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Abstract:

Background: Colorectal cancer (CRC) is the third most common cancer death in both sexes
worldwide. Several studies revealed that advanced-stage at diagnosis and treatment delay
negatively affects patient outcome. However, in Ethiopia, the treatment outcome, the time to
diagnosis, and initiation of treatment have not been well studied before. Therefore, this study
aimed to evaluate the treatment outcome and the prognostic factors of CRC patients at Tikur

Anbessa Specialized Hospital.

Methods and Materials: An institution-based prospective cohort study was carried out on 209
CRC patients at the Oncology Center of Tikur Anbessa Specialized Hospital (TASH) and those
who met the eligibility criteria were included in our study from January 2020 to September
2022. Patient interval, diagnosis interval, and treatment interval of more than 30, 14, and 30
days were used to categorize patient, diagnosis, and treatment delays respectively. Simple
descriptive analysis using frequency, proportion, mean with SD, and the median was applied
for sociodemographic and clinical characteristics. For overall survival and progression-free
survival, the Kaplan-Meier curve is applied. To see the one to one association between
dependent and independent variables, we used bivariate cox analysis and a p value of < 0.25
used for further analysis. To find the prognostic indicators for survival, multivariate cox
regression is performed, and a statistically significant value is P < 0.05.

Result: The mean age of CRC diagnosis was 49.38(SD=15) years. More than half of the
patients were male 119(56.9%). More than three fourth of the patients (79.4%) presented with
advanced stage. Delay in a patient, diagnosis, surgery, and chemotherapy (CT) were seen in
93.8%, 81.2%, 75.4%, and 85.4% of patients respectively. Overall mortality is 67.46% (95%
Cl: 61.0, 74.0) and the 1-year overall survival (OS) is 63.16% (95% CI: 56.23, 69.29). The
median OS is 17 months and the median progression free survival (PFS) is 11 months. On
multivariate cox regression, the poor prognostic factors for overall survival are; Age >40
(HR=1.53, 1.02 - 2.29, P 0.040), Lower level of education (high school & below), (HR=2.20,
1.24-3.90, P 0.007), poor performance status (HR=1.60, (1.03 - 2.48, P 0.035), Hgb < 12.5 g/dI
(HR=1.55,1.03-2.08, p 0.035), T-4 disease (HR=6.05, 2.28-16.02, p 0.000) and metastases at
diagnosis (HR=8.53, 3.77-19.25, p 0.000).

Conclusion: The overall survival rate of CRC patients’ is very poor. The advanced stage upon
presentation, poor functional status, and a lack of timely treatment initiation are all key

contributors to poor survival. Few patients were diagnosed and treated in a reasonable

Xl



timeframe. We recommend that to improve CRC cancer awareness in the community, health
professionals to avoid overlooking CRC in symptomatic patients and improve access to

diagnostics and timely treatment. The health sector should prioritize the expansion of cancer
centers with the goal of cure.

Key Words: CRC, Survival, Ethiopia.
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INTRODUCTION
1.1 Background:

Noncommunicable diseases are becoming more prevalent in both developed and developing
countries. According to 2020 world cancer report, cancer is the second leading cause of
mortality worldwide, accounting for an estimated 9.6 million deaths in 2018 (1). Cancer now
kills one out of every six people worldwide, more than HIV/AIDS, TB, and malaria combined
(2). Globally, there were predicted to be 10 million cancer deaths (excluding 9.9 million non-
melanoma skin cancer) and 19.3 million new cancer diagnoses (18.1 million excluding
nonmelanoma skin cancer) in 2020, according to GOLOBOCAN (3). Due to population growth
and aging, the worldwide burden of cancer is anticipated to reach 27.5 million new cases and
16.2 million cancer deaths by 2040. The global figure of 14 million new cancer cases in 2012
is expected to increase to nearly 22 million by 2030, with the burden shifting from 59% to 65%
of all cancer cases in low and middle-income countries (LMIC) over this time period (2, 4).

The third most frequent cancer in the world for both sexes is colorectal cancer (CRC), 1.8
million new cases in 2018. It has the second-highest mortality rate (880 000 deaths in 2018).
However, because the average case fatality is greater in lower HDI settings, there is less
variation in the death rates. Colorectal cancer incidence rates are almost three times higher in
transitioning than in transitioned countries (2, 5-7). The crude incidence rate of colorectal
cancer in sub-Saharan Africa is 4.04 per 100,000 population, with a male-to-female ratio of
1.2:1(8).

Compared to Whites, African Americans have a higher incidence and mortality of colorectal

cancer. African Americans experience CRC development at a younger average age than Whites

(9).

In Ethiopia, colorectal cancer is becoming more common overall. For men and women, the
estimated incidence rates of colorectal cancer are 8.5 and 6.3 per 100,000, respectively (4).
Colorectal cancer is the most prevalent cancer in men in Addis Ababa, accounting for 12.4%
of all cancers, and the fourth most common case in women, accounting for 5.4% of all cancers
in the city (10). Colorectal cancer accounts for 12% of cancer cases at Tikur Anbessa Hospital

oncology ward cancer admissions and 7.7% of all cancer cases in Addis Ababa city (11, 12).



1.2 Statement of the problem

By 2050, it is estimated that 24 million people would receive a cancer diagnosis each year,
with up to 70% of those individuals residing in LMIC (13). Only 27 of the 43 Sub-Saharan
Africa (SSA) nations have structured cancer registration systems; data quality varies, and

national coverage is limited. LMIC account for 70% of all CRC-related deaths (14).

Cancer accounts for around 5.8% of total national mortality in Ethiopia. According to the
GLOBOCAN, the yearly incidence of cancer is over 60,960 cases, with an annual fatality rate
of over 44,000. The Ethiopian National Cancer Control Plan recognizes that the disease cannot be
eradicated, but that its effects can be greatly reduced if effective steps to control risk factors, diagnose

cases early, and provide adequate treatment to people with the disease (10, 15).

Over the last few decades, screening, advances in cancer treatment, as well as the recent
availability of novel therapies and chemotherapy regimens, have resulted in a trend toward
better stage-specific survival, particularly for patients with stage 11 and Il diseases.
Improvements in patient management and better adherence to treatment recommendations,
evident in the increased use of curative surgery, chemotherapy, and radiotherapy, have all
contributed to rising survival rates. Patients with poor socioeconomic status, as well as those
living in low-income countries, have a more advanced stage at diagnosis, a reduced probability
of receiving medical intervention, and a higher risk of having a permanent stoma (5, 13, 15).

The overall survival and progression free survival of CRC in Ethiopia is unknown.

1.3 Significance of the study:

CRC is leading cancer in male and 4™ in female in AA City, becoming more common in
Ethiopia, although accurate data is scarce. According to limited retrospective data, the majority
of patients in Ethiopia present at an advanced stage where curative treatment is not an option.
There is a scarcity of literature addressing the survival of colorectal cancer patients in Ethiopia.
This is the first prospective study of its kind, and it will develop a multi-level assignment in
the prevention, diagnosis, management, and follow-up of CRC patients. It will also help to
address a gap in CRC research and knowledge, as well as provide a sound foundation for future

investigators.



LITERATURE REVIEW

2.1 Epidemiology

CRC is the third most frequent disease in both sexes, with 1.8 million new cases diagnosed in
2018. In terms of mortality, it ranks second, with 880 000 deaths in 2018. Colorectal cancer
incidence rates are almost three times higher in transitioned nations compared to transitioning
countries; however, with average case fatality greater in lower human development index
(HDI) settings, death rates vary less. Most African and South Asian countries have low rates
of colon and rectal cancer incidence (2, 5-7). Colorectal cancer has a crude incidence rate of
4.04 per 100,000 population in SSA, with a male to female ratio of 1.2:1(8). Again, the

incidence of CRC is lower in SSA than in South East Asian countries (16).

In general, the incidence of CRC is rising in Ethiopia. The estimated colorectal cancer
incidence rate for men and women is 8.5 and 6.3 per 100000 populations, respectively. CRC is
the most common cancer type in men, accounting for 12.4% of all cancers and the fourth most
common cancer in women, accounting for 5.4% of all cancers in the city (8, 10). According to
a 12-year analysis of cancer patterns at the Black Lion Cancer Center, GI malignancies,
including CRC, account for 12% of all cancers seen (12). According to a two-year retrospective
evaluation of all cancer cases seen at Gondar University Hospital, CRC accounts for 4.8% of

all cancer cases and is the seventh most prevalent cancer (17).

2.2 Sociodemographic, Clinical Presentation, Stage and Pathologic
Characteristics

Of all ethnic groups in the US, African Americans have the highest rates of CRC incidence and
mortality (18). CRC is becoming more common among young people of all races. This is
especially evident among young African American adults (those under the age of 50), who had
more advanced tumors than other races (19). In the United States, CRC in the young population
IS more aggressive and advanced at diagnosis. The biggest significant increase occurred
between the ages of 40 and 44. Age-based colonoscopy screening starting at age 40 is
recommended when the incidence matches that of other accepted screened cancers (20).

The presentation of CRC is widely varied among patients. In Ghana, 221 cases of CRC were
evaluated over a six-year period, the average age was 54 +16.8 years, with a range of 16 to 90
years. Weight loss (44.80%), rectal bleeding (39.82%), and abdominal pain (38.91%) were the
most frequently reported clinical symptoms. Adenocarcinoma (68.33%) was the most common



histological type observed. The majority of the patients, 89 (40.27%), were classified as late
stage (Stage IlI) (21).

From 2009 to 2013, a five-year prospective study was conducted in a Nigerian tertiary hospital.
There were 120 CRC patients seen. The majority of the patients (71.7%) had rectal cancer,
whereas the remainder 34 (28.3%) had colon cancer. The majority of colon cancer cases were
between the ages of 51 and 60. The rectum: colon ratio was 2.5:1, 31% of patients were 40
years or younger, and 37% of those with rectal cancer were 40 years or younger. Only 24% of
patients under the age of 40 and 41% of those over the age of 40 with confirmed rectal cancer
underwent surgery (22).

Even if the age-standardized ratio is more or less comparable with the industrialized world, the
prevalence, incidence, and total burden of CRC in young black Africans is rising. In this group
of patients, a high level of suspicion and aggressive management are required. One multicenter
prospective study in SSA was carried out in CRC patients under the age of 40 who were
managed between 2005 and 2011. There was no difference in gender, and the peak age was in
the third decade of life. The vast majority were rural farmers. Symptoms lasted an average of
16 months. The majority of the patients (88.7%) reported with symptoms of acute abdomen
and were confirmed to have advanced colorectal tumor upon laparotomy. Histology revealed
that 37.5% of the AC were poorly differentiated (23).

From 2006 to 2011, a Tanzanian study analyzed 332 histologically proven CRC patients,
accounting for 4.7% of all cancers. The vast majority of patients (96.7%) came late with
advanced stages. Distant metastases were present at the time of diagnosis in 24.7% of patients
(24).

A two-year retrospective assessment of 120 Colorectal Cancer patients at Tikur Anbessa
Cancer Center from 2010 to 2011 revealed that 20% presented as an emergency. Rectal
bleeding (63.0%), abdominal pain (54.3%), weight loss (44.9%), tenesmus (39.4%), change in
bowel habit (48.0%), and obstructive symptoms (17.3%) were reported. More over half of the
study participants were in stages Il to IV of the disease. More than 94% of the patients had
histologically confirmed AC. Thirty-four percent of the cases had tumors that were inoperable

indicating a delayed presentation (25).



2.3 Treatment options

CRC is one of the deadliest cancers. This can be overcome by a variety of approaches
depending on the stage of the disease: health promotion, screening programs, and the
introduction of nearly individualized treatments based on both patient features and the cancer
biology. Unfortunately, applying non-invasive and low-cost testing for population-based
screening and early intervention of colorectal cancer in SSA is not feasible for a number of

reasons (26).

Surgery, traditional chemotherapy, targeted agents, and radiotherapy are the primary
therapeutic options for CRC. However, the treatment choice is highly influenced by the tumor's
stage of presentation, several individual patient factors, and, increasingly, the tumor molecular
make-up. Most developed countries have advanced in personalized cancer treatment, but
cancer management in developing countries remains difficult (27, 28).

A significant barrier to cancer care in SSA is a lack of access to surgical care.
Gastroenterologist, Radiologist, Oncologists, pathologists, and other healthcare professionals
who are required for cancer treatment are in scarcity, and the expense of such care is another
barrier. Due to the lack of expertise in sphincter-preserving surgery, the high expense of the
stapling devices required for sphincter preservation, and the inadequacy of therapies that can
downstage rectal cancers, surgical treatment of rectal cancer is challenging. The percentage of
patients who undergo APR is now less than 25% in high-income nations. Most statistics from
sub-Saharan Africa, however, continue to demonstrate that more than 40% of patients still get
this type of resection. Stomas are frequently not socially accepted, and they can even increase
suicide (13).

Because malignancies are diagnosed at earlier stages in countries with surveillance programs,
both the incidence and fatality rates have decreased. In terms of preoperative treatment, the
standard of care for rectal cancer differs from that for colon cancer. Treatment options have
evolved over time, from single-agent 5-fluorouracil (5 FU) to combination regimens combining
5-FU with Oxaliplatin, irinotecan, or both. The introduction of targeted agents has increased
treatment efficacy in the metastatic settings. Recent attempts have concentrated on colorectal

cancer molecular classification in order to develop molecularly defined subgroups (28).

In one of the previously cited Tanzanian studies, 326 (98.2%) of 332 CRC patients had surgery.
Only 54 of 321 patients (16.8%) received adjuvant treatment. At the end of five years, just nine



of 297 survivors (3.0%) were available for follow-up. Recurrence was reported in 56 of 297
survivors (18.9%) (24).

2.5 Treatment delay

Cancer diagnosis and treatment are difficult in developing countries, including Ethiopia. There
are various factors that contribute to this, including advanced stage upon presentation, poor
health seeking behavior, delayed cancer diagnosis, and delayed initiation of treatment. The
outcome and prognosis of colorectal cancer treatment are strongly dependent on early
detection, standard treatment, and additional oncology care. In Ethiopia, studies on diagnosis
and treatment delay in breast and cervical cancer are available in part. However, literature on
the detection and treatment delays of colon cancer patients in Africa and Ethiopia is scarce.
According to various clinical findings and literatures, the delay can be categorized as Patient
delay, diagnostic delay and treatment delay (29-33).

A retrospective cohort research with 39,000 newly diagnosed CRC patients was done in China
in 2019 to determine the effect of diagnosis to treatment interval (DTI) on overall survival.
When compared to DTI 30, the risk of death increased for DTI 31-150 days (HR 1.51;95%
confidence range 1.43-1.59) and DTI > 151 days (1.64;1.54-1.76). This risk was maintained at
all stages of cancer. Based on these findings, it was recommended that the DTI for all CRC

patients, regardless of disease stage, be 30 days or fewer (34).

Missed opportunities for early detection and intervention occur in practically all malignancies;
many CRC patients experience missed opportunities. In one study conducted in the US that
assessed missed diagnostic opportunities (MDO) for CRC, 92 patients (36.5%) experienced an
MDO. Other GI-GU illnesses, such as hemorrhoids and diverticulitis, accounted for over 80%
of alternate diagnoses. Age (50) [OR = 2.29 (1.14-4.60), = 0.02] and female sex [OR = 2.19
(1.16-4.16), = 0.03] were independent risk factors for MDO. Each additional physician seen
increased the incidence of MDO by more than doubling [OR = 2.05 (1.53-2.74), 0]. .001] (35).

Delays in diagnosis have a negative impact on treatment and, ultimately, treatment outcome.
Treatment delays are classified as patient delays, general Practioner (GP) delays, and hospital
delays. Total latency can be reduced by reducing all delay intervals. A population-based
prospective observational study of 743 Danish CRC patients was conducted. Patient wait times
were especially long for RC patients (median 44 days vs.18 days). Although the median G.P.
delay was short, 25% of CC-patients experienced a G.P. delay of 59 days or more, and 25% of



RC-patients experienced a G.P. delay of 53 days or more. The fast-track recommendations
were not followed; 53% of CC-patients and 39% of RC-patients waited more than 14 days after
referral for a diagnosis. A total of 29% of CC patients and 53% of RC patients waited more
than 14 days before initiating treatment (36).

Treatment delay has inverse relation with outcome in surgically treated colorectal cancer
patients. Report from Harvard medical school analyzed 769 patients, for every treatment delay
quartile increase, odds of death decreased by an odds ratio (OR) of 0.78 (p=0.001), and
metastatic recurrence by OR 0.78 (p=0.013). Shorter survival duration had a HR of 0.81
(p=0.001) and shorter disease-free survival (DFS) HR 0.72 (p = 0.001). However, multivariate
regression adjusting for baseline staging greatly reduces these ratios, and makes them non-

significant (37).

Treatment delay in CRC is also influenced by sociocultural factors. In order to optimize
treatment attention, the healthcare provider needs to pay more attention to social groups with
less formal education. A prolonged treatment delay was documented in 65.5% of cases and
was more common among rectal cancer patients, according to a recent prospective study
conducted in Spain to evaluate the factors that influence the treatment delay of 2749 CRC
patients. Low levels of education, small tumors, ex-smokers, asymptomatic at diagnosis, and
following the use of screening were independent predictor variables of DFT in colon cancer
patients. Primary school education and being asymptomatic were the corresponding factors

among rectal cancer patients (38).

For early identification and management of CRC, a multi-level approach is necessary,
including policy-level level intervention, community screening, patient and health professional
awareness, and proper treatment facilities. Overall, the evidence suggests that longer wait times
may increase the chance of poorer CRC cancer outcomes, which encourages undertaking
diagnostic testing as soon as possible after a positive result. Longer diagnostic and treatment
wait times may affect disadvantaged groups differently, leading to greater morbidity and
mortality, indicating the potential value of specific strategies for these population subgroups
(39).

2.6 Survival

The pattern of CRC mortality differs across nations based on HDI and racial characteristics.

This is directly or indirectly related to the stage of disease at presentation, patient health-



seeking behavior, and treatment accessibility. CRC mortality is improving in high-income
countries, but disease and mortality rates are increasing in low- and middle-income countries.
The ratio of CRC mortality to incidence in Sub - Saharan Africa is the highest in the world (13,
14).

According to an Oregon study, recurrence-free survival varies depending on the stage of the
disease; for stage Il cancer patients, estimated recurrence-free survival rates one, three, five,
and seven years after surgery were 98%, 92%, 90%, and 89%, respectively. Only the T stage
was found to be strongly related to recurrence. The estimated recurrence-free survival rates for
stage Il patients after one, three, five, and seven years were 94%, 78%, 70%, and 66%,
respectively. Patients who did not receive chemotherapy had a higher recurrence rate (p =

0.023), as well as a larger number of positive nodes (p 0.001) (40).

In China, the three-year survival rate was 74%, while the five-year survival rate was 68%.
TNM staging was a prognostic factor (41). A comprehensive population-based study conducted
in four European nations (Denmark, England, Norway, and Sweden) also found that the stage

of the disease is the most important predictor of CRC survival (42).

A 13-year study in Iran found that survival rates at 1, 3, and 5 years were 90, 70, and 63% for
all patients, 89%, 67%, and 58% for RC, and 90%, 74%, and 71% for CC, respectively (P =
0.009). The significant survival predictive factors in Rectal cancers were tumor stages Il (P =
0.003, HR:2.45, 95% CI;1.34-4.49), 11l (P = 0.001, HR:3.46, 95% CI;1.88-6.36), and IV (P =
0.001, HR:6.28, 95% Cl;2.73-14.42) and IV (P = 0.003, HR:9.33, 95% CI;1.1-76.37) in colon

cancers (15).

In Vietnam, the OS rate fell dramatically to 84.7%, 56.19%, and 45.01% one year, three years,
and five years after diagnosis, respectively. The median survival was 48.59 months. Patients
with advanced stage had a higher mortality risk (HR, 3.04; 95 CI, 1.79-5.18), were underweight
(18.5 kg/m2; HR, 1.65; 95 ClI, 1.03-2.65), and had an elevated preoperative carcinoembryonic
antigen (CEA) level (>5.0 ng/mL; HR, 1.63; 95 CI, 1.03-2.59). Furthermore, younger patients
(50 years old) had worse OS than the middle-aged group (60-69 years) (43).

One study compared the rates of death in African Americans and Caucasians in the United
States. Across all data sets, African-Americans had higher overall and stage-specific risks of
CRC death and shorter survival than Caucasians. An advanced stage of disease at the time of

diagnosis is a primary contributor to the racial discrepancy in survival among African-
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Americans. Despite advances in treatment, advancements in the standard of care, and increased
screening options, racial disparities in CRC mortality and survival continue (14). Currently,
oncologists are convinced that cancer is a genetic disease, but all of the exact causative genetic
markers have not been established completely, including the explanation for the racial

difference in CRC incidence and mortality for African Americans against whites (44).

Despite medical interventions, most patients in developing countries continue to have poor
clinical outcomes and survival. In a retrospective hospital-based study in Gahanna, 221
individuals diagnosed with CRC at the Surgical and Oncological units from 2009 to 2015 were
evaluated. The median survival duration was 15 months (95% CI, 11.79-18.21). Over a 5-year
period, the overall survival rate for CRC was 16.0%. Survival rates in the first, second, third,
fourth, and fifth years were 64%, 40%, 21%, 16%, and 16%, respectively. There was a
significant variation in colorectal cancer survival rates according to stage (p=0.0001). The
major social and clinical factors influencing overall survival were family history [HR= (3.44),
p=0.029)], chemotherapy [HR=(0.23), p=0.0001)], BMI [HR=(1.78), p=0.017)] and both
chemo/radiotherapy [HR=(3.63), p=0.042)]. TNM tumor stage (p=0.012), depth of tumor
invasion (p=0.036), lymph node metastasis (p=0.0001), and distance metastasis (p=0.00) were
all related with poor overall survival (45).

Significant numbers of CRC patients do not receive standard recommended therapies in most
low-income countries, including Ethiopia. This is attributable to health-seeking behavior and,
more crucially, the scarcity of integrated care. Between 2013 and 2017, a three-year
prospective study of 300 CRC patients in Nigeria revealed that 71% of patients received the
indicated surgical procedure. When chemotherapy was recommended, approximately half of
the patients (50.5%) received it, and 4.1% received radiotherapy when it was recommended as
the optimal treatment. The median overall survival with therapy for patients diagnosed with
stage Il and IV CRC was 24 and 10.5 months, respectively. Patients who received the

prescribed treatment had a significantly higher median survival (25 vs. 7 months.01) (46).



OBJECTIVE OF THE STUDY
3.0 General Objective

To Assess the Treatment outcome and Factors Associated among Colorectal Cancer Patients
at Tikur Anbessa Hospital, Addis Ababa Ethiopia

3.2 Specific objectives

To Evaluate the Overall Survival and Progression-Free Survival of CRC patients

To Determine Factors Associated with Overall survival of CRC patients
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METHODS AND MATERIALS
4.1 Study Setting and participants

The study was carried out in the adult oncology department of TASH, under Addis Ababa
University. The radiotherapy (RT) center at TASH, established 25 years ago, is still the only
center in the country which provides RT services. The center has one linear accelerator (Linac)
and one brachytherapy machine. It’s the only hospital which provides comprehensive cancer
care including surgery, CT, RT, and palliative care services for cancer patients in Ethiopia (11).
All pathologically confirmed CRC patients who visited the oncology center at TASH were
recruited for the study. CRC patients were assessed to the time interval between manifestation
of signs and symptoms and presentation to health facilities. The time to confirmation of
diagnosis and available treatment received was obtained from patients’ chart. Patients who
consented to participate in the study underwent clinical evaluations including diagnostic tests
for proper staging. The median patient follow-up duration was 20 months. The minimum
follow-up time was 14 months until the end of data collection and the maximum follow up

duration was 40 months.

4.2 Study Design

The study is an institutional-based prospective cohort study of CRC patients from TASH
oncology department for clinical presentation, histologic types, stage at presentation, diagnosis
and treatment delay, and survival. Patients who volunteered to take part in the study were given
comprehensive clinical evaluations, including diagnostic tests and proper staging. Treatment
details are documented, and patient outcomes are monitored. Patient PFS and death were

determined through clinical follow-up and telephone interviews.

4.3 Source population

All colorectal cancer patients seen at Tikur Anbessa Hospital oncology center during the study

period.

4.4 Study population

All colorectal cancer patients who started treatment at Tikur Anbessa Hospital oncology center
from Jan 01, 2020 to September 10, 2022.
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4.5 Inclusion and exclusion criteria

4.5.1 Inclusion criteria: all biopsy confirmed CRC cases, who started treatment in TASH

oncology center with adequate clinical, laboratory and imaging information

4.5.2 Exclusion criteria: Patients with ambiguous diagnosis of CRC, Patients diagnosed
after August 10, 2021, and who didn’t start treatment

4.7 Sample size

All eligible patients with a diagnosis of CRC are included into the study. During the study
period, 415 CRC patients were seen at the outpatient department of the oncology center. Out
of those, two hundred and nine (209) CRC patients met the inclusion criteria, thereby the
final sample size of the study was found to be 209.

Total of 415 biopsy-confirmed patients were seen during the study period (n=415)

15 patients not agreed to participate in the study
(n=400)

30 patients are excluded due to ambiguous (?
wrong/inadequate information) diagnosis (n=370)

100 patients are diagnosed after August 10, 2021
— planned /prospective (n=270)

61 patients were unable to continue treatment and
follow-up in TASH (n=209)

Final data analysis (n=209) |

Figure 1: Figure 1: Flow diagram for sample determination of CRC patients in TASH, January 2020 to September
10, 2022.
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4.8 Study variables

Dependent variables

e Treatment outcome
o Alive
o Death
o Disease progression

Independent variables
e Sociodemographic factor

Age

Sex

Marital status
Educational status
Habits

Monthly income
Comorbidities

O O O O O O O

Stage at presentation
Performance status
Hemoglobin level
Delay

o Health seeking delay
o Diagnosis delay
o Treatment delay

e Types of treatments

o Surgery
o Chemotherapy
o Radiotherapy

4.8 Operational definitions

Stage at first presentation: The colorectal cancer at presentation is refers to the stage of the
patients based on TNM staging primarily sourced from AJCC cancer staging manual, eighth
edition (2017) (47). It is mainly based on imaging if the patient presentation was pre-op or
pathological based on histopathological and imaging study if the patient presentation was

post op. (Appendix I)
Early stage: Stage-I and Stage-11 (48).

Advanced Stage: Stage-I11 and Stage-1V (48)
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Performance status: The scales and criteria are used to assess general well-being and
activities of daily life, to determine appropriate treatment and prognosis. We used ECOG

performance scale in this study which is simple and widely applicable (49). (Appendix I1)

Health seeking delay (patient interval): failed to seek medical attention within 30 days of
symptom onset. The patient interval delay in literatures seen is greater than 14 days to 180

days, due to the feasibility in our patients we choose 30 days (50-53).

Diagnosis delay: If failed to made the diagnosis with 14 days of patient presentation to
health facility (36).

Treatment delay: Initiation of treatment after 30 or more days of the diagnosis is made (34).

For adjuvant chemotherapy, initiation after 8 weeks of surgery (54).

Progression Free survival (PFS): PFS refers to the length of time during and after treatment
of CRC that the patient lives without local or distant recurrence, or worsening of the
symptoms, death whichever comes first (55).

Overall survival: proportions of patients who are alive after some period (years) among
study population (55).

4.9 Data collection tools and procedures

Three oncology resident physicians participated in data collection after going through a two-
day training focused on the purpose of the study, data extraction techniques, and codes. The
principal investigator and two other supervisors were monitoring the overall data collection
process. After customization for the suitability of our patients, patient-centered interview
questionnaires (Annex-I1) were adopted (56, 57) and used to collect information from patients
via phone or in-person interviews. From related studies, data extraction questionnaires were
adopted for sociodemographic and clinical characteristics, treatment patterns and outcomes,
and survivals (39, 43, 58-60). Pretesting of the data extraction format and interview was done
on 10 patients prior to the actual study. Appropriate modifications were made based on the pre-
test result. Prior to data collection, each eligible patient’s chart was given a unique code
number. The demographic data for CRC patients that was collected included socio-
demographic status, economic status, stage at presentation, location of disease, care received
prior to cancer diagnosis, and health conditions treated before cancer diagnosis. Treatment

details are recorded and patients are followed on outcome every 3 months. The PFS and
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mortality rate the patients is also assessed through clinical follow up and telephone interview

every 3 months.

4.10 Data Analysis

The revised patient record charts were checked for completeness, cleaned manually and entered
in to Epidata version 4.60 and then transferred to SPSS windows version 25.0 for further
analysis. Different frequency tables, graphs and descriptive summaries are used to describe the
study variables like performance status, histologic type of cancer, patterns of delay and stage
of cancer at presentation. Categorical variables are compared using chi-square tests. OS is
calculated using the Kaplan-Meier method and checked by log rank test. Variables with the
log-rank value < 0.05 on Kaplan Meir are considered as having significant association. Those
predictor variables which had an association with a p-value <0.25 by univariate cox regression
analysis were entered into multivariate cox regression and a p-value of less than 0.05 was

considered to be statistically significant.

4.11 Dissemination of the result

The findings of this study will be submitted and presented to Addis Ababa University College
of medicine and health sciences. The research participant's phone number was collected, and
the results of the study will be communicated to each patient through phone call or text
message. The broader public will be informed through various local media outlets such as
radio, newspapers, and magazines. We will try to publish the study in different national and
international journal and disseminate to Health professionals and policy makers.

4.12 Ethical Considerations

This research was conducted to act in the best interests of the study participants. Ethical
approval was obtained from the department of clinical oncology, Addis Ababa University. Oral
and written consent was also requested from all the participants during data collection. Only
approved study personnel had access to this information. After completion of the study,
identifier information was set aside, and only study identification numbers (ID no.) were used
during the analysis. At the time of enrolment, study participants and their family members were
encouraged to contact the data collectors for any concerns they may have. The right to withdraw
from the research process at any point in time was respected. There were no interventions

undertaken by the investigator in terms of the investigation and treatment.
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RESULTS

Sociodemographic characteristics:

Among the 209 patients evaluated, the median age for diagnosis of CRC was 50 years (SD *
15). Twenty-five percent of the patients were below the age of 38 years and 75% of the patients
were below the age of 60 years. Majority of the patients were Orthodox Christian by religion
which accounts for 66% (n=138) followed by Protestant and Muslim, at 17.2% (n=36) and
15.8% (n=33) respectively. Most of the patients were from Addis Ababa, comprising 55%
(n=115) followed by Oromia and Amhara regions, which accounted for 23.4% (n=49) and 11%
(n=23) respectively. Thirty-nine (18.7%) patients had preexisting comorbid illness.
Hypertension was recorded in 20 (9.5%) patients, and 14 (6.7%) patients had diabetes. Alcohol
usage was recorded in 32 (15.3%) participants and history of smoking was also reported in
11(5.2%) of the patients (Table 1.).

Table 1:Sociodemographic characteristics of CRC patients in TASH, January 2020 to September 10, 2022.

Sociodemographic Characteristics Frequency Percentage (%)
<30 21 10.05
30-39 41 19.6
. 40-49 41 19.6
Age In years 50-59 41 19.6
61-69 43 20.5
>70 22 10.5
Sex Male 119 56.9
Female 90 43.1
Not at all 45 21.5
Read and write 32 15.3
Educational status Primary education 43 20.6
Secondary education 39 18.7
College and above 50 23.9
Below 1000 7 55
Monthly income ETB 1000-5000 97 75.8
> 5001-10000 24 18,8
. Yes 39 18.7
Comorbidity No 170 813
Family history No 209 100
Single 25 12
Marital status Married 175 83.7
Widowed/widower/divorced 9 4.3
Farmer 27 12.9
House wife 63 30.1
Occupation Civil servant in gov't office 46 22
NGO/private work 16 7.7
Others* 57 27.2
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Yes 46 22

Habits No 163 78

*A day laborer, guard men, carpenter, students and no job

Clinical characteristics:

Among the total 209 patients, 128 (61.2%) patients had rectal cancer, while 81 (38.8%) patients
had colonic cancer. Nearly two third of the total 209 patients, 134 (64.1%) had presented with
bowel habit changes (diarrhea, constipation or tenesmus) and about the same number of
patients had presented with rectal bleeding. Among 128 rectal cancer patients, 117(91.4%)
patients presented with rectal bleeding, and 82 (64%) had bowel habit changes. Among 81
colonic ca patients only 17 (20.1%) presented with rectal bleeding. Equal numbers (52 each)
of colon and rectal cancer patients had presented with abdominal pain. At initial presentation,
49 (38.3%) rectal and 29 (35.8) colonic cancer patients had weight loss. Fifty-six (26.8%)
patients had presented with bowel obstruction symptoms at presentation; 34 of them were
colonic and the rest were rectal in origin. Ninety-nine (82.5%) patients with rectal cancer had
mass on digital rectal examination. Two rectal cancer patients had inguinal lymphadenopathy,

while 3 colonic cancer patients had supraclavicular lymphadenopathy (Table. 2)

Table 2: Clinical Characteristics of CRC Patients Seen at TASH, January 1, 2020 to September 10, 2022

Clinical characteristics Category Frequency Percentage
(%)
Tumor location Colon 81 38.8
Rectum 128 61.2
Hemoglobin Hgb <125 102 48.8
Hgb > 12.5 105 51.2
Common presenting Symptoms Bowel habit change 134 64.1
Rectal bleeding 134 64.1
Abdominal pain 114 54.5
Weight loss 78 37.3
Bowel obstruction 56 26.79
Rectal discharge 41 19.6
Others** 10 4.8
Performance status ECOG-0 2 1
ECOG-I 168 80.4
ECOG-II 31 14.8
ECOG-III 8 3.8
Histologic types Adenocarcinoma 179 85.6
Mucinous 14 6.7
Signet ring 13 6.2
Others 3 1.5

** abdominal swelling, cough, easy fatigability.
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Stage at presentation

More than three fourth 166 (79.4%) of the patients were found to have advanced disease (stage-
I11/1V). Out of 104 patients, 56 (53.8%) patients who underwent surgery were not staged
preoperatively (Fig 1).

BN stage-! M stage!
I stage-lll [N stagedV

Figure 2:Stages of cancer at presentation for CRC patients in TASH, January 2020 to September 10, 2022.

Previous treatment profile

Among the 209 patients evaluated, 185 (88.5%) of the patients had MDO, i.e., they visited
different health care facilities before the diagnosis of cancer was confirmed. Only 24 (11.5%)
patients were diagnosed with cancer in their first facility visit for their symptoms. The most
common health care facilities that patients visited before their cancer diagnosis were private
clinics accounting 132 (63.2%) followed by public health centers, 103 (49.3%) (Table 3).

The median number of health care facilities (HCF) visited among 185 patients was 3 and about

25% of the patients visited 4 or more facilities.

Among the total 209 patients, 184 (88%) were treated for other benign diseases before the
diagnosis of cancer was confirmed. The most common condition was intestinal parasitosis,
which accounted for 108 (48.8%) followed by amoebic dysentery, 98 (46.4%), dyspepsia, 80
(38.2%) and others (UTI, STI, typhoid fever, etc.) accounts for about 30 (14.3%) patients. In
terms of the location of cancer, intestinal parasitosis and dyspepsia were commonly treated in
55 (42.9%) of rectal and 50 (61.7%) of colonic cancer patients, respectively. In patients with

rectal cancers, hemorrhoid was the most common condition that was diagnosed in about 80
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(38.3%) of the patients, followed by dysentery in about 76 (36.4%) patients. The median
number of diseases was 2. Sixty-four (30.6%) patients were treated for 3 or more conditions
(Table 3).

Table 3: Previous treatment characteristics of CRC Patients Seen at TASH, January 2020 to September 10, 2022.

Previous HCF visits and treatment characteristics Category Frequency Percentage
Types of HCF visited before the diagnosis of cancer No visit 24 115
were confirmed Private clinic 132 64
Government HC 103 49.3
General Hospital 73 34.9
Primary hospital 71 33.9
Tertiary hospital 21 10
Private clinic 132 64
The number of HCF visited before the diagnosis of 0 25 115
cancer was confirmed 1 26 124
2 62 29.7
3 39 18.7
4 38 18.2
5 10 4.8
>6 10 4.8
Types of disease treated before the diagnosis of cancer  Intestinal parasitosis 102 48.8
were confirmed Amoebic dysentery 97 46.4
Hemorrhoids 88 42.1
Dyspepsia 80 38.2
Others*** 30 14.3
The number of treatments given before the diagnosis of 0 25 115
cancer was confirmed(n=209) 1 48 23
2 72 34.4
3 43 20.6
>4 21 10

*** Constipation, acute gastroenteritis (AGE), pelvic inflammatory disease (PID), typhoid

The median time interval of health seeking after the patient experienced initial symptom was
22 weeks. The minimum interval was 1 day and the maximum interval reached up to 173
weeks. Around 25% of the patients waited > 30 weeks to consult a health care provider. The
median time interval for the cancer diagnosis after consultation of the first health care provider
was 25 weeks. The time from cancer diagnosis to surgery was assessed in 57 patients who
underwent surgery. The median time interval to surgery was 66 days with 25% of the patients
needing to waiting >114 days to undergo curative surgery. The time interval for adjuvant
chemotherapy was evaluated in 82 patients and the mean time interval was 128 days and the

median were 105 days.
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Patient, diagnosis and treatment delay

Overall, around 93.8% of cases were delayed at presentation and only 13 (6%) patients sought
care within 30 days of the symptom onset as shown in fig 2. Among 209 patients, only 38
(18.2%) of them were diagnosed to have cancer within 14 days of health care provider
consultation for their symptoms and more than 80% of them had a diagnosis delay. About 47
(22.48%) patients underwent surgery prior to diagnosis being confirmed, and 57 (54.8%)
underwent surgery after diagnosis was established, the majority of patients (75.4%) had a delay
in receiving curative surgery. Only 14 (24.6%) had the surgery within 30 days of diagnosis.
Among 82 patients, 70 (85.4%) experienced delay in receiving adjuvant CT after curative
surgical resection; Among the total participants, 50 patients (23.9%) received CT before any
other oncologic treatment, 42 (84.0%) patients were late in starting treatment; the average wait

time was more than 30 days (Fig 2).

Delayed profile

Time to CT,other than adjuvant (n=50, delayed > 30 days) [ | 84.0%

Time to Adjuvant CT (n=82, delayed > 8 weeks) ] 85.4%

Time to surgery(n=57, delayed > 30 days) m 75.4%

Diagnosis interval(n=209, delayed > 14 days) I 81.8%

patient interval(n=209, delayed > 30 days) | 93.8%

0 50 100 150 200 250

delayed ® Not delayed

Figure 3: Delay profile of CRC patients in TASH, January 2020 to September 10, 2022.
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Treatment delivered:

The treatment status of 209 patients was evaluated, with 138 (66%) having an indication for
curative surgery but 34 (16.3%) patients did not received as planned. The majority of the
procedures were performed on an elective basis, 69 (66.3%) and with 35 patients (33.7%)
undergoing emergency surgery. Twenty-six patients (12.4%) had a palliative diversion stoma.
Among patients who needed chemotherapy, 67 (32.1%) did not receive the planned
chemotherapy, and 51 (38.9%) did not finish their recommended chemotherapy regimens. A
total of 77 rectal cancer patients had been booked for RT with curative intent; however, only
15 (7.2%) of the patients received treatment until the end of the study period. In total, 56
patients (26.8%) did not get any sort of oncologic treatment (Table.4.)

Table 4: Treatment profile of CRC Patients Seen at TASH, January 2020 to September 10, 2022.

Type of treatment given Category Frequency Percentage (%)
Surgery(n=209) Planned and done 104 49.8
Planned but not done 34 16.3
Not planned and not done 45 21.5
Palliative diversion stoma 26 124
Timing of surgery (n=104) Elective 69 66.3
Emergency 35 33.7
Chemotherapy(n=209) Planned and given 135 64.6
Planned but not given 63 30.1
Not planned and not given 11 5.3
Completed the prescribed Yes 82 60.7
cycles of CT(n=135) No 53 39.3
RT/CCRT Planned and given 15 7.2
Planned but not given 62 29.7
Not planned and not given 132 63.2
Survival

Overall 141 patients (67.46%) died with 95% CI (61%, 74%) between the time of diagnosis
and the time of data analysis. A total of 11 (25%) of 44 patients with early-stage disease, 81
(87.09%) of 93 stage-1V patients and 49 (68.05%) of 72 stage-11l patients died. The median
OS is 17 months (SD, £10), with a range of 2 to 32 months. For patients who are still alive, the
minimum follow-up period until data analysis is 14 months, and the maximum follow-up
period is 40 months (Fig.3.). The 1year OS for our patients is 63.16% with 95% CI (56.23%,
69.29%). In terms of staging, the 1-year survival is 91%, 69% and 41% for stage I/11, stage-IlI,
and Stage-1V respectively.
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Kaplan-Meier survival estimate
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Figure 4: Kaplan Meir overall survival function of CRC patients in TASH, January 2020 to September 10, 2022.

The MS is 19 months for patients with good performance status at presentation versus 10

months for those with poor performance status. The MS for patients with early disease is found

to be 33.2 months, whereas the MS for patients with advanced disease is found to be 19 months.

Patients who underwent the planned surgical intervention have had MS for 26 months,

compared to 16 months for those who did not. The average MS survival time for those in the

CT group is 22 months, compared to just 12 months for those who did not follow the

recommended chemotherapy regimen (Table.5.)

Table 5: Factors Associated with survival of CRC Patients Seen at TASH using log rank test, January 2020 to

September 10, 2022.

Variable Category Cross tab Median OS P value
Censored Dead (95%Cl)

Sex Male 42 77 19.0(14.9,23.0)  0.393
Female 26 64 17.0(14.7, 19.3)

Age <40 years 21 46 17.0(15.3,18.7)  0.697
> 40 years 47 95 19.0(15.6, 22.4)

Marital status Not married 12 22 17.0(13.2,20.9) 0.887
Married 56 119 18.0(15.4, 20.5)

Education level Not read at all, read and write 20 57 16.0(19.8, 12.2)  0.033*
Primary school 12 31 17.0(11.5, 22.5)
Secondary school 12 27 17.0(11.2, 22.8)
College and above 24 26 30.0(21.3, 38.7)

Region Addis Ababa 40 75 19.0(16.2,21.8) 0.296
Out of Addis Ababa 28 66 17.0(14.5, 19.5)

Comorbidity Yes 14 25 20.0(11.8,28.2) 0.483
No 54 116 17.0(19.2, 14.8)

HCF visit before Yes 61 124 17.0(14.1,19.9) 0.848

diagnosis made No 7 17 18.0 (15.1, 20.9)

Number of HCF visits 1 HCF 8 17 19.0(16.1,21.9)  0.654
>1HCF 60 124 17.014.3, 19.7)
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Patient Interval
Diagnosis interval
Time to surgery
Time to Adjuvant CT
Timeto CT

ECOG

Hemoglobin level
Site of cancer

Group staging

T staging

N staging
Surgery
Surgery timing

Chemotherapy

Completed cycles of the

prescribed CT

The overall duration of

CT

Radiation or
chemoradiation
Number of CT cycle

Not delayed
Delayed

Not delayed
Delayed

Not delayed
Delayed

Not delayed
Delayed

Not delayed
Delayed

ECOG 0-1

ECOG >=2

Hgb <=12.5
Hgb>12.5

Colon

Rectum
Stage-1/11
Stage-1lI
Stage-1V

T-2

T-3

T-4

N1 & N2

NO & Nx

Planned and done
Planned but not done
Elective
Emergency
Planned and given
Planned but not given
Yes

No

< =6 months

> 6 months
Planned and given
Planned but not given
<=2 cycle

>2 cycle

27
41
55
13
35
20
9

37
6

49
63
5

26
42
30
38
33
23
12
11
37
20
34
34
56
8

41
15
55
9

45
10
38
12
8

21
3

49

35
106
101
40
36
11
5
33
11
72
107
34
76
65
50
91
11
49
81
6
42
93
118
23
49
24
29
20
80
54
37
44
20
20
7
41
26
52

21.0(14.9, 27.1)
16.0(13.1,18.9)
19.0(15.9, 22.1)
14.0(10.4, 17.6)
29(26.0,32.4)
32.0(28.4, 34.3)
33(28.1, 38.2)
32(29.9, 35.7)
17.0(9.5, 24.5)
23.0(18.9, 27.1)
19.0(15.9, 22.3)
10.0(6.9, 13.1)
14.0(10.5, 17.5)
20.0(15.8, 24.2)
18.0(13.7, 22.3)
18.0(15.5, 20.5)
33.2(30.7, 35.8)
19.0(16.8, 21.2)
11.0(9.3, 12.7)
26.3(23.6, 32.1)
25.0(17.7. 32.3)
12.0(9.2, 14.8)
15.0(12.2, 17.8)
25.0(22.3, 29.6)
26.0(24.2, 33.1)
16.0(10.7, 21.3)
32.0(27.7, 33.2)
24.0(15.8, 32.2)
22.0(17.9, 26.1)
12.0(9.7, 14.3)
32.0(30.4, 35.4)
12.0(9.3, 14.7)
31.0(28.9, 34.8)
24.0(21.5, 26.5)
32.0(10.4, 53.6)
19.0(16.8, 21.2)
10.0(6.0, 13.9)
26.0(19.9, 32.1)

0.038*

0.024*

0.125

0.381

0.140

0.001**

0.006*

0.331

0.001**

0.001**

0.001**

0.001**

0.043*

0.001**

0.001**

0.012*

0.114

0.001**

* statistically significant in the Log-rank test with a p-value of <0.05

** Highly statistically significant in Log-rank test with a P value of < 0.001

OS: overall survival

23



Progression free survival (PFS) analysis was done on 205 patients who met the criteria. Of
them, 147 (71.70%) patients are known to have progressed at some point in their lives.
Among these, the event of death was considered as a progression for 96 (45.93%) patients,
and 109 (52.15%) patients experienced either local or distant recurrences. Multiple site
recurrence at a time (local, liver, lung, bone, etc.), liver-only metastases, and local recurrence
occur most frequently in 19, 15, and 10 patients respectively. These 205 participants had a
median PFS of 11 months (SD % 0.7), ranging from 2 to 20 months. (Fig.4.)
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Time to progression in days

Figure 5: Kaplan Meir progression free survival function of CRC patients in TASH, January 2020 to September 10,
2022.

Factors affecting overall survival

Age over 40 increases the risk of death by 53% when compared to younger age groups
(HR=1.53, 1.02 - 2.29, P 0.040). Patients with poor performance status (ECOG-IIl & 1V) had
a 60% greater likelihood of dying than those with good functional status, HR=1.60, (1.03 -
2.48, P 0.035). In patients with hemoglobin levels less than 12.5 g/dl, the risk of death is 1.5
times higher (1.03-2.08, p 0.035) than in those without anemia. Tumor depth of invasion is an
independent predictive predictor for survival, with T-4 disease increasing the probability of
mortality by a factor of 6 (2.28-16.02, p 0.000) when compared to T1 and T2 disease,
metastases at diagnosis is associated with a more than eight-fold (3.77-19.25, p 0.000)
increased risk of death as compared to early stage cancer (stage I/11). The inability to deliver
recommended surgery and chemotherapy are also poor prognostic factors (Fig.5.)
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Table 6: Factors Associated with survival of CRC Patients Seen at TASH using Cox regression analysis, January

2020 to September 10, 2022.

Variables Crosstab Unadjusted Adjusted
Censored Death HR 95% ClI p-value HR 95% ClI P-value

Age

<40 21 46 1

>40 47 95 .93 65 131 0.671 153 1.02 229  0.040*
Educational level

College and higher 24 26 1 1

Not at all, read & write 20 51 195 122 310 0.005 148 089 245 0.134

Primary school 12 31 1.80 106 304  0.027 201 115 353 0015*

Secondary school 12 27 1.78 104  3.06 0.036 220 124 390  0.007*
ECOG

0-1 63 107 1 1

H-11 5 34 218 147 321 0.000 160 1.03 248  0.035*
Hgb at presentation

>125 1 1

<125 26 76 159 114 222 0.006 155 1.06 225  0.022¢
T-staging

T-1/2 11 6 1 1

T-3 37 42 171 .73 403 0.217 2.42 92 634 0.072

T4 20 93 443 193 10.15 0.000 6.05 228 16.02  0.000**
N-staging

N-0 23 18 1 1

N-1 15 43 212 122 3.67 0.008 99 52 193 0.998

N-2 19 75 283 167 475 0.000 1.07 57 2.02 0.832

NX 11 5 64 24 173 0.378 1.58 55 4.56 0.393
Group staging 0.000

Stage I-11 33 11 1 1

Stage-I11 23 49 412 213 7.95 0.000 365 154 862  0003*

Stage - IV 12 81 8.25 4.36 1557 0.000 853 3.77 19.25 0.000**
Patient interval

Not delayed 8 15 1 1

Delayed 60 136 267 109 652 0.031 1.20 45 319 0.709
Diagnosis interval

Not delayed 14 24 1 1

Delayed 54 117 132 8 205 0.214 12 45 LW 0.182
Chemotherapy

Planed and given 55 80 1 1

Planned but not given 9 54 235 166 3.34 0.000 211 1.44 3.09 0.000**

Not planned not given 4 7 139 .64 3.02 0.401 284 117 6.90 0.021*

* statistically significant in the multivariate cox-regression with a p-value of < 0.05

** Highly statistically significant in the multivariate cox-regression with a P value of < 0.001

HR: Hazard Ratio
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DISCUSSION

CRC is one of the most common causes of cancer morbidity and mortality worldwide.
Population based screening, early diagnosis and treatment is required to improve outcome This
institutional based prospective study looked at the overall survival and the contributing factors
(the pattern of patient presentation, diagnosis and treatment delay). Similar literature is hardly

available in the country or even in Africa.

In this study, 67.46 % with 95% CI (61%, 74%) of patients died in a median follow-up duration
of 20 months in range of 14 to 40 months. The 1-year overall survival rate is 63.13% with 95%
Cl (56.23%, 69.29%). This is similar to a finding a retrospective study in Gahanna, where the
1-year survival rate was 64% (61). Comparatively to other regions, SSA has a low rate of CRC
survival, where the recently reported metanalysis found the 1-year survival is 74%, even lower
in lower income countries like Ethiopia (60). Our finding is far lower than many other studies
performed in different parts of the world. Recently reported a large study from brazil where
2,279 CRC cases were analyzed and the 5-year OS was 63.5% and 60.6% for colonic and rectal
malignancies, respectively (48). Surprisingly, in one Chinese study reported that 3 and 5-year
overall survival is 74 and 68% respectively which is greater than 1-year survival of our patients
(41). In a similar study in Vietnam, the 1, 3 and 5 OS survival showed 84.7%, 56% and 45%
respectively (43).

The median survival time observed in our patient is 17 months, and 11 months for stage IV
disease, which is comparable to a previous study in Gahanna, MS, which is 15 months, where
lack of treatment delivery was the main reason for poor survival, and a similar explanation with
our patients (61). However, for stage -11I patients MS we found is 19 months this finding is
lower than a report from Nigeria, MS for stage-I11 is 24 months, because of curative treatment
delivery is relatively better in such locally advanced cases(46). In compared to the survival rate
of Vietnamese patients, the median survival time was 48.59 months (39.34 -57.93 months)
(43). This stark disparity resulted from varying stage distribution and type of treatment

delivery.

Progression-free survival is established as a surrogate marker for overall survival (55, 62). The
median PFS is 11 months, and only 58 (27.8%) patients have no progression at the end of the
study period. For stage 2 and stage 3 cases, median PFS is 16 and 13 months respectively.

However, the 5 years PFS of stage II/11l patients in a study done in Oregon is 90%, Proper
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adjuvant CT is identified as a protective factor for recurrence (40). It is true for our patients
who have not received the appropriate treatment recommendations which results in early
disease recurrence or death. The 5 years PFS of stage-11 disease in Italy is 78.4%, which showed
the relevance of timely initiation of adjuvant chemotherapy (63). The time interval to start
adjuvant CT is recommended within 6 to 8 weeks of definitive surgery and delay after 8 weeks
is associated with poor outcome (54, 59). In our study, 64 (84.2%) patients had to wait more
than 8 weeks to receive adjuvant CT because the mean waiting time for CT in our setup is more
than double compared to the standard time recommendation. It is due to the limited number of

CT centers in the city.

There are several factors that could affect patient survival seen in many studies. In our
assessment, a significant number of patients, 67 (32.06%), were under the age of 40 at the time
of diagnosis. we found that the probability of death increased with age greater than 40 years
(HR 1.53, 1.02-2.29 p 0.040). A Canadian study that found that young age (45 years) was an
independent predictor of better survival supports our finding (64). However, early-onset (age
50) CRC has a poor prognosis due to its advanced stage at diagnosis and poorly differentiated
histologies (65). Colonoscopy screening at age 45 and flexible sigmoidoscopy screening at age
40 is beneficial in identifying more patients with early-onset CRC in individuals who are
at average risk (66). The difference in prognosis between the two groups could be attributed to
the aggressive nature of tumor biology in the younger age group, whereas multiple
comorbidities and frailty in the older age group resulted in a barrier to initiating recommended

cancer therapy.

Despite advances in cancer treatment, socioeconomic inequities continue to play a significant
impact on all types of cancer survival. Socioeconomically disadvantaged groups are at a higher
risk of death (67). In the Netherlands, highly educated cancer patients had better survival
with low-educated counterparts (68). In our investigation, the median survival time for patients
with a college or higher education was 30 months (21.3-38.7, log-rank: p 0.033) and 17 months
for those with primary education. In multivariate, high school graduates have a doubled risk of
death, HR 2.2 (1.24-3.90, p0.007), compared to college and above graduates. This is consistent
with a Swedish study, Patients with lesser levels of education had worse 5-year relative survival
(57.9% vs 63.8% in colon cancer, 58.7% to 69.1% in rectal cancer) (68). Better health
awareness and early diagnosis, higher income, and good follow-up care could all explain this.
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Advanced stage is the most important predictor of CRC patient outcome (69). In our study, the
stage of the disease is an independent prognostic factor for lower survival, HR=8.53 (p<0.000)
for the stage-1V disease relative to early-stage disease (stage 1/11). Stage as a prognostic factor
was confirmed in earlier study done on Chinese patients (41) and recently reported large study
from Iran (15). A comprehensive population-based study conducted in four European nations
(Denmark, England, Norway, and Sweden) also found that the stage of the disease is the most
important predictor of CRC survival (42). Furthermore, various factors influence the stage of
the disease including sociographic characteristics of patient, biology of the disease and delay.

Ideally, patients should consult a physician within a reasonable time period after symptom
initiation for early diagnosis and treatment. Studies recommend that patients seek medical care
within 2 weeks of symptom development. A higher symptom awareness is associated with a
decrease in the delay of diagnosis (70, 71). In our study, the vast majority of the patients (94%)
were late in seeking care, they had waited more than 30 days. This is far beyond the projected
data when compared to different studies. In Spain, 28% of the patients waited more than 30
days to consult a health care provider (50). In middle income setup like Malaysia, where a
nation-wide study was done, the anticipated health seeking delay for rectal bleeding was 6.1%
(72). In US, the anticipated health seeking delay for rectal bleeding was 9.1% (73). Even though
further investigation is needed, the likely reason for the differences in health seeking behavior
in different countries might be due to the variation in sociocultural, economic and health
awareness. In our study, the median patient interval was 22 weeks (154 days) for any cancer
symptoms. In Denmark, the median patient interval was 28 days for rectal bleeding, 61 days
for bowel habit changes, and 31 days for abdominal pain. The presence of rectal bleeding was
associated with a longer patient interval delay (51). A multicenter Asian study had shown more
or less similar outcome with our study, with a patient interval delay for abdominal pain seen in

71.4-87.0% of patients as implicated by a lower health awareness in the population (74).

Any cancer can have a chance of missed opportunity for early diagnosis and treatments(35).
The delay in the diagnosis and treatment interval increases the risk of poor outcomes in CRC
patients (39). Once a patient consults a physician after experiencing a red flag symptom of
CRC, the care provider should be vigilant and needs to have a high index of suspicion for
malignancy. Health professionals sometimes fail to recognize the symptoms and refer to
specialist (75). Practioner also need to be aware that repeated digestive complaints warrant

rethinking an alternative diagnosis (56). In our study, the median time to diagnosis interval is
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180 days and 90.4% of the patients experienced a delay in diagnosis of cancer. This result was
significantly different when compared to other studies in different countries. A study in Spain
showed that the median diagnosis interval was 66 days and 38.3% of the patients had waited
more than 30 days for the diagnosis (50). In Danish study, diagnosis delay was found in 53%

of colonic and 39% of rectal cancer patients(36).

A missed opportunity to diagnose CRC is common despite the presence of different clues to
suspect malignancy. In one USA retrospective study, a MDO was seen by 31.4% of patients
(76). In our study, 88.5% of the patients had at least one or more MDO in health care facilities.
The common conditions that patients were treated for prior to their cancer diagnosis include
intestinal parasitosis (48.8%), Amoebic dysentery (46.4%), hemorrhoids (42.1%) and
dyspepsia (38.2%). Alternative diagnosis including hemorrhoids, diverticulitis and stomach
pain and anemia were also seen in 80% of patients who had a MDO (36.5%) (35). In another
cohort study from USA, the MDO was identified in 65% of patients; however, the majority
(38%) of the cases were due to patient related factors and only 10% of the cases were due to
failure to screen by the health care providers (77). In a Spanish study, the diagnostic clues for
patients with MDO were anemia, rectal bleeding, and abdominal pain and the main reason for
missing the cancer diagnosis was due to failure to order a diagnostic test (43.3%) (57). Our
study revealed similarities in symptom presentation, diagnostic clues, and the failure to pursue
a diagnostic investigation as a reason for missed diagnosis. Unavailability of imaging and
colonoscopy, even simple fecal occult test at the periphery when there is suspicion of cancer
and the poor tier of referral system and catchment-related issues further lengthen the time to a

definitive diagnosis.

The vast majority of patients in this study had visited several HCF including public health
centers, private clinics and various levels of private and public hospitals; however, the
opportunity for diagnosis was still missed despite red flag symptoms and signs. For instance,
most (82.5%) of the patients with rectal cancer had palpable mass on rectal examination during
oncologic evaluation. Although there needs to be further investigation to outline root causes of
missed or delayed diagnosis, it seems like the suspicion of cancer in symptomatic patients,
early referral to specialist, as well as the practice of digital rectal exam is poor among frontline
health care providers. Additionally, the recommended population based colorectal screening,
which significantly prevents morbidity and mortality through early detection of cancer for
average risk individuals above the age of 45, is lacking in Ethiopia due to economic and

resource issues (78).
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Poor PS is an indication of cancer burden and has been shown to reduce survival for a wide
range of reasons (79). In our study in patients with an ECOG of 11I/1V, the risk of death
increased by almost 60% (p 0.035). This is because patients are unable to tolerate cancer

treatment, and only supporting measures are possible.

Low hemoglobin level in cancer patients can be caused by cancer itself or by a combination of
factors; however, it has a significant impact on cancer treatment and patient survival in the long
run due to its ability to predict advanced disease(80). In this study, we observed that Hgb levels
less than or equal to 12.5 mg/dl were related to poor overall survival, with an HR of 1.55 (1.06-
2.25, p=0.022). Despite differences in magnitude and patient demographics, its prognostication
potential is similar to other studies. Preoperative normocytic anemia is associated with a
generally lower survival rate in Finland (multivariate HR 1.61, 1.07-2.42, p = 0.023) (81).
Furthermore, the impact of lower hemoglobin level is more pronounced in in black African

Americans (82) .

After cancer is diagnosed, treatment should be initiated as soon as possible considering tumor

progression with time as well as psychological stress in patients.

The median waiting time to surgery in our study was 66 days, which is more than two times
higher than the standard recommendations. In Norway, the median waiting time to colorectal
surgery is 21 days (83). Time to surgery that is longer than 30 says is associated with poor
oncologic outcome (84). In our study, among the 57 patients who underwent surgery after the
confirmation of their cancer diagnosis, 43(75.5%) of the patients had to wait more than 30 days
for intervention. This delay in intervention usually leads to disease progression, sometimes to

the point where the cancer is unresectable and death.

In our study, lack of chemotherapy was statistically associated with poor survival by two times
(HR 2.11, 1.44-3.09, p=0.000) in multivariate cox regression when compared to those who
received as indicated. The protective effect of chemotherapy is also seen in a study from
Gahanna (HR 0.23, 0.13-0.41, p=0.0001) (61). In a Nigerian study, patients who got the
recommended treatment had a significantly higher median survival (25 versus 7 months) (46).
It has been found in various investigations that timely treatment initiation is crucial for patient
survival. Treatment delays of more than 30 days increase the risk of death, as determined by a
large study conducted in Taiwan (HR: 1.51; 95% CI: 1.43-1.59) (34). Unfortunately, in our

investigation, 32.1% patients did not receive the prescribed CT at all. Until the time of data
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analysis, only 14 patients had received RT as recommended among the 76 rectal cancer patients
due to the prolonged RT wait time. Currently, the wait time for RT is more than 24 months in
TASH and there is no other RT center in the county. Our data is not consistent with any of the
existing studies. In Norway, the median waiting time for RT is 14-50 days (83). In Taiwan,
about 90.5% of CRC patients received the recommended oncologic treatment within 30 days
(34). Furthermore, due to a lack of resources in Ethiopia, 56 (26.8%) CRC patients did not
receive any form of oncologic intervention. This should be the primary explanation for our
patients' increased CRC case fatality rate. However, most patients with locally advanced
resectable or metastatic cancers in developed countries undergo standard-of-care treatments
such as surgery, CT, and RT as deemed appropriate given well-equipped cancer treatment

centers and experienced healthcare professionals, resulting in a CRC cure (27, 84, 85).

In both univariate and multivariate logistic cox regression, sex, marital status, comorbidities,
cancer location (rectum vs colon), and frequency of HCF visits had no statistically significant

association with survival.
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Conclusion: our patient's 1-year survival rate is very low, and overall mortality rate is also
very high. The advanced stage upon presentation, poor functional status, and a lack of timely
treatment initiation are all key contributors to poor survival. The vast majority of the patients
in this study exhibited all levels of delay, which would explain the advanced stage. Few patients
were diagnosed and treated in a reasonable timeframe. A significant number of patients were
unable to receive the recommended treatment. We recommend that to improve the awareness

of our community towards health-seeking behavior.

Recommendation: We recommend increasing our community's awareness of health-seeking
behavior towards CRC symptoms. We also recommend that physicians avoid overlooking
colorectal cancer in symptomatic patients. Oncology training programs should be included in
medical schools. The responsible government and NGO should prioritize the expansion of
cancer treatment centers, which would eventually allow for curative treatment without any

form of delay.

Strength of the study: The study was conducted at the largest and only comprehensive

oncology center in Ethiopia and the prospective nature of this study.

Limitation of the study: We are limited in considering CEA level as a determinant factor in
this study because the majority of the patients were investigated after some type of intervention.
The COVID-19 pandemic made patient follow-up difficult, and many patients were excluded
from the final analysis, making it impossible to determine some variables for prognostic
logistic regression due to the small number of patient proportions in cohorts.
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ANNEXES

7.1: ANNEX |: Data abstraction tools

Data Abstraction Tool for the Treatment Outcome of CRC Patients Seen in Tikur

Anbessa Hospital, Ethiopia: Prospective Cohort Study from January 2020 to September
2022.

MRN

| care No.

Phone No.

Socio-demographic data

Comments

100.1

Age

100.2

Sex

A

Male
Female

100.3

Occupation

Farmer

House wife

Civil servant in gov’t office
NGO/private work

Merchant

Student (except post graduate)
Daily labourer

Others

100.4

Marital status

Single

Married

Divorced
Widowed/widower

100.5

Region

AA

Oromia
Amhara
Tigray
SNNPR
Other(specify)

100.06

Religion

agrONMNRE OO ONMERRONME 0N ORAWODE

Muslim
Orthodox
Protestant
Catholic
Other

100.07

Co morbidity

agkrwbdeE

No
HTN
DM
RVI
Cardiac
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6. Renal
7. Other
100.08 Habits 1. No
2. Alcohol
3. Smoking
4, Chat
5. Other
100.09 Educational 1. Notatall
status 2. Read and write
3. Primary education
4. Secondary education
5. College and above
100.10 Monthly income | ----------------- birr
100.11 Family history of 1. YES
CRC 2. NO
Clinical data Comments
200.01 | Date of diagnosis(dd/mm/yy) /date -~/ /
of biopsy report
200.02 | Patients complaints at presentation | 1. Abdominal pain
(specify the duration) 2. Bowel habit change (D, C, T)
3. Rectal bleeding
4. Rectal discharge
5. LBO
6. Abdominal swelling
7. Cough
8. Bone pain
9. Weight loss
10. Incidental finding while on medical check up
11. Other (specify)
200.05 | Type of health facility visited prior 1. Government HC
to visit to the one where diagnosis 2. Private clinic/hospital
was made (more than one facility is 3. Primary hospital
possible) 4. General hospital
5. Tertiary hospital
200.06 | Number of health care providers
(HPC) visited prior to visit to the
one where diagnosis was made | =~ TTTTTTTTC
200.07 | History of treatment for before the 1. IP
diagnosis was made 2. Dysentery
3. Haemorrhoids
4. Dyspepsia
5. None
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200.08 | Duration initial symptom to first
health facility visit | e Days
200.09 | Duration of first health facility visit
todiagnosis | e Days
200.10 | Duration of diagnosis to surgery
--------------- Days
200.11 | Duration of surgery to adjuvant
chemotherapy/RT/CRT | o Days
200.12 | If surgery is not done, duration of
diagnosis to CT/RT/CRT | o Days
Physical examination findings Comments
200.13 At presentation Atmid C Atend C At last FU
ECOG 1. 0 1. 0 1. 0 1. 0
2. 1 2. | 2. | 2. 1
3.1 3.1 3. 1 3.1
4. 11 4. 1 4. 1 4. 1l
5 IV 5 IV 5 IV 5 IV
200.14 Pertinent 1. LAP (inguinal/supraclav)
PIE 2. Chest findings(specify)
findings 3. Abdominal mass/Organomegaly
4. Ascites
5. Rectal mass on PR
6. Edema
7. Other (specify)
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Work UP Comments
200.15 Diagnostic work up 1. CBC
2. RFT
3. LFT
4. CEA
5. Colonoscopy
6. CXR
7. Abd-Pel US
8. CT 1. Chest
2. Abdomen
3. Pelvic
9. MRI 1. Abdomen
2. Pelvic
10. Type of 1. colonoscopy
biopsy 2. sample from while doing
diversion
colostomy/exploration
3. surgically resected
specimen
200.16 Histologic sub type | 1. AC, NOS
2. Mucinous
3. Medullary
4. Signetring
5. Others(specify)
6. Not reported
200.17 If AC, NOS grade 1. AC, Grade I (well differentiated)
2. AC, Grade Il (mod differentiated)
3. AC, Grade Il (poorly differentiated)
1. AC, Grade not reported
200.18 Margin status 2. Free
(proximal, distal or 3. Involved
both) 4. Not reported
200.19 CRM 1. Free
2. Involved
3. Not reported
200.20 MSI 1. Not done
2. High
3. Low
4. Stable
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200.21 LVSI 1. Invasion not seen
2. Invasion seen
3. Not reported
200.22 PNI 1. Invasion not seen
2. Invasion seen
3. Not reported
200.23 Tumor Budding 1. Invasion not seen
2. Invasion seen
3. Not reported
Pathologic staging Comments
200.24 T
200.25 N
200.26 No of nodes harvested
200.27 No of +ve nodes
200.28 Pathologic stagingat | 1. stage | 3. Stage Il 4. Stage IV
presentation 2. Stage Il a. A a. IVA
a. llIA b. 1IB b. IVB
b. 1IB c. HiC c. IvC
c. iC
200.29 CT/MRI findings 1. Mass (site and size)
2. Adjacent organ involved (T-staging)
3. LN (no)
4. Mets
5. Ascites
6. Others
200.30 If mets, site of mets 1. Liver
(including 2. Lung
CXR/US/FNAC) 3. Bone
4. LN
5. Peritoneum
6. Other
200.31 clinical group staging | 5. stage | 7. Stage Il 8. Stage IV
at presentation (based | 6. Stage Il a. A a. IVA
on imaging) a. llIA b. 1IB b. IVB
b. 1IB c. HiC c. IvC
c. lIC
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Colonoscopy (31,32)

Comments

200.31 Site from the anal 1. Cecal 7. SC
verge 2. AC 8. RS
3. HF 9. Rectal (subsite
4, TC by MRI)
5. SF
6. DC
200.32 Colonoscopy Findings 1. Mass The full report
2. Ulcer
3. Stricture
4. Others (specify)
Lab values Comments
200.33 Lab Before CT At mid C Atend C At last FU
Hgb
PIt
ANC
AST
ALT
ALP
Bil -D
Bil-T
Alb
Cr
CEA
Treatment Comment
300.01 Frist treatment 1. MDT
decision 2. Surgeons
3. Oncologists
300.02 Type of treatment 1. Surgery
planned (> 1 possible) 2. CT
3. CRT
4. RT
300.03 Type of treatment 1. Surgery
given (> 1 possible) 2. CT
3. CRT
4. RT
date(mm/dd/yy)/comment
300.04 Surgery 1. Emergency / /
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2. Elective

300.05 Type of Surgery if 1. Rt hemicolectomy/extended
colon 2. Lt hemicolectomy/extended
3. Transverse colectomy/extended
4. Sigmoid resection
5. Enbloc resection
6. Others (specify)
7. Inoperable and only diversion colostomy
300.06 Type of surgery if 1. Trans-anal mucosal excision
rectum 2. APR
3. LAR
4. + TME
5. Inoperable and only diversion colostomy
300.07 Chemotherapy if 1. Adjuvant / /
given 2. NA
3. Palliative
300.08 Type of CT if given 1. Single agent Capecitabine
2. CAPOX
3. 5-FU/leucovorin
4. FOLFOX
5. FOLFRI
6. Others
300.09 Cycles of CT planned | ---------------
300.10 Cycles of CT given | —--—-—----—----
300.11 RT if given 1. Adjuvant CRT initiated------- f---mm- /----
2. NACRT
3. Palliative completed------ [------ f-----
300.12 Dose/fractionation of
RT planned
300.13 Dose/fractionation of
RT given
300.14 Sequence of treatment | 1. CT alone
given (surgery isonly | 5 Surgery >CT
definitive) started------/------/
3. Surgery=>CCRT->CT
leted-----/------ f------
4. NACT ->Surgery>CCRT compiete
5. NA-CCRT->Surgery>CT
6. Surgery >CCRT
7. CT>RT
8. CCRT->CT
9.

Surgery alone
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Treatment outcome

400.01

Mid cycle work- up

CEA

CXR

Abd-pel US
CT/MRI

Not done at all

arowdE

Comments

400.02

Mid cycle response

Complete response
Partial response
Stable

Progression

400.03

If progression

Local progression
Distant mets

a. Liver
Lung
Bone
LN
Other

N o

® o 0T

~
~

400.04

Mid cycle plan

Second line CT
RT(CRT)
Palliative care

~owbdE

Continue the same RXx

400.05

End cycle work-up

CEA

CXR

Abd-pel US
CT/MRI

Not done at all

400.06

End cycle response

Partial response
Stable
Progression

PR OrwDdPE

Complete response

400.07

If progression

w

Local progression
4. Distant mets

a. Liver
Lung
Bone
LN
Other

o0 T

~
~

400.08

End cycle plan

Eal oA

Follow up
Second line CT
RT(CRT)
Palliative care

400.09

New recurrence on follow up

1. No
2. Yes
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3. Unknown
400.10 If new recurrence 1. Local | e [------- /----
2. Distant
3. Both
400.11 If distant metastases on follow 1. Liver
up 2. Lung
3. Bone
4. LN
5. Other
400.12 Clinical Ass’t on last FU 1. Stable disease date:
2. Local Progressive disease /
3. New distant mets
400.13 Outcome 3 month of Dx 1, Alive 2, Lost to follow up date [l
3, Died
400.14 Out come at 6 months of Dx | 1, Alive 2, Lost to follow up date [l
3, Died
400.15 Out come at 12 months of 1, Alive 2, Lost to follow up date [l
Dx 3, Died
400.16 Out come at 18 months of 1, Alive 2, Lost to follow up date [l
Dx 3, Died
400.17 Out come at 24 months of 1, Alive 2, Lost to follow up date Il
Dx 3, Died
400.18 Out come at 30 months of 1, Alive 2, Lost to follow up date Il
Dx 3, Died
400.19 Out come at 36 months of 1, Alive 2, Lost to follow up date Il
Dx 3, Died
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7.2: ANNEX I1: Questioner Amharic version

AFNTLPF e+HDP e PAPMLP ECI°

Code: CRC MRN | care
LA17WNLOANE v 3 (rharAlt
100.03 NePF P
100.09 PHIPUCT LLEPT AT 10
100.10 PoC 0.8 0¥t 1o- 1. 2. aoav\( AAEA 9P
100.11 A0+AP +arade ALY N'70C AA10C
200.02 havgaoce B9o¢ 100t PN JPANT 927877 CFO-(NMHCHC £574)
PUhgS aoHaet (Hrevhhrt
200.05 ¢ ARANT NEIIM@- PP (4T 19 D 6. mSs mng 9. AmFAL POTHA
TP FeA@ INC(NATE 1AL RFAN) 7. 94 hazh 10. ééith PATHA
8. pavgavCe AT 11. +Ctis rirtra
200.06 N0C A7%A0T NZINO- + 3P 08 AT TP TP
200.07 N70C AMRANT NID$ (4t APHT@- (TLF FharPi 1. PAYEF FATA 4. @I
2. A730 5. AA
3. hgetr 6. fag
200.08 pavEavCe PART e (u-Af (A7H A7 OO 10 UNI® O P85 -----mm---
200.09 AgvgaoCe 1, UL (L 034 O0YE A2 @0 10 020C ARANE P+ CT ------
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7.3: ANNEX I11: Consent form (English version)

Information Sheet and consent process for patients
Principal investigator: Dr Girum Tessema

Title: Treatment Outcome and associated factors among Colorectal Cancer
Patients Seen in Tikur Anbessa Hospital, Ethiopia:

I have been given information about treatment Outcome and associated factors Among
Colorectal Cancer Patients Seen in Tikur Anbessa Hospital and discussed the research project
with Dr. Girum Tessema who is conducting this research as part of partial fulfilment of
specialty certificate in clinical oncology supervised by Dr. Mathewos Assefa in the department
of oncology at the Addis Ababa university.

| have been advised that there is no significant risk, burden or additional cost associated with
this research and have had an opportunity to ask Dr Girum Tessema any questions | may have
about the research and my participation.

| have been selected because | have the disease. | have been informed that there is no payment
for being participated, there will not be data sharing other than the principal investigator, and
all the data will be kept safe and confidential. | am not going to receive any direct benefit from
being participated in this study but I will have the opportunity of close follow up for treatment
complications, disease progression and timely intervention.

| understand that my participation in this research is voluntary, I am free to refuse to participate
and | am free to withdraw from the research at any time. My refusal to participate or withdrawal
of consent will not affect my treatment in any way.

If | have any enquiries about the research, I can contact Dr Girum Tessema (phone
n0.0966732950) and Dr Mathewos Assefa or if | have any concerns or complaints regarding
the way the research is or has been conducted, | can contact the ethical committee of AAU.

By signing below, I am indicating my consent to (please tick)
1 Bring already done workups
1 Having oral or Phone interview if the investigator wants

| understand that the data collected from my participation will be used for purpose like journal
publication and I consent for it to be used in that manner.

49



7.4: ANNEX IV: Consent process (Amharic version)

PHAFLPT £ovLES 0OTOT PO

PS POt A&éL: &IC A% 00T

PGk ACONCT: (I A4.0 AN SLOCAL TRC AINA PATHA T A78T N70C FholPT
PUNI°T U3 AG Ot

Az A PFAR A78T NT0C PUNIPS Ui AS @t NterAt ANTLMS @ P75 TEEhT O-Favant O A%0 ANO
270CAT TRC ATNA PATFA £h720C vh9°G T9°UCT Pavavl P U7 NTLOED+ &/C “15-9° 1017 AT
NATTNED &/C PEPO AOG- (1E aPLE OV AU-::

NPGE (10°ATE, I°W° ARYT Mot MLI° 614 D, AILTILTLD TINRATAINTILD-P° (N F87 (havalt
TenT14 a0l N&IC 15I° -0 TITTT WILIPTA HTTHLAAY-:

A% ATSE Phavs Pt N3O AAANT OF 10+ ALY 00 291040 I°79° 11C R2AA AS 9775 D-9° avlB
NPGF ALC1PT O, TLATEPrE MRS M A2 HICTA:: (FenT169° PPCN hFA ALA
ATLIVGLT hD-PAU-::

a9 TATE avx (9P (Al .28 AL P1aPAl TS AT A%t 29924 oo 0P
ATV T FAU-:: LAaPAtTE DRI° TR P (IHY PATHA NTITTD hh9°G AL I°79° 40  +XAT
ALAL(CIP::

QATGE TenT14 aPLE NENTETTTEDI® TPE DA™ £/C 1497 +0o1 (hdh: 0966732950) AS &/C “IEPR
A4(ndh: 0911240521) O97175@9° 1H 97121C AFAAR: QBAR 9715090 pPE hATY PPoEk
Tl TPT nFF Fmbhet ALCAPT aomeP WFAAU-:: TGO P AT ALLO AN RLGCAT
vho°q nAE: 019°90C 0ol TP hFadu-(0dh:251-118-96-13-96)::

N7kt AL NPLLI° aPATITET ALIIMAU-(ATT AL AT C&CT)
> N°Cae 1014 O ahF AoPdant
O 050 DR LaAh FAPMEP ATIKEA
(A% +ATE AN a0L8 ATGT VTPt hG TPI° AL RT18T.0- T04 ALCIAU-::

ne::

&G

7.
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ANNEX V: Conceptual frame work

Sociodemographic factor

Age

Sex

Marital status
Educational status
Habits

Delay

Health seeking delay
Diagnosis delay
Treatment delay

Monthly income
Comorbidities

Types of treatments

Clinical characteristics
Stage at presentation
Performance status

Hemoglobin level

Surgery
Chemotherapy

Radiotherapy

Treatment outcome

Alive

Death

Disease progression
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APPENDIX

8.1 APPENDIX I: TNM STAGING OF CRC, AJCC 8TH EDITION, 2017 (47).

T category Description
Tis: CIS or invasion into lamina propria without extension to the muscularis mucosae
T1: Invades submucosa (muscularis mucosae)
T2 Invades muscularis propria
T3 Invades through muscularis and into pericolorectal tissues
T4 T4a Penetrates surface of visceral peritoneum (including gross bowel perforation)
T4b Invades or adheres to adjacent organs

N category Description
N1 Nla 1 regional LN

N1b 2-3 regional LNs

Nic Tumor deposits in subserosa, mesentery, or non peritonealized pericolic or

perirectal tissues without regional LN mets

N2 N2a 4-6 regional LNs

N2b >7 regional LNs
M category Description
M1 Mla Mets to single organ/site (e.g., liver, lung, non-regional LNSs) without peritoneal

mets

M1b Mets to >2 organs/sites without peritoneal mets

Mlc Mets to peritoneal surface with or without additional organ/site mets
Group staging Description
Stage I T1-2NO
Stage Il A T3NO

1B T4aNO0
lC T4bNO

Stage 111 A T1-2N1 or N1ic; T1IN2a
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8.2: APPENDIX Il: Eastern Cooperative Oncology Group (ECOG, Zubrod,
World Health Organization) performance scale (49).

Performance status Definition

ECOG-0 Fully active; no performance restrictions

ECOG-I Strenuous physical activity restricted; fully ambulatory
and able to carry out light work

ECOG-II Capable of all self-care but unable to carry out any work
activities. Up and about >50% of waking hours.

ECOG-III Capable of only limited self-care; confined to bed or chair
>50% of waking hours.

ECOG-IV Completely disabled; cannot carry out any self-care;
confined to bed or chair.
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8.3: APPENDIX I11: Response Evaluation Criteria in Solid Tumors (RECIST)

(86, 87)

Response
assessment

RECIST guideline, version 1.0

RECIST guideline, version 1.1

Target lesions

Disappearance of all target lesions and reduction

CR Disappearance of all target lesions | in the short axis measurement of all pathologic
lymph nodes to <10 mm
>30 percent decrease in the sum of | >30 percent decrease in the sum of the longest
PR the longest diameter of the target diameter of the target lesions compared with
lesions compared with baseline baseline
>20 percent increase in the sum of . .
. >
the longest diameter of the target >20 percent increase of at least 5 mm 1n_the sum
. . of the longest diameters of the target lesions
lesions compared with the smallest .
. compared with the smallest sum of the longest
sum of the longest diameter :
PD . diameter recorded
recorded since treatment started OR
.IC.)rI]:‘; anbearance of one or more The appearance of new lesions, including those
PP detected by FDG-PET
new lesions
SD Neither PR nor PD Neither PR nor PD

Non-target lesions

Disappearance of all non-target

Disappearance of all non-target lesions and

CR lesions and normalization of tumor o
normalization of tumor marker levels
marker levels
Persistence of one or more non- . .
. Persistence of one or more non-target lesions
target lesions and/or the .
IR, SD : and/or the maintenance of tumor marker levels
maintenance of tumor marker L
. above normal limits
levels above normal limits
The appearance of one or more new lesions or
unequivocal progression
If patient has measurable disease, an increase in
the overall level, or substantial worsening in
non-target lesions, such that tumor burden has
Appearance of one or more new increased, even if there is a SD or PR in target
PD lesions and/or unequivocal lesions

progression of existing non-target
lesions

If no measurable disease, an increase in the
overall tumor burden comparable in magnitude
to the increase that would be required to declare
PD in measurable disease (eg, an increase in
pleural effusions from trace to large, or an
increase in lymphangitic disease from localized
to widespread)

54




