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ABSTRACT

Background: Gastric cancer is the 7" most diagnosed malignancy in Tanzania and the 6"
cause of cancer-related deaths in 2018. The disease is associated with a high mortality rate in
the country. This is partially attributed to the fact only a small proportion of patients with

gastric malignancies undergo gastric resection in Tanzania.

Objective: To investigate patient social demographic and clinical characteristics in
relationship to treatment modalities pursued in patients with gastric cancer at Muhimbili
National Hospital.

Materials and Methods: A retrospective analytical study was conducted at MNH involving
patients treated between 2015 and 2019 with gastric adenocarcinoma. Patients' case record
files were accessed, and demographic and clinical data were extracted. Data were entered into
SPSS and analyzed. Association was tested using the chi-square method with a p-value of 0.05

accepted for significance.

Results: There were 122 patients with gastric adenocarcinoma who were reviewed. The mean
age of respondents was 59.3+£14.27 years with a male to female ratio of 1.5:1. Most patients
presented with symptoms of advanced disease with a median duration of symptoms of 4
months. Most tumors were in the distal stomach. About 60% of the respondents had metastatic
disease at the time of diagnosis with the liver and peritoneal surfaces being the commonest
sites for metastasis. About 30% of the patients underwent gastric resection. Having medical
insurance or making private payments, age between 50 and 70 years and polypoid tumors
positively influenced patients to undergo gastric resection.

Conclusion: Gastric cancer mostly affects people in the 5" and 6" decades of life. Most of the
patients have advanced disease at the time of diagnosis. Only a small proportion of patients
undergo gastric resection. Having advanced disease and young age at diagnosis are associated

with low gastric resection rates.
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Recommendations: Studies to investigate factors that lead to late presentation of patients with
gastric cancer. Primary care health facilities should build the capacity of diagnosing gastric

cancer to enable early diagnosis and referral to tertiary facilities.



vii

TABLE OF CONTENTS

(01 = I 1 12 I OSSR [
DECLARATION AND COPYRIGHT ...ttt I
ACKNOWLEDGMENT ...ttt sttt et e e esae e et e e e te e e e ba e e e neeeanneas i
DEDICATION ..ottt sttt sttt e s et et e e e s et et e re et e st e ebeate e eneanens iv
ABSTRAGCT ..ottt ettt ettt e st st e e e st e b b et e R e R et et Re bt e e renr et n et s v
TABLE OF CONTENTS ..ottt sttt e et e e snte e e s e e e nnaeeenneeas vii
LIST OF TABLES ...t e e e e e e aa e e e s e e e nnae e e neeeenneas iX
LIST OF FIGURES ..ottt ettt sttt ne s iX
LIST OF ABBREVIATIONS ..ottt sttt an Xi
DEFINITION OF TERMS ...ttt e e nae e e nnae e e nnae e e e Xii
(O o 1 el I ] N | S 1
RO N 2 (@ 15 1 1 I [ ]\ 1
I T ot 0 (o U T SO URROPSN 1
1.2 LITEIALUIE FEVIBW ...ttt sttt sttt e sttt bbbt b e st e s et e sbenbeabeeneeneas 3
1.2.1 Patients’ demOZIaphy .......cccooviiiiiiiiiieieii e 3
1.2.2 CHNICAl PreSENTALION. ........eiuiitiiiiitieiiei ettt 4
1.2.3 Treatment Of GAStriC CANCET ......cveeeieierieie et e ens 5

1.3 Problem STATEMENT........coeiiieieiece e ettt sresresreeneas 6
1.4 StUAY RALIONAIE.......ceiiiiiieee bbb bbb 6
1.5 Conceptual FramMEWOTK ..........cooiiiiiiiieiee e 7
1.6 RESEAICN QUESTION .....eiiiiiiiciiec ettt ettt ettt eette e e et e e s ebe e e s be e e st e e e sabeeesnbeeesabeeesnteeans 8
1.7 Study Objectives 1.7.1 Broad ODJECHIVE .........cccveiiiiiiciiecciee e 8
1.7.2 SPECITIC ODJECLIVES.....cueiiiieitiitiiiee ettt 8

(O 1A o I V1YL 9
2.0 MATERIALS AND METHODS ......ooiiiiitieiit ettt 9
N S 1110 |V (XS] [ | o OSSPSR 9
S 1110 |~ 1 o SR 9

2.3 SEUAY POPUIALION .....cuiiieieiic sttt et e nne e e nneenns 9



viii

2.4 STUAY SAMPIE ...t e bbbttt bbb nneene s 9
2.5 INClusion and eXCIUSION CIITEITA .......coveiiieie ettt sttt 10
T 1010 Lo 4~ ST 10
2.7 SEUAY VArTADIES ..o e 11
2.8 Data COlleCtion MEthOUS........cceiiieieiie e e 11
2.9 Data ANAIYSIS ...ttt bbb 11
2.10 Ethical CoNSIAEIAtION........ccviiiiiieieie ettt bbbt 12
2.11 Study Limitations and Mitigation ...........cccccveiieieiie i 12
CHAPTER THREE ...ttt e e s e e ste e e snae e e snaeeennneeen 13
B 0 1 1 I SRR 13
CHAPTER FOUR ..ottt sttt ettt se ettt ne bt na b nnens 19
4.0 DISCUSSION ... .ottt ettt e se bt eseebe bt ere et st eneesennens 19
(O o 1 e I e AV SRR 23
5.0 CONCLUSION AND RECOMMENDATIONS ... oot see e 23
5.1 CONCIUSIONS ...ttt et bbbt e e e et st e st be e st e s et e nbenbenbesbearenneas 23
5.2 RECOMIMENUALIONS ......vivieieiteite sttt ettt st st sbeebeeseese et et e sbesbesbearenneas 23
REFERENGCES ...ttt sttt e st e e st e e st e e s e e e st e e e snba e e snaeeennaeeenneeeans 24
A o N I3 1 L S 33

Appendix I: Data Collection ChecCkIiSt............ccccovviiiiiiiie e 33



LIST OF TABLES

Table 1: Clinical and pathological characteristics of 122 patients with gastric cancer at MNH 14

Table 2: Association between demographic and clinical characteristics of gastric cancer and
FESECTION OF GASIIIC TUMIOIS. ...ttt bbb 18



LIST OF FIGURES
Figure 1: Conceptual framMeWOIK ...........cviiiiiiiiieieiiee e 7

Figure 2: Pie chart showing gastric cancer patients with their seven zones of residence from

TanNZania MAINTANG..........oouiiiii ettt bbb ne e 15
Figure 3: Presenting symptoms of Gastric Cancers treated at MNH between 2015 and 2019. .15

Figure 4: Areas of metastasis in patients with gastric adenocarcinoma at MNH between 2015
QNG 2009 .. R et bt bRt b etk b et 16

Figure 5: Imaging and Endoscopy investigations in gastric cancer patients at MNH between
2015 ANA 2019 ..ottt et e r e ReeRe et et et e renrenrenreene e 16

Figure 6: Types of surgeries done on patients with gastric adenocarcinoma at MNH between
2015 AN 2019 ..ottt bbbt ene 17



Xi

LIST OF ABBREVIATIONS

AJCC
CT
GERD
H. pylori
GC

GFT
GIST
MNH
MRI
MUHAS
PET
TNM

WHO

American Joint Committee on Cancer
Computed tomography
Gastroesophageal reflux disease
Helicobacter pylori

Gastric Cancer

Gastrostomy feeding tube
Gastrointestinal stromal tumor
Muhimbili National Hospital
Magnetic resonance imaging
Muhimbili University of Health and Allied sciences
Positron emission tomography
Tumor, Node, Metastasis

World Health Organization



Xii

DEFINITION OF TERMS

Clinical characteristics: Refers to patients’ demographic characteristics, presenting

symptoms, physical findings, and disease stage at presentation.

Gastric cancer: Refers to malignant neoplasm of the stomach. It is being used

interchangeably with gastric adenocarcinoma.

Gastric resection: This refers to the removal of the distal, proximal, or total removal of the

stomach.



CHAPTER ONE
1.0 INTRODUCTION

1.1 Background

Gastric cancer is the 5™ most diagnosed cancer and the 3" contributor to cancer-related
mortality in the world. The burden of the disease is the highest in East Asia countries (1). In
Africa, gastric cancer ranks 9™ contributing to 3% of all cancer diagnoses. It also makes 4.1%
of cancer deaths making it the 7" cause of cancer deaths in Africa in 2018(2). In East Africa,
the estimated incidence of gastric cancer in 2018 was 4.7 per 100,000 in men and 4.0 per
100,000 in women. In Tanzania, Gastric cancer is the 7" most diagnosed cancer responsible

for 3.2% of cancer diagnoses in 2018. It was the 6™ cause of cancer-associated deaths(3).

Most gastric cancers are adenocarcinoma(4). Anatomically, gastric cancer is classified as
cardia and non-cardia gastric cancer (5). The two anatomical sites present a potential for
different etiologies, presentation, and disease outcomes (6). Cardia gastric cancer is associated
with obesity, long-standing gastroesophageal reflux, and possibly tobacco smoking. Non-
cardia gastric cancer is associated with Helicobacter pylori infection, tobacco smoking, and
high dietary salt intake(7).

There is a discrepancy in the incidence of gastric cancer in different geographical regions. The
incidence of the disease is higher in high-income countries compared to low-income countries.
There is also a discrepancy in sex predilection. In developed countries, the male predilection

of gastric cancer is more pronounced than in developing countries(4).

The outcomes of patients with gastric cancer also show variations. There is better survival in
Japan compared to North America and European countries(7,8). This is explained by the
practice of screening for gastric cancer in Japan which is not practiced in North America and
Africa where the disease is diagnosed after it has developed symptoms(9). In Africa, there is
unclear information on cancer survival. However, the number of cases diagnosed in a year is

close to mortality figures indicating a high mortality rate (10).



In Tanzania, there were 1,353 cases of gastric cancer diagnosed in 2018. In that same year,
there were 1,323 mortalities attributed to gastric cancer (3). Moreover, only a small proportion
of gastric cancer patients undergo gastric resection(11) which is the mainstay treatment.
Despite this dismal outlook, the epidemiology of gastric cancer is still not well documented in
the country. Also, the factors determining the type of treatment these patients receive are not
known. We are therefore unable to explain the cause of this dire situation or what needs to be

done to improve the situation.



1.2 Literature review

1.2.1 Patients’ demography

Age at Presentation

Gastric cancer shows a wide age variation, with some countries reporting younger age while
others reporting older age groups. In North America, gastric cancer presents at a mean age of
69 to 70 years(12). This is like East Asia where the mean age at presentation is 67 years(13).
In Africa, most studies report gastric cancer occurs almost two decades earlier at a mean age
of 50 years (14,15). With the global trends in gastric cancer changing, the current age at

presentation of gastric cancer in Tanzania is not known.

Sex distribution

Gastric cancer is more common in males compared to females. However, the male-to-female
ratio is different in different areas of the world. In East Asia, the ratio is high with studies
reporting ratios ranging from 2.18 to 3.2(16,17). In Europe, the male to female ratio is 2.5(18).
In Africa, male predominance is slightly less pronounced with the male to female ratio being
1.8(10,18). With changing times, the gender disparity seems to be narrowing over
decades(19).

Urban versus rural disparity

In most regions of the world, the incidence of gastric cancer is more in urban settings than in
rural areas (12). However, most studies demonstrate that patients in rural areas had worse
outcomes compared to patients in urban areas(20-22). This discrepancy is in part attributed to
early diagnosis in urban settings and hence earlier initiation of treatment(22). There is no
information on the differences in the presentation and treatment of gastric cancer in rural and

urban areas in Tanzania.



1.2.2 Clinical presentation

Presenting symptoms

In areas where gastric cancer screening is conducted, such as Japan, patients are diagnosed
with subtle or no symptoms(13). In areas where their diagnosis occurs after the development
of symptoms, patients are diagnosed with advanced disease(23). Studies profiling gastric
cancer patients in Africa show that patients in this region present with symptoms consistent
with advanced disease such as palpable epigastric mass and features of gastric outlet
obstruction (15,24).

Duration of symptoms at presentation

Patients in low-income countries show the longest duration from the onset of symptoms to
presentation to a healthcare facility (25). A review of studies showed most patients present at a
duration ranging from 3 weeks to 3 years. The studies showed the average duration of
symptoms varies from 6 months, 9 months, and 16 months(11,14,26). The duration of
symptoms shows a close correlation to the countries' level of development, with patients from

developed countries presenting earlier compared to patients from developing countries(27,28).

Disease stage at presentation

There is a great variation in disease stage at diagnosis around the globe. In Japan, diagnosis
commonly occurs through screening, and hence it is detected at an earlier stage. A study in
Japan showed 60% of gastric cancer cases were detected at stage 1(13). In Africa, most gastric
cancer patients are diagnosed at advanced stages(25). In studies in Nigeria, Ethiopia, and
Rwanda all show that more than 50% of gastric cancer patients are diagnosed at stage
1V(24,29,30).

Anatomical tumor location

There is uniformity in most world regions concerning tumor location. In most areas, distal
gastric tumors are the most common form. In Japan, 74% of tumors were in the distal
stomach. Studies were done in Iran and India; similar results were found(26,31). Studies
conducted in Africa show the same trend with studies in Uganda and Tanzania showing the

commonest tumor location being in the antrum(11,15).



1.2.3 Treatment of Gastric Cancer

The mainstay treatment of gastric cancer is surgical resection of the tumor and lymph node
dissection. This can be achieved when patients are diagnosed in the early stages of the disease.
In Japan and China, between 80 and 95 percent of gastric cancer patients have operable tumors
at the time of diagnosis (13,32). In Africa there is some variability, In Nigeria, more than half
of patients with gastric cancer have gastric resection(14). In other African nations, only a
minority of patients can undergo gastric resection(14,33,34). In general, most patients in Sub-

Saharan Africa are usually undergoing non-curative procedures.

In Tanzania, it is known that only small proportions of gastric cancer patients undergo gastric
resection (11). However, it is not known how the patient’s demographics and disecase stage

determine which patients have operable or inoperable tumors.



1.3 Problem Statement

Gastric cancer has persistently ranked the 7" commonly diagnosed cancer in Tanzania and the
6™ contributor of cancer-related mortality over the last decade. Recent data from 2018 and
2020 shows the disease has been diagnosed in 1353 (3.2%) and 1091 (3.5) patients
respectively. It has also resulted in 1323 (4.6%) and 947 (3.5%) deaths during the same period
respectively (1,35). Despite being a common disease, the exact reason for this dismal picture
is not properly discerned. There is a paucity of data regarding the demography, clinical
presentation, and their relationship with the treatment of gastric cancer patients in Tanzania.
This has left patients, their families, and the healthcare systems overwhelmed by a disease
with a poor prognosis despite promising outcomes reported in the literature from other

countries around the globe.

1.4 Study Rationale

This study has identified the factors that influence the treatment modalities of gastric cancer at
Muhimbili National Hospital. This information has identified areas that can be modified to
increase the proportion of patients with gastric cancer who can undergo curative resections.
Such an understanding will be vital to design interventions that will aim at optimizing gastric

cancer outcomes in Tanzania.



1.5 Conceptual Framework

DEMOGRAPHY CLINICAL FEATURES
Age Symptoms
Sex > Physical Examination Findings

Insurance Coverage Stage

Area of Residency Histology
Tumor location

TREATMENT DONE
No GASTRIC GASTRIC
TOTAL SUBTOTAL GASTRECTOMY

Figure 1: Conceptual framework

Patients’ demographic characteristics such as age, sex, area of residency, and whether they
have medical insurance may have an influence on the disease characteristics the patient will
present with. Moreover, both patient’s demographic characteristics and disease characteristics
will influence whether the patient receives gastric resection or not. While for the patients who

will undergo gastric resection, there are different extents of resection as shown in figure 1

above.



1.6 Research Question
What are the factors determining treatment modalities of gastric malignancies at Muhimbili

National Hospital?

1.7 Study Objectives
1.7.1 Broad Objective

To investigate patient social demographic and clinical characteristics in relationship to
treatment modalities pursued in patients with gastric cancer at Muhimbili National Hospital.

1.7.2 Specific Objectives
1. To document clinical presentation of patients with gastric malignancies at MNH.
2. To evaluate the diagnostic and treatment modalities of gastric cancer patients at MNH.
3. To assess the relationship between social-demographic and clinical characteristics of

participants and treatment modalities provided.



CHAPTER TWO

2.0 MATERIALS AND METHODS

2.1 Study design
This was a retrospective analytical hospital-based study involving gastric cancer patients
attended at MNH between January 2015 and December 2019.

2.2 Study setting

The study was conducted at the Department of Surgery of the Muhimbili National Hospital.
This is a public hospital, in Dar es Salaam the commercial capital of Tanzania. The hospital
serves as the last referral point for the country which has a population of 56 million people.
The hospital thus enjoys receiving referrals from all over the country, including patients with
gastric cancer. MNH can investigate, stage, and offer surgery for patients with gastric cancer.
It has a state-of-the-art endoscopy suite where diagnostic biopsies are collected. It also has 128
multi-slice Computed tomography which can offer reliable TNM staging. Laparoscopic
facilities are also available to be used for staging purposes where a CT scan is not reliable.
Pathology services and laboratory services are available with capabilities for performing
histology, tumor markers, H. pylori tests, and immunohistochemistry of HER-2 status. The
hospital has two surgical firms that take care of gastric cancer patients, with surgical

gastroenterology training.

2.3 Study Population

The study involved all patients admitted at the Department of Surgery at Muhimbili National
Hospital treated for an intra-abdominal malignancy between January 2015 and December
2019.

2.4 Study sample

Patients diagnosed with gastric malignancy.
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2.5 Inclusion and exclusion criteria
Inclusion Criteria
i. Diagnosed and or treated during the study period.
ii. Histologically confirmed diagnosis of gastric adenocarcinoma.
lii. Patients of all ages and sex.
iv. Have retrievable case notes from the medical records of the hospital.

Exclusion Criteria

Patients with incomplete information from the case notes were excluded in the analysis.

2.6 Sample Size

In a study done in Nigeria, 56% of patients with gastric malignancies underwent gastric
resection. A sample of 98 patients with gastric cancer was required an operability rate of 56%
at type one error of 5% and type 2 error of 80% at 95% CI1(36).

Sample size calculation was based on the formula below

[Zﬂ:dllp(l - P][lfqu_F 1fqg) + z,ﬁqllpltl_ 'Plj[lfzqi) + Pz(l_ Pﬂj[lﬁq:)]z

N = —
(P, — Py)°

Where

N= Sample size

Z, = the standard derivate of o = 1.96

Z = the standard derivate of B = 0.8416

g:1 = Proportion of patients who undergo gastric resection = 0.56

g2 = Proportion of patient who did not undergo gastric resection = 0.44

Therefore, the minimal sample size required in the study is 98 patients.
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2.7 Study variables

Patients' demography included age that was calculated from the date of birth registered with
the hospital case notes. Sex was categorized as male or female. Region of residency was
extracted from medical records and further classification into geographical zones was done.
Clinical information on the stage of the tumor was considered as documented in the case notes
by the managing clinician. This included information on the local extent of the disease,
invasion of adjacent structures, metastasis to distant organs (to be mentioned, including
peritoneal seeding), and lymph node involvement. This was used to provide the best estimate
of TNM staging. Presenting symptoms at the time of initial diagnosis at MNH were recorded.
Tumor histology type was obtained from a signed MNH histology report. Tumor location was
obtained from the endoscopy report. All diagnostic investigations are done, and treatment
offered at MNH were recorded from the case notes.

2.8 Data collection methods

A search was made in the hospital medical records system to identify patients with a recorded
diagnosis of gastric malignancy. Their medical record numbers were captured, and a search
was made in the pathology records to identify those with histological diagnoses of gastric
adenocarcinoma. Case notes of the patients who had a confirmed diagnosis were retrieved

from the hospital medical records.

An electronic data abstraction spreadsheet available online, KoBo collect®, was utilized for
real-time quality checks. Then the information in the checklist was codified then entered in

SPSS for analysis.

2.9 Data analysis
Data were analyzed using the Statistical Product and Services Solution (SPSS) version 23.
Categorical variables were summarized into the frequency with proportions while continuous

variables were summarized into means with standard deviation and range. Pearson Chi-square
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test was used to identify factors predicting resectability by using a p-Value of < 0.05 to
indicate statistical significance.

2.10 Ethical Consideration

The study proposal was submitted to MUHAS IRB for ethical review and consideration and a
letter upon approval to the MNH directorate of research and training for permission to use
hospital patients’ medical records. Direct patient identifiers used during data abstraction will

be de-identified during data transfer into SPSS software to keep the anonymity of the patients.

2.11 Study Limitations and Mitigation
The retrospective nature of the study demonstrated incomplete variables such as patients’
functional status, nutritional status, occupation, and level of education were missing from most

patients’ case notes, and thus analysis was not conducted on those variables.
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CHAPTER THREE
3.0 RESULTS

A total of 122 patients with histology-proven gastric adenocarcinoma were identified. Among
them 74 (60.7%) were males with a male to female ratio of 1.5:1. The mean age was
59.29+14.27 (29 — 95) years. The median duration of symptoms to presenting to the hospital
was 4 months (1 — 36 months). There were 74 (60.7%) patients who were in the public cost-
sharing category, with the rest having medical insurance or making private payments. Most of
the tumors were situated in the antrum followed by the body, with a polypoid appearance at

endoscopy. Histologically, intestinal tumors were predominant.



Table 1: Clinical and pathological characteristics of 122 patients with gastric cancer at

14

MNH
Variable Frequency (%)
Sex
Male 74 (60.7%)
Female 48 (39.3%)
Age groups
<50 35 (28.7%)
50-70 63 (51.6%)
> 70 24 (19.7%)
Payment category
Public cost-sharing 74 (60.7%)

Private/Insurance
Duration of Symptoms (Months)

48 (39.3%)

0-6 84 (68.9%)
7-12 26 (21.3%)
>12 12 (9.8%)
Tumor location
Antrum 60 (49.2%)
Body 26 (21.3%)
Proximal stomach 23 (18.8%)
Diffuse 3 (10.7%)
Bormann classification
Polypoid 76 (62.3%)
Ulcerative/Fungating 24 (19.7%)
Diffuse 22 (18.0%)

Lauren Classification (N=90)
Intestinal type
Diffuse type

63 (70%)
27 (30%)

Gastric cancer patients were analyzed by their origin from the seven zones of Tanzania's
mainland. Most of the patients had a coastal zone as their origin as was in 81 (67%) patients,

followed by Northern and central zones each having 10 (8%) patients.
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3% 3%
4%

m Southern

79% m Lake
. = West Lake
Southern Highlands
‘ m Central
m Nothern

m Coastal

Figure 2: Pie chart showing gastric cancer patients with their seven zones of residence

from Tanzania mainland

All the patients presented with features of advanced disease as depicted in the figure.
Abdominal pain was the most common presentation in 92.6% of patients followed by weight
loss in 86.8% and gastric outlet obstruction in 55.4% of patients. Other clinical presentations

are presented in figure 3.

Acute abdomen ¥ 1.7%
Jaundice M 3.3%
Palpable Non Regional LN N 5.38%
Difficulty in swallowing N 15.7%
Upper Gl Bleeding I 25.6%
Abdominal distention I 28.9%
Vemitnz G000 e 50 4%
Weight loss I 36.8%
Abdominal Pain I 02.6%

0.0% 10.0% 20.G%c 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 50.0% 100.0%

Figure 3: Presenting symptoms of Gastric Cancers treated at MNH between 2015 and
2019.
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Distant metastasis was documented among 73(59.8%) patients. The commonest site of
metastasis was the liver in 50 (68.5%) patients, followed by peritoneal carcinomatosis in 34

(46.6%) patients. Figure 4 shows sites of metastasis.

80.0%
70.0%

60.0%
50.0% 45.6%

68.5%

40.0%
30.0%

20.0%
8.2% 8.2% %
10.0% ° 6.8%

005 x ] =

Liver Peritoneal Non Regional Lungs Ovaries
carcinomatosis Lymph Nodes

Proportion, %

Site of Metastasis

Figure 4: Areas of metastasis in patients with gastric adenocarcinoma at MNH between
2015 and 2019

Four modalities of investigations were used in patients with gastric cancer as displayed in
Figure 5: All except one had an OGD done. For metastatic and staging workup, most of the
patients (86%) had an abdominal CT scan. In addition, 36.3% of the patients had an abdominal

ultrasound done. Lung metastases were screened by either a chest x-ray or chest CT scan in
37%.

Abdominal Ultasound |G 36.1%
ChestXray/CT scan T 37.7%:

Abdominal CT scan I 26.9%

Diagnostic
Investigations

OGD I 95.2%
0.0% 200%  400%  60.0%  80.0%  1000%  120.0%

Proportion receving investigation, %

Figure 5: Imaging and Endoscopy investigations in gastric cancer patients at MNH
between 2015 and 2019
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In Figure 6 we show, 67 patients (55%) had surgery done. Among the patients who had
surgery, 37 (30%) patients had gastric resection and 24 (20%) patients had palliative
procedures. In 6 (5%) patients, laparotomy was done for exploration and biopsy without

additional procedure.

M Subtotal Gastrectomy
M Toial gastrectomy

M Feeding gastrostomy
W Exploration and Biopsy
W Gastroje junostomy

W No Surgery

Figure 6: Types of surgeries done on patients with gastric adenocarcinoma at MNH
between 2015 and 2019

Payment category, age of the patient, metastasis status, and Bormann classification had shown
significant influence on resection rates. Patients who were privately paying or were on medical
insurance had significantly more resection rates than their public counterparts (p=0.001).
Patients between 50 and 70 years of age were more likely to undergo a resection (p=0.009).
Lack of evidence of metastasis (p=0.001) and the presence of a polypoid lesion (p=0.01) was
associated with significantly higher resection rates. Longer duration of symptoms had a higher

resection rate but failed to reach a significant level.



Table 2: Association between demographic and clinical characteristics of gastric cancer

and resection of gastric tumors

18

VARIABLES Resection No resection p-Value
(%) (%)

Sex
Male 26 (35.1%) 48(64.9%) 0.15
Female 11 (22.9%) 37(77.1%)

Payment Category
Public Patient 14 (18.9%) 60 (81.1%) 0.001
Private/Insurance 23 (47.9%) 25 (52.1%)

Age of Patient
<50 4(11.4%) 31(88.6%) 0.009
50-70 26(41.3%) 37(58.7%)
>70 7 (29.2%) 17 (70.8%)

Duration of Symptoms (months)
<6 25 (29.8%) 59 (70.2%) 0.240
7-12 6 (23.1%) 20 (76.9%)
>12 6 (50.0%) 6 (50.0%)

Metastasis Status
MO 32 (65.3%) 17 (34.7%) 0.001
M1 5 (6.8%) 68 (93.2%)

Tumor Location
Antrum 19 (31.7%) 41 (68.3%) 0.865
Body 7 (26.9%) 19 (73.1%)
Proximal stomach 8 (34.8%) 10 (76.9%)
Diffuse 3 (23.1%) 15 (65.2%)

Bormann Classification
Polypoid 32 (42.1%) 44 (57.9%) 0.01
Ulcerative/Fungating 2 (8.3%) 22 (91.7%)
Diffuse 3 (13.6%) 19 (86.4%)

Lauren Classification (N=90)
Diffuse type 9(33.3%) 18(66.7) 0.999
Intestinal type 21(33.3%) 42(66.7)
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CHAPTER FOUR

4.0 DISCUSSION

Gastric adenocarcinoma has not been extensively studied in the Tanzanian context and this is
the first study from a national hospital with a long history of treating patients with GC that
we are aware of. This study has dissected the clinical picture of patients with GC including its
epidemiology, presentation, and histopathology, and treatment practices. The findings will
help inform future research in this field to improve patient outcomes through early referral

and individualized care.

Our study has demonstrated a male predominance like other studies in the region (37). But
this predominance was slightly lower than that reported from the lake zone in Tanzania
whereby male predominance was three-fold compared to just under twofold from this study
(11). Why this difference is observed in the same country might suggest a difference in
exposure of different sexes to risk factors by zoning within the country. In this current study,
most patients were from the coastal region with insignificant contributions from the lake
zone. Only 9 patients in this study were coming from the same catchment as patients studied
in the report. There is a need to study and see the differences and similarities in risk factor

occurrence between these two regions.

This study has demonstrated a relatively young age of patients with GC when compared to
patients from North America and Asia(38-40). At the mean age of 59 years, this was a
decade earlier than in the former counties. This young age is in full agreement with that
reported from the previous study from the Tanzanian lake zone region (11). Hypothetically,
younger age at presentation would demand an aggressive approach to the treatment of these
patients, but this would depend on the stage at presentation. The younger age at presentation
might be having a bearing on the prevailing risk factors which have not been studied locally
yet. Both environmental, dietary, and genetic factors that contribute to the local GC

development need to be explored in detail and urgently.
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Patients under the age of 50 years were more likely to present with diffuse histology, and
with metastatic disease than those older than 50 years. The aggressive nature of the disease at
a young age should be of concern to the epidemiologists and surgeons alike on the possibility
of a difference in the pathophysiologic pathways of gastric carcinogenesis. The aggressive
nature of the disease in younger patients precluded the possibility of a curative resection
among them. This grim picture of GC in the younger ones has been reported before (41,42).

Gastric carcinoma is known to present with vague symptoms hence a delay in presentation as
was witnessed in our study. Most of the presenting symptoms listed in this study were those
of advanced disease in almost all the patients. By being not a very prevalent disease, the lack
of screening (43), only means that earlier diagnosis can only be by chance. This factor has
been established by other studies where most patients are diagnosed with alarm symptoms
which are markers of advanced disease (44). Good use of endoscopy can aid in the early
diagnosis of GC at its fairly early stages (45), but it is not widely available out of major cities

apart from being costly.

Most of the GCs were in the distal stomach which is consistent with that found in the regions
with a high prevalence of H. pylori infections like East Asia (46). We could not establish
whether H. pylori are also prevalent among this group of patients as it is not routinely tested
for. This is contrary to findings from North America and Europe where distal GC are
declining, and cardia tumors are increasing (47,48). In East Asia however, the incidence of
tumors in both the cardia and antrum has remained the same (49,50). Due to lack of local
trends on the same, it would be good to assume that if we can establish the role of H. pylori

and embark on its eradication, we can experience the same trend as that of North America.

There are several classifications to GC with Lauren standing out to be of prognostic value
(51,52). Only 90 of 122 had this classification, reflecting a lack of local standardized protocol
in histology reporting at our facility. Patients with intestinal histology are known to have a
relatively good prognosis as they were more likely to be older, absent metastasis and with a
resectable tumor (53-55). Despite this fact, only a small proportion of patients with intestinal
histology in our study underwent gastric resection. This suggests other factors that affect the
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prognosis such as TNM status, tumor grade, and duration of symptoms at the time of

presentation(56).

For optimized care, appropriate staging is needed for each patient with a histological
diagnosis of GC. The majority but not all the patients had a CT scan of the abdomen for
assessment of TNM status within the abdomen. CT has been shown to accurately provide
staging information in patients with stage Il to IV of GC. Its sensitivity decreases in
evaluating stage | GC (57-59).

Abdominal CT scans are generally available in urban centers. Patients from rural areas often
do not have readily available and accessible CT services but Ultrasound services are more
broadly available in the country. In our study, we found a small proportion of patients who
had an abdominal ultrasound done. There are studies that evaluated the role of
transabdominal ultrasound screening and staging of GC. These show transabdominal
ultrasound can be used in staging advanced gastric malignancies (60,61). Therefore,
transabdominal ultrasound can be used in areas where CT scan is not readily available in the

staging of GC patients.

Staging laparoscopy has now gained an acceptable role in the preoperative staging in GC.
This can be done on the same seating with a planned gastrectomy or as a different session
(62). Diagnostic laparoscopy offers details on resectability, and local peritoneal spread
(macroscopic and microscopic through peritoneal fluid cytology) (63,64). While laparoscopy
and the necessary competency are available at the hospital, none of our patients had a
diagnostic laparoscopy done. This lack of diagnostic laparoscopy exposed many patients to
unnecessary surgery with complications that could have been avoided. Diagnostic laparotomy
increases hospital stay, and cost to the patients and facilities treating the patients. Moreover,

diagnostic laparoscopy would select patients who would benefit from neo-adjuvant therapy.

We found that the liver and peritoneum were the two most common sites of metastasis. These
sites were common in other studies that examined patterns of metastasis in GC (65). The

presence of metastasis was a significant determinant of patients not to undergo gastric
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resection. However, 5 patients had resection despite having metastasis. These had metastasis
in the liver in 2 patients and peritoneal metastasis in 3 patients. It is known that gastrectomy
in a patient with peritoneal metastasis in the adjacent peritoneum and a few scattered
peritoneal metastasis results in improved survival (66,67). Cytoreductive surgery is an

acceptable strategy when the primary tumor is resectable (68—70).

Of all patients who had GC, 30% had a gastric resection. This implies that most patients who
were diagnosed with GC at MNH did not undergo curative treatment. Much has not changed
in the past decade as a study done in 2012 showed only 24% of patients with GC had
undergone resection (11). These findings are like studies conducted in other lower- and
middle-income countries (14, 30, and 31). However, in developed countries like Japan and
China more than 80% of GC patients presented with operable disease (13, 29).

Patients who had medical insurance and those who were able to make private payments had a
statistically significant higher rate of gastric resection compared to those who were treated
under public funding. This study did not investigate the factors for late presentation which
could make curative treatment impossible. Hence, we cannot draw inference to the role of
financial access to cancer treatment contributes to low resection rates in uninsured patients.
However, there are studies have investigated this relation, they show there exists an
inequality in the access to cancer treatment based on economic status, ethnicity, and region of
residence (12,71).
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CHAPTER FIVE
5.0 CONCLUSION AND RECOMMENDATIONS

5.1 Conclusions

Gastric cancer is a predominantly male disease affecting people in the 5™ and 6" decades of
life. Most patients presented with symptoms of advanced disease with a variable duration of
symptoms ranging from 1 to 36 months. The tumors were more common in the distal stomach
with the intestinal type being the most common histological type. Most of the patients are
diagnosed after they have developed metastatic disease.

Only 30% of patients with gastric cancer underwent gastric resection. Having advanced
disease was a major determinant for patients not to undergo gastric resection. Also, age less
than 50 years is associated with lower rates of gastric resection. This is attributed to more
aggressive disease presentation in young patients aged less than 50 years. Patients without
medical insurance also had low resection rates. However, barriers to access to cancer

treatment were outside the scope of this study.

5.2 Recommendations
i. A prospective study should be conducted to study the factors that are associated with
the late presentation of patients with gastric cancer and barriers to cancer treatment.
ii.  There should be operationalization of the Tanzania Cancer Treatment guidelines of

2020 for gastric cancer to ensure all patients are offered standardized care.

iii.  Steps should be taken to enhance the early detection of gastric cancer at the primary

health care level.
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APPENDICES

Appendix I: Data Collection Checklist

3. Sex of patient
i. Male
ii.  Female
4. AgeofPatient................ years

Clinical Presentation

5. Presenting Signs and Symptoms

6. Duration of symptoms

7. Diagnostic Investigations Done

8. H. pylori Serology
i. Positive
ii.  Negative

iii.  Not Documented



10.
11.
12.

13.

14.

15.
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OGD Results if Done

. Tumor loCatioN ......ouvieeieiiit e
ii.  Borrmann Classification ...............cocoieiiriiiiieiiii i,
HISTOIOGICAl TyPE .vvvinie i e
Histological grade ...........o.oeiiiii e
TNM Staging
L T,
1l N
I M.
v STAGE .............

Treatment path
i.  Surgery + Adjuvant therapy
ii.  Neo-Adjuvant therapy + Surgery

iii.  Treatment of systemic disease without resection

Type of Surgery Performed
i.  Partial distal gastrectomy
ii.  Total gastrectomy
iii.  Gastro-jejunostomy
iv.  Exploration + Biopsy

Extent of LN dissection (for resection)
i. DO
ii. D1
iii. D2

iv.  Not Documented
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16. Post-Operative Complications ............c.oovivriiriiiiiiniiiiiiiiiieieannensn.

17. Duration of Hospital Stay ............ccooiiiiiiiiiii e,

18. Outcome of Admission

i.  Discharged
ii. Died



