis by killer T
cells. Cancer cells promote an increase in platelet count and activation by secreting platelet
agonists and thrombopoietic cytokines [12-14].

By starting and enhancing inflammatory reactions, neutrophils play a crucial part in the first line
of defense against infections. Neutrophils can relate with cancer cells in a manner similar to
platelets, and they also produce cytokines and effector molecules like VEGF that promote tumor

angiogenesis, growth, and metastasis[14].

In order to assess treatment and prognosis for various types of malignancies, the neutrophil to

lymphocyte ratio (NLR) is also used as a marker of inflammation associated with cancer [15].



1.2 Statement of the Problem

A non-communicable disease is cancer (NCDs) that currently accounts for large proportion of
global mortality, is anticipated to be the primary cause of mortality and present the greatest
challenges to raising life expectancy in the twenty-first century [1]. The sixth-highest frequent
cause of malignancy-related death and the eighth greatest prevalent cancer in the globe, is cancer

of esophagus [6].

Cancer of esophagus (EC) was among the most typical and lethal types of malignancy around the
globe in 2015, with 477,900 new cases and 375,000 fatalities. Adenocarcinoma (AC) and
Squamous cell carcinoma (SCC) are the two most common pathologic subtypes. SCC the
malignant lesion type of esophageal cancer is caused by abnormal proliferating esophageal
squamous epithelium or glandular epithelium. Additionally, EC is the primary contributor to
cancer-related deaths globally [16]. While AC is more prevalent in Western countries, SCC is the

most common histological subtype in Asia [17].

It had a sixth-place death rate and a seventh-place incidence rate in particular in many of
Southern and Eastern African nations in 2018. Surgery is considered to be an efficient EC
therapy, but since the procedure on the body is more painful, patients must have a higher
immune level to tolerate the trauma of surgery, and the prognosis is still very bad overall. The
bad outlook and increasing prevalence of EC focus the necessity for better finding and
forecasting techniques. In addition, genetic biomarker detection is costly and difficult,
particularly for patients in developing nations like Ethiopia. As a result, it is urgent to improve
reachable, affordable, and trustworthy markers for predicting esophageal cancer patients' that

could enhance the customized care, treatment of EC patients [16].

The difficulty and absence of early symptoms of most esophageal cancer makes the diseases
difficult to cure from the beginning. Once it grown and disseminated and get advanced it is

diagnosed and severity increased and survival rate will be decreased [18].

The prognosis for esophageal cancer remains dismal despite improvements in diagnosis and
therapy because patients frequently receive advanced stage diagnosis. It would be extremely
clinically significant if there was a technique that could accurately forecast esophagus cancer

prognosis [19].
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Africa has high rates of EC incidence and mortality, as well as modifiable and preventable risk
factors. Tobacco and alcohol consumption put men as a result of their greater prevalence, at

increased risk [20].

Among top five countries of Africa who are scoring high death number due to esophageal cancer
is Ethiopia next to South Africa, it scores 4090 deaths in 2015 [21]. Ethiopia a country found in
the eastern part of Africa with a population of (123,105,762 million) which is among
populations at risk of developing esophageal cancer. Each year an estimated 1622 men and
women are diagnosed with esophageal cancer; 1506 die from esophageal cancer related disease
[22].

In Ethiopia, cancer accounts for about 5.8% of nationwide mortality overall. Where population-
based data are available for Addis Ababa, it is supposed that about 60,960 additional cancer
cases are discovered in the nation each year, and over 44,000 people pass away from the disease.
Under 75-year-olds have an 11.3 percent chance of developing cancer, and a 94% chance of
passing away from it [11]. Late diagnosis is one of the major challenges which necessitate
searching for affordable and easily accessible diagnostic tools. With availability of such tools
patients at least can be referred to a tertiary care center before it is too late to treat them. Despite
the suggestion of markers like NLR, PLR, and MPV as predictors and prognostic markers [6,12-
14,17], no published study is available among esophageal cancer patients in Ethiopia
investigating the potential of these parameters. This is an opening this finding is trying to

discourse.



1.3 Significance of the Study

Health professionals, planners, policy makers, non-governmental organizations, and others involved in
determining the predicting value as well as those working in the field of esophageal cancer will all benefit
from the study's findings. The study's ability to correlate certain CBC parameters, like platelet to
lymphocyte ratio (PLR), mean platelet volume (MPV), and neutrophil lymphocyte ratio (NLR)
to EC and their predicting efficacy will alert health personnel before the patient become critically
ill. Patients can get better management before it is too late with no additional cost from these

calculated parameters of CBC results.

The findings will contribute as an input for esophageal cancer treatment guidelines and may also

serve as an indication for upcoming studies.



2. Literature review

Detopoulou et al. (2023) showed a systematic assessment of 4258 patients with MPV-related
esophageal squamous cell carcinoma. In two studies, MPV was found to be greater in cancer
patients related to healthy participants, and a single study, MPV was found to be lower in cancer
patients (pre-operatively). The prognostic role of MPV in cancer of esophagus yielded
conflicting results because reduced mean platelet volume was associated with both improved
survival, advanced cancer stages, and a poor prognosis. Compared to other cancer types, the data
for esophageal cancer were less conclusive [23].

In their systematic review on solid tumors, a study done in Toronto, Templeton et al. (2014)
studied the prognostic role of Neutrophil-to-Lymphocyte Ratio and discovered that the median
cutoff for NLR was 4. Overall, NLR above the cutoff was linked to a 1.81 (95% CI = 1.67 to
1.97; P .001) hazard ratio for overall survival, which was present in all disease subgroups, sites,
and stages. Cancer free survival (CSS), progression-free survival (PFS), and disease free survival
(DFS) hazard ratios for NLR greater than the cutoff were calculated [24].

Esophageal cancer diagnosis is one of the biggest challenges in resource-constrained settings,
and as a result, late presentation of patients is a clinical management bottleneck for those
patients. The diagnostic value of readily available hematological parameters and their calculated
derivatives is therefore being examined by a number of researchers. For instance, Zhou et al.
(2021) a study done in china investigated the prognostic significance of usual blood
examinations early esophageal cancer patients. In their matched case-control study, 329 healthy
volunteers served as a comparison group, and 314 developing cancer of esophagus patients were
enrolled since 2015 to 2019 to undergo Endoscopic submucosal dissection (ESD). About 219
sets were eventually signed up to relate the blood parameter levels after being matched by age
(+/- 2 years old) and gender. The conclusions revealed that patients with early cancer of
esophagus had considerably higher MPV (p=0.022), Prothrombin time (p=0.003), PT-INR
(p=0.003), Platelet distribution width (p=0.001), and monocyte to lymphocyte ratio (MLR)
(p0.001) than the control group [25].

In order to determine if the platelet-to-lymphocyte ratio (PLR) has a clinical effect in esophageal

cancer patients receiving curative care, a study by Aoyama et al. from Japan was conducted in



2022. The main finding was that in patients of cancer of esophagus who underwent remedial
action, the preoperative PLR did seem to have an influence on long-term oncological results.
Among 168 patients, 78 (46.4%) fell into the PLR-low category, and 90 (53.6%) fell into the
PLR-high category. [26].

An analysis of laboratory tests performed on people with progressive esophageal squamous cell
carcinoma and control groups was done retrospectively by Sun et al. (2018) in China. Compared
to preoperative levels, mean platelet volume (MPV) and mean platelet volume/platelet count
ratio (MPR) were significantly lower in comparison to preoperative levels, mean platelet volume
(MPV) and mean platelet volume/platelet count ratio (MPR) were meaningfully reduced in
patients with locally advanced ESCC results opposed to healthy group (8.14+1.09 fL wvs.
10.23+0.78 fL and 0.03875%0.02645 vs. 0.04463+0.00972, respectively. Regarding age and
gender influence on long-term oncological results no statistically significant differences were

noted across the groups [27].

As indicators of systemic inflammation, pretreatment levels of derivative values of
hematological parameters like neutrophil-to-lymphocyte (NLR) and platelet-to-lymphocyte
(PLR) ratios are suggested. For instance, Wang et al. (2022) in their retrospective study in China
studied 283 patients with gastric cancer to examine the relationships among NLR, PLR, and
clinicopathological features. According to the designed cutoff points, pretreatment levels of
derivative values of hematological parameters like neutrophil-to-lymphocyte (NLR) and platelet-

to-lymphocyte (PLR) ratios are suggested as results indicators of widespread inflammation.

The ROC curve's results carefully considered cutoff points defined as increased NLR as 2.38
and increased PLR as 188.1. A total of 196 patients (69.3%) qualified as reduced PLR patients,
183 (64.7%) as increased PLR patients, 100 (35.3%) as low NLR patients, and 87 (30.7%) as
high NLR patients. NLR demonstrated a strong correlation with patient tumor regression grade
(TRG) among all factors (p = 0.015). PLR was connected to TRG and tumor size (p = 0.05 and p
= 0.001, respectively). The greater, Neutrophil lymphocyte ratio and platelet lymphocyte ratio
demonstrated that the worse the pathological reaction. Whether in a univariate (OR = 3.457; p =
0.044) or multivariate (OR = 6.876; p = 0.028) analysis, TRG grade was found to be much
poorer in patients who had high NLR and PLR scores. In multivariate investigation, the grade of

cancer difference was an independent predictor of TRG (OR = 2.874; p = 0.037). In the subgroup



analyses, NLR was related with both results overall survival (OS) and disease-free survival
(DFS)) in female patients (p = 0.04), while PLR was related by both OS (p = 0.026) [28].

NLR with cut-offs of >3 and >5 predicted progressive disease and worse progression-free
survival in a multicenter study of individuals with urothelial carcinoma who received

immunotherapy. When the NLR cut-off was >5, overall survival was predicted (p = 0.03) [29].

Masternak et al 2019, from Poland studied MPV levels significantly affect the interval of
progression-free survival (PFS) and overall survival (OS) in various different types of solid
tumors, and they also have an impact on the prognosis in some lymphoproliferative disorders.
This study evaluated the prognostic significance of MPV in people with cancer. Patients with
stomach cancer have been found to have elevated MPV levels. The study found that preoperative
patients had significantly higher MPV levels than did healthy individuals (patients 8.31 vs.
controls 7.85 fL; p: 0.007) [30].

A conclusion given by Shen M et al 2014 in their meta- analysis discussed that high level of
within a tumor neutrophils are significantly related with in human cancers with negative survival

and recurrence [31].

In sum, although there is scarcity of literatures that discuss specifically about predictive value of
the markers discussed above in esophageal cancer, the available literatures on esophageal cancer
as reviewed above and the body of evidence in other forms of cancer included in this review
showed the diagnostic and prognostic significance of simple hematological parameters and their
derived ratios as potential markers. This finding is trying to offer the first proof on the predictive

potential of NLR, PLR and MPV in esophageal cancer patients.



3. Objectives

3.1 General objective

To investigate the predictive value of Platelet lymphocyte ratio (PLR), Neutrophil lymphocyte
ratio (NLR) and Mean platelet volume (MPV) in esophageal cancer patients at Tikur Anbessa
specialized hospital Addis Ababa Ethiopia starting May 2021 to August 2022.

3.2 Specific objectives

» To examine the predictive potential of ratios of PLR to NLR in esophageal cancer

patients.
» To investigate the predictive potential of MPV in esophageal cancer patients.

» To compare the values of MPV, NLR and PLR between esophageal patients and controls.
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4. Materials and Methods

4.1 Study area

The study was carried out at Tikur Anbessa Specialized Hospital (TASH), the biggest general
public hospital and teaching hospital in Ethiopia. The Ministry of Health (MoH) gave TASH,
also known as Black Lion Hospital and the largest referral hospital in the nation, to Addis Ababa
University (AAU) in 1998 so that it could serve as the faculty's primary teaching hospital. The
hospital offers tertiary level referral care and is available round-the-clock for emergency services
by its most senior specialists with its capacity of about 700 beds The hospital, which is run by
Addis Ababa University, 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.
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4.2 Study design and Period

A comparative cross sectional study were done starting May 2021 to August 2022.

4.3 Population

4.3.1 Source population
All esophageal cancer patients who are attending at Tikur Anbessa Specialized Hospital (TASH)

4.3.2 Study population
Esophageal cancer patients who fulfill the eligibility criteria and who are at Tikur Anbessa

specialized hospital, Addis Ababa, Ethiopia between May 2021 to August 2022 were

prospectively recruited.

4.4 Inclusion and Exclusion criteria

4.4.1 Inclusion criteria
Patients meeting all of the following requirements were eligible for enrollment

> Patients whose pathological stages were determined according to the
international tumor nodes and metastases (TNM) classification system for
esophageal cancer.

> Patients who did not undergo surgery and histologically confirmed of
esophageal cancer.

> Patents untreated earlier diagnosis.

4.4.2 Exclusion criteria
A person with medical treatment, hematological disorders, autoimmune illnesses, systemic

inflammatory diseases and other cancers.

4.5 Study Variables

4.5.1 Dependent variables
Neutrophil to lymphocyte ratio, platelet lymphocyte ratio, mean platelet volume as predicting

value towards esophageal cancer.

12



4.5.2 Independent variables
Socio demographic profiles such as; age, sex, region, stage of cancer.

4.6 Measurement and Data collection

4.6.1 Sample size determination
n = (za/2)* *p (1-p)
d2
n=(1.96)°x0.91x0.09= 126
0.5°
126 case + 126 controls = 252

By considering 10% contingency the final sample size will be 277

P is taken from a study conducted at Tikure Anbessa specialized hospital in which the prevalence
of esophageal cancer in male patients was 9.1% whereas the prevalence in female patients was
5.6% [32].

Where Z is the value from the standard normal distribution reflecting the confidence level that

will be used (e.g., Z =1.96 for 95%), o is the standard deviation of the outcome variable
P is the estimated proportion of the population

D is the margin of error

4.6.2 Sampling method
Medical history of 112 patients’ consecutive participants who did not underwent partial or

complete esophactomy at Tikur Anbesa Specialized Hospital, and 112 apparently healthy

volunteers.

4.6.3 Data collection procedure

Important variables like sociodemographic characteristics of the patients' clinical characteristics
(such as age, sex, marital status, level of education, religion, place of residence, and occupation)

were gathered using a structured data extraction tool (such as date of diagnosis, when it

13



expanded, stage and histological type of cancer, type of treatment provided, current status and

last date of follow up).

For CBC analysis blood is drawn from a vein, usually from the inside of the elbow or the back of
the hand, after being sure the participants seated comfortably, the skin where cleaned with 70%
alcohol before sample collection and by syringe method 2 to 3ml of venous blood were drawn

and dispense to EDTA tubes and mix it well and label it as well.

4.6.4 Principles of Laboratory analysis

CBC Analysis

The Coulter method, which accurately counts and measures the sizes of cells by detecting and
measuring changes in electrical resistance when a particle, such as a cell, in a conductive liquid
passes through a small aperture, was used to perform the CBC analysis. Each cell serves as an
insulator when it is suspended in a conductive liquid (diluents).

Every cell will temporarily increase the resistance of the electrical path between the submerged
electrodes on either side of the aperture as it passes through a detectable electronic pulse results
from this. For research, a controlled volume of vacuum should be used to push the diluted
suspension of cells through the aperture. The number of particles is inversely proportional to the
number of pulses. The electrical pulse's peak rises in direct proportion to volume.

These three measurements are made simultaneously on each individual white cell to classify it
using differential analysis as the sample that has been prepared for differential analysis flows
through the flow cell:

Volume is measured by low-frequency current.

The surface, shape, and reflectivity of the individual WBC cells are identified by the laser light
that reflects off them.

High-frequency current detects changes in physical phenomena or conductivity to determine

cellular internal content.

White Blood Cell Count is the direct measurement of leukocytes, multiplied by the calibration

constant, and expressed as n x 10° cells/L with a normal value of 35 fL.
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Count of Platelets: this is the number of thrombocytes calculated by multiplying the Platelet
Histogram by a calibration factor. The expression for this quantity is: n x 10° cells/L, normal
range, 2 to 20 fL.

The average volume of a platelet is known as the mean platelet volume (MPV), which is derived
from the platelet histogram. It is expressed in femtoliters and represents the mean volume of the
platelet population under the fitted platelet curve multiplied by a calibration constant. Mean

platelet population volume under the x constant-fitted curve.

The WBC count and the differential share parameters are used to compute the numbers of
leukocytes in each class that make up neutrophils count of NE%/100xWBC. Leukocyte numbers
in each class are calculated using the WBC count as well as the differential share parameters, and
the lymphocyte range is the sum of those numbers. Number Ly%/100xXWBC in the absolute
sense [33].

A subpopulation of young, metabolically and enzymatically more active platelets taking part in
homeostasis is indicated by increased MPV. Two illustrative measures of systemic inflammation
are NLR and PLR [34].

While lymphocytosis or neutropenia causes low NLR, neutrophilia or lymphopenia causes high
NLR. High NLR suggests that inflammatory factors predominate in the pathogenesis of
conditions and may identify patient subgroups that will benefit from anti-inflammatory
medication [35].

As a result of systemic inflammation, the neutrophil-lymphocyte ratio (NLR), which is easily
calculated by dividing the absolute neutrophil count by the absolute lymphocyte count from a

complete blood count with differential, rises.

An average NLR is about 1-3. A NLR of 6 to 9 denotes light stress (e.g. a patient with
uncomplicated appendicitis). Patients in critical condition frequently have an NLR of 9 or higher

(occasionally reaching values close to 100).

A novel inflammatory marker called the platelet-lymphocyte ratio (PLR) may be used to predict
inflammation and mortality in many diseases. The PLR is easily calculable and widely

accessible, but it can be impacted by a number of inflammatory diseases. The 95%
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reference range of NLR innormal male and female are 0.43~2.75 and 0.37~2.87, PLR are
36.63~149.13 and 43.36~172.68, respectively [35].

By dividing the platelet count by the lymphocytes, PLR is calculated. Thrombosis, atherogenesis,

and inflammation are all significantly impacted by platelets.

4.7 Data Quality Assurance

Pre analytically the data quality were kept through pre-test for the questionnaires. After the
questionnaires were filled it was checked all information was included or completely answered.
The right tube (EDTA) was used for collection of sample) and analysis was done within two

hours of specimen collection at the TASH main laboratory.

To keep the quality of analytical part three levels known commercial controls from Beckman
Coulter with low, normal and high results were run. The results were within acceptable ranges

of the Beckman Coulter for low and high controls.

Post analytically results were interpreted against the company provided values and quality of the

data were checked through cleaning and double entry.

4.8 Data analysis and interpretation

The information collected were cleaned, implied and registered to computer consuming version
25 SPSS for software analysis. To compare patients and controls independent t test were used,
ROC curve analysis was used to measure the predictive assessment of the intended parameters
and to calculate sensitivity, specificity, positive and negative predictive values. KS test
(kolmogrov-simirnov) were used to determine normality of variables. The result was expressed
in percentage and frequency and presented in tables and graphs [36]. Less than 0.05 P values

were considered as statistically significant.

16



4.9 Ethical considerations

To carry out the study ethical clearance was obtained from Addis Ababa University (AAU)
College of Health Sciences; Department of Medical Laboratory Sciences research ethics review
committee on 02/02/2021 DRERC/606/21/MLS. Letter of approval to collect the study was
found from Tikur Anbessa specialized hospital Administration office. Participants were enrolled
after obtaining informed consent granting them their right to drop from the study any time. CBC
results were immediately delivered to their attending physicians. Personal identifying was not

used, only code numbers were utilized.

4.10 Dissemination of Results

The thesis will be submitted to the Department of Medical Laboratory Sciences, defended in
public and copies will be kept at the library for future reference. The result will also be
disseminated to the appropriate bodies. The findings will be published in local or international

peer reviewed journals.

4.11 Operational Definitions

Predicting value: the probability that a positive test result means a disease exists or that a

negative test result rules out diseases.

Negative Predictive Value: the probability that a person does not have a disease or condition,
given a negative test result, is known as the NPV. It is the quantity of true negatives divided by

the total of true negatives and false negatives in a population.

Positive Predictive Value: The percentage of cases with positive test results that are already
patients is known as the positive predictive value. It is the proportion of patients with accurate
diagnoses to everyone else with a positive test result, including healthy individuals who were

misdiagnosed as patients [37].

The neutrophil-to-lymphocyte ratio (NLR): calculated as a simple ratio between the
neutrophil and lymphocyte counts measured in peripheral blood, is a biomarker which
conjugates two faces of the immune system: the innate immune response, mainly due to

neutrophils, and adaptive immunity, supported by lymphocytes [38].
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Platelet lymphocyte ratio (PLR): is a ratio between the absolute platelet count and the absolute
lymphocyte count [39].

Mean platelet volume (MPV): is a blood test measures the average size of platelets in a blood,
the platelets that help our blood clot. When considered alongside other test results on a complete
blood count [40].

Stages of cancer: Stage 0— the cancer is where it started and hasn’t spread

Stage 1 — the cancer is small and hasn't spread anywhere else.
Stage 2 — the cancer has grown, but hasn't spread.

Stage 3 — the cancer is larger and may have spread to the surrounding tissues and/or the lymph

nodes (or "glands”, part of the immune system)

Stage 4— the cancer has spread from where it started to at least 1 other body organ, also known as
" secondary” or "metastatic” cancer [41].
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5. Results

5.1 Sociodemographic and clinical characteristics of esophageal cancer patients

A total of 112 adult esophageal cancer patients participated in the study. Female were the
predominant patients 72(63.3%) and the most of patients were in the age group 50-60 years,
41(36.6%) (Tablel). The mean age of patients was 51.9 year. When characterized by esophageal
cancer type, 81(72.3%) were esophageal squamous cell carcinoma (ESCC) patients while the rest
31(27.7%) were adenocarcinoma (AC) patients (Figure 1) 42(37.5% ) secondary level of cancer

patients (Table2). Most of the participants came from Oromia region 44.6%.

Tablel. Sociodemographic characteristics of esophageal cancer patients at Tikur Anbessa
Specialized Hospital, Addis Ababa, Ethiopia (n=112) and control (n=112)

Variables Category Cases Controls
Sex Male Frequency % Frequency %
40 35.7 54 48.2
Female 72 64.3 58 51.78
Age (Years) 17-27 4 3.6 2 1.78
28-38 13 11.6 2 1.78
39-49 29 25.9 50 44.64
50-60 41 36.6 55 49.1
>60 25 22.3 3 2.67
Educational status Cannot read and write 80 71.4 1 0.89
Primary 20 17.9 34 30.35
Secondary 5 4.5 33 29.46
Diploma 3 2.7 13 11.6
Degree 4 3.6 25 22.3
Above 1* degree 0 0 6 5.35
Residence Oromia 50 44.6 17 15.17
SNNPR 30 26.8 11 9.82
Amhara 13 116 4 3.57
Addis Ababa 12 10.7 76 67.85
Harar 5 4.5 1 0.89
Somali 2 18 4 3.57
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Table 2. Level and type of cancer among esophageal patients at Tikur Anbessa Specialized
Hospital, Addis Ababa, Ethiopia

Type of Level of esophageal cancer Total
esophageal - .
cancer Primary | Secondary | Tertiary Quaternary
Esophageal 16 27 22 16
squamous cell 81
carcinoma
5 15 6 5
Adino carcinoma 31
Total 21 42 28 21 112
Bar Chart
10 Level of
cancer
M primary
W sccondary
M Tertiary
M Quatemary
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Count

Squamouse cell carcinoma adino carcinoma

Type of cancer you have

Figure 1. Level and type of cancer among esophageal patients at Tikur Anbessa Specialized
Hospital, Addis Ababa, Ethiopia
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5.2 Comparison of NLR, PLR and MPV between cases and controls

Comparison of the inflammatory markers NLR, PLR and MPV as well as WBC, absolute
neutrophil count, platelet count, absolute lymphocyte count was made between cases and control
as displayed in Table 2. Esophageal cancer patients had significantly higher WBC (case 7.8 vs
control 7.4, p=0.0001), Absolute Neutrophil (case 5.62 vs control 4.67, p=0.007), lower MPV
(case 8.53 vs control 9.41, p=0.0001), lower absolute lymphocyte (case 1.56 vs control 2.05,
p=0.008), higher neutrophil to lymphocyte ratio (NLR) (case 4.12 vs control 2.79, p=0.001), and
platelet to lymphocyte ratio (PLR) (case 19.56 vs control 13.62; p=0.004) related to healthy
controls (Table 2).
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Table 3. Comparison of mean and Std. Deviation of selected hematological parameters
between esophageal patients and controls at Tikur Anbessa Specialized Hospital, Addis

Ababa, Ethiopia

Variables Mean Std. Deviation P value
Patients Control | Patients Control

White blood cell (x 10%/L) 7.8 7.4 4.1 1.9 0.0001

Absolute neutrophil (x 10°/L) | 5.62 4.67 4.11 1.69 0.007

Platelet (x 10%/L) 308.5 317.1 115.6 54.7 0.511

Absolute Lymphocyte (x 10°/L) | 1.56 2.05 0.60 0.97 0.008

Mean Platelet Volume (fl) 8.53 941 1.22 0.44 0.0001

Neutrophil to Lymphocyte 412 2.79 3.95 1.60 0.001

Ratio

Platelet to Lymphocyte Ratio 19.56 13.62 20.65 6.93 0.004

5.3 Predictive values of NLR, PLR and MPV among esophageal cancer patients at TASH

ROC curve analysis of specificity and sensitivity with the area under the curve (AUC) showing
the probability that patient with esophageal cancer has a higher value of the measurements
platelet lymphocyte ratio (PLR), neutrophil lymphocyte ratio (NLR) and mean platelet volume
(MPV) is shown below in Figure 3 and Table 3. AUC for MPV was 0.783 (0.716-0.849) with
cutoff value of MPV< 9.05 and 83% sensitivity, 72.3% specificity, 81% PPV and 75% NPV.
The AUC for Neutrophil to lymphocyte ratio (NLR) was 0.603 (0.529-0.677) when NLR was
>2.474 with 63.4% sensitivity, 50% specificity, 57.7% PPV and 55.9% NPV. The Neutrophil to
Lymphocyte ratio AUC was 0.603 (0.529-0.677) at a cutoff value of NLR >2.474 with 63.4%
sensitivity, 50% specificity, 57.7% PPV and 55.9% NPV.
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Figure 2. ROC curve analysis of NLR, PLR (A) and MPV (B) of esophageal cancer
patients at Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia.
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Table 4. Sensitivity, Specificity, Positive and Negative predictive values of NLR, PLR and
MPV as predictors of esophageal cancer at TASH, Addis Ababa, Ethiopia

Sensitivity Specificity PPV NPV
Platelet to Lymphocyte Ratio | 56.3% 55.4% 55.0% 54.8%
(PLR)
Neutrophil to Lymphocyte 63.4% 50% 57.7% 55.9%
Ratio (NLR)
Mean Platelet VVolume 83.0% 72.3% 81.0% 75.0%

(MPV)
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6. Discussion

Esophageal cancer is one of the cancer types which ranked the 7th cancer globally in terms of
incidences and also ranked 6" in causing death throughout the world [42]. Although no concrete
data is available regarding the burden of esophageal cancer in Ethiopia, Oromia region has been
reported as a high burden area in the country [43] which is also seen in the current study where
the most of cancer patients were from Oromia (44.6%). Cancer diagnosis and management in
resource limited settings is challenging and patients usually present at late stages. As a result,
there is a high need to look for additional simple parameters which can be used as forecasters of
cancer. This study expected to investigate the predictive potential of Neutrophil-to-Lymphocyte
ratio, Platelet-to-Lymphocyte ratio and Mean Platelet VVolume esophageal cancer patients at
Tikur Anbessa Specialized Hospital. The findings showed esophageal cancer patients had
significantly higher WBC, Absolute Neutrophil count, Neutrophil to Lymphocyte ratio, Platelet
to Lymphocyte ratio related to healthy participants. On the other hand, patients had significantly

lower MPV and total lymphocyte counts compared to controls.

The findings of higher WBC, Neutrophil count and NLR can be explained by the potential of
cancer cells in generating granulocyte colony-stimulating factor, tumor necrosis factor-alpha,
interleukin-1, and interleukin-6, which can increase WBC and neutrophil counts as stated by
Nowarski et al 2013 [44].

The finding of significantly lower mean platelet volume (MPV) of 8.5+1.2 fL. among esophageal
cancer patients in patients compared to healthy controls (MPV 9.4 +0.4 fL) was consistent with
reports by Sun et al 2018 [27]. In their retrospective study Sun et al found MPV of case 8.14 +
1.09 fL vs. control 10.23 + 0.78 fL, P < 0.0001, respectively, in esophageal cancer patients

compared to controls [27].

AUC for MPV in the current study was 0.783 (0.716-0.849) with sensitivity of 83% and
specificity of 72.3%when MPV cut off value < 9.05 with positive disease prediction. Evidences
so far regarding the predictive potential of MPV in esophageal cancer are contradicting. Our
finding of low MPV predicting esophageal cancer is consistent with studies from China where

low MPV value is revealed to be related with reduced outcome of esophageal cancer [27, 45].
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Unlike our finding others in the contrary have documented increased MPV in esophageal cancer

patients [46, 47] as well as low MPV with higher survival [48].

Lower MPV value has also been reported in other forms of cancer like lung cancer to be
associated with poor survival indicating the usefulness of this easily available marker in cancer
management [49], although no association [50], contradicting association [51] have also been
reported suggesting the generation of more evidences under different contexts.

In the current study, Platelet to lymphocyte ratio (PLR) AUC was 0.545 (0.469-0.622). With
56.3% sensitivity, and specificity 55.4% the PLR cutoff >11.63 predicts disease occurrences. In
this study mean of patients PLR was 19.5+ 20.65 vs 13.6+6.93 in the control group. The role of
platelet-to-lymphocyte ratio (PLR), and neutrophil-to-lymphocyte ratio (NLR) in predicting poor

prognosis in esophageal cancer patients has been reported by Wu et al 2019 [52].

The Neutrophil to lymphocyte ratio in the current study showed AUC of 0.603 (0.529-0.677)
and 63.4% sensitivity and 50% specificity with NLR cutoff >2.47 predicting disease
occurrences. In this study mean of patients NLR was 4.1+ 3.9 vs 2.7+ 1.60. This finding reflects
NLR can be a potential parameter in monitoring responses to chemotherapy as also evidenced by
a study from China. This was shown by Zhu et al 2016 by studying 114 esophageal cancer
patients and demonstrated that low NLR value as predictor of high response to chemotherapy
[53]. In their search for simple inflammatory biomarker Liu et al 2015 reported a consistent
areas under curve (AUC) for NLR as our study which was 0.680 (P<0.001) while their PLR
AUC was higher than the current study which was 0.701 (P<0.001) [54].
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Strength of the study

The study showed Platelet lymphocyte ratio, Neutrophil lymphocyte ratio, and Mean platelet
volume have the predictive value of esophageal patients and this research topic predictive value
is the first to be done in this area.

Limitation of the study
There is scarcity of literatures that discuss specifically about predictive value of the markers

discussed above in esophageal cancer,
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7. Conclusion
In conclusion these parameters in particular NLR, PLR and MPV can predict early esophageal

cancer patients from delayed diagnosis and spread of the illness. Cutoff values of NLR and PLR
need to be established on the given laboratory set up in order to reduce the risk of severity in
esophageal cancer. This research backs up the idea that the development of EC cancer is
significantly influenced by inflammation, given that routine hematology analysis is currently a
component of a standard blood test analysis. Daily independent screening using NLR, PLR, and
MPV is possible. Since these parameters can easily be calculated from the CBC routine result

print out.

8. Recommendation

The three parameters can be used as markers in the prediction of esophageal cancer patients
where capacity for diagnosing it is limiting. At least by looking into these derived values,
physicians could consider referring their patients where better diagnostic capacity exists. If more
large scale studies regarding inflammatory markers could be done in the area of cancer related
diseases, it could help to minimize cost, level of severity, and patients suffering from the disease

outcomes.
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Annexes

Annex I. Information sheet in English Version

Title of the Research Project: Predicting value of PLR, NLR and MPV in esophageal cancer
patients at Tikur Anbessa specialized hospital Addis Ababa Ethiopia.

Principal Investigator: Zinashwork Abebe (BSc, MSc candidate)

Name of the Organization: Department of Medical Laboratory Sciences, College of Health

Sciences, Addis Ababa University
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, two advisors. 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 see either neutrophil
lymphocyte ratio, platelet lymphocyte ratio and mean platelet volume helps as predicting value
of esophageal cancer.

Purpose of the research:

These days victims of esophageal cancer individuals are increasing in Ethiopia, so you have been
chosen for this study. Therefore, we invite you to take part in this study and have your own

contribution.
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 residents of hematology
department. Then, you are requested to give your consent to the sample collector. After consent,
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a sample will be taken from venous puncture. Moreover, there will be a face-to-face interview

for additional questions.

Procedures: After agreeing that you can take part, one or more of our research staff will ask you
some questions.. We will also collect 5ml of venous blood from you by sterile-disposable
syringe in tube containing EDTA. We will conduct laboratory examination to determine different
hematological parameters.

Potential risks and Discomforts

There will be minimal discomfort when we take venous blood. Nevertheless, we will try to
minimize the discomfort as much as possible, as the blood samples will be taken by experienced
laboratory professionals.

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 confidentially.
Potential benefits to subjects and/or to the society

You will not receive any payment for your participation in this research study as compensation.
However, 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
blood sample. You can ask any questions regarding to this study and you have a right to get a

laboratory diagnosis result free.
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Contact information

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

and advisors for further information.

Name Phone: E-mail:
1.Aster Tsegaye (Pr.) +251 911 696085 tsegayeaster@yahoo.com
2.Zinashwork Abebe +251 912273429 zinashab2016@gmail.com
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Annex Il. Informed consent form in Amharic version

PHAFLPT L P LT OO FaanT ¢

NASN ANN RLNCAL MS ALTN NAE PARIRT ANGFZ ARTN HA&A NMN+CH £9¢ +T9¢
panan/ep met AL A8 ATE +INHPA=ANAP NHU mTT ATPA+& NARAMIRTP Nt hHU $Mie
PRI T@Y 923NN NPT PINMT D4R PALIAPTT MITMI™ YAN LML

e, e

Pm4q+ CON Predicting value of PLR, NLR and MPV in esophageal cancer patients at Tikur Anbessa
specialized hospital Addis Ababa Ethiopia.

PACAP NHU 5T AR PFPLCPT +NATE aA NA™X NN LPLETT AR PHARALF M NHU TG
@AD AAMRA+E @RI ARA+& NDAE NTA ATIRZAD PMMAF NPT AThP NHU PNATFA
PALAMM MIFMI® A1AAt ALRLMIC:NMGT+H  ACRA+E PARATRa™ PPy PATRIRYF R AR
N&U& MLI® NMT AL TMAPIRH LMNPPFA:

PGk +AFL AU P MNPNPTF ToIET TD-?

NHU MG ATRA+E PARATIAD- NPT OGP AMmG+ ATL T MA MONTME BMNENP FA:N+DA LM,
a-g AL PARTT AO/EPF hHU PATHA Qe ATTTET ANLM ADNNTFT AAFQR APTF NIIC
PaRL SMAD M1y AOAMARE: & MNPNPFA=LUT AYE LU ALT+H 0BZE PCAPT @977+ PaR7AM-
m/BPFT MATI® AJRIALLAT PNAN €MC PARAANTT ARLEPTT ALMIPCIC: LARTIT® AHU
A1AF NF PO MA ACAPT ATIMS P PATA GBAL &M MPIR AL ATEMA LLLIA=NTERTILI®
NACNP AMPAL PMuG U3 ATLSCIT A187%L +e@is M PEPT MRAN AOAMFT LRCNPFAx

NHU 25+ aA+§ P PANTATFD. FICTF 21277 TFMm?

gag NAANANNT OPF 990 4RIF Phé FoIC APIMIRPRIR: PEIR 9F §a-gMm Yy ARANA
AR PAML NATD-P NAGRARLNG AALALD PP ACTRE NATLDAL PUARID AR T KR4 LIP::

PURIRS aoZ8 NMANC +MmN$ ST PMFAM AVLTF 1M

NAGNP PAM-T TIFMI° aP2 8T N+MALM. §0™F AL P+7TM. PANLFL MMt PAALMAD. ADT+H
AATY NF 10 £UY MULC APTTF PAOLFAT P+DAF PG+ +NNE NPT NF TFD=NHLT® NAL NA

39



ACNP PAM-T MG M-19° Ao/ P+AP PLAG $A NAD- PhIPTM-+C PARLE MYLL DN AT8PADM
£8LI6\

NHYU 5+ A+ P, P15 FM nPoF 9027 §Fm- ?

2U mTF PMN+CH 89¢ araR/eP AL PR APMT NHU MG+ NAPhEAP N7IHAN PR LT+t mepgn
NLECI® NG+ NTLIFM @Mt 917 +MP, 1P+ PACHP +AFE PACNAPIT PMTIPTT PLID NIAC
ATD$PT ATONF+A NE+HE MPI° P PA::

NHYU B5F +AFL PAUPIP NFF ILT TFD ?

NHU ®GF dA+& ag N>, NACAP &PLETT P+AAL+ NAPPE NMFFMI° AT NF PRl
ari NF e+mNe NARPRE NAL ACNPT NmT+H NTIAAP PN PF POLPCNPT TRI9° ALY
PUNTHA A1414F ARFCI® =NHUI® N DG+ N+aRAN+ IFDII° AL1F M PE PADMPPS
M8 M7 Nt AANPH:PANGTE FPCE Mk N1R MTH BFAN: 11C 9F ACP
NTAMT a8 PF947 N4t AGPhANA AT AGREMMC MP, NAVPT ATLPCNAPT BPE dm+d
AN £AMT HYE NFAP ARNCT ATML PAT::

MPe NA% ML I° FoIC N PIMaH goy AL/ £INA?

207 mF N+AAN+t LD NHU mF IC N+HARL dRAN NAMY, P IMma™ e47+8 KLIPT MELIe
M P NAPF NA.ACAN+D AL A LMD

oo PNLA: R oA:

1. T/IC hh+CB8I% +251 911 696085 tsegayeaster@yahoo.com

2.. HTA@CP ANN +251 912273429 zinashab2016@gmail.com
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Annex I11. Informed consent form in English version

CardNO..eeeeeeeeiieiiaiaiinn,

I had been informed that the objective of this study is to evaluate Predicting value of PLR, NLR
and MPV in esophageal cancer patients. The results of this study have an importance to treat me
and other patients, and to be used as an input for the future development of strategies or
guidelines for diagnosing of esophageal cancer in Ethiopia. | 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 sample, and
filling questionnaire. Therefore, with full understanding of the importance of the study, | agreed
voluntarily to provide the requested samples and my benefit will be only from the free laboratory

investigation result/s.

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 Questionnaires

42

1.

Card number Age: Sex ; Male , Female
Body weight Kg? Height cm
. Address: Rural Urban Addis Ababa 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 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

10.

11.

12.

13.

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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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

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

Doyoueatredmeat? YES _ NO __ | ifyes,isitfrequent? YES ___ NO
Have you done surgery before? YES _ NO

Have you ever been hospitalized? When? YES ~ NO

When the feeling of the pain starts?

What is your blood group type?



Annex V. Questionaries (Amharic Version)

A%.0 K00 230CHE TEC A4 ATAAGHE PATIA

AT0HCH avovl P KU-G LT PA PmpP

1.

2
3.
4

o

10.
11.
12.

13.

14.

15.

16.
17.

18.

19

20

21
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Annex VI: Questionaries for Apparently healthy individuals

10.
11.

12.

13.
14.
15.
16.

17.

18.

19.

20.
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Card number Age: Sex Body weight Kg?

Address: Hospital Serial number: Ward

Level of Educational? Uneducated  FElementary = high school

Diploma  Degree =~ Masters  Phd

Have you taken any antibiotic? YES NO , If yes, type of antibiotic
and forhowmanyDay ~ 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  orweek and are you treated  ?

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

Do you use any tobacco? YES _ NO__ | If yes what type? Cigarate _ any
other

Do you take Hot drink commonly? YES NO

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

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 for how many times per
month___ or week , if NO, what food you commonly eat?

Do you have family history of esophageal cancer? YES NO

What type of Job you work?

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

Do you practice a physical exercise? YES NO

Do you have swallowing problem? YES __ NO , If yes, what type of food, Solid ,

Semisolid , Liquid any other

DO you have a history of radiotherapy? YES NO

Do you eat red meat? YES NO _ ,ifyesisitfrequent? YES __ NO



21. Have you ever been hospitalized? YES __ NO
SOPS Procedures

47

. cleans your skin with an antiseptic wipe

places tourniquet, around your upper arm to help the vein swell with blood
inserts a needle in the your and collects a blood sample in one or more vials

removes the elastic band

. covers the area with a bandage to stop any bleeding

Label your sample and send it to a lab for analysis
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