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Abstract
Background:The incidence of Cancer is increasing worldwide; it is estimated to increase from over 14 million in
2012 to 22 million by the year 2030, with a significant increase in low- and middle-income countries. Data from
population-based cancer registries are the only reliable source to monitor the incidence, pattern, and trend of
Cancer. The first population-based registry in Ethiopia was established in 2012 to collect data on topography, age
and sex distribution, and profile and trend of Cancer in Addis Ababa City.
Objective:The primary aim of this study is to determine the prevalence and temporal distribution of cancer within
the urban confines of Addis Ababa over the course of the period spanning from 2012 to 2021.
Methods All invasive cancer cases diagnosed among Addis Ababa residents from January 2012 to December 2021
were included. The frequency of Cancer by tumor site, sex, and age group in the study period was presented. The
age-standardized incidence rates and cumulative incidence rates for the top ten cancer types for males and females
were calculated. Age-specific rate by 5-year interval was graphically presented to show the distribution of cases
by age group for the top five cancers. Cancer trend was assessed using joint regression analysis and adjusted
standard rates.
Results: A total of 25,391 invasive cancers were diagnosed from January 2012 to December 2021 in Addis Ababa,
with two-thirds of the cases occurring in females. The median age at diagnosis was 50 years for females and 52
years for males. Forty-three percent of the cases occurred in age <50 years in females compared to 29% of the
cases in men.
The three most common cancers among females were breast (35%), cervix uteri (14%), and colorectal (6.8%).
Colorectal Cancer (13.5%), prostate (8.8%), and Lymphoma (8.5%) were the top three among males. For both
sexes combined, female breast, cervix, and colorectal cancers account for 40% of total cases. For all cancer types
combined, the age-standardized rate in females (138.9 cases/100,000) was twice higher than in males
(76.2cases/100,000). Likewise, the lifetime probability of developing Cancer was considerably higher in females
than in males (14.65% versus 8.45%), with 4.38% and 2.51% for breast and cervical Cancer,respectively. In
males, colorectalCancer has the highest rate (1.26%), followed by prostate cancer (1.15%).
ConclusionsBreast, cervical, and colorectal cancers account for four in ten cancer cases diagnosed in Addis
Ababa; this underscores the need for the implementation of proven preventive and screening measures to reduce
the morbidity and mortality associated with these cancers.[Ethiop. J. Health Dev. 2023; 37(4): 00-00]
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Introduction

The incidence of Cancer is increasing worldwide; the
annual number of cancer cases in the world is
estimated to increase from over 14 million in 2012 to

high-quality data to be included in the International
Agency for Research on Cancer (IARC) Cancer

Incidence in five Continents (CI-5) volume X (3, 4, 5,

22 million by the year 2030, with a significant increase
in low- and middle-income countries. This is mainly
due to increases in aging,population growth, changes
in reproductive factors, rapid economic development,
and urbanization (1, 2, 3).

In 2020, an estimated 801,382 new cancer cases and
520,158 cancer deaths occurred in sub-Saharan Africa
2020. Cancer of the breast and cervix combined
account for one-third of cases in both sexes. In males,
prostate cancer is the leading Cancer,followed by liver
cancer in most sub-Saharan countries (3).

Population-based cancer registry data are the most
reliable source of information for cancer control
program planning, monitoring, and evaluating the
effect of preventive and screening interventions.
Cancer registration coverage in Africa is low, and
about 20 countries do not have any cancer registry.
Only seven countries in Africa were found to have

6).

The Addis Ababa population-based Cancer Registry
(AAPBCR) is the first and the only population-based
cancer registry in Ethiopia. It was established in 2012
under a female reproductive organ cancer research
project with financial and technical support from
Martin Luther University, Halle. Since 2014, the
registry has been funded by the American Cancer
Society.

The purpose of the AAPBCR is to collect all incident
cases of invasive cancer cases diagnosed in Addis
Ababa City and describe the frequency, rate, and
patterns by demographic, morphologic, and clinical
characteristics. The result from this data is used for
planning and evaluation of cancer control programs in
the city and identification of emerging trends in cancer
rates.
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This paperdescribes the cancer profile in Addis Ababa
during the last ten years using data obtained from
AAPBCR.This will guide the cancer control program
in the country and serve as a baseline to monitor and
evaluate the trend and effect of cancer control
interventions over time.

Material and Method

Addis Ababa is the capital city of Ethiopia and is
located at an altitude ranging from 1800 m to 2400m
above sea level. It is multi -ethnic population
originating from different parts of the country. The
total population of the city in 2017 was estimated to be
around 3.5 million. Life expectancy in Ethiopia has
improved by 21.93 from 46.91 years in 1990 to 68.84
years in 2019. Addis Ababa has the highest life
expectancy of 70.86 years (23,24).

AAPBCR registers all incident cases of Cancer among
Addis Ababa residents. The central statistics office
defines Addis Ababa resident as any resident who
stayed atleast 6 months in the city. Patients from other
parts of the country were excluded. Trained contact
persons in each health facility register all incident
cancer cases from selected government and private
health facilities. In a few facilities, however,
AAPBCRstaff actively collects the cases from the

health institutions. The registry uses a standard data
collection form developed by IARC to collect
demographic data tumor-related data like cancer
topography, morphology, behavior of the tumor, and
basis of diagnosis. International Classification of
Diseases for Oncology (ICD O 3) was used to code
each cancer type (29). For childhood cancer, the cases
are coded according to the International Classification
of Childhood Cancer (ICCC) (30). CanReg5 software,
developed by the International Agency for Research on
Cancer (IARC) was used for data entry, analysis, and
management. Frequency, age and sex distribution, age-
standardized rate, and cumulative risk of Cancer by
sex were calculated. Cancer trend was assessed using
joint regression analysis and adjusted standard rates.
The results are presented using pie charts, tables, and
graphs.

Results

A total of 25,391 cancer cases were registered between
January 2012 and December 2021; 67% of the cases
were among women. By age, the majority of the cases
in females occurred in a relatively younger age group
between the ages of 30 to 49 (43%) as compared to
males, where a higher rate is seen between the ages of
50 to 69(39%) of the cases (Figure 1).
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Figurel. Cancer distribution by age and sex in Addis Ababa, Ethiopia, from 2012 to 2021

Frequency and site of Cancer
Figure 2 shows the top ten mostcommon cancers in

Addis Ababa. Breast cancer was the leading
(n=6014;35%), followed by cervical
cancer(n=2399;14%), and

colorectal cancer (n=1095;6.4%). In men, colorectal
Cancer was the leading (n=1,123;13.5%), followed by
prostate cancer (n=745;8.9%) and Lymphoma
(n=708;8.5%).
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top 10 cancer sites
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Figure2. Top 10 cancers among males and females of Addis Ababa, Ethiopia, from 2012 to 2021
Age-standardized rates of top 10 cancers

Age-standardized rates for the top 10 cancers for men  cancer (9.5 cases /100 000) and Lymphoma (5.7 cases
and women are shown in Figure 3. Among men, /100 000). While among women, breast cancer has the
colorectal Cancer has the highest age-standardized  highest ASR (42.5/100 000), followed by cervix uteri
rates (10.3 cases /100 000), followed by prostate  (21.2/100 000) and colorectal (9.1 /100 000).
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Figure 3. ASR of top 10 cancers in males and females of Addis Ababa, Ethiopia, from 2012
to 2021

Cumulative incidence rate of top 10 cancers breast cancer (4.56%), followed by cervical
(0-74 years) Cancer (2.62 %.) Inmen, the lifetime risk was
The lifetime probability of developing Cancer is highest for colorectal Cancer (1.26%), followed
almost twice as high in females (14.65%) than in by prostate cancer (1.15%).

males (8.45%). Among women, the lifetime
probability of developing Cancer was highest for
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Age-specific rate of top five cancers increase at younger ages and reachedtheir peak
Figure 4 portrays age-specific incidence rates for  between the age of 50 and 60. Breast cancer has the
selected cancer types by sex. In general, incidence  highest incidence of all the cancer types,with the rate
rates increase with advancing age. In men, the rising to over 100 cases per 100,000 inthe 50-64-
incidence of most cancers increased after age 40 and  yearage group.

reached its peak at 80. Among women, rates began to
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Figure 4.Age-specific rate of top 10 cancers among males and females of Addis Ababa, Ethiopia,
from 2012 to 2021

Trend of common cancers in Addis Ababa Only two hematologic malignancies,Lymphoma, and
In almost all solid malignancies, there was an  leukemia,have shown a decliningtrend in the last ten
increased trend in incidence during the study period.  years (Figure 5).

Prostate and pancreas cancer have the highest increase.
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Figure 5. Cancer incidence trend in Addis Ababa, Ethiopia, from 2012 to 2021

Basis of Diagnosis of patients with morphologic diagnosis is higher (95%)
Approximately 91% of the diagnoses were  for all accessible areas like breast, uterine cervix,
morphologically verified. In the remaining cases, leukemia, and head and neck cancers and relatively

cancer diagnoses were based on imaging findings, lower for deep-seated sites like brain and pancreatic
tumor markers, and death certificates. The percentage  cancers.
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Childhood cancer (0 to 14 years)

A total of 699 (2.8%) of cancer cases were diagnosed
in children. The majority of cases were males and
occurred in the age group 0- 4 with an ASR of 97.9/
million. Approximatelyhalf of the patients had
hematologic malignancies, leukemia (n= 210; 30 %)

and Lymphoma (n=121; 17 %); this was followed by
soft tissue sarcoma in 82 cases (11 %) and renal
tumors in 78 cases (11, 2%). The incidence of the top
ten cancers by age group and sex ratio are shown in
Table 1.

Table 1: Incidence of childhood cancer, classified according to the International Classification of

Childhood Cancer (ICCC-3).

ICCC3 Number of cases Rates per million
0,
0-4 5-9 10-14 All M/F t{())tal 0-4 5-9 10-14 Crude ASR
All 292 214 193 699 1.3 (1)00' 37' 775 797 856 86.0
| Leukemia 87 76 a7 210 1.3 30.0 59' 275 194 257 258
| Lymphomas 30 46 45 121 2.8 17.3 10' 16.7 186 148 147
Il CNS neoplasms 5 7 9 21 1.1 3.0 1.7 25 3.7 2.6 2.5
IV Neuroblastoma 15 8 2 25 1.1 3.6 50 29 0.8 3.1 3.1
y Soft ssue | g 90 24 82 16 117 | 72 99 100 101
sarcomas 7
VI Retinoblastoma |33 4 0 37 13 53 11' 14 00 45 48
VI 17.
| Renal tumors 51 23 4 78 1.1 11.2 1 8.3 1.7 9.6 9.8
?I/I Hepatic tumours 5 ‘ 1 10 1.0 14 1.7 14 0.4 1.2 1.2
1 Malignant  bone |, 14 30 46 12 66 |07 51 124 56 55
tumors
X  Germ cell tumours | 7 2 8 17 0.1 2.4 23 0.7 3.3 2.1 2.1
XI Other 19 10 23 52 1.1 7.4 6.4 3.6 9.5 6.4 6.4
Discussion (4, 5). The rate is much lower than in economically

Cancers occurring in females account for two-thirds of
the total cases, with breast and cervical Cancer
accounting for 50% of all cancer cases in women. Male
Cancer accounts for only a third of cases, much less
than most countries of the world, including
neighboring countries such as Sudan, Khartoum
(46.2%),and Kenya, Nairobi (43%). This difference is
largely due to a lower rate of prostate, lung,
esophageal, liver, and Kaposi’s sarcoma cancers
compared to other countries (11, 16,17). The other
possible explanation is under registration of cases
diagnosed by imaging and tumor markers like liver and
prostate cancer.

The pattern of incidence in women is generally similar
to most African countries, with breast and cervix
leading in 29 and 19 sub-Saharan countries,
respectively. Among men, colon and rectal cancer are
the leading Cancer followed by prostate cancer, which
is different from most African countries where prostate
cancer ranks first in 40 African countries, followed by
liver and colorectal Cancer (3).

The ASR for Cancer in women (132.3 cases /100,000)
is comparable to neighboring countries such as Sudan
(124.3/100000) and East Africa region (125/100,000)
but lower than that in Kenya (168 cases per 100,000)

developed regions such as North America (274/100
000). For men, the ASR (73.8 cases /100 000) is lower
than Sudan (90.8/100,000) and Kenya (161/100,000).
However, it is considerably lower than in North
America (334/100,000). This is due to a lower rate of
cancers like Kaposi “sarcoma and esophagealCancer as
compared to the other Eastern African nations and a
lower rate of lung and prostate Cancer compared to
most of the world (3,4).

Breast Cancer

Breast cancer is the most common Cancer among
women in most of the world. The global incidence rate
of BC increased overall by 1.44% per year (95%
Cl=1.42, 1.47), with statistically significant increases
in all age groups and in 6 out of 7 regions (5, 20). The
incidence varied significantly with the level of
development, lifestyle, and age structure of the
country, with the highest rate in countries such as
Australia and New Zealand; the most rapid increase in
incidence was observed in sub-Saharan Africa between
mid-1990 and mid-2010 (3, 18,27).

Breast cancer is the leading Cancer in four of the six
regions in Ethiopia (19). Breast cancer has the highest
ASR, with a cumulative lifetime risk of 4.56%.
Overall, the ASR is comparable to Sudan, Zimbabwe,

Ethiop. J. Health Dev. 2023; 37(4)
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and Nigeria but lower than Kenya (11, 12, 15, 16).
Theage-specific rate shows a sharp increase after the
age of 40, reaching a peak of 135 cases per 100 000
between the age of 50 to 55. With increasing life
expectancy, urbanization, late childbearing age, and
low breastfeeding rate, the burden is expected to
increasefurther.  Increasing public awareness and
screening in this age group is appropriate to reduce
breast cancer morbidity and mortality (1, 2, 3).

Cervical Cancer

Cervical Cancer is the second most prevalent Cancer in
Addis Ababa. It accounts for 13 % of cancers in
women.  The incidence rate in the city (21.1
cases/100,000) is much lower than in most sub-Saharan
countries, such as Zimbabwe, Uganda, and Kenya and
is similar to Nigeria. This is likely due to relatively
lower HIV prevalence compared to other sub-Saharan
countries (21, 22, 23).The burden of cervical Cancer is
very low in the developed world due to long-term
implementation of screening programs. This is a
disease ofdeveloping countries where public screening
is unavailable or very low. It is associated with sexual
and reproductive factors and infection by oncogenic
HPV subtypes. The burden is higher in women infected
with human immunodeficiency virus (HIV), which
increases their risk of developing precancerous cervical
lesions and cervical Cancer (21, 22).

In August 2020, the WHO launched a Global strategy
to eliminate cervical Cancer by 2030 with HPV
vaccination. Ethiopia introduced cervical cancer
screening using VIA to reduce the burden of cervical
Cancer in the country. Increasing uptake through
awareness creation and strengthening of HPV
vaccination of school children will reduce the burden.

Colorectal Cancer

Colorectal Cancer is the third most common Cancer
worldwide in men and the second in women. It was a
rare disease in Africa some decades ago,but it is now
the fifth most common Cancer (12). The rate has
increased significantly over the past decade in 157 of
204 countries (25). It is the leading Cancer in men and
the third in women in the city. In previous similar
studies, CRC ranked first in men and fourth in women
(19). The rate is similar to Zimbabwe and Kenya (9,12)
and higher than Sudan and Nigeria (11, 15). Theage-
specific rate increases with age from 5 cases /100,000
in the 30°s to a peak of about 50 cases /100,000 in the
60 to 70-year age group.

Prostate cancer

Prostate cancer is the most commonly diagnosed
Cancer in more than 50% of the countries. The
incidence varies across the world from 6.3 to 83 4 per
100,000 (4, 5). An increasein trend was reported from
1995 -2018 in most sub-Saharan countries. This is
likely due to improved screening and diagnostic tests
like PSA and transurethralresection biopsy (26,28).
The ASR of prostate cancer in Addis Ababa, 9.8 cases
per 100,000, is lower than most countries in the world,
including Kenya, Uganda, and Zimbabwe, and similar

to Sudan (9, 10, 11, 12, and 13). The ASR increased
from 10 cases per 100,000 at age 50 to 100 cases per
100,000 at age 70. The lower incidence of
prostatecancer in Addis Ababa reflects a lack of PSA
screening and the age structure of our population,
where 90% of the city population is below the age of
60 years.

Data quality and completeness are the most important
aspects of registration. Data quality indicators
established by IARC (CI5 —-IX) include a percentage of
morphologically verified (MV) cases, which must be
between 75% and 98%, and the percentage of missing
cases less than 10% (6, 8). About 90% of the cases
were morphologically verified (MV), indicating good-
quality data. This is higher than inmost African
countries like Uganda (55%), Zimbabwe (64%),
Sudan, and Khartoum (60%), and is comparable to
Kenya, Nairobi, Egypt, Algeria, Abuja, and Nigeria
(11, 12, 13, 14, 15).

Conclusions and recommendations

In conclusion, this prospectively collected ten-year
data is the first of its kind in the country to document
the patterns of Cancer by sex and age groups in Addis
Ababa. Our data showed that breast, cervical,
colorectal, and prostate cancer and Lymphoma
combined account for 50 % of the cancer burden in the
city. The data shows an increasing trend in most types
of Cancer. Public health measures to increase
awareness of cancer prevention and screening with
improved capacity for diagnosis and treatment will
reduce morbidity and mortality associated with these
cancers. The establishment of a similar population-
based registry in different parts of the country is
crucial to getting representative national data for the
country.
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