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Foreword

On 30 May 2017, health leaders from around the world attending the 70th World Health Assembly (WHA) in Geneva
reaffirmed cancer control as a health and development priority by adopting resolution WHA 70.12, entitled “Cancer
Prevention and Control in the Context of an Integrated Approach”.

The resolution draws on targets set out in the Global Action Plan on NCDs and the Sustainable Development Goals
(SDGs) to help make the case for increasing national action on cancer and sets out a number of actions for Member
states to implement so as to reduce the burden of cancer in their respective countries. Cancer surveillance is essential
to informing governments about cancer incidence and mortality, the impact of cancer control strategies and
programmes and, more broadly, efforts towards the realization of Universal Health Coverage (UHC). Since the
adoption of the WHA resolution, the International Agency for Research on Cancer (IARC) and the Union for
International Cancer Control (UICC), together with the International Cancer Control Partnership (ICCP) which
represents a group of organizations working to advance cancer control, are stepping up efforts to support the
development, implementation and evaluation of national cancer control plans (NCCPs) informed by robust cancer
surveillance data.

The Global Initiative for Cancer Registry Development (GICR) was launched by IARCin 2011 as a partnership with UICC
and other international organizations. The overall objective of GICR is to coordinate actions to strengthen cancer
surveillance data through increasing the availability and quality of population-based cancer registry (PBCR) information
on the incidence, characteristics, and outcome of cancer. By doing so, GICR aids governments in obtaining the
information needed to guide national cancer planning efforts, and the World Health Organization with a mechanism
for supporting Member States in measuring cancer incidence as a core indicator within the NCD Global Monitoring
Framework. The executive arm of GICR is its six Regional Hubs that directly support the countries in each designated
region. Each Hub is designed to provide training, directed support through site visits and mentorship arrangements,
analysis to produce scientific and policy reports that support cancer control, and the formation of regional networks to
assist with developing the exchange of information among peers.

The African Cancer Registry Network (AFCRN), established in 2012, provides the Hub activities for the GICR in sub-
Saharan Africa (SSA), acting as a consortium of all the PBCRs of the region that meet the designated criteria of validity
and completeness of data collection (www.afcrn.org). The activities of the African network are guided by an advisory
group (steering committee), comprising representatives of IARC and UICC, as well as the International Association of
Cancer Registries (IACR), and the African regional office of the World Health Organization (WHO-AFRO).

This volume is testimony to the commitment of IARC and UICC to the recommendation in the WHA resolution “to
collect high-quality population-based incidence and mortality data on cancer, for all age groups by cancer type,
including measurements of inequalities, through population-based cancer registries, household surveys and other
health information systems in order to guide policies and plans”. It represents the fruits of the labours of the members
of the Network over the past few years, bringing together their results in terms of the incidence of different cancers (by
age group and sex) in the populations which they serve, for periods generally between 2010 and 2017. It is the third
such compilation and expands the number of populations from which data are available from 25 (in Volume I,
published by IARCin 2018 (Parkin et al., 2018)) to 31.

Alongside the well-known “Cancer Incidence in Five Continents” series, this monograph (like those from other GICR
Hubs) is seen as an essential means of disseminating results from cancer registries, making the data available for the
dual purposes of cancer control planning and cancer research.



However, our organizations are not only concerned with the analysis and publication of data on cancer; GICR is
primarily about supporting the development of statistical infrastructure for health information, especially in low- and
middle-income countries. This is achieved through capacity building programmes such as technology transfer, training
courses and fellowships, and, not least, the networking of cancer registry professionals, resulting in the establishment
(and maintenance) of a cadre of skilled technical experts in WHO member states. \We perceive this as a vital role,
empowering national governments to take control of monitoring cancer in their own populations and for the planning
and evaluation of cancer services.

It is hoped that GICR and AFCRN can help to measurably improve the availability and quality of cancer registry data in
SSA in the coming years, so that the surveillance map of a decade from now will be a clear advance on what we
observe today.

HRH Princess Dina Mired Professor Elisabete Weiderpass
President, Union for International Cancer Control Director, International Agency for Research on Cancer
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CHAPTER 1
Introduction

Cancer is an increasing problem in Africa because of the ageing
and growth of the population, as well as an increased risk of the
disease due to changing prevalence of risk factors associated
with social and economic transition (including smoking, alcohol,
obesity, physical inactivity, and reproductive behaviours). The
number of new cancer cases will more than double between
2018 and 2040 — faster than any other region of the world —
simply because of demographic changes (Ferlay et al, 2018).
The increase is likely to be even greater, given the ongoing
urbanisation of Africa, with associated changes in lifestyles (Bray,
2014).

Despite this growing cancer burden, cancer continues to
receive a relatively low public health priority in Africa, largely
because of limited resources and other pressing public health
problems, including communicable diseases such as Acquired
Immune Deficiency Syndrome (ADS) / Human
Immunodeficiency Virus (HIV) infection, malaria, and
tuberculosis. Another factor may be a general lack of awareness
among policy makers, the general public, and international
private or public health agencies, conceming the magnitude of
the current and future cancer burden on the continent and its
economic impact.

The World Health Organization has promoted the
development of National Cancer Control Programmes in order
to reduce the incidence and mortality of cancer and improve
the quality of life of cancer patients in a particular country or
state, through the systematic and equitable implementation of
evidence-based strategies for prevention, early detection,
treatment, and palliation, making the best use of available
resources (WHO, 2002). This approach was endorsed by the
World Health Assembly in 2017, which called on member
states: “to develop, as appropriate, and implement national
cancer control plans that are inclusive of all age groups; that
have adequate resources, monitoring and accountability; and
that seek synergies and cost-efficiencies with other health
interventions”, and, as part of this: “to collect high-quality
population-based incidence and mortality data on cancer, for all
age groups by cancer type, including measurements of
inequalities, through population-based cancer registries,
household surveys and other health information systems in
order to guide policies and plans”.

Although national statistics on incidence, mortality, and
prevalence of 36 cancers are available from the Globocan
2018 database of the International Agency for Research on
Cancer (IARC), it must be stressed that these are estimates,
based on the best available data. Usually, these are statistics
from one or more local cancer registries, while for 17 countries

in Africa, the estimates are based on data from registries in
neighbouring countries (Ferlay et al, 2019). Though these
estimates provide a valuable overview of the likely magnitude
of the cancer problem, they are not intended as a substitute for
the continuous approaches to data recording from high-quality
PBCRs and vital registration systems. As part of NCD planning, a
cancer surveillance program buitt around a PBCR provides a
means for governments to effectively monitor progress in
operationalizing a national cancer control program, as well as to
evaluate individual cancer control activities (Parkin, 2012;
Pinerosetal., 2017)

In 2012, IARC established the Global Initiative for Cancer
Registry Development in Low- and Middle-Income Countries
(GICR) (http://gicriarcfr/en/) in 2011 as a coordinated, multi-
partner approach to improving availability of the data necessary
to drive policy and reduce the burden and suffering due to
cancer. GICR works through a group of Regional Hubs, which
are tasked with providing expertise and support to registries in
their respective regions.

In 2012, the African Cancer Registry Network (AFCRN)
was formally inaugurated as a consortium of registries with an
agreed set of membership criteria  (http://afcmn.org/
membership/membership-criteria), becoming the Regional
Hub for sub-Saharan Africa in the same year. AFCRN is a project
of the Cancer Registry Programme of the International Network
for Cancer Treatment and Research (INCTR). The aims of
AFCRN are to improve the effectiveness of cancer surveillance
in sub-Saharan Africa by providing expert evaluation of current
problems and technical support to remedy identified barriers,
with long-term goals of strengthening health systems and
creating research platforms for the identification of problems,
priorities, and targets for intervention.

This volume represents one of the agreed Hub activities,
which is to provide regional reports on cancer, to complement
IARC's role in publishing international cancer incidence data in
its Cancer Incidence in Five Continents series.

This is not the first volume presenting statistics on cancer
incidence from the continent. In 2003, the IARC Scientific
Publication, “Cancer in Africa”, was published (Parkin et al.,
2003) as a description of all recent and historical cancer
registration activity in Africa, induding data published in
Volumes | - VIl of Cancer Incidence in Five Continents, as well as
from other sources. A second publication - Cancer in sub-
Saharan Africa - published by IARC in 2018, brought together
the results from 25 cancer registries in 20 sub-Saharan African
countries, for varying time periods, generally around the year
2010 (Table 1). The present volume (Volume Ill) includes results
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from 31 cancer registries in 22 countries, eight of which are new
(not appearing in Volume l). For those registries whose results
appear in Volume I, the data are usually presented for a
succeeding time period (Table 1). For two registries included in
Volume Il (Blantyre (Malawi) and Conakry (Guinee)), the editors
judged that, in view of the deterioration in quality, it would have
been misleading to present more recent data. The individual
sections from each registry include a commentary on any
factors that should be considered in interpreting the
observations.

As previously, it is hoped that the compiled data in this
volume will be of value to those interested in the pattern and
evolution of cancer in Africa, as a means of elucidating,
confirming, and evaluating causes of the disease. In addition, for
those concerned with determining priorities for preventive and
curative programs at regional or national levels, evaluating
whether goals are reached in the target groups, and
determining what has been achieved in relation to resources
expended, they will be an invaluable resource.

Although WHO reports that 60% of the 46 countries of
sub-Saharan Africa (members of the African region of the
World Health Organisation) had population-based cancer
registries in 2015 (WHO, 2016), in January 2019 only 24
countries had registries that qualified as members of AFCRN
(membership requires that registries meet minimum criteria for
completeness of cases ascertainment (> 70% of the cases
expected in the area being registered)). In this volume, we
included results from 22 of them (and, of them, we considered
that only 18 could produce incidence rates that were a
reasonably accurate reflection of the true cancer profile (see
Chapter 2).

It is to be hoped that IARC, through GICR and AFCRN, as
its regional Hub, will be able to improve this situation in the
years to come. They will need the support of international
donors with a concern for developing health surveillance
systems, recognising the importance of developing local
capacity for generating, analysing, and interpreting data on
cancer occurrence and outcome.



Table 1. Registries contributing to the Volumeslland lll
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REGION COUNTRY REGISTRY VOLUMEII VOLUME I
Africa Central Congo Brazzaville 2009-2013 1 2014-2016
Ethiopia Addis Ababa 2012-2013 2 2014-2016*
France Reunion 2011 3 2011-2013
Kenya Eldoret 2008-2011 4 2012-2016*
Kenya Nairobi 2007-2011 5 2012-2014
Malawi Blantyre 2008-2009 - -
Mauritius 2010-2012 6 2013-2015
Mozambique Beira 2009-2013 7 2014-2017
] Mozambique Maputo - 8 2015-2017
Africa East Seychelles 20092012 | 9 20132017
Uganda Gulu - 10 2013-2015
Uganda Kyadondo 2008-2012 11 2011-2013
Tanzania Mwanza 12 2016-2017
Tanzania Kilimanjaro 13 2013-2017#
Zambia Lusaka - 14 2011-2015
Zimbabwe Bulawayo 2011-2013 15 2013-2015
Zimbabwe Harare 2010-2012 16 2013-2015
Botswana 2005-2008 17 2009-2013#
E swatini 18 2016-2017*
Africa South Namibia 2009 19 2013-2015
South Africa 2007 20 2010-2013
South Africa Eastern Cape 2008-2012 21 2013-2016
Benin Cotonou 2013-2015 22 2014-2016
Cote d'voire Abidjan 2012-2013 23 2014-2015
Gambia 2007-2011 24 2012-2014#
Ghana Kumasi 25 2014-2016#
Guinea Conakry 2001-2010
Africa West Mali Bamako 2010-2014 26 2015-2017
Niger Niamey 2006-2009 27 2013-2017#
Nigeria Abuja 2013 28 2013-2016*
Nigeria Calabar 2009-2013 29 2016-2017
Nigeria Ekiti - 30 2013-2017*
Nigeria Ibadan 2006-2009 31 2015-2017#
# Tables appear as numbers of cases; no incidence rates were calculated
* Text includes notes on data quality: observed rates lower than expected




CHAPTER 2
Processing and presentation of the data

PROCESSING OF THE DATA
The data used to create the tables presented in this book were
extracted from the database of the African Cancer Registry
Network. A listing of individual anonymous cases with the
following variables was extracted for each contributor:
1. a registration number which identifies the patient or the
case
sex
. ethnic group or race (optional)
age
. date ofincidence
. site of the tumour
. morphology of the tumour
. behaviour of the tumour
. basis of diagnosis

LNV~ WN

All data had been coded according to the International
Classification of Diseases for Oncology, 3rd edition (ICD-O-3)
(Fritz et al., 2000). They were processed by the IARC software
packages DEPedits and IARCcrgTools (Ferlay et al., 2005) for
verification. After validation, the records were converted to ICD-
10 (WHO, 1992) for presentation purposes. Since all
contributing registries used the CanReg system, a software
program developed at IARC and designed for population-based
cancer registries, the data had already been submitted to the
same edits as those performed by the IARCcrgTools programs.
This simplified and speeded up the data validation process.

PRESENTATION OF THE DATA
The main sets of tables in this book are in two formats:
e Tables that present data on age-specific and age-
standardized incidence for a cancer registry.
o Tables that show the distribution of cases, by sex and age
group, without incidence rates.
The latter format is used when, for various reasons, there is
doubt as to the validity of calculated incidence rates, as
explained in the sections devoted to the registry concerned.

In addition, Summary Tables, which present the numbers
of cases, and age standardised rates, by cancer type
(anatomical site), and tables of indicators of data quality, are
presented in Chapters 6 and 5, respectively.

Tables of incidence by registry

Population-at-risk: The AFCRN database contains data for each
registry on population at risk by sex and age for as many years
as possible. A denominator corresponding to the period of the
incident cases (person-years at risk) was estimated based on

this information, with intercensal estimates and postcensal
projections, as necessary. For each registry, the average annual
population at risk for the period analysed is presented as a
population pyramid, within the description of the registry. The
numbers (by 5-year age group) are shown at the foot of the
tables for each registry.

The age-specific incidence table: The numbers given in the
body of the tables are the number of cancer cases registered
during the corresponding period by sex, site and age-group,
along with summary rates of incidence. An example is given in
Table 2. The column headings are defined as below:

Site: A shortened version of the full ICD-10 title describing
each site or site grouping.

All ages: The total number of cases (all ages) by site.

Age unk: The number of cases of unknown age. They are
included in the total number of cases and in the calculation of
the crude rate. They are also taken into account in the
computation of the world age-standardized and cumulative
incidence rates.

MV (%): This is the proportion of cases known to be
diagnosed by a microscopic method (either histology or
cytology) and expressed as a percentage of all cases registered,
including cases of unknown age or of unknown basis of
diagnosis.

Age group (0-, 5-, , ,75+ years): The number of cancer
cases registered by age-groups.

Crude rate: The crude average annual incidence rate,
calculated by dividing the total number of cases (including
unknown age) by the corresponding population at risk (all
males or all females) and expressed per 100,000 person-years.

%: The proportional frequency of each site to the total of
all sites excluding C44 (other skin).

CR 74: The cumulative incidence rate up to age 74 years.
This is the sum over each year of age of the age-specific
incidence rates, taken from birth to age 74. The cumulative
rates are computed using five-year age-bands 0-, 5-, 10, ..., 70,
and have been adjusted to account for cases of unknown age
(Parkinetal., 1997).

ASR (W): The world age-standardized incidence rate. It is
calculated by the direct method, using the world standard
population and five-year age-bands 0-, 5-, 10-, ..., 74-, 75+, and
has been adjusted to account for cases of unknown age (Bray
and Ferlay, 2014).

ICD-10: The ICD-10 code(s) corresponding to the site or
group of sites given in the left-hand column.



Average annual population: The average annual
population at risk in each 5 year age group. To calculate the
annual incidence rate per 100,000 for a particular age group,
cancer site and sex, the number of cancer cases should be
divided by the average annual population and the number of
years for which the data are presented, then multiplied by
100,000.

The Asterisk

The tables for 6 of the cancer registries are marked with an
asterisk *. The comments on the results shown in these tables
indicate why the editors considered that the incidence rates
should be interpreted with caution. This is generally because
there were doubts about the accuracy of the population at risk,
or the completeness of registration for all or certain sites.

Tables of numbers and percentage frequency, by registry
The format of these tables is much the same, EXCEPT that the

columns for the incidence rates (Crude rate, CR74, and ASR(W))

Processing and presentation of the data

are omitted, as is the Average annual population at the foot of
thetable.

Data quality tables
These appear in Chapter 5. Two indicators of data quality are
presented.

1. The percentage of cases for the given site that were
morphologically verified (MV).

2. The percentage of cases for the given site which had been
registered in the basic of information on the death
certificate only (DCO). As described in the relevant registry
descriptions, not all of the cancer registries have access to
routinely processed death registry data.

Summary tables

The summary tables appear in Chapter 6. They present the
summary incidence (number of cases, world age-standardized
and cumulative rates), by sex and tumour type. There is a table
for each site or grouping of sites presented in the age-specific
tables. The cancer registries are grouped by geographical area.
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CHAPTER 3
Editorial process

The purpose of this volume is to present incidence rates for
different types of cancer from the population based cancer
registries of sub-Saharan Africa. These registries are all
members of the African Cancer Registry Network (AFCRN) and,
as such, meet minimum criteria for the quality of their data.
Specifically, the member registries should be collecting
information on at least 70% of the cancer cases in their target
population (www.afcm.org/membership/memberhip-criteria).
Nevertheless, the quality of the data from the members
is not necessarily constant from one year to the next, nor is the
completeness (or validity) of the data on cancer cases the same
for the different types of cancers. Therefore, in order to present
incidence rates which are reasonably comparable, the datasets
were submitted to an editorial process in order to:
- decide which period (years) of data should be presented
- decide whether the calculated rates met the criterion of
70% completeness (for all cancers combined), or were
comparable with those presented in the Cancer in sub-
Saharan Africa (CiSSA), Volume |l.
- provide at least some indication of possible problems in
interpreting the published rates.

The methods used in this editorial process are described below,
and the results of the evaluations are incorporated into the
“Comment” section in the description of the registry results,
and in the ‘data quality’ tables (Chapter 5) showing the results
for two indicators: percentage of cases (by site & sex) with
morphological verification of diagnosis (MV%); percentage of
cases (by site & sex) registered from information on a death
certificate only (DCO%).

Where there was concern about overall completeness of
registration falling below 70%, or of differing markedly from the
period presented in Volume II, Tables showing numbers of
cases registered, by site, sex, and age group, without incidence
rates, are presented for the registry concerned.

ELEMENTS OF THE EVALUATION
The practical aspects and techniques of evaluating cancer
registry data quality have been examined in a two-part review
(Bray and Parkin, 2009; Parkin and Bray, 2009), and were briefly
described — with an emphasis on low- and middle- income
settings — in the recent IARC Technical Publication No. 43:
Planning and Developing Population-based Cancer Registration
in Low-and Middle-income Settings (Bray et al., 2014).

The Editors of this volume attempted to evaluate the
completeness and validity of each registries contribution, using

a specially designed set of Editorial Tables, based upon those
used in the IARC’s “Cancer Incidence in Five Continents” series.

Changes in the completeness of registration may lead to
the appearance of unexpected or implausible incidence trends
within a registry’s dataset. Therefore, one of the key editorial
tables (see Editorial Table 1) lists the number of new cases
registered by site per calendar year (and the corresponding
percentage of the total number of cases), broken down by sex.
At the bottom of the column for ‘both sexes’ is the average
number of cases registered per month.

In some cases, these visual checks may suggest potential
problems with the registration process (or the source
population data) during the registration period.

An accompanying bar chart that provides a visual check
of the amount of variation in the total numbers of cases per
month (at all sites and in both sexes) over the time period
covered.

The choice of years for the main analysis was based on
this Table. A more limited time period therefore appears in
subsequent editorial tables, and in the final (‘Main’) tables that
accompany the entry for each registry.

Editorial Table 2 which is generated separately for males and
females, presents average annual incidence rates (per 100 000
person-years) by site and age group, as well as summary rates
for the period selected, based on Editorial Table 1.

The table shows, for each site, the number of cases
registered with unknown age (column 3, “Age Unk”) and the
percentage of cases registered that were microscopically
verified (MV%).

The definition of microscopically verified cases includes
histologically confirmed cases, cases diagnosed on the basis of
exfoliative cytology specimens, and cases of leukaemia
diagnosed on the basis of haematological examination (without
examination of bone marrow). The main use of MV% as an
indicator of data quality is as a measure of validity, but a very
high proportion of cases diagnosed by histology, cytology, or
haematology — higher than might reasonably be expected —
may also suggest that a registry is over-reliant on pathology
laboratories as a source of information and is failing to find
cases diagnosed by other means. Editorial Table 4 (g.v.) also
includes a column showing observed MV% values for 21 sites
(and the total of all sites) in males and females. In this MV%
column, any observed values that are significantly greater than
or less than the expected value (an average for 28 cancer
registries in sub-Saharan Africa) are shown in bold and flagged
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with a greater-than symbol (>) or a lessthan symbol (<),
respectively.

At the foot of Editorial Table 2 is a comparison of the
incidence rates in the childhood age range (04, 5-9, 10-14) with
a set of “standard” rates. The incidence rates of cancer (all types
combined) within children tend to exhibit much less variability
than do the incidence rates of cancer in adults, atthough there
are some well-documented geographical and ethnic
differences for certain childhood cancers. The possibility of
under-enumeration (and duplicate registration) in this age
range within the data was investigated by comparing incidence
rates within the childhood age groups with the corresponding
values from Volume X of Cancer Incidence in Five Continents.

Editorial Table 3 shows a set of age-specific incidence (per 100
000 person-years) curves for 12 sites by sex. These were
examined to detect any abnormal fluctuations in the
anticipated patterns, such as an unexpected drop in the rate of
increase in incidence in older age groups, which may be
indicative of under-ascertainment within these groups
(although there can also be other explanations). These curves
can also reveal problems with the source files used to
determine the size of the populations at risk in the various age
groups.

The main purpose of Editorial Table 4 is to investigate the
possibility of incomplete registration by comparing observed
incidence rates with expected values, calculated using data
from registries in the same region. The table presents the age-
standardized incidence rates (and their standard errors) for 24
sites (and the total for all sites) in males and females, along with
the ratio of the observed value to the expected value (O/E). If
the observed age-standardized rate is significantly different
from the expected value for the corresponding country or
region, the O/E is shown in bold and flagged with a greater-
than symbol (>) if the value is higher than expected or a less-
than symbol (<) if the value is lower than expected. The

statistical test used for this comparison is decided in Cancer
Incidence in Five Continents Volume VIII (Parkin and Plummer,
2002). The standard values of the ASR were those for the same
region of Africa (Eastern, Central, Southern, Western) in
Globocan 2018 (Ferlay et al., 2019). In some cases, deviation
from regional standards may be the result of specific local
variations in the prevalence and distribution of risk factors, or in
the presence or intensity of screening for certain cancers, but
systematic discrepancies (i.e. those seen for several different
sites) suggest the possibility of undermregistration (or
overregistration — e.g. due to the in the inclusion of duplicate
records).

As noted above (Editorial Table 2) percentage of cancers
morphologically verified (MV%) is shown for each site, with an
indication as to whether this percentage in greater than (>) or
less than (<) that expected on the basis of the mean value
observed in 28 registries (noted at the foot of the table). The
statistical test used is described in Parkin and Plummer 2002.

For these registries with access to death certificates, and
who use these as a source of information on new cancer cases,
the column “DCO(%)” indicates the percentage of cases at the
given site for which registration was based on information only
on a death certificate (and for which no other information
could be traced, in hospital or pathology records). Only some of
the registries use death certificates to trace new cancer cases,
and not all include DCO cases in their database —as described in
the individual registry sections. For these that do use death
certificates, an elevated DCO% may indicate incomplete
registration (since it suggests that cancer cases are not being
identified before they die). However, the DCO% must be
interpreted in the context of local circumstances. In some
countries, the quality of death certificates may be very poor,
with many deaths erroneously attributed to cancer, and
registries may have difficult tracing these notifications back to a
hospital capable of confiming (or contradicting) the death
certificate statement.
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Editorial Table 1. Stability of the incidence rates (the number of new cases) over time
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Text Box
Editorial Table 2. Annual Incidence per 100,000 by age group (years)



Editorial Table3. Age-specific incidence rates (per 100,00 person-year) graphs for major diagnosis groups in males (solid

blue lines) and females (dashed redlines)
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Country, Registry (period)

Cancer in Africa Volume III (editorial table 3)
Age—specific rates graphs for major diagnosis groups
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Editorial Table 4. Comparison of observed values versus expected (reference) values from registries in the same region.

SITE

Lip, ora cavity and pharynx
Oesophagus

Stomach

Colon, rectum and anus
Liver

Pancreas

Larynx

Lung (incl. trachea)
Melanoma of skin
Non—melanoma skin

Kaposi sarcoma

Penis

Prostate

Testis

Kidney etc.

Bladder

Brain, central nervous system
Thyroid

Lymphoma

Leukaemia

[l1—defined (2.9% of total)
All sites

All sites but non—melanoma skin

SITE

Lip, oral cavity and pharynx
Oesophagus

Stomach

Colon, rectum and anus
Liver

Pancreas

Larynx

Lung (incl. trachea)
Melanoma of skin
Non—melanoma skin

Kaposi sarcoma

Breast

Cervix uteri

O&U part of uterus

Ovary

Kidney etc.

Bladder

Brain, central nervous system
Thyroid

Lymphoma

Leukaemia

[ll—defined (2.6% of total)
All sites

All sites but non—melanoma skin

Country, Registry (period)

Cancer in AfricaVolume Il (editorial table 4)
International comparison

Cases
117
166

46
92
106
20
20
30

26
463
36
351
10
30
22
48
18
177
76
61
2107
2081

Cases
61
119
30
104
93

19

24
14
34
348
431
739
72
96
26
22
30
34
165
56
74
2811
2777

MALE
ASR (se)
8.9(1.02) >
19.5 ( 1.66) >
4.9(0.81)
9.3(1.13)
7.5(0.93)
1.7 (0.43)
2.7(0.63)
3.0(0.64)
0.7 (0.35)
1.4(034) <
18.6 (1.15) >
3.0(0.60) >
46.8 ( 2.66) >
0.4 (0.19)
1.2(0.29)
2.3(0.53)
3.2(061) >
1.4 (0.44)
8.7 (0.93)
3.0(0.49)
3.9(0.63)
162.1 ( 4.49) >
160.8 ( 4.47) >
FEMALE

ASR (se)
4.1(0.64)
12.1(1.21) >
2.9(0.58)
9.8 (1.09)
6.7(0.83) >
2.0 (0.50)
0.5 (0.24)
2.4(053)
1.1(0.35)
1.6(0.35) <
11.2(0.81) >
31.5( 1.80)
52.0 (2.27) >
6.7(0.89) >
6.8(0.82) >
1.0 (0.25)
1.9 (0.48)
1.3(0.32)
2.2(0.45)
8.2(0.86) >
2.5(0.45) <
4.8 (0.69)
182.0 ( 4.26) >
180.4 ( 4.24) >

Significant lower (<) or higher (>) differences are marked in bold.

ASR: rates compared with those estimated in Eastern Africa (source GLOBOCAN 2018)

MV (%). Percentages compared with that from 28 cancer registries in Sub—Saharan Africa:

Congo, Brazzaville; Benin, Cotonou; Coted Ivoire, Abidjan; Ethiopia, Addis Ababa; The Gambia; France, Reunion
Ghana, Kumasi; Guinea, Conakry; Kenya, Eldoret and Nairobi; Maawi, Blantyre; Mai, Bamako; Mauritius

O/E
1.56
201
1.05
1.19
121
1.18
1.46
0.86
0.79
0.54
1.99
245
1.96
1.47
1.08
0.72
2.53
1.23
111
0.79

1.44
1.46

O/E
1.03
171
0.72
1.27
1.88
1.38
0.89
1.06
1.00
0.50
2.39
1.05
1.30
2.08
1.34
0.82
0.79
1.25
0.88
1.39
0.70

121
122

MV (%)
76.1
42.8
43.5
51.1
321
40.0
75.0
43.3
100.0
65.4
74.5
61.1<
43.9
60.0
60.0
45.5
29.2<
50.0<
729
69.7
32.8
57.9
57.9

MV (%)
55.7<
454
23.3<
51.0<
31.2
10.5
20.0<
33.3
50.0<
70.6
76.1
56.6 <
55.8
59.7
49.0
46.2
63.6
30.0
58.8<
73.9
75.0
33.8
57.6
57.4

Mozambique, Beira; Namibia; Niger, Niamey; Nigeria, Ibadan, Abujaand Calabar; Seychelles
South Africa, nationd and Eastern Cape; Uganda, Kampaaand Gulu; Zambia, Lusaka; Zimbabwe, Bulawayo and Harare (Black)

DCO(%)

2.6
12

4.3
11
2.8
5.0
0.0
13.3
0.0
0.0
3.0
0.0
0.9
0.0
0.0
0.0
21
0.0
4.0
2.6
0.0
21
22

DCO(%)

0.0
0.0
0.0
1.9
22
15.8
0.0
4.2
0.0
29
17
21
0.7
28
21
38
0.0
0.0
0.0
3.6
54
0.0
17
17

ICD-10
CO00-14
C15

C16

Cl18-21

c22

c25

C32
C33-34
c43

ca4

C46

C60

C61

C62
C64-66
C67
C70-72
c73
C81-88,C90
C91-95
C76-80
C00-96
C00-96/C44

ICD-10
C00-14
C15
C16
C18-21
C22
C25
C32
C33-34
C43
C44
C46
C50
Cs53
C54-55
C56
C64-66
Ce7
C70-72
C73
C81-88,C90
C91-95
C76—80
C00-96
C00-96/C44



Editorial Table 5. Average annual population at risk for the period selected

Country, Regisiry (period)

Cancer in Africa Volume 111 {editorial table 5)
Population pyramid (average annual person—years by sex and age group)

Editorial process

ag11 75+ 5043
3794 T0- 4403
5862 65 6615
9953 60- 9048
14307 55- 15052
17508 50- 18966
29144 | 45 | 24647
47064 | 40- | 38453
60893 | 35 | 56200
75860 | 30- | 79182
8149 | 25 | 96453
0769 | 20- | 93376
65058 | 15- | 82310
68148 | 10- | 72319
82179 | | 84142
111569 | | 112705
10 5 0 0 5 10
Males (%) Females (%)
748328 Total 800723

Editorial Table 5 shows the population at risk (usually the
average annual population) for the period selected for analysis,
as a population pyramid. The nature of the estimate, and the
source of the population data, are described in the
accompanying text.

Mortality-to-incidence (M) ratio

The Ml ratio is an important indicator of completeness, and its
use for this purpose is an example of the independent case
ascertainment method of evaluation registry completeness
(Parkin and Bray, 2009). The Ml ratio compares the number of
deaths due to a specific type of cancer over a specific period of
time (obtained from a source that is independent of the registry
— usually the vital statistics system) with the number of new
cases of that type of cancer registered during the same period.
When the quality of the mortality data is good (especially in
terms of the accuracy of cause of death) and incidence and
survival are in steady state, the Ml ratio is approximated by 1
minus that 5-year survival probability.

Very few countries in Africa have comprehensive
registration of death, with cause of death medically certified.
For three of the countries that do so (Mauritius, France
(Reunion), South Africa) we include with the ‘Comments’ on
the registry results, tables comparing numbers of deaths and
numbers of cases registered, for the same time period, and the
ratio of deaths:cases (as a % of the latter: M:1%)

M:I ratios that are higher than expected raise suspicion of
incompleteness (i.e. incident cancers missed by the registry),
especially if the values are high for several different sites.
However, under- or overreporting of tumours on the death
certificates distorts this relationship, as does a lack of constancy
in incidence and case fatality (the rate of death among incident
cases) over time. In none of the three countries is death
registration considered to be of ‘high quality’ (Mathers et al.,
2005) and it is considered to be of low quality’ in South Africa.
Nevertheless, the tables may give an indication of possible
completeness, when the ratios are compared with those
estimated for the same geographical region in Globocan
2018 (Ferlay etal., 2019).
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CHAPTER 4
Results by registry (by region)

\Eritrea
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S /
Central © /
African 7
Republic /
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the Congo | E’L:
\’J—LL > Comoros .Mayotle
'It E-—ﬂ v/ 15\
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World Health Organization

Fig. 4.01. The members of the African Cancer Registry Network (AFCRN) as of spring 2019, with the
location of the cancer registries marked
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Results by registry: Central Africa

Congo, Brazzaville

The Registre des Cancers de Brazzaville (RCB) was created in
1996 under an agreement between Marien Ngouabi University
and IARC. It is located in the University College Hospital (CHU) of
Brazzaville, the largest hospital in the capital. The registry is led
by a management committee, chaired by the Director of the
registry, and there are two cancer registrars, responsible for
data collection and management. The registry is financed from
various sources, including La Fondation Congo Assistance of the
First Lady, the ministries of Higher Education, and of Health and
Welfare, AFCRN and WHO-Congo.

All cancer cases from the whole of Brazzaville are registered,
with cases of residents and those of non-residents registered
separately. The city comprises nine districts: Makelekele,
Bakongo, Poto-Poto, Moungali, Ouenze, Talangai, Mfilou,
Madibou and Djiri.

The most recent census (2007) gave the population as
1,376,382, with an estimate by Centre National de la Statistique
et des Etudes Economiques of 1,549,693 in 2011. Estimates for
2014-2016 were prepared assuming that the growth rates
projected for 2007-2011 (by sex and age group) persisted until
2016. The average annual population at risk for this period was
1,734,000.

The CHU of Brazzaville’s oncology and radiotherapy
services, together with the histopathology laboratory and other
clinical departments, are the most important source of
information for the registry. Less than 10% of cases were found
inthe remaining sources (Makélékélé Hospital, Military Hospital
Pierre Mobengo and Talangai Hospital as well as four private
clinics where patients may be hospitalized).

Congo, Brazzaville (2014-2016)

Population pyramid (average annual person-years by sex and age group)

4567 | 7se || 7300

5485 ‘ 70- " 6711

7912 65- [] 8503
11285 [ oso- ] 11006
16568 [ 55- 15046
24322 [ 50- 23260
35053 \ 45- ] 30781
44698 [ 40- \ 41480
59389 35- ‘ 55822
75963 [ 30- | 71980
RBS58 25- | 91685
86914 | 20 \ 108209
88200 [ 15- [ 99438

90695 [ 10- 97992
97118 ‘ 5= 98702
114668 [ 0- | 114700
“““““““““““““
10 5 0 0 ki 10
Males (%) Females (%)
851485 Total 882624

Registration is active by registering the information required
from case records identified in the CHU, where cases are traced
from the registers of admissions/discharges. The other
hospitals are visited periodically, when cases identified by “focal
point” personnel are registered, and all pathology reports
mentioning cancer are collected. Information on deaths is
obtained from a hospital registry and municipal service. Death
certification is available, but the quality of information is poor,
so death certificates are not used for regular registration at
present.

The registry uses CanReg 5 for data entry, management
and checks for duplication.

YEARS PRESENTED
Three year period, 2014 —2016

COMMENT
The rate of registration in the three-year period considered
(2014-2016) at 48 per month is rather greater than in the
preceding 5-year period, published in Volume Il (45/month).

The cancer profile is almost unchanged. Age adjusted
incidence rates (2014-16) for all sites (excluding NMSC) were
758 per 10° in men and 71.6 per 10° in women, values
somewhat lower (76% in men, 67% in women) the average for
Central Africa in Globocan 2018. The rates for most sites are
low, with the exception of cancers of the liver and prostate (the
two most common cancers of men). Cancers of the breast and
cervix comprise 60% of cancers of females.

The percentage of cases with morphological verification
of diagnosis is much higher than in the preceding 5 years (91%
in males, 89% in females).

15
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Summary

The rates of incidence remain rather low, with a high
proportion of cases diagnosed by pathology. This probably
reflects some degree of under-ascertainment.

PUBLICATIONS and ACHIEVEMENTS
The Brazzaville Cancer Registry became a member of AFCRN in
2012. It hosted the 4™ AFCRN Annual Review Meeting in 2016.

Mbassi DBE, Nsonde Malanda J, Nkoua Mbon JB, Sangaré AH,
Gombe Mbalawa C. Probléme posé par la prise en charge
diagnostique et thérapeutique des cancers colo-rectaux au
CHU de Brazzaville. Med Afr Noire 2010; 12 : 407

Nsonde Malanda J, Peko JF, Gombe Mbalawa C. Rémission
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Results by registry: Eastern Africa (mainland)

Ethiopia, Addis Ababa

The Addis Ababa City Cancer Registry (AACCR) is the first
population based cancer registry in Ethiopia. It was established
in September 2011 at the Radiotherapy Centre, Tikur Anbessa
Specialized Hospital, School of Medicine, Addis Ababa
University. The overall registration is directed by the head of
Radiotherapy Centre. The cancer registry activities are run by
four full time employees, who receive assistance with data
collection from 22 selected hospital staff within their health
institutions. Support for registry activity has been provided by
the Federal German Ministry of Education and Research,
through research collaborators with the Martin Luther
University Halle-Wittenberg (Germany), the American Cancer
Society (ACS), WHO national coordinating office in Ethiopia and
the Ethiopian Government.

Administratively, Addis Ababa City is divided into 10 sub
cities (Addis Ketema, Akaki Kality, Arada, Bole, Gulele, Lideta,
Kirkos, Kolfekeranyo, Lafto and Yeka). The criterion for
consideration as an Addis Ababa resident is a stay in the city of a
minimum of 6 months.

Addis
Ketema
N

The population of Addis Ababa City as projected by the Central
Statistics Office (CSA) for the year 2017 is 3.43 million. The
population for the years included here (2014-2016) was
estimated by interpolation (by age and sex) between this
estimate, and the 2009 census results.

Ethiopia, Addis Ababa (2014-2016)

Population pyramid (average annual person-years by sex and age group)

15029 Il 75+

15337 70~
21421 65—
30143 60—

42072
56123
81402 [ 45— |
111917
156592 | 35- |

185989 [ 30- |
174594 I 25— |
135995 [ 20~ |
110111 I 15— |

102326 [ 10~ [

135491 [ 5- |

177364 [ 0 |

16271
16136
22044
32588
44427
50705
73708
08848
156556
213957
243314
198807
136338
109451
136514
173486

10 5 0 0 5 10

Males (%) Females (%)

1551906 Total 1723350

The major sources of information are from Tikur Anbessa
Specialized Hospital (57% of case in 2014) followed by the
United Vision Medical Service, Hallelujah Hospital, Korean
General Hospital (MCM), Bethzatha General Hospital and
ARSHO Diagnostic Laboratory. The new Saint Paul Specialized
Hospital will become another new and significant source of
data, with its specialties services for cancer diagnosis and
treatment. Both Tikur Anbessa and St Paul hospitals, being the
major teaching hospitals, offer specialised medical services such
as CT scan, radiotherapy, histopathology, MRI, and other
diagnostic equipment and services.

In view of the large registration area of Addis Ababa City,
the cancer registry employs both active and passive data
collection mechanisms, with over 90% of cases collected
actively.

The 22 selected hospital staff register all new cases. The
AACCR staff pay regular visits to these focal point personnel as
scheduled. The major items of information are collected, using
the standard data forms for cancer registries.

Information on deaths is collected if cause of death was
defined as cancer, although the death certificates statistics
contain inadequate information

The registry uses the Canreg5 system for data entry,
analysis and management.

YEARS PRESENTED
Three year period, 2014 —2016

COMMENT

The numbers of cases registered per month showed a steady
increase over the 3-year period (from 176 per month in 2014 to
217 in 2016). Nevertheless, the results are much the same asin
the preceding period (2012-2013), presented in Volume |l
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Overall, the incidence is rather low, compared with the
Globocan 2018 estimate for East Africa, the ASR in males (all
sites, excl. non melanoma skin cancer) is 66.8 per 10°, about
61% the East African estimate, and in females (ASR 122.1 per
10°), about 83% of that “expected”.

In males, it is noticeable that incidence rates for cancers
of the prostate are low, as are - relative to that those elsewhere
in East Africa — rates of liver and oesophageal cancers. On the
other hand, the most common cancers registered — leukaemia,
thyroid, and colorectal cancers have relatively high rates — a
most unusual pattern.

In females, the incidence of breast cancer is about 30%
higher than the East African standard (an ASR 38.8 per 10°),
and, as in males, there are relatively high rates of leukaemia,
colo-rectal and thyroid cancers.

20

Summary

The registry is attempting to cover a very large population, with
many hospitals and clinics. It is not possible to cover all possible
sources data, so it is likely that there is modest under-
registration. The percentage of cases registered from pathology
(histology and cytology verified) is relatively high by African
standards (88% in men, 91% in women). However, it is unlikely
that there is a significant bias in the profile (relative frequency)
of different cancer types, so that the rather unusual cancer
patterns are likely to be correct.

PUBLICATIONS and ACHIEVEMENTS
The Addis Ababa City Cancer Registry became a member of
AFCRNin 2012.

Timotewos G, Solomon A, Mathewos A, Addissie A, Bogale S,
Wondemagegnehu T, Aynalem A, Ayalnesh B, Dagnechew
H, Bireda W, Kroeber ES, Mikolajczyk R, Bray F, Jemal A,
Kantelhardt EJ. First data from a population based cancer
registry in Ethiopia. Cancer Epidemiol. 2018;53:93-98.
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Kenya, Eldoret

The Eldoret Cancer Registry (ECR) was established in 1999. It is
situated in the Department of Haematology and Blood
Transfusion of the Moi University College of Health Sciences. It
aims to record information on all cancer cases diagnosed
among the population of Uasin Gishu County in the Rift Valley
region of Kenya.

ECR is headed by a director and is staffed with five full-
time trained cancer registrars: 3 employees and 2 volunteers.
Medical students on placement occasionally help with data
collection.

The registry has largely relied on donor support since
1999. During the initial years, contributions were from IARC and
Brown University (Providence, RI, USA). Moi University School
of Medicine continues to support the ECR with work space,
utilities and basic stationery. Since 2018, the AMPATH
Haemato-Oncology Division has been providing salaries for
three full time registrars and one on part-time basis, and has
equipped the registry with computers, book shelves and
printing of stationery. It also funded cancer registration courses
and the establishment of new population based cancer
registries in Kenya. AFCRN also provided some financial support
for staff training, training materials and equipment, and
research projects.

Uasin Gishu County:Gini Coefficient by Ward
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The ECR covers Uasin Gishu County and the neighbouring
districts in the Western region of Kenya. Uasin Gishu County
had a population of 894,179 at the 2009 the Kenyan National
Census.

Case finding is performed as an active, systematic
process. The files of patients who reside in the catchment area
and hospital based cases are identified and those with
malignant tumours are retained for data abstraction. The

relevant information is abstracted onto the case notification
forms, which are then submitted to the registry office for
further checks of completeness and accuracy, and ICD-O-3
coding, before being passed on for data entry.

The ECR collects all cancer cases that are diagnosed at or
referred to Moi Teaching & Referral Hospital (MTRH) regardless
of whether the cases originate from Uasin Gishu. MTRH is the
second largest hospital in Kenya and it sees patients from the
whole of the western part of the country and neighbouring
countries i.e. South Sudan and Uganda.

Registrars also collect data from various units within the
collaborating government and, private hospitals and cancer
centres. Sources in these hospitals include the medical records
departments, radiology units, haematology and histopathology
laboratories, outpatient clinics, medical wards and autopsy
reports. In the medical records unit, disease index cards and
patient-care registers are used to identify cancer cases. Each
facility has its own filing system as well as procedures for the
diagnosis and management of cancer patients which need to
be studied and understood comprehensively for effective case
finding. Most of the filing systems are completely paper-based,
although a few are partly electronic. In both cases the hospital
staffs are actively involved to provide file numbers and files of
cancer cases.

Data is also captured at the Eldoret Hospice and run
through the database. Often, these cases have already been
captured through the hospital collection, but the hospice
provides up-to-date information on patients’ vital status.

The ECR has access to the civil registration office to
identify cancer-related deaths from death certificates. These
death certificate notified cases are matched against the registry
database, and, for cases already registered, status at last
contact is updated and the cause of death included.
Unmatched cases are traced back to the hospital where the
death occurred, and an attempt is made to trace the case
record, to confirm that the individual did indeed have cancer.
Cases that cannot be traced are registered as “death certificate
only” (DCO) cases.

The MTRH mortuary is the main mortuary for the
population, and a register of all patients deceased during care
within the facility as well those “brought-in-dead” is
maintained. The ECR staff utilises these records by collecting all
cancer related deaths and using the hospital numbers to trace
the patient files.

The ECR reaches out to clinics of private physicians to
collect cases that may have been missed at hospital level.
Private physicians keep most of the patient records in their
consultation clinics for purposes of follow up of their patients.
For these cases, although a file will exist in the hospital, the
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information is often scanty. This requires the registrar to link up
with the doctors’ dlinics to get full information on the case. This
source of data has not been fully utilized due to insufficient staff.

The ECR regularly collects data on cancer diagnoses from
laboratory sources, both public and private. All cancer
diagnoses are collected regardless of primary site and patients’
place of residence. Additional information on patients’ age and
hospital file numbers are abstracted. The pathology reports are
mostly scanty with information only on pathological diagnoses
and patient names. The patient file numbers are then used as a
link to gaining more information on the patients. Following up
out patients and patients whose samples were sent from
external facilities posed a big challenge because of lack of
resources to visit the far flung facilities.

The cancer registry uses CanReg 5 for data management
and analysis.

YEARS PRESENTED
Five year period, 2012 -2016

COMMENT

During the five-year period 2012-2016, the number of
registrations was relatively constant, at 27-31 new cases per
month.

In the preceding 4 years (2008-2011), the incidence rates
for “All Cancers” was 25% greater that the estimated average
for East Africa in males, and almost identical in females. Now
(2012-2016) rates for almost all sites except for oesophagus,
nasopharynx, and leukaemia are significantly lower.

DCO cases comprise only 2.5% of registrations in men
and 1.5% in women (compared with 13.3% and 16.4%,
respectively, in the earlier period).

Summary

The percentage of cases diagnosed by clinical/ radiological
means is rather less than 10%, which is lower than in Nairobi
(q.v.) and this, plus the decline in the numbers of cases being
registered each month, suggests some under-registration. The
incidence rates are now only about half what they were in the
preceding period (2008-2011), and, although these may have
been too high (in part by inclusion of DCO cases of doubtful
validity) the suspicion of under-registration in the present data
remains
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Condlusion
There is concern about the use of these rates (2012-2016) for
comparative studies, because of the marked changes since
2008-2011.

PUBLICATIONS and ACHIEVEMENTS

The Eldoret Cancer Registry became a member of the AFCRN in
2012. The registry and its senior staff provided support to the
establishment of PBCRs in two Western Kenya Counties;
enhanced capacity building through hosting international
training courses; provided technical support on the use of
CanReg software to fellow registries in sub-Saharan Africa (Ms.
Gladys Chesumbai is a trained IARC CanReg Instructor);
advocated for PBCRs in Kenyan Counties.
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Registry: Implications for expanding and enhancing cancer
registration in Kenya. Cancer Epidemiol. 2016 Dec;45 Suppl
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Amerson E, Woodruff CM, Forrestel A, Wenger M, McCalmont
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(leDEA) Consortium Infectious Agents and Cancer, 2012 7
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Middleton DRS, Bouaoun L, Hanisch R, Bray F, Dzamalala C,
Chasimpha S, et al. Esophageal cancer male to female
incidence ratios in Africa: A systematic review and meta-
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Kenya, Nairobi

The Nairobi Cancer Registry was established in 2001 after
consultation between the Office of International Affairs of the
US National Cancer Institute (US NCI), IARC, the Ministry of
Health (MOH) and the Kenya Medical Research Institute
(KEMRI). The registry is situated within the Centre for Clinical
Research (CCR) at the KEMRI headquarters, Nairobi.

In 2009, recognising the problems of recording large
numbers of cases with limited staff; a grant was received from
INCTR to support case finding for Nairobi residents only. Later in
2016, the US NCl together with the Kenya government through
KEMRI Internal Research Grants (IRG), funded the cancer
registry to expand its activities to establish a National Cancer
Registry which is essentially a centralized database for
population-based registries in Kenya. This will enable Kenya to
have a pool of data that will be utilized to undertake more
research studies, to inform cancer control initiatives and policy
development.

The population of Nairobi County was at 3,138,369 at the 2009

Nairobi City County

census. Although the city is a large cosmopolitan centre located
in the Central Highlands predominantly occupied by Bantus, its
population is made up of most of the ethnic groups in the
country. There are 17 sub-counties in Nairobi replacing the
previous 8 administrative divisions.
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There is currently provision for 3 full-time staff, 3 interns and
eight full time contractual staff supported though funding from
US-NCI. Funding for registry activities has largely been through
grants. In 2019, KEMRI launched a new staff establishment that
placed the national cancer registry under the population and
surveillance division with plans to hire over twenty staff within
the next five-years.

The registry has attempted to register all cancer cases
reported in various health institutions in Nairobi. Initially, the
methodology was to recruit cancer registrars from employees
of medical records services, including hospitals, oncology clinics,
laboratories and death registers, laboratory and clinical services.
However this proved ineffective given that the staff were
preoccupied with their routine duties, giving less attention to
cancer registry activities. The registry therefore recruited its
own staff with the basic qualifications of Diploma in Health
Information Management or any health-related field. They
were then trained at KEMRI and deployed to various hospitals
to undertake case finding, abstraction and coding. The
registrars work full time from Monday to Thursday and on
Friday they review each cases with the registry supervisor tackle
any difficulties or challenges faced. Cases are coded using ICD-
O-3. After checks are performed, data is entered into
computers. The CanReg5 software has been used for data
management and analysis.

The registry collects data from five sources of information:
Govemnment and Private Hospitals: Registrars collect
data from medical records service. They use disease index cards
and patient-care service registers to identify cancer cases in
both in-patient and out-patient departments. A few hospitals
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have established computer based disease indices which can be
used to identify cancer cases.

Medical laboratories: Most of the government and
private hospitals mentioned above have various specialty
laboratories including histology, haematology and cytology.
NCR staff visit laboratories that are probable sources of cancer
incidence data.

Radiotherapy treatment centres: NCR registrars
regularly visit the radiotherapy units at Kenyatta National
Hospital (KNH), Cancer Care Kenya, Aga-Khan University
Hospital Nairobi, Texas Cancer Centre and The Nairobi Hospital
to carry out active case abstraction.

The Nairobi Hospice: The Nairobi Hospice submits data
to NCR. Although most patients have been referred from KNH
and other health-care facilities within and outside Nairobi, the
hospice gives up-to-date information on patients’ status, which
isimportant for follow up and case assessment purposes.

Vital Statistics - Registrar of Births & Deaths (Death
Certificates Office): In 2006 NCR established a link with Vital
Statistics, to access cancer-specific mortality data from the
registrar of the Births & Deaths Office. Trace-back of cancer
deaths to obtain corresponding hospital records has shown
that the quality of diagnostic information on cancer cases is
poor. However, for 3 years (2009-2011), deaths from cancer
which could not be matched (with the registry database, or
hospital records) were included as DCO cases in the registry
database, if the patient had a confirmed Nairobi address.

Private stand-alone pathology laboratories were not
employed as primary source because the demographic
information available on cancer cases is limited.

YEARS PRESENTED
Three year period, 2012-2014

COMMENT

In Volume I, results were presented for the period 2007-2011.
Here we present those for the succeeding 3 year period (2012-
2014), during which the registration rate was 170-210 cases per
month.

Overall incidence rates (all cancer sites) for the period are
slightly above the average for East Africa (42% higher in males,
38% in females). The age standardised incidence rates are
rather similar to those recorded for 2007-2011, although there
have been decreases for cancer of the breast (from 59.7 per 10°
to 51.3 per 10°), and for cancer of the cervix (43.3 to 35.5 per
10)).

The incidence of nasopharynx cancer is relatively high, as
is that of cancers of the oral cavity & pharynx, colo-rectal
cancer, and breast cancer (at an ASR of 51.3 per 10°, the highest
recorded in mainland sub Saharan Africa).

The percentage of cases with a non-morphological
diagnosis is around 20%, with 5.3% of cases registered as
“death certificate only” (DCO) cases.
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Summary
The results appear to be an accurate reflection of the true
cancer profile.

PUBLICATIONS and ACHIEVEMENTS

The Nairobi Cancer Registry is one of the founding registries of
AFCRN. It hosted the 1st AFCRN Annual Review Meeting in
2013. Data for 2008-2012 were published in Cancer Incidence
in Five Continents (CI5) Volume XI. The registry hosted trainings
and mentorship programmes for fellow registrars from sub-
Saharan Africa.

Korir A, Gakunga R, Subramanian S, Okerosi N, Chesumbai G,
Edwards P, et al. Economic analysis of the Nairobi Cancer
Registry: Implications for expanding and enhancing cancer
registration in Kenya. Cancer Epidemiol. 2016 ;45(Suppl
1):520-S29.

Korir A, Wang E, Sasieni P, Okerosi N, Ronoh V, Parkin DM.
Cancer Risks in Nairobi (2000-2014) by Ethnic Group. Int J
Cancer. 2017 15;140(4):788-797.

Korir A, Okerosi N, Ronoh V, Mutuma G, Parkin M. (2015),
Incidence of cancer in Nairobi, Kenya (2004—2008). Int. J.
Cancer 2015 137: 2053-2059 doi: 10.1002/ijc.29674.

Morgan C, Cira M, Karagu A, Asirwa FC, Brand NR, Buchanan
Lunsford N, et al. The Kenya cancer research and control
stakeholder program: Evaluating a bilateral partnership to
strengthen national cancer efforts. J Cancer Policy 2018 Vol
17:3844

Muchiri L, Korir A, Riberio M. Cervical Cancer and HPV in Kenya
(2006). Medical Resource Journal Africa (MERA).29 (1): 9-11.

Martin I, Laryea D, Wabinga H, Korir A, Kittles R, Murphy A, et
al. Establishing the Kumasi Cancer Registry: Reflections on
epidemiologic surveillance of cancers in Africa. Cancer
Epidemiology 201539(2;

Limo AK, Korir AR, Gichana JO, Dimba EA, Chindia ML, Mutuma
GZ. Occurrence of head and neck cancers at the Nairobi
Cancer Registry in Kenya 2000-2002. African Journal of Oral
Health Sciences 2007 5 (1):2-4

Subramanian S, et al. and Participants from the NCD
Symposium in Kenya. Research for Actionable Policies:
Implementation Science Priorities to Scale Up Non—
Communicable Disease Interventions in Kenya. J Glob Health.
2017 7(1): 010204.

Kaduka LU, Bukania ZN, Opanga Y, Mutisya R, Korir A, Thuita V,
et al. Malnutrition and cachexia among cancer out-patients in
Nairobi, Kenya. J Nutr Sci. 2017 28;6:e63.

Bray F, Znaor A, Cueva P, Korir A, Swaminathan R, Ullrich A,
Wang SA, Parkin DM. Planning and Developing Population-
Based Cancer Registration in Low- and Middle-Income
Settings. IARC Technical Publication No. 43. 2014.
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Results by registry: Eastern Africa (mainland)

Mozambique, Beira

The Registro de Cancro de Beira was founded in 2005. The
purpose was to record the incidence of cancer in Beira city, to
provide information to the Ministry of Health and for research
and teaching within the Faculty of Health Sciences and by other
health professionals.

The registry is situated in the department of pathology of
the Hospital Central de Beira (HCB). The pathologist directs the
activities of the registry. At present, there is only one full time
registrar.

The National Cancer Program in Mozambique was
established in 2016, and since then the registry has provided
annual data from Beira: the most common cancers for both
males and females. Locally, the information is also being used
by the Provincial Heath Authorities (Provincial Public Health
Department).

Before 2017, the registry was supported by various
international organisations. For three years (2012-14), the
registry director was personally paying the registrar and
covering the expenses. Since 2017, the HCB has been providing
the salary of the registrar and the consumables for the registry.

The registry covers the district of Beira, in Sofala Province,
one of the 11 provinces of Mozambigue. Beira district
comprises 23 barrios.

Ganamaconod
s
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N

Dondo
MACUROR, e

\NHAMAINGA
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The population at risk is taken from official projections from the
2007 census (National Institute of Statistics, 2010), although the
most recent census (2017), gives a rather smaller figure
(443,369) than the projection for that year (463,410). The
predominant ethnic group in Beira is Bangwe, which originated
by the admixture of Machangas, Matewes and Podzos from
the Zambezi valley. The majority of the population is Christian,
with a minority of Muslims and Hindus.

Mozambique, Beira (2014-2017)

Population pyramid (average annual person-years by sex and age group)
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231892 Total 229596

The local facilities for cancer management remain limited (no
oncologist, no radiotherapy, CT scan is not constant). There has
been no significant improvement in this situation since the
inception of the registry. It partially explains the low incidence of
some cancer sites, such as Gl, brain, bone marrow. During
2017-2018, there was one haematologist with a short-term
contract (3 years) from Brazil. Since 2017, there has been one
gastroenterologist (who performs Gl endoscopy and biopsies)
and one pneumonologist.

HCB is the only public hospital in Beira. It is the referral
hospital for the provinces of Sofala, Manica, Tete and Zambezia.
The hospital has some 733 beds and almost all specialties are
present, although there is no specialist oncology service. The
registrar makes daily visits to the different services according to
yield of cases, and completes the registration forms. The
archive service of HCB is only a repository for medical records;
there is no patient index. The register of patients is arranged in
chronological sequence, so tracing the records of returning
patients requires them to recall when they were last at the
hospital. The hospital statistics department is currently
compiling only numbers of admissions and deaths by
department.

HCB has the only pathology laboratory (3 pathologists) in
the region. The lab processes about 2,500 biopsies and 2,200
cytologies annually. The registrar uses the printed report forms
on cancer cases, sorted by the pathologists, for case finding.
Since 2013, the request form to the labs includes the Place of
Residence to help the registry to identify Beira residents.

There are 3 private clinics in Beira. Specimens from their
patients are sent to the HCB under an institutional agreement
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for diagnostic purposes. The registry also has access to the
medical records in these three clinics to check for cancer cases.

Death registration is mandatory. The bodies of all who die
in Beira district must be brought to the mortuary at the HCB.
For hospital deaths, a physician completes a death certificate in
the relevant service (and accompanies the body). It contains all
details on the deceased, including “direct” and “underlying”
cause of death. For non-suspicious/violent deaths at home, the
certificate is completed by the statistical office in the mortuary,
the cause of death information is obtained by interviews with
family members (verbal autopsy). Violent deaths are autopsied
and the forensic pathologist completes the certificate. The
relatives take the original to the Vital Statistics Office, the second
copy (of all certificates) is sent to the Statistical Department at
HCB. The third copy remains in the mortuary, wards and the
Legal Medicine (Forensic Medicine) Department.

The HCB statistics department has created a computer
file of all hospital deaths since 2011. It can produce some
standard tables, and an EXCEL file of all variables including
names but the access is limited (coded). In terms of
geographical information, the database only records the
province of residence.

The registrar visits the mortuary registry and the Vital
Statistics Office to check for death certificates with a mention of
cancer. Although it is possible to generate a list of cancer deaths
from the database in the statistics department it is also
necessary to trace the relevant certificates.

Cancer diagnosis (site/histology) is coded by ICD-O 3.
Since 2014, CanReg 5 has been used for data entry and
management. Quality control and duplicate checks are now
performed in CanReg 5. Access to registry information is limited
to registry staff only. Paper forms are locked in the special
cabinets and electronic data are password-protected.

YEAR PRESENTED
Four year period, 2014-2017

COMMENT

The data published in CiSSA Volume Il were for 2009-2012. In
that period, the main hospital (Hospital Central) had no
specialist oncology, haematology or pulmonology services; a
situation largely unchanged during the four year period (2014-
2017) presented here. In these years an average of 31 cases
were recorded monthly.

The overall (all sites) incidence rates are similar to those
for East Africa, but this disguises the very high incidence rates of
Kaposi sarcoma (32 per 10° in men, 11.2 per 10° in women),
cervix cancer (56.9 per 10°) and bladder cancer (11.8 per 10°in
men, 84 per 10° in women). Incidence rates for many other
sites are low -especially Gl tract cancers (other than liver), brain
(only one case recorded) and leukaemia (only 7 cases
registered in the 4 year period). However, compared with the
earlier data set (2009-2012) the incidence rates of prostate
cancer and lymphomas are now unremarkable.

The percentage of cases registered with morphological
verification of diagnosis (MV %) is modest : - 53.9% in males,
735% in females - much lower than previously — in part
because of the inclusion of substantial numbers of DCO cases
(15.8% of casesin men, 10%in women).

Summary

The figures are more plausible than those previously published,
but for several sites appear to be too low, probably due to
under-diagnosis of cancers requiring more complex diagnostic
methods (brain, leukaemia, Gl tract).

PUBLICATIONS and ACHIEVEMENTS
The Registro de Cancro de Beira became a member of AFCRN
in2013.

Ferro J, Schiavone M, Gannaro FD, Putoto G, Bertoldo A, Pizzol
D. Frequency and pattern of gynecoloic cancers from 2010
to 2014 in Beira, Mozambique. Curr Gynecol Oncol 2017,
15(3): 189-193.
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Results by registry: Eastern Africa (mainland)

Mozambique, Maputo

The Maputo City Cancer Registry (Registo de Cancro da Cidade
de Maputo) was founded in July 2014 and aims to collect data
on all cancer cases occurring in residents of Maputo City, to
provide information to the Ministry of Health through the
National Cancer Control Program, and for research and
training.

The registry is located in the Department of Pathology
within the Maputo Central Hospital (MCH).

The registry activity started with the implementation of
the hospital-based registry of MICH in January 2014, with funds
from Fundagdo Calouste Gulbenkian and its partners, with
technical support of the Instituto de Saude Publica da
Universidade do Porto through the “AtencgGo integrada ao
doente oncoldgico”project (Integrated Attention to the
Oncologic Patient). During 2014 -2016, this project provided
funds for the registry salaries and other activities.

In July 2014, the population-based registry of the
Maputo city was inaugurated with support from IARC and
AFCRN, who also organized and provided formal training of the
registrars. Since 2017 the registrar’s salaries are supported by
the MCH, which also provided a motorcycle (and funded
lessons for one of the registrars) to facilitate visits to sources
outside MCH. There have also been some government
contributions to cover indirect costs, internet access, office
supplies and the salary of one additional registrar since 2017.

Okm_100km 200km
C—

Maputo city is the capital of Mozambique and is considered
as a Province. The registry covers the area of 300km?” of the
Maputo city and includes 53 neighbourhoods. The
population of Maputo city was 443,369 at the census of
2007, and 1,080,277 at that of 2017. For the period

considered (2015-2017) the population at risk is based on the
census data, plus estimates for 2015 and 2016, based on the
two censuses.

Mozambique, Maputo (2015-2017)

Population pyramid (average annual person-years by sex and age group)
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603952 Total 653458

The information for the population-based registry is drawn
from the following sources, using a combination of active and
passive methods: MCH; Mavalane General Hospital; Jose
Macamo General Hospital; Private Laboratory of Pathology
(PATLAB) and the Civil Registry Office for registries for death
certification (“Ia e 2a Conservatdrias do Registo Civil”).

MCH is a tertiary hospital with around 1500 beds and, as
the national referral hospital, is responsible for most of the
cancer cases diagnoses and registrations. In the MCH, the
registrar obtains information from seven departments:
department of pathology (passive), oncology service, onco-
paediatics service, adult haematology, dlinica especial (private
patients), the pain unit, dermatology (for KS cases without
biopsy), department of statistics and the Morgue (to identify
cancer deaths via death certificates completed by the
clinicians).

At the Mavalane General Hospital the pathology service
provides the cancer registry annually with information on
cancer cases diagnosed by cytology. Information on registered
cases of Kaposi sarcoma is collected from the department of
dermatology at José Macamo General Hospital. PATLAB
processes specimens from private clinics. Cancer cases are
noted in a spread sheet. Once a month the registrar goes to the
PATLAB to complete the registration for each cancer case. In
order to trace deaths at home, the registry induded data from
the Civil Register Office. Data collection is done in the largest of
these (Primeira Conservataria) serving the majority of the city
of Maputo, and started recently in another one (Segunda
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conservatoria). The death certificates are archived in paper
form.

Cancer registry data are collected onto paper forms.
They are checked by pathologists before being entered onto
the computer. Cases are coded according to ICD-O-3 and
entered using CanReg5 system. Both hospital-based and
population-based registries have used a single database
(CanReg system) since 2015 to save resources and enhance
efficiency. Paper forms are archived in folders alphabetically by
surname. There are folders for living patients; if a patient dies,
their form is transferred to a deaths folder. These folders are
stored in locked cabinets to which only the registry staff have
access.

Data is checked for duplication and quality control is
performed by using CanReg regularly.

There are many challenges. Trained registrars are
regularly transferred to other departments in the hospital and
replaced by others without training. Such staff mobility
interferes with the quality of the data and retention strategies
are needed; principally salary incentives. Most of the time the
motorcycle provided by MCH does not work property, making
the collection of data outside the hospital challenging.

At MCH, the archives are paper-based; the case notes
are not centrally filed but dispersed through different
departments. In almost two thirds of the cases the National ID
numbers are not present, making retrospective case finding
very difficult. Stage information is often not very well written in
clinical records. The whole process of completing each form is
time-consuming for the pathologists.

YEARS PRESENTED
Three year period, 2015-2017

COMMENT

The rate of registration was fairly constant over the three
years, averaging 75 cases (from Maputo) per month. A very
high percentage of cases were registered as DCOs (19.2% in
Men, 17.8% in women). With 68.8% of cases morphologically
verified in men and 74.1% in women, only about 10% of cases
were diagnosed by other means.

In males, KS (26.2% of cases), with an ASR of 22.7 per 10°
(116 per 10° in females) was the most common cancer.
Otherwise, except for liver cancer (ASR 14.1 per 10°) the
incidence rates tend to be rather low.

In females, cervix cancer accounts for almost one in three
registered cases, with an ASR of 39.4 per 10°, breast cancer is
considerably less frequent (ASR 15.6 per 10°).

In both sexes, oesophageal cancer rates are relatively
high by world standards, typical of the pattern in East Africa,
while other Gl tract cancers — stomach and colon-rectum —
appear to have low rates.
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Summary

These are the first population-based data from the city of
Maputo since those for 1956-1960 published in Cancer
Incidence in Five Continents, Volume I. With the problems in
registration described, and the rather high percentage of DCO
cases, the data are not yet perfect, but appear to be a fair
reflection of the local cancer profile.
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Tanzania, Kilimanjaro

The registry was started in 1974 and recorded pathology-based

data between 1975 and 1981 (Lauren and Kitinya, 1986).

Approximately half of the cases at that time were from
Kilimanjaro Christian Medical Centre (KCMC), the remainder
coming from many other hospitals in the northern part of the
country. In 1998, with the support of IARC, the registry was
restarted as a population-based registry, under the direction of
the resident pathologist (Dr. Emma Moshi), and covered four
districts (Moshi, urban and rural, Rombo, Hai) in Kilimanjaro
region, with a population of about 840,000. Data collection was
not only from the pathology department, but also by scheduled
visits by the cancer registrar to other hospitals within these four
districts. Some results (from 1998-2000) were reported in
“Cancerin Africa” (Parkin et al, 2003).

With the departure of the pathologist around 2007 the
registry was left without a Director (and KCMC with no resident
pathologist), and, although the registrar continued to collect and
record data, there was no supervision or oversight of her work,
until 2013, when KCMC revived the registry. In 2018, the registry
became part of the Cancer Centre; it is staffed by three cancer
registrars and supervised by the head of the oncology
department and the executive director of KCMC Hospital and
his management team.

The principal aim of the KMCR is to determine cancer
incidence in the population of five districts: Moshi Urban, Moshi
Rural, Rombo, Hai and Siha Districs.

ATV

Moshi Rural

uuuuu

[ Moshi Municipal District

[ Moshi Rural District

B Kilimanjaro Region
Other Tanzanian Regions
International Boundary
Waterbodies

According to the National Population Census 2002 and
2012, the estimated population from 2013 to 2018 averaged
1.14 million. The major ethnic groups include Chagga, Pare,
Masai and Sambaa and the main economic activities include
business, farmers and pastoralists.

The registry collects information on all cancer cases
diagnosed clinically with or without biopsy confirmation at
KCMC as well as in 13 other missionary and government
hospitals within Kilimanjaro region, as well as private
laboratories.

KCMC is a tertiary referral and teaching hospital situated in
north of the Kilimanjaro Region in Moshi, with a total capacity of
450 bed and providing services to approximately 12 million
people. It has all major disciplines and some essential
subspecialties. The main sources of information at KCMC are
the pathology laboratory, cancer care centre, medical records
department, radiology department, and the mortuary. The
pathologists in KCMC provide request forms as initial point to
check for malignancies. The request form contains diagnosis
and dinical summary which is useful for identifying cases from
other medical records.

Other sources of cases are private laboratories, and 13
government and mission hospitals within the catchment area,
which the registrars visit regularly. In these other hospitals,
cancer registry assistants, appointed by the facility, identify all
newly diagnosed cancer cases in the wards. They assist the
cancer registry staff with case finding and abstraction. The
registrars review patient records such as admission forms,
pathology and cytology result forms, patient registry book,
request forms, discharge summary, patient files, or electronic
medical records (if available) to abstract information. Interviews
with medical staff may be conducted to clarify any uncertain
cases. Follow-up of patients is done on a regular basis to update
patient status.

Data are stored and managed in CanReg5. The registry
reports its results to the KCMC hospital management, Ministry
of Health and other supporting agencies including AFCRN. The
registry data have been used to describe and estimate the
cancer burden in the Kilimanjaro Region, therefore increasing
public awareness of cancer. The data from the registry have also
been used by the Ministry of Health in Tanzania as part of the
national cancer registration programme. Medical students and
health specialists also use the data for research purposes.

The registry is currently being assisted by several key
players: Vital Strategies (for the Bloomberg Data for Health
Initiative) coordinating with the MoH and the AFCRN, as well as
the Cancer Care Support Group TAKEDA/KCMC Partnership
who support the allowances and outreach activities. With the
cancer care centre achieving the status of a semi autonomous
department, it will have more liberty to plan its finances and
allocate a budget consistent with its needs, particularly in
sustaining its registry in the near future.

YEARS PRESENTED
Five year period, 2013 —-2017

COMMENT

The registry recorded about 290 cases per year over the 5 year
period 2013-2017, which is well below the number of cases that
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might be expected in a population of 1.14 million, based on
incidence rates recorded elsewhere in the region. Results are
therefore presented as numbers of cases and percentage
frequencies.

They show that, in males, the cancer profile is dominated
by cancer of the prostate (25.6% of cases), oesophagus (17.5%)
and liver (6%). In females, cervix cancer (31.5% of cases) is
considerably more frequent than breast cancer (17.9%);
oesophageal cancer (36 cases, 6% of cancers in females) is only
about one quarter as commonly recorded asin males.

The cancer profile remains very similar to that of 1998-
2000 (pp160-166 of Parkin et al, 2003).
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Tanzania, Mwanza

The Mwanza Cancer Registry (MCR) was established in 2016 in
the department of oncology of Bugando Medical Centre with
support from AFCRN, as an expansion and improvement of the
hospital based cancer registry. This had been started in 2015,
funded by the Duke University Global Health Institute. The
department has had its own registry with a clinical component
since 2010. Personnel include an oncologist as the director and
a cancer registrar. The director of the registry is an employee of
the Bugando Medical Centre under the Ministry of Health,
while the registrar’s salary and allowance are being paid using
the project funding.

As an expansion of the registry and in order to reach the
goal of population cancer registration, MICR has appointed and
trained registrars in three districts in cancer registration
management, i.e. case finding, data abstraction, data cleaning,
and data storage. The registrar from MCR pays supportive visits
to these districts at least twice a month, where information on
the cases recorded are cross checked and validated, and a
copy is taken back to MCR for data entering.

wd}\.e

20 40 80 Kilometers i

[ » | !

The aim of the MCR is to determine cancer incidence in three
districts of the Mwanza region: Nyamagana which is the city
centre, llemela, and Sengerema — a large mainly rural district
separated from the other two by the Mwanza Gulf, an inlet of
Lake Victoria. The MCR collects data on all cases of cancer
detected in the sources of information (below), for the
population concerned. The inhabitants come from all of the
127 ethnic groups found in Tanzania, although the majority are
Sukuma, Haya, Kurya, Zanaki, and Ha.

In the first 3 years of operation, the calculated incidence
rate for Sengerema is barely one fifth of that of the other two
districts, suggesting that case finding is inadequate in this more
remote district. In this report, we present incidence rates only
for the populations of Nyamagana and llemela. The population
of the two districts in 2016 and 2017 was about 800,000,

according to the census of 2002 and 2012, and post-censal
projections.

Tanzania, Mwanza [two districts] (2016-2017)

Population pyramid (average annual person-years by sex and age group)

315 75+ 3514
2054 70~ 1944
2527 [] es- 2052
4970 60— 3975
5715 55- 4700
9059 50~ 7618
12175 45- 15340
17868 40- 15947
25009 25798
27323 | 30- | 31560
29914 \ 25- | 38352
38022 \ 20- | 48148
42876 | 15- | 57202
45863 | 10- | 51179
52834

60076

51250 [ 5- |
59883 [ 0- \

<<<<<<<<<<<<<<<<<<<<<<

377413 Total 420239

The main sources of information are the hospital medical
records department in the Bugando Medical Centre, which isa
Zonal Referral Hospital; Sekou Toure Regional Referral Hospital
and Sengerema District Hospital, and Bugando pathology
laboratory.

Admission and discharge forms are used to abstract
patient case data from out-patients and in-patients medical
records. During ward visits, the cancer registrar notes all newly
admitted cases and data collection forms are initiated. The
patient's medical file is retrieved from the medical records
department in order to complete registration. The registrar
also reviews the register of hospital deaths to detect new cases
otherwise missed. Pathology reports on new cancer cases and
hematologic malignancy diagnoses made based on peripheral
blood evaluation and bone marrow aspiration are collected
from the Bugando pathology laboratory. The file number is
noted to enable case finding within the medical records and
hence completion of notification forms.

The cancer notification forms are filed numerically by
registration number and stored in a locked cabinet. The
documents are secure and inaccessible to unauthorized
persons. Tbe Canreg5 database is password-protected, only
authorized persons can access the information. A backup of
the CanReg5 database is made each day. The backup is stored
on an external portable hard drive, which is stored in a secure,
locked drawer inaccessible to unauthorized persons.

YEARS PRESENTED
Two year period, 2016 —2017, for two districts
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COMMENT

The registry only began in 2015, so the results presented are
preliminary, and, for 2017, remain possibly incomplete (300
cases registered, compared with 583 in 2016). Despite this, the
calculated rates (all sites) are rather are close to the regional
average —slightly lower in males (94.8 per 10°), slightly higher in
females (164.4 per 10°). The rates for most individual cancers
are low, with the exception of cervix cancer (85.9 per 10°) and
prostate cancer (37.1 per 10°). The rates of oesophageal cancer
and non-Hodgkin lymphoma are close to the regional average.

Summary

These are preliminary results from a new registry yet to refine
its case finding methods, but are of interest in suggesting a very
high incidence of cervix cancer in this region of Tanzania.

PUBLICATIONS and ACHIEVEMENTS
The Mwanza Cancer Registry has become a member of
AFCRNin2019.
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Uganda, Gulu

The Gulu Cancer Registry was established in 2014 to determine
cancer incidence in the Northem part of Uganda. The registry is
run by three staff, the director who is a consultant surgeon, a
cancer registrar and an assistant cancer registrar. All are
employees of the St. Mary’s Hospital, Lacor in Gulu district,
where the registry is located. The registry depends solely on the
funding from the hospital to carry out its activities.

7

Map of Uganda Showing the location of Gulu Cancer Registry,

Lake Victoria

=

The registry covers the population of four districts
namely Gulu, Omoro, Nwoya and Amuru, referred to as the
Acholi Sub-region of Uganda. The population at risk for the four
districts was estimated assuming constant growth between,
and after, 2014, based on the national censuses of 2002 and
2014. The average annual population for the period was
754,662.

Ethnically, the predominant tribes (90%) are known as
the Luo tribes (Acholi, Alur and Lango) who share a common
language and culture with those of the Nyanza province of
Kenya. Their major economic activity is farming and cattle
keeping, the staple food crops being cereals, peas and
vegetables.

St. Mary’s Hospital is the regional referral centre for
cancer diagnosis and treatment. It is the main source of data. It
has a fully equipped histopathology department with a
resident pathologist and consultant radiologists diagnosing
cancers by histology and imaging.

Uganda, Gulu (2013-2015)

Population pyramid (average annual person-years by sex and age group)
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The cancer registrar actively collects cancer data from all the
wards in the source hospitals: St. Mary’s Hospital Lacor, Gulu
Regional Hospital, Gulu Independent Hospital, Gulu Military
Hospital, Anaka Hospital and from the medical centres and
pathology or clinical laboratories in the catchment area. The
record officers of the source hospitals form part of the registry
team as they assist in the case findings by pulling out the
files/records while the registrars do the abstraction.

The region does not have a death and birth registration
office. Deaths from cancer are identified in the mortuary of the
hospital, traced back to the hospital records and registered
with the best basis of diagnosis. Cancer cases referred to
Mulago National Referral Hospital, Uganda Cancer Institute
and radiotherapy units in Kampala will be followed up to have
their information updated. All other hospitals and medical
centres in Kampala (where patients from northern Uganda
may access services) are also visited to collect information on
cases that are residents of the 4 districts. The information on
cancer is coded and entered into CanReg5, checked for
consistency, duplication and errors. The abstracted and
registered cancer data are securely kept in a dedicated lockable
cancer registry office with restricted access to only the
registrars, director and permitted visitors. The CanRegb
software is installed on a standalone computer protected by a
user account and CanReg5 login passwords known only to the
two cancer registrars. The abstraction forms are kept in
lockable cabinets within the office premises and the keys kept
only the two registrars. The same CanReg5 software is also
used for analysis of the data to produce tables and graphs for
various cancer publications

Results by registry: Eastern Africa (mainland)
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YEARS PRESENTED
Three year period, 2013-2015

COMMENT

We report the results of the first 3 years of registration (2013—
2015) in this largely rural population. In total there were 1,319
cases of cancers registered; 591 among men (corresponding to
an ASR of 110.1 per 10° population) and 728 cancer cases
among women (ASR 111.0 per 10°—some 25% lower than the
East African average). The most common cancers were
cancers of the cervix and non-Hodgkin lymphoma in females,
and non-Hodgkin lymphoma, Kaposi Sarcoma, prostate and
liver cancers in men. Incidence rates of Burkitt lymphoma in
children were high in comparison to elsewhere in Africa, whilst
the incidence of breast cancer in women only 1/3 the average
for East Africa (10.5 per 10°).

Morphological verification of diagnosis is low (53% in
men, 48% in women), and surprisingly so for cancers of the
cervix (39%). Only 20 cases (1.5%) were registered on the basis
of death certificate information only.

48

Summary

The figures from this rural population show a rather different
pattern from that observed in the metropolitan population of
Kampala. The findings are useful in providing a more complete
picture of the Uganda national cancer profile, permitting more
targeted interventions in prevention, early detection and
treatment services in Uganda.

PUBLICATIONS and ACHIEVEMENTS
The establishment of Gulu Cancer Registry in 2014 has added
value to estimation of cancer incidence for the entire Uganda
which was based on the Kampala registry data since 1951 that
covers only one county in the central part of Uganda. The Gulu
Cancer Registry joined AFCRN in 2016.

Okongo F, Ogwang DM, Liu B, Maxwell Parkin D. Cancer
incidence in Northern Uganda (2013-2016). Int J Cancer.
2019 Jun 15;144(12):2985-2991

Wabinga H, Subramanian S, Nambooze S, Amulen PM,
Edwards P, et al. Uganda experience-Using cost assessment
of an established registry to project resources required to
expand cancer registration. Cancer Epidemiol. 2016 Dec;45
Suppl 1:530-S36
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Results by registry: Eastern Africa (mainland)

Uganda, Kampala

In 1951, the Kampala Cancer Registry (KCR) was established in
the Department of Pathology of Makerere Faculty of Medicine
(now the College of Health Sciences at the Makerere University)
as a population-based cancer registry with the aim of
determining cancer incidence in the population of Kyadondo
County.

KCR is a unit within the Makerere University College of
Health Sciences with physical facilities being partly maintained
by the university. The registry personnel comprises a
pathologist as the director, a cancer registrar and an assistant
cancer registrar. Only the cancer registrar is on the university
payroll. This is totally inadequate for the work of registering a
population of 2 % million. Collaborations with AFRCN, Uganda
Cancer Institute and the Medical College of Wisconsin provide
some financial support to the registry.

The Ministry of Health is currently in the process of
preparing a National Cancer Control Program. The KCR data
plays a core role in this process.

The Kampala Cancer Registry collects data on cancer cases in
the population of Kyadondo County, which comprises Kampala
District (including the city of Kampala - the capital of Uganda)
and part of Wakiso District. The population of Kampala district is
available from the censuses of 2002 and 2014. For Kyodondo
County (excluding Kampala), only the total population, by sex
(but not age), was available for 2014. The distribution by 5 year
age groups was assumed to be the same as at the 2002 census.
The average annual population for 2011-2013 is 2.41 million
(52.8% females).

Uganda, Kampala (2011-2013)

Population pyramid (average annual person-years by sex and age group)
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The inhabitants come from all of the 31 ethnic groups found in
Uganda, although the majority (about 50%) is from the Ganda
ethnicity. There are also many migrants from neighbouring
countries (particularly from Kenya, Sudan and Rwanda), and
1% of the residents are of European and Asian descent. About
50% of the population are Catholic, 30% are Anglican, 15%
Muslim and 5% other religion.

The main sources of information on cancer cases are
hospitals and other healthcare facilities: Mulago referral
hospital & complex (including radiotherapy and haematology
departments), the Uganda Cancer Institute, Mengo Hospital,
Rubaga Hospital, St. Francis Nsambya Hospital, private clinics,
nursing homes, the Hospice Africa Uganda and the Makindye

Hospice.
Medical laboratories: Makerere University
histopathology laboratory, Multi-system Histopathology

laboratory, Metro Med histopathology laboratory, Kampala
Histopathology Laboratory, Mengo Hospital histopathology
laboratory, St. Francis Hospital Nsambya histopathology
laboratory, the Path Diagnostics Ltm and other public and
private haematology laboratories.

The registrars visit the hospitals on a scheduled time
table, at a frequency depending on the anticipated number of
cases to be registered. Designated staff in the hospital records
departments assists in retrieving records of patients diagnosed
with cancer. These are checked against registers of admissions
and discharges. Data are abstracted from cases notes onto a
registration form.

The pathology laboratories actively assist the registration
process, either by making the pathology logs and report forms
available, or in sending copies of reports on cases diagnosed
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with cancer directly to the registry. Almost all of the required
information is available, altthough place of residence is missing
insome cases, and must be traced via the referring hospital.

Patients are not interviewed in person. Place of residence
is considered to be that recorded on the medical record. In
Kampala, detailed addresses are not used for individuals —
addresses are given as the district (neighbourhood) of the city
(or as the village in the peri-urban parts of Kyadondo) where
the individual resides.

The government of Uganda has created the National
Identification and Registration Authority (NIRA) which is
responsible for registration of births and death in the entire
country; however no data on deaths by cause are available.
Death certificates are issued for all deaths occurring in hospital
and copied into a death register in the hospital mortuary. This
source of information is used by the registry.

The registry uses CanReg5 software for data
management, which includes checks for consistency, validity
and duplication. Confidentiality is maintained by using only
registration numbers (no names) during analysis of data. The
registry is accessible only to authorised personnel.

YEARS PRESENTED
Three year period, 2011-2013

COMMENT

Registration has been relatively constant (a slow increase in
numbers) for the last 20 years. For the three years presented
the monthly registrations averaged 130.

The calculated age standardised incidence rates for “All
Sites” are rather higher than the average for East Africa in males
(1588 per 10° — 43% above the average) and females
(178.2.per 10°—20% higher). Rates at several sites are relatively
high: oesophagus, liver, Kaposi sarcoma, prostate. The
incidence of cervix cancer (51.2 per 10°) remains high, more or
less unchanged since 2008-12 (51.1 per 10°), while there has
been a decrease in the incidence of cancers associated with
HIV-AIDS: Kaposi sarcoma, non Hodgkin lymphoma and eye
cancers, in both sexes.

The overall MV% seems rather low - 57%, but the low
percentage is due to the large numbers of oesophagus and liver

cancers, most of which are diagnosed without histology;
similarly, less than half of the prostate cancers had a
morphological diagnosis.

Summary

The incidence rates look plausible, and in keeping with previous
results published for 2008-2012 in Cancer Incidence in Five
Continents, Volume XI.

PUBLICATIONS and ACHIEVEMENTS

The Kampala Cancer Registry is one of the longest standing
cancer registries in SSA. It was one of the founding registries of
AFCRN in 2012. Data from KCR has been published in six of the
11 volumes of Cancer Incidence in Five Continents, IARC
Scientific Publications (Vol. 1, VI, VIII, I, X, XI).

Wabinga H, Subramanian S, Nambooze S, et al. Uganda
experience-using cost assessment of an established registry
to project resources required to expand cancer registration.
Cancer Epidemiol 2016 24:530-S36.

Menya D, Mbalawa CG, Guy N'da. et al. Eosophageal cancer
male to female incidence ratios in Africa: A systematic
review and meta-analysis of geographic, time and age
trends. Cancer Epidemiol; 2018 53:119-128.

W Yvonne Joko-Fru, Parkin DM, Borok M. Et al. Survival from
childhood cancers in Eastern Africa: A population-based
registry study. IntJ Cancer 2018 143:2409-2415.

Pilleroon S, Soerjomataram |, Charvat H et al. Cancer incidence
in selected regions of sub-saharan Africa 2008-2012. Int )
Cancer 2019 144:1824-1833.

Chaabna K, Bray F, Wabinga HR et al. Kaposi sarcoma trends in
Uganda and Zimbabwe: a sustained decline in incidence.
IntJ Cancer 2013 133:1197-203.

Cheng ML, Li Zhang, Borok M, et al. The incidence of
oesophageal cancer in Eastern Africa: identification of a
new geographic hot spot. Cancer Epidemiol 2015 39:143-9

Mutyaba |, Phipps W, Krantz EM, Goldman JD, Nambooze S,
Orem J, Wabinga HR, Casper C. A population-evel
evaluation of the effect of antiretroviral therapy on cancer
incidence in Kyadondo County, Uganda, 1999-2008. J
Acquir Immune Defic Syndr 2015 69:481-6
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Results by registry: Eastern Africa (mainland)

Republic of Zambia, Lusaka

The Zambia National Cancer Registry was established by the
Medical Research Council in November 1977 under the
supervision of the Ministry of Health Headquarters. In early
1982 the Registry was transferred from the Ministry of Health
to University Teaching Hospital (UTH). The National Registry has
continued to collect data by passive notification from all the
provinces within the country. Over the last 40 years, the low
calculated incidence rates have testified to the high level of
under-registration achieved by this methodology. In 2014, the
recommendation, made on previous occasions, to implement
population-based registry for Lusaka District was implemented,
thanks to a grant from the US NCl, brokered by the UICC.

The registry is now supported by the Ministry of Health
while other stakeholders have assisted with financial and
material support and human resource training. They are the
Centers for Disease Control and Prevention (CDC), World
Health Organization (WHO) and AFCRN.

The ZNCR is situated at the Paediatric Centre of
Excellence within the premises of the University Teaching
Hospitals and in close proximity to the country’s only Cancer
Diseases Hospital. The Registry is managed by a registrar and
three data entry clerks. The staff are responsible not only for
the population based registry of Lusaka (see below), but also for
the ZNCR, which involves data-entry of forms completed by
records staff throughout the country (3,500-4,000 every year).

The most recent census was in 2010. At that time, the
population of Lusaka District was 1.74 miillion. For the period
considered here (2011-2015) the population at risk is from the
Population and Demographic Projections 2011-2015 published
by the Central Statistical Office. The average annual population
atrisk for the period is 2.07 million.

Zambia, Lusaka (2011-2015)

Population pyramid (average annual person-years by sex and age group)

3957 5+ 5594
3285 70
5762
§982

13528

3515
5687
8335
13256
19067
24865
40050
62287
89135
109421
117071
119432
121557
134697
167195

|1
60-
E 55—
S0-
32210 45—
53430 40-
73618 35—
88512 [ 30- |
95249 [ 25- |
99332 [ 20- |
102738 [ 15- | |
115100 [ 10- |
138199 \ = | |
172553 \ 0- | |

20211

10 5 0 0 5 10

Males (%) Females (%)

1026666 Total 1041164

The Registry employs both passive and active registration
methods. The Registry staff visit data collection sources and
abstract information from patient files which is entered onto a
cancer notification form, then the CanReg-5 database. The
Registry captures information on all suspected and confirmed
cancer cases. In Lusaka District, the Registry records between
800 and 1 300 new cancer cases annually. Data are collected
from 60 public, military, mission and private hospitals, one
public pathology laboratory, hospices, and the Births and
Deaths Registration Office.

At times, notification forms are filed by hospital
information staff who then forward them to the registry, but
this has not worked very well. In addition, it is still a challenge to
collect information from private pathology labs due to patient
confidentiality issues.

Death Registration is carried out in the Department of
National Registration. Until 2014, abstraction of data on deaths
related to cancer was done by scanning the files of paper
certificates. However, since then, the department has created a
computer file of registered deaths, and it is possible to
interrogate this file (ICD-10 coding of cause of death was
introduced in 2015). Cancer deaths are compared with the
CanReg database to update existing records or include new
Cases.

The collected data are entered and stored in the
CanReg5 system.

YEARS PRESENTED
Five year period, 2011-2015
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COMMENT

The rate of registration has not been constant and varied
depending on the private facilities that reported or whose data
could be accessed for abstracting. During the five-year period,
the average rate of registration is 87 cases per month but the
number of registrations per month varies widely, from 63 to
108.

The age-standardized incidence rate (ASR) of cancer at all
sites (excluding non-melanoma skin cancer) is 110.4 cases per
10° in males and 1389 cases per 10° in females. These values
are similar with the values reported for Eastern Africa in
Globocan 2018 with an observed-to-expected ratio (O/E) of 1.0
for males and 0.94 for females.

In females, the incidence of cervix cancer is high (ASR 64.7
per 10° —three times as high as breast cancer. The incidence of
Kaposi sarcoma is high in both sexes. KS is the most commonly
registered cancer of men (27.7% of cases) although the rate of
prostate cancer is higher (at 45.5 per 10 - almost twice the
regional average rate. In general, the rates of gastrointestinal
cancers are rather low, while the implausibly low rates of
leukaemia is a consequence results of known challenges in case
findingin UTH.

The overall percentage of microscopically verified cases
(MV%) is relatively high (80% in males and 89% in females),
while 11% of cases in males, and 7.5% in females were from
death certificates only information. Taken together, these
figures suggest some under-ascertainment of cancers
diagnosed clinically or by imaging.

Summary

The incidence rates are plausible, and, given continuation of the
improvements in case finding through this period (2011-2015),
the registry be a valuable source of population based data, both
locally and internationally.

PUBLICATIONS and ACHIEVEMENTS

The Zambia National Cancer Registry became a member of the
AFCRNin 2018.

Zambia data from the registry was published in the global
cancer observatory report (Globocan) for 2018.

The Registry has produced two reports for the periods 2008 to
2012 and 2013.
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Results by registry: Eastern Africa (mainland)

Zimbabwe, Bulawayo

The Bulawayo Cancer Registry was founded in 1963 and
functioned for 15 years before it ceased activity in 1978. It was
located in an office in the Department of Radiotherapy at the
Mpilo Central Hospital which, in addition to providing the only
hospital service to the black African population of the city of
Bulawayo, also acted as the referral centre for cancer cases
from the south-western part of Zimbabwe (until 1980,
Rhodesia), including the provinces of Matabeleland (North and
South), Masvingo (formerly Victoria) and Midlands. New cancer
cases were registered from all hospital wards and departments;
case notes with a diagnosis of cancer or suspected cancer were
sent to the registry upon patient discharge or death.

Bulawayo

The activity of the registry was restarted by the Ministry of
Health and Child Care (MoHCC) in 2013 in order to strengthen
the Zimbabwe National Cancer Registry (ZNCR) as it moves
towards becoming a national population-based cancer registry.
This is in line with the National Cancer Prevention and Control
Strategy (2014-2018) which was unveiled by the MoHCC in
2014.

The registry is funded by the MoHCC as an integral part of
the ZNCR and Mpilo Central Hospital. It is supervised by the
head of the Radiotherapy Centre, and the two full time staff are
employed by the ZNCR. Their salaries are paid by the Ministry
of Health. Running costs (including transport) are provided
through the Mpilo Central Hospital. The registry recently
relocated from the Radiotherapy Centre to the main hospital
building where it occupies a single spacious room.

Population-based data presented in this publication are
for the city of Bulawayo. The results of the 2012 census put the
total population at 653,000, with the black population
estimated at 640,490. For the period considered here (2013-

2015), the population at risk was calculated from the official
projections of the total population, and annual estimates of the
non-Black population (about 12,300in 2014).

Zimbabwe, Bulawayo: Black (2013-2015)

Population pyramid (average annual person-years by sex and age group)
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The main sources of information are from hospitals and
laboratories within the registration area, either publicly or
privately owned. They are the Mpilo Central Hospital (including
radiotherapy and oncology departments), the United
Bulawayo Hospital, Mater Dei Hospital, Bulawayo Surgical
Hospital, Corporate 24 Hospital, Premier Hillside Hospital,
oncology and haematology clinics (outpatient consultations),
the government pathology laboratory at Mpilo Central
Hospital, the Diagnostic Pathology Centre (private), the Island
Hospice and the Death Registry Unit of Registrar General within
the Ministry of Home Affairs and Cultural Heritage.

Data collection is mainly active. In the Mpilo Central
Hospital, the main source is the hospital records department. A
staff member of the records department staff separates the
folders of discharged cases with a diagnosis of cancer, and the
registry staff visit weekly to abstract the cases notes onto
registration forms. Visits are also made to key hospital services
(synaecology, medical, paediatric and surgical ward) to check
the discharge registers. The radiotherapy department has its
own case records, which are abstracted directly because
almost all cases are cancers. The registry staff also visit the
medical records department of the United Bulawayo Hospitals
weekly, where all files of recently discharged patients were
scanned thoroughly to identify cancer cases, which are then
abstracted. The staff make weekly visits to the two private
oncology clinics in the city where they have direct access to the
case records.
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Almost all deaths are registered, the death notification
comes from the hospital mortuary. All deaths are medically
certified, atthough the information for home deaths may be of
a verbal autopsy from relatives. Deaths of which cancer is
mentioned on the certificate are used to update the registry
database. Cases that are not already recorded in the registry,
and cannot be traced back via the hospitals, are registered as
“death certificate only” (DCO) cases. The registry uses the same
CanReg-4 system as Harare for data entry and management.

YEARS PRESENTED
Three-year period, 2013-2015

COMMENT
The period presented (2013-2015) overlaps with that in
Volume Il (2011-2013). The numbers of cases recorded (in the
black population) has increased throughout this period, from
619in 2011 to0 988 in 2015.

The incidence rates for many individual sites are high,
atthough lower than those recorded in Harare (g.v.). For All sites
(exd. non-melanoma skin), age standardised rates (ASR) were

60

(including those for deaths that occurred at home) usually
202.8 per 10° in males and 240.9 per 10° in females. The rates
non-Hodgkin lymphoma and cancer of cervix, although very
high, are now more or less comparable to those in Harare.

8% of cases in males and 6% in females were registered
based on death certificate only.

Summary

Some of the changes since 2010-2013 may be due to change in
the estimation of the population denominators. The calculated
rates are high, and, as for Harare, we believe this is in part due
to inaccurate enumeration of the population at the 2012
census.

PUBLICATIONS and ACHIEVEMENTS
The Bulawayo Cancer Registry became a member of the
AFCRNin 2015.

Chokunonga E, Borok MZ, Chingonzoh T, Chirenje ZM,
Makunike-Mutasa R, Manangazira P, Ndlovu N,Nyakabau
AM. Pattern of Cancer in Zimbabwe in 2016, ZNCR (2018)
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Results by registry: Eastern Africa (mainland)

Zimbabwe, Harare

The Zimbabwe National Cancer Registry (ZNCR), formerly
named the Harare Cancer Registry, was established in 1985 as a
resutt of a collaborative research agreement between the
Ministry of Health and Child Care (MoHCC) and IARC. Although
at inception the registry targeted the population of the capital
city of Harare, it did not exclude cancer cases from other parts
of the country. After achieving complete reporting and
coverage of the Harare in 1990, the ZNCR has since been aiming
to achieve complete reporting for the entire population of
Zimbabwe. Progress has been made in this direction following
the successful revival of the Bulawayo Cancer Registry in 2011.
The Zimbabwe Cancer Prevention and Control Strategy (2014-
2018) unveiled by the MoHCC in February 2014 envisages the
strengthening of the ZNCR by extending registration to other
parts of the country.
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The ZNCR is situated in the Parirenyatwa Group of Hospitals
complex, a large government tertiary referral centre, which
provides most of the cancer management services for the
northern part of the country and is one of the two teaching
hospitals of the University of Zimbabwe College of Health
Sciences. The activities of the ZNCR are overseen by a
constituted multidisciplinary advisory committee. The registry
manager, supported by five health information assistants and
an executive assistant is responsible for the day-to-day
management under the guidance of the medical director. The
ZNCR s supported by the MoHCC and other organisations.

Zimbabwe, Harare: Black (2013-2015)

Population pyramid (average annual person-years by sex and age group)
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The ZNCR uses a combination of active and passive methods of
case-finding. In order to register cases, ZNCR staff visit
institutions within the healthcare delivery system in Harare that
are involved in the management of cancer patients. Regular
routine visits are made to the inpatient wards, oncology
outpatient clinics and medical records departments of the three
govemmment referral hospitals (Parirenyatwa Group of
Hospitals, Harare Central Hospital and Chitungwiza Central
Hospital). Patient interviews are also conducted in order to
record patient demographics accurately. The three major
private hospitals (St. Anne’s Hospital, Avenues Clinic and West
End Hospital) are visited regularly to collect cancer registration
forms where have been prepared by the hospital staff. The
registry staff also visit the two municipal hospitals in Harare
(Beatrice Road Infectious Diseases Hospital and Wilkins
Infectious Diseases Hospital).

Other important sources of information are public and
private pathology laboratories in the city, the radiotherapy
centre and the radiology department, and the haematology
department at the Parirenyatwa Group of Hospitals, the oral
health centre of the University of Zimbabwe College of Health
Sciences, the Island Hospice and Health Care, the Cancer
Association of Zimbabwe, the Kidzcan Children’s Cancer Centre,
Harare Death Registry and, the newly established private
Oncocare Radiotherapy and Oncology Centre.

A cancer notification form is completed for each cancer
case identified at the various sources. The abstract forms are
matched manually and electronically with the records in the
database to prevent duplicate registrations. Death certificates
for deaths occurring in the greater Harare and the dormitory
town of Chitungwiza are reviewed weekly to identify deaths
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caused by cancer. ICD-O-3 is used for coding topography
(tumour site) and morphology (histology). The ZNCR observes
the IARC/IACR rules on multiple primary cancers. It follows the
IARC/IACR guidelines on confidentiality. The CanReg4 cancer
registration software is used for data processing and
arrangements are underway to migrate to CanReg5. Requests
for data made in writing must be approved by the medical
director and the data release sub-committee of the Advisory
Committee.

YEARS PRESENTED
Three year period, 2013-2015

COMMENT

Results for 2010-2012 were reported in Volume Il as well as in
Cancer Incidence in Five Continents, Volume XI. We report here
results for the black (African) population of Harare for the
following 3 years 2013-2015.

Estimates of the black (African) population at risk are
based on the census of 2012, and annual post-censal
projections of the total population (all races) by age group and
sex. Annual estimates of the non-black population were made
assuming that it remained the same proportion of the total
population (by age and sex) asin 2012.

Possible under-enumeration of the population at the
census would account for the extraordinarily high calculated
incidence rates: Age standardised incidence for all sites (excl.
NMSC 3204 per 10° in males and 205.8 per 10° in females.
There are especially high rates for cancer of the cervix (ASR 81.1
per 10° is the one of the highest ever recorded) and prostate
(118.6 per 10°—not dissimilar to the incidence in the USA where
rates are inflated by screening). There are high incidence rates
for cancers of the stomach, pancreas, corpus uteri, myeloma,
non-Hodgkin lymphoma, and lung (the latter the highest
recorded in this volume).

The percentage of cases with morphological verification
of diagnosis (MV%) is 70% in males and 79% in females, values
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lowered by the numbers of cases of oesophagus, liver, and lung
cancers and Kaposi sarcoma (all with low MV%) and the cases
registered on the basis of information from death certificates
(11% males, 8% females).

Comparing the age standardised incidence rates with the
values calculated for 2010-2012 (Volume II) suggest increases in
incidence of cancers of the oesophagus (from 16.4 to 20.3 per
10°in males; 13.1t0 16.1 per 10° in females), lung (from 13.4 to
17.7 per 10° in males; 4.6 to 94 per 10° in females), and,
especially, prostate (from 86 to 1186 per 10°). Cancers
associated with HIV-AIDS (Kaposi sarcoma, non Hodgkin
lymphoma, and eye cancers) show some reduction in
incidence, as does cancer of the cervix (from 85.9 to 81.6 per

10°).

Summary

These rates are very high, and we believe this is in part due to
inaccurate enumeration of the Harare population. Some
distortion may be due to the relatively large numbers of cases
registered from death certificate information (sites of DCO cases
suggest metastases). Some of the changes since 2003-2006
may be due to change in the estimation of the population
denominators (since the availability of the census results for
2012).

PUBLICATIONS and ACHIEVEMENTS
The ZNCR is one of the founding registries of the AFCRN. It
hosted the 2™ AFCRN Annual Review Meeting in 2014. The
registry has been providing technical and capacity building
support to other registries in the region on behalf of the
IARC/WHO and the AFCRN.

The ZNCR has contributed data to five successive volumes
of “Cancer Incidence in Five Continents” (Volumes VI, VIII, IX, X,
Xl), two successive editions of “Intemational Incidence of
Childhood Cancer” (Volumes I, Ill) and “Cancer in Africa”
(Volumes |, Il).
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France, Réunion

The Réunion Cancer Registry was founded in 1988. It has been
managed by the Public Health Department of the Reunion
University Hospital since 2010. The registry is run by a public
health specialist and is staffed with two full-time registrars. It is
based at the Clinical Research and Epidemiology Unit of Felix
Guyon Hospital. It is financed by the regional health agency
(ARS Réunion-Mayotte).

The registry covers the whole population of Réunion
Island, which is one of the four French overseas departments,
located in the Indian Ocean between Mauritius (170 km) and
Madagascar (700 km). The population was estimated to be
around 850000 in 2016 (according to the estimations of the
National Institute of Statistic and Economic Studies (INSEE)). It is
a mixed and cosmopolitan population (European, African,
Malagasy and Indian origin mainly). The population is relatively
young for a developed country.

Since 2005, registration has been extended to paediatric
cancer cases (age at diagnosis <18 years old) diagnosed in
Mayotte, a small French island located in the Mozambique
Channel. In 2017, the population of Mayotte was estimated to
be around 257000 inhabitants. 50% of the population was
under 18 years of age in 2012 (data not yet available for 2017).

Saint-Denis

Sainte-Clotilde

In Reunion, there are 4 cancer care units (two public hospitals
and two private dlinics) including four oncology/haematology
units, two radiotherapy centres, one unit specialized in
paediatric oncology, and one nucear medicine unit
(scintigraphy and PETSCAN); there are six pathology units
distributed between the two cities, St Denis and St Pierre.

There is no histopathology laboratory in Mayotte; all
analyses are performed in Reunion and all paediatric cancers
diagnosed in Mayotte are treated in Reunion Island.

France, Réunion (2011-2013)

Population pyramid (average annual person-years by sex and age group)
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404279 Total
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The registry collects cases from the four public hospitals: Centre
Hospitalier Universitaire de la Réunion (Centre Hospitalier Félix
Guyon in St Denis and Groupe Hospitalier Sud Réunion in St
Pierre), Centre Hospitalier Ouest Réunion in St Paul; Groupe
Hospitalier Est Réunion in St Benoit and Centre Hospitalier de
Mayotte in Mamoudzou.

Five private clinics: Clinique Ste Clotilde in St Denis;
Clinigue St Vincent in St Denis; Clinique des Orchidées in Le Port;
Clinique Jeanne d’Arc in Le Port and Clinique Durieux in Le
Tampon.

The registry also collects cases from 5 of the six
histopathology laboratories of the island; the two haematology
laboratories located in the University Hospital; the regional
cancer network (ONCORUN) and the Social Security.

Cases are registered using the Programme de
Meédicalisation des Systemes d'Information (PMSI), the French
equivalent of the Diagnosis-Related Groups used in the USA.
The cancer case registration is active. For each notified case,
inclusion criteria are controlled and data collected in medical
records. Data are coded according to IARC, ENCR (European
Network of Cancer Registries) and FRANCIM (French cancer
registries network) guidelines, and entered into a database
created in ACCESS .

YEARS PRESENTED
Three year period, 2011 -2013

COMMENT

Overall incidence (all sites excl NMSC are 251.3 per 10° in men
and 172.8 per 10° in women). These rates are relatively high
compared with the East African average, and the pattern of
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cancers by site, with relatively high incidence of cancers of the
prostate and lung (the highest recorded in this volume), oral
cavity and pharynx (in males), colonrectum, breast and
leukaemia, and relatively low rates of cancers of the
oesophagus and cervix, and of Kaposi sarcoma (only 4 cases, in
males, recorded in 2011-2013) are quite different from those of
the East African mainland countries. This is not surprising, given
the very different population (in terms of ethnicity and lifestyle).
Indeed, the pattern more resembles that of metropolitan
France, than that of East Africa.

The registry does not record non-melanoma skin cancers.
The registration of melanoma of skin is not exhaustive, an ad-
hoc study in 2015 found 35 cases for men and 28 for women.

Morphological verification of diagnosis was 93% in males
and 96% in females. There are no registrations based only upon
from death certificate information.

Since death registration (by cause of death) is
comprehensive in Reunion (as in all of France), the numbers of
deaths and cancer cases, registered in the same time period
can be compared. The ratios of deaths:cases for a period of 3
years (2011-2013) are shown in Table 4.01.

While the overall ratio (M:l) is reasonable (equivalent
figures for Europe, according to Globocan 2018, are 52% in
men, 43% in women), and the figures for individual sites are
about what might be expected (100- survival), the ratio is above
1 for liver cancer. This is a typical finding in French cancer
registries, and reflects vagaries in death certification practices in
France.

Summary

The incidence rates seem broadly typical of those in a French
department, and the Ml ratios are consistent with accurate
registration practice.
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ID-10 codes MALES FEMALES
Deaths M/1% Deaths M/1%
Lip, oral cavityand
pﬁarynx (oonc\il W 97 346 10 185
Oesophagus (C15) 9% 787 14 1000
Stomach (C16) 137 685 69 590
Colon, rectum and anus
(C1821) 159 366 145 372
Liver (C22) 118 1103 57 1583
Pancreas (C25) 69 76.7 74 85.1
Larynx (C32) 36 456 2 500
;“4';% (ind.trachea) (B3~ | g 800 102 654
Melanoma of skin (C43) 13 24 10 189
Breast (C50) - - 161 164
Cervix uteri (C53) - - 46 263
258)¢U partof uterus (C54- i i - 0
Ovary (C56) - - 51 486
Prostate (C61) 188 205 - -
Kidhey etc. (C64-66) 33 324 13 20
Bladder (C67) 46 346 15 357
Brain, central nervous
system (C70-72) 30 588 27 628
Lymphoma (C81-88,C90) 79 429 63 20
Leukaemia (C91-95) 51 459 54 66.7
Allsites but non-
melanoma skin (CO0- 179% 491 1170 394
96/C44)

Table 4.01 Number of cancer deaths (source WHO mortality
database) and Ml ratio (%) by sex, in Réunion, France, in
2011-2013.

PUBLICATIONS and ACHIEVEMENTS

Le cancer a la Réunion en 2015. Available at: https:www.ors-
ocean-indien.org/IMG/pdf/tdb_cancer 2015.pdf

les cancers a la Réunion en 2019. Available at:
https://www.ors-ocean-indien.org/IMG/pdf/orsoi_th_
cancers_reunion_2019.pdf

The Reunion cancer registry is a member of AFCRN (African
Cancer Registry Network) since 2015. The Reunion cancer
registry is a member of FRANCIM (French Cancer Registry
Network) since 2017.
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Mauritius

The Mauritius National Cancer Registry (MNCR) was
established in 1993 following a study tour by the pathologist Dr
Shyam Manraj to the University of Bordeaux II, with financial
assistance from the French Cooperation. Since then, data on
cancer incidence and mortality have been collected for the
entire population of the Republic of Mauritius on a continuous
basis, and retrospectively as from 1989. The registry achieved
population-level coverage in 2000 and has been maintained
with assistance from WHO/IARC.

All of the Registry’s activities (salaries, equipment and
expenses) are financed by the Ministry of Health & Quality of
Life of Mauritius and by the WHO Biennium Funds.

The MNCR is led by a Steering Committee and a
Coordinator. It is based in the Central Health Laboratory,
Victoria Hospital, Quatre Bornes. The MINCR working group is
comprised of four part-time registry technicians/secretaries
who are themselves members of laboratory staff.

The population of the Republic of Mauritius was
estimated at 1,220,530 as at 31 December 2015, according to
the Health Statistics Report 2015 — Republic of Mauritius, based
on census data for the year 2011.

Mauritius :

8
Rodrigues

| '
'
- ~

)

=z2@ e

According to the last census that described the different ethnic
groups in 1972, 68% are Indo-Mauritians (Indian subcontinent
descent), 27% Creoles (African descent), 3% Sino-Mauritians
(Chinese descent) and 2% Franco-Mauritians (French descent).
The population density is 673 per square kilometre and the
population growth rate was 0.1% for the year 2015.

Mauritius (2013-2015)

Population pyramid (average annual person-years by sex and age group)
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Data have been collected on an annual basis retrospectively
and semi-actively from various sources. There is a single
Radiotherapy Unit and a centralized Pathology Department
covering the needs of the entire Health Care Delivery System.
MNCR has access to the computerised cancer-related
databases of the latter department and to the hospital records
department which greatly facilitate the data collection activities
of the registry.

Radiotherapy Register. Valuable information on cancer
patients is obtained through the Radiotherapy centre based at
Victoria Hospital, Candos.

Medical Records Office. Up-to-date data on patient
status is obtained from five regional hospitals.

Pathology Laboratory Register. At the Central Health
Laboratory, Candos, all the cancer cases diagnosed are entered
in the Pathology department computer system and are
retrieved and submitted to MINCR.

Overseas Treatment Unit: It provides information on
brain neoplasms cases in residents of Mauritius who receive
treatment abroad through the Overseas Treatment Scheme.

Civil Status Office. A link with the civil registration office
gives access to cancer specific mortality data from death
certificates. These data are used to update vital status of
registered cases.

Private Pathologists and Private Clinics. Mauritius NCR
has reached out to private pathologists since 2001 to include
cases that have not been notified at hospital level.

Sources of data are multiple with computerized listings of
cancer patients coded according to ICD-10 submitted to the
registry on a bi-annual basis. Data are processed and entered
using CanReg5, which generates standard tables. Further
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analysis is carried out by EPHNFO for publications and

presentations.

By comparing characteristics of each case with the
master index, great care is taken to remove cases diagnosed in
previous years, recurrences or metastases from a cancer

already registered in order to avoid duplication.

The annual listings of summary discharge sheets from all
regional hospitals with cancer mentioned as diagnosis have
been obtained from the statistical department of the Ministry
of Health. By comparing this list with the existing database, it

enables the NCR to identify any omissions.

The MNCR obeys local laws and strictly follows the
IACR/IARC guidelines on confidentiality. All computer systems
and files are password-protected. Access to the registry office
and registry files is restricted to authorised personnel. The
MNCR has been registered with the Data Protection Office of

Mauritius as a data controller since 2010.

YEARS PRESENTED
Three year period, 2013—-2015

COMMENT

From 2013 to 2015, there has been a slow and steady increase
in the number of registrations. In the three year period

reported here, it was 180 per month.

It is not surprising to observe a cancer profile that is quite
different from that of the East African mainland countries, given
the very different population (in terms of ethnicity and lifestyle).
Thus, compared with the East African regional averages,
incidence rates for cancers of the oesophagus, liver, cervix and
of Kaposi sarcoma are low, while the rates for other sites
(notably colon-rectum, lung, breast and corpus uteri) are
relatively high. Incidence rates of upper Gl cancers (oral cavity
and pharynx, oesophagus) are considerably lower than those

estimated for India.

Morphological verification of diagnosis was 89% in males
and 92% in females. Registration from death certificate

information among males was 3.1% and 2.6% among females.

Since death registration (by cause of death) is
comprehensive in Mauritius, the numbers of deaths can be
compared with the number of cancer cases, registered in the

same time period (2013-2015) (Table 4.02).

72

MALE FEMALE

ICD—-10code

Deaths M| Deaths M:|
:gg'ffv“ya”d pharynx 21 7% 45 48%
Oesophagus (C15) 75 91% 23 58%
Stomach (C16) 148 73% 9 80%
Colon and rectum (C18-21) 223 54% 180 46%
Liver(C22) 77 109% 62 130%
Pancreas (C25) 111 195% 64 144%
Lung(C33-34) 360 123% 135 110%
Breast (C50) - 506 34%
Cenvix uteri (C53) - 140 34%
Uterus (Other and unspecd.)
(C54-55) - 37 41%
Prostate (C61) 220 60% -
Bladder (C57) 59 51% 2 54%
Kidney etc. (C54-66,068) 33 63% 18 46%
Lymphoma (C81-90) 75 51% 54 53%
Leukaemia (C91-95) 67 63% 51 67%
Allsites (000-97) 1854 61% 1792 |  44%

Table 4.02 Number of cancer deaths (WHO Mortality
Database (WHO, 2017)), and M: | ratio (%) by sex, in
Mauritius, in 2013-2015.

While the overall ratio of deaths to cases (M:l) is reasonable
(equivalent figures for Europe, according to Globocan 2018,

are 48% in men, 43% in women), the ratio is above 100% for
several sites of poor prognosis, and difficulty to biopsy for
diagnostic purposes (e.g. liver, pancreas and lung).

Summary

The pattern of cancer incidence in Mauritius is distinct
compared to East African countries and seems mostly Non
Communicable Disease related. M:l ratio as quality indicator of
the registry has improved compared with the previous period
2010-2012.

PUBLICATIONS and ACHIEVEMENTS

The NCR obtained affiliation to the International Association of
Cancer Registries (IACR) in 1997 and its first report pertaining to
an 8 year period (1989-1996) was published in 1999. It also
became a member of AFCRN in 2013. The latest annual report
published by the registry is for the year 2017. It hosted the 33rd
Annual meeting of IACR at Balaclava, in October 2011 as well as
the American Society of Clinical Oncology multidisciplinary
cancer management course in April 2016.
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Results by registry: Eastern Africa (islands)

Seychelles

The Seychelles National Cancer Registry (SNCR) was established
in 2008 under the Cancer and Mental Health Programme of
the Ministry of Health within the Public Health Department, to
address the burden of cancer in the country. Registration is not
mandatory by law in Seychelles.

The Seychelles National Cancer Registry is located within
the Public Health Authority (PHA) of the Seychelles Hospital.
The registry is fully funded by the PHA; this includes finance for
the staff salaries and equipment purchase and for consultancy
visits. Training and international travel are supported via AFCRN
and WHO.

The registry has a cancer registrar and one health
information assistant to help in the abstraction of the cases. Five
medical specialists provide assistance in stage coding and a part
time lab technologist is responsible for notifying all new cancer
cases recorded at the laboratory. An advisory committee
consisting of various medical and public health experts oversees
the development of the registry.
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The Republic of Seychelles consists of 116 islands, of which
Mahe, Praslin, La Digue and Silhouette are permanently
populated. Mahe Island is home to almost 90% of the national
population. Administratively, the Seychelles is divided into 26
districts. The population of Seychelles was estimated to be
89,949 in 2013 by the National Statistics Bureau. The main

ethnic group is Creole (85-90% population) and the main
religion is Roman Catholic.

Seychelles (2013-2017)

Population pyramid (average annual person-years by sex and age group)
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There are five hospitals in the registration area, on Mahe,
Praslin, La Digue, and Silhouette islands. However, apart from
the Seychelles Hospital in Mahe, the others serve mostly as
emergency hospitals, and provide only basic diagnostics. There
is one hospice on Mahe Island.

The Seychelles Hospital has 429 beds capacity and

consists of female health, male health, surgery, internal
medicine, paediatric, oncology, pathology cytology, and
psychiatric wards. The pathology laboratory at the Seychelles
Hospital is the only pathology laboratory in the country. It
employs two pathologists, and three technicians. The
pathology department keeps a database from 2005. However,
the laboratory software is mainly used for registering and
printing out the pathological findings, while the data reported
to the cancer registry is saved in Excel files. The haematology
laboratory employs five laboratory technicians. Bone marrow
examinations and immunodiagnostics are available. The
diagnostic unit disposes of X-ray, one ultra sound, one digital
mammography machine, CT and MRI scans, colonoscopy, and
gastroscopy services.

All health centres, as well as all hospital wards, record the

cases in the "cancer register" books — lists of patient data that
are filled in upon every visit or prescription of palliative
treatment. The cancer registrar collects the books every three
months and returns them after data are entered. On Praslin
and La Digue Islands, nurses have been appointed to fill in the
cancer register books.

The SNCR uses a combination of active and passive case

finding methods. Upon confirmation of diagnosis, every
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Results by registry: Eastern Africa (islands)

notification is checked and corrected if necessary. After the
patient has received treatment, the registrar collects his/her
medical record from the ward. The availability and location of
the medical records can be checked in the hospital
documentation centre. The database at the documentation
centre does not contain medical data, but personal
identification data and the medical record number. Based on
the data from the medical record, the registrar completes the
rest of the cancer notification form. The personal ID number is
always available, since it is required to obtain free medical

treatment.

When a patient is diagnosed and/or treated overseas,
the hospital in Seychelles receives medical records from the
hospital abroad and a notification form is completed at the

registry based on those records.

The cancer notification data are usually checked with the
respective consultant. When the cancer register books are
collected, every new notification entered is cross-checked with
the registry database for duplicates, and updated where
necessary. For new cases, records are tracked and identified;
cancer notification forms are filled in and entered into the
database. Mortality data are used to register date and cause of
death. After the end of each data year, all cancer cases for that

year are checked for missing data, and completed if possible.

The registry uses CanReg5 for data management and

checks.

YEARS PRESENTED
Five year period, 2013—2017

76

COMMENT

1062 cases were registered in the five year period. The rate of
registration (18 per month) was higher than in the period
reported in Volume Il (2009-2012), which averaged 12-13 per
month. Despite an increasing population-at-risk, incidence rates
are now significantly higher than previously. The calculated age
standardised incidence rates for males are almost twice the
average for East Africa in males (O/E 1.91), and similar for
females.

The increased incidence concerns most sites, especially
(in men) lung and prostate, and in females breast, colon-
rectum, and cervix and corpus uteri.

The incidence rates for cancers of the oral cavity (males),
and prostate are high, while the incidence of colo-rectal cancers
(ASR 25.0 per 10° in men, 19.6 per 10° in women) are second
only to those recorded in Reunion. On the other hand, the
incidence of cancer of the cervix uteri (ASR 18.5 per 10°), less
than half the average for East Africa.

The percentages of cancers with morphological
verification of diagnosis (83% M, 89% F) are reasonable; 5% of
cases were registered with only a death certificate diagnosis.

Summary
The results appear to be an accurate reflection of the national
cancer profile.

PUBLICATIONS and ACHIEVEMENTS
The Seychelles National Cancer Registry became a member of
AFCRN in 2012. Became a voting member of IACR in 2017.

Indlusion in Cancer Incidence in Five Continents Vol. Xl
publication.
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Results by registry: Southern Africa

Botswana

The Ministry of Health and Wellness, with the assistance of
IARC, established the Botswana National Cancer Registry under
the Division of Diseases Control in 1999. The objectives of this
registry were to (i) determine the incidence of cancer in the
country; (i) map the distribution of cancer; (iii) identify potential
risk factors involved in cancer; (iv) evaluate cancer treatment,
control and prevention programs and (v) encourage
epidemiological research on cancer.

The BNCR is housed and managed within the national
Non-Communicable Diseases (NCD) Programme within the
Department of Public Health in the Ministry of Health and
Wellness. The registry is staffed with a registry manager and
two technical officers. Since BNCR is one of the activities of the
NCD programme everyone has a role and stake in it: educating
the public, data collection and management, and use and
dissemination of the information. The registry is funded
entirely by the MoHW.

The BNCR is a population-based cancer registry and
collects information on demographics, risk factors, treatment
and care of cancers in the whole country through its referral
and district hospitals.
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Botswana is an upper-middle income country situated in
Southern Africa. The population at the Botswana Population
and Housing Census of 2011 was 2,024,787 with a sex ratio of
96 males/100 females. The population density is 3.5
persons/square kilometer, with most of the population located
alongthe Eastern border.
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Botswana’s 27 health districts

Technical officers actively collect cancer data from two
referral hospitals (Princess Marina Hospital and Nyangabwe
Referral Hospital), two district hospitals (Sekgoma Memorial
Hospital in Serowe and Letsholathebe Memorial Hospital in
Maun), the National Health Laboratory and the Department of
Oncology in Gaborone Private Hospital. The officers periodically
visit the data sources to collect cancer notification forms, which
have been completed by staff of the different departments
within the health facility. The forms contain identification and
clinical details of cancer patients that are required for the
database. Information is also collected from the Health
Statistics Unit as well as from the electronic database known as
IPMS (Integrated Patient Management System).

The information is then cleaned, coded and entered into
CanReg5 software. Checks for duplicate, completeness and
consistency are performed regularly in the CanReg system.

YEARS PRESENTED
Five year period, 2009-2013

COMMENT

There has been a marked decline in the numbers of cases
registered — in the period presented in Volume Il (2005-2008) it
was 132 cases per month, in the period 2009-2013 it had
declined to 112 per month (and has declined further since
then). In consequence the calculated incidence rates — already
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considered to be low in 2005-2008 (due to under-registration)
are now implausible. The results are presented as numbers
(and percentages) of cases only.

In males, the most commonly recorded cancers are
Kaposi sarcoma (19.1%), oesophagus cancer (10.1%) and non-
Hodgkin lymphoma (7.4%). In females, the principal cancers are
cervix (29.8%), breast (17%) and Kaposi sarcoma (9.9%).

The great majority of cases are now registered with
microscopic verification of diagnosis (92% in men, 97% in
women), suggesting inadequate case finding from other
sources. Death certificates are obviously not being used as a
source of information for the registry (no DCO registrations
during the period).

The registry notes the following problems: Limited
human resources, which causes delays in reporting and limits
quality of data; inadequate/missing data on the reporting forms
and in the electronic data systems (IPMS); health care providers
at facilities not attending to filing, and organization of reporting.

PUBLICATIONS and ACHIEVEMENTS
The Botswana National Cancer Registry became a member of
AFCRNin2013.
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Eswatini

Cancer registration has a long history in Eswatini (formerly
Swaziland). The first registry operated in 1979-83 and was
primarily concerned with estimating regional incidence of liver
cancer (in relation to variation in prevalence of hepatitis B and
aflatoxin) (see Peers et al, 1987). The registry was reactivated,
via the department of pathology, in the late 1990's and
reported incidence rates for the country for the period 1996-
1999 in Volume | (Parkin et al 2003). The present population
cancer registry, known as Eswatini National Cancer Registry
(ENCR), was established in 2015. The main aim of establishing
the ENCR was to obtain information on cancer occurrence in
the population of Eswatini.

Sites for Cancer Registry Data Sources
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ENCR is situated in its own premises and it is coordinated
by the cancer registry coordinator (NCD epidemiologist) and
the cancer registrar. The registry is financed by the Eswatini
government (infrastructure and the permanent staff) whilst the
two data abstractors are being financed through the
Multinational Lung Cancer Control Program (MLCCP) which is
funded by Bristol-Myers Squibb Foundation (BIVISF).

Eswatini (2016-2017)

Population pyramid (average annual person-years by sex and age group)
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Males (%) Females (%)
538274 Total 594383

The total population of the Kingdom of Eswatini was 1,093,238
at the population census in 2017. 56% of the population is
below 25 years of age (median age is 21.7 years). HIV
prevalence is 26%, the highest in the world, resulting in a low
total life expectancy of 57.7 (males 55.1 years, females 59.9
years). A resident was defined as anyone who has continuously
lived/worked in the country for a period of at least six months
and excludes persons who visited the country for purposes of
accessing treatment.

Since cancer is not a reportable disease in the country,
the Registry adopts active methods of case finding, from
multiple sources including those indicated in red on the map.
These are the regional hospitals (Piggs Peak, Mankayane, RFM,
Good Shepherd and Hlathikhulu), referral hospitals (Mbabane,
Govemment National Referral), private hospitals (Manzini
cancer care, Mkhiwa Clinic, Mbabane and Manzini Clinic,
Philani Clinic), pathology laboratories (Lancet lab, Mbabane
national referral laboratory), palliative centres (Hospice at
Home and Hope House), the Phalala Fund (govemment
referral system is responsible for funding citizens to receive
treatment aboard) and the vital statistics office of the Ministry
of Home Affairs (death certificate).

Data collection involves registry personnel visiting these
sources of data and abstracting the required information onto
data abstraction forms. The data are captured with the
Canreg5 software. Only data from cancer cases that are
residents of the country are collected, induding those cases
diagnosed outside the country. The registry adheres to the
guidelines of the IACR/IARC (2004) with respect to the
preservation of confidentiality in connection with or during the
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process of collection, storage, use and transmission of
identifiable data.

YEARS PRESENTED
Two year period, 2016-2017

COMMENT

These represent the first years of registration. The overall
incidence rates (ASR in males 101.5 per 10° and 140.5 per 10°in
females) are low. The incidence of Kaposi sarcoma is high in
both sexes, as is cervix cancer in women (72.0 per 10°) and
penile cancer in males (6.5 per 10°).

Compared with the earlier period of registration (1996-
1999), there appear to have been declines in the incidence of
cancers of the oesophagus and liver, and increases in the
incidence of prostate, breast and cervix cancer.

The reported incidence of leukaemia is very low,
reflecting lack of any haematology service in the country.

84

PUBLICATIONS and ACHIEVEMENTS

The Eswatini National Cancer Registry became a provisional
member of AFCRN in 2015. Eswatini is a beneficiary of the
Multinational Lung Cancer Control Program (MLCCP), an
initiative for the African region, funded by BMSF/STF.

Parkin DM, Ferlay J, Hamdi-Cherif M, Sitas F, Thomas J,
Wabinga H and Whelan SL [eds] Swaziland, in Cancer in
Africa: Epidemiology and Prevention (pp 242-246). IARC
Scientific Publications No. 153, Lyon, IARC, 2003

Peers F, Bosch X, Kaldor J, Linsell A, Pluijmen M. Aflatoxin
exposure, hepatitis B virus infection and liver cancer in
Swaziland. Int J Cancer. 1987 15; 39:545-53.

Xolisile D, Priscilla H (2016) Report on cases of cancer in
Swaziland, 2014-2015. Eswatini.
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Results by registry: Southern Africa

Namibia

The Namibian National Cancer Registry (NNCR) was established
in 1995. Concern about potential cancer risks at a local uranium
mine led to the registration of all cancers diagnosed by the only
central pathology service in Namibia. The project was a
cooperation between the Rossing Uranium Company, the
Namibian Ministry of Health and Social Services (oncology
clinic) and the Cancer Association of Namibia.

The registry collected all cancer cases presented to the
Windhoek state pathology laboratory and the only private
pathology laboratory from 1979 to 1994. From 1995 onwards,
the Namibian Cancer Registry commenced active registration
of both pathology-based and clinical cases for all 13 regions (14
regions since 2013 with “Kavango East” and “Kavango West”
while the “Caprivi” was renamed “Zambez”) of Namibia. Cases
that are diagnosed in Republic of South Africa are re-routed to
the Namibian registry via a network of registries, which are
technically supported by IARC. The Registry aims to provide
information that will ultimately lead to improved cancer
prevention and control among the Namibian population.

The registry is based at the head office of the Cancer
Association of Namibia (CAN) in the capital, Windhoek.
Activities of the registry are overseen by the CEO of CAN, and
the association has facilitated and provided staff support for the
registration. At present, the registry has no independent budget
Oor resources.

.
2e

The registry covers the entire population of Namibia. It was
estimated at 2,104,900 at the national census in 2011. Annual
projections of the population (by age group and sex) have been
published by the Namibia Statistics Agency (2014). About
87.5% of the population is black. About 50% of the population
belong to the Ovambo tribe and 9% to the Kavangos tribe. The

Christian community makes up 80%—90% of the population of
Namibia.

Namibia (2013-2015)

Population pyramid (average annual person-years by sex and age group)
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At present, data collection takes place primarily at the Dr AB.
May Cancer Care Centre of Windhoek Central Hospital to
which all state cancer patients are referred for assessment and
possible treatment. The majority of private cases are routed to
the private Namibian Oncology Centre and all these cases are
electronically submitted to the registry via a newly developed e-
capturing system of the Association. Several private
chemotherapy centres now also exist throughout the country.

There are two primary pathology laboratories in the
country, the state National Institute of Pathology (NIP) and the
private PathCare, in addition to several smaller laboratories that
have been established in the last 5 years. The pathology reports
from NIP include demographic data, but place of residence is
noted in less than one third of cases. The print-out received
from PathCare only includes the age and sex. Some case
information is received from the laboratory in Cape Town
(South Africa). There is no service of clinical haematology.

Civil registration of deaths by cause is carried out by the
Ministry of Home Affairs and Immigration. The registry has only
gained access to the new electronic death registry in 2018. The
quality of cause of death information is not known.

Case finding relies upon receipt of completed registration
forms filled in by registered nurses employed by CAN in the
admissions unit of the Dr A.B. May Cancer Centre, Namibian
Oncology Centre and copies of pathology reports, as described
above. Currently, there is no active case finding due to lack of
funding.
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Results by registry: Southern Africa

CanReg5 is used for data entry and checks. There has
been no formal evaluation of registry quality. Cases are coded
according to ICD-O-3. Only authorised personnel have access to
the registry data; the electronic files are password-protected
and the registry office is kept locked.

YEAR PRESENTED
Three year period, 2013-2015

COMMENT
Almost all cases registered had morphological verification of
diagnosis. At least partly in consequence (failure to identify
cases diagnosed by other modalities) the overall incidence rates
are rather low (all sites, excluding non-melanoma skin cancer,
149.3 per 10° in men, 152.5 per 10° in women). There are, in
fact, rather high incidence rates of skin cancers (both
melanoma and non-melanoma) as well as other cancers
related to solar irradiation (lip and oral cavity).

The incidence of Kaposi sarcoma is well above the
regional average (KS is indeed, the second most frequently

88

registered cancer of men (with 100% pathology diagnosis),
after prostate cancer).

In the period considered, no cases had been registered
based on information from a death certificate.

Summary

Because of the case finding methods, there is over-emphasis on
pathologically diagnosed cancers, and those reaching specialist
services in the capital, resulting in an under-recording, most
likely for those cancers frequently diagnosed by other
modalities, or not amenable to curative interventions (e.g.
oesophagus, liver, lung).

PUBLICATIONS and ACHIEVEMENTS
The Namibian National Cancer Registry became a member of
AFCRNin 2013.

There are 4 published reports on the registry’s results
(1995-1998, 2000-2005, 2006-2009, and 2010-2014).
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Results by registry: Southern Africa

Republic of South Africa, Eastern Cape Province

Eastern Cape Cancer Registry (ECCR) is a population-based
registry established in the 1980s as a special registry by the
Programme on Mycotoxin and Experimental Carcinogenesis
(PROMEC) of the South African Medical Research Council
(SAMRC). Initially, the register was set up to monitor trends in
the incidence and spatial geographical variations of
oesophageal cancer in four magisterial areas of the former
Transkei region of the Eastern Cape Province. In 1998, the
registry expanded its scope to collect data on all cancers and
expanded the catchment area to cover the population of eight
magisterial areas that incude the initial four plus Idutywa,
Ngamakwe, Willowvale and Flagstaff. These magisterial areas
are in the municipalities of Ntabankulu, Mbizana and Qaukeni
in the north-eastern part of the former Transkei region and
Mnguma and Mbashe in the south-western part of the region.
The registry is funded mainly by the SAMRC.

The population covered by the registry at the most
recent census 2011 was 1.1 million, of which, 99% of the
population are Black Africans who speak isiXhosa supporting
both Christian and traditional norms and values. The
population for the period considered here (2013-2016) was
estimated by assuming that the annual growth rates (by sex
and age group) observed in each district continued (as a linear
change) to 2012 and later.

Mthatha «
Qunu ®

EASTERN CAPE

East London e

Location Of Cancer Registry Within Eastern Cape Province
Of South Africa

ECCR operates with both fulltime and part time staff. The
full time director is assisted by three full time employed
researchers; one senior scientist and two research assistants. In
addition, there are four part time research support personnel.

Case finding is primarily active and involves annual visits to
collaborating hospitals by ECCR staff to review patients’ records
and extract all available information with those with a cancer
diagnosis. A standardized cancer data collection toolis used.

South Africa, Eastern Cape, 8 districts (2013-2016)

Population pyramid (average annual person-years by sex and age group)
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Passive registration accounts for about 20% of recorded cases.
In this method, data collectors, who are part time personnel
working in four collaborating hospitals as oncology nurses or
clerks in oncology patient administration, use tablets to collect
data and send them in encrypted files to ECCR by email on
monthly basis. Data collectors receive training through
workshops and formal courses on cancer registration, principles
and methods including good clinical practice. Periodically they
are tested for competency and efficiency by the ECCR staff in
consultation with their hospitals’ managers.

The national death register, kept in the Department of
Home Affairs, is also used as a source of information. However,
since information on cause of death is very limited, it is only
used to update vital status for registered cases; records that
include the patient’s South African Identify Number can be
linked easily.

Cancer site and morphology are coded according to the
ICD-0O-3 and registered using CanReg5. Only malignant cases
are included in analysis. Potential duplicates are carefully
assessed to determine whether they are new malignancies,
secondary cancers or duplicate information. Geographic
information is coded according to a list of village codes based on
the 1985 census, and amended as new residential areas form.

The confidentiality of registry data is carefully maintained.
Access to the dataset by registry staff is at different levels and
controlled by the use of pin codes. Only the registry manager
has the authority to make changes in the dataset. Papers
containing confidential information are shredded before
disposal.
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There are standard procedures for the release of
confidential data, and requests for data are dealt with by the
registry manager.

YEARS PRESENTED
Four year period, 2013 —-2016

COMMENT

Results from the previous 5-year period (2008-2012) were
presented in Volume Il, and in Cancer Incidence in Five
Continents (CI5) Volume XI.

The age standardised incidence rates for all sites (excl.
NMSC) are slightly higher than in the preceding 5 years,
although they remain relatively low compared with the
Southern Africa average. The incidence of cancer of the
oesophagus remains high (ASR 19.4 per 10° in males, 15.9 per
10%in females) as is the incidence of Kaposi sarcoma (8.8 per 10°
in men, 5.4 per 10° in women) and cancer of the cervix uteri
(43.6 per 10°). The incidence of leukaemia (and lymphoma) is
implausibly low.

The percentage of cases with morphological verification
of diagnosis is a little low (66% in males, 79% in females), but
higher than in earlier periods.

The changes since the previous 5 years (2008-2012)
include significant increases in the incidence of cancers of the
prostate, cervix, and Kaposi sarcoma (in both sexes), with
almost no change in the incidence of breast cancer.

Summary

The data seem of a quality comparable to that of 2008-2012
(published in CI5 Volume Xl). The low rates for many sites are
probably due to the rural lifestyles of the population, as well as
some under-diagnosis of cancer (particularly those needing
specialists services — e.g. leukaemia) in these rather remote
communities.
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PUBLICATIONS and ACHIEVEMENTS

In 2012 ECCR became a full member of the IACR. ECCR staff
also works closely with Non-Governmental Organisations and
the government at both national and provincial levels in
planning cancer control and intervention programmes
including health education to communities at risk.

Pilleron S, Soerjomataram |, Charvat H, Chokunonga E,
Somdyala .M, Wabinga H, Korir A, Bray F, Jemal A, Parkin
DM. Cancer incidence in older adults in selected regions of
sub-Saharan Africa, 2008-2012. Int J Cancer 2019
144(8):1824-1833. doi: 10.1002/iic.31880

Sithole N, Somdyala NIM. Hospital-Based Cancer Registry Frere
Hospital, East London, Cancer Incidence 1991-2009
Technical Report. Cape Town: South African Medical
Research Council, 2017. ISBN: 978-1-928340-24-9.

Matz M, Coleman MP, Carreira H, Salmeron D, Chirlaque MD,
Allemani C [include: Bradshaw D, Stefan DC, Somdyala
NIM]. Worldwide comparison of ovarian cancer survival:
Histological group and stage at diagnosis (CONCORD-2).
Gynecologic Oncology. 2017 144(2):396-404. Epub 2016
Dec07.

Nojilana B, Bradshaw D, Pillay-van Wyk V, Msemburi W,
Somdyala N, Joubert JD, Groenewald P. Persistent burden
from non-communicable diseases in South Africa needs
strong action. S Afr Med J. 2016 106(5): 436-437.

Nojilana B, Bradshaw D, Pillay-van Wyk V, Msemburi W,
Laubscher R, Somdyala NIM, Joubert JD, Groenewald P,
Dorrington RE. Emerging trends in non-communicable
disease mortality in South Africa, 1997-2010. S Afr Med J
2016 106(5):477-484.

Somdyala NI, Bradshaw D, Sithole N (2017). South Africa:
Eastem Cape (2008-2012). In Cancer Incidence in Five
Continents, Vol. XI. 2017. Ed. Bray F, Colombet M, Mery L,
Pifieros M, Znaor A, Zanetti R, Ferlay J. (electronic version).
Lyon: International Agency for Research on Cancer.
Available from: http://ci5.iarc fr, accessed [July 2019].
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Results by registry: Southern Africa

Republic of South Africa, National Cancer Registry of
South Africa (NCR-SA)

The NCR-SA was established as a pathology-based cancer
registry in 1986 by the then South African Institute of Medical
Research, Pathology Division, and the Department of Health.
NCR-SAis currently a division of the National Health Laboratory
Services (NHLS).

The pathology-based registry run by NCR-SA has 15
cancer registry staff including cancer coders, data capturers, a
quality assurance manager and an operations manager. The
historical lag in data capturing and analysis has been addressed
with the recruitment of additional staff and automation of data
capturing processes. The reporting lag of NCR-SA is now at 4
years, within intemational benchmarks for cancer surveillance
reporting.

Being a pathology-based registry, the NCR-SA captures
data for pathologically confirmed cancer cases including
histology, cytology and bone marrow aspirates and trephines
(BMAT). It obtains 100% notification from the public sector
laboratories due to a data drawn directly from the public
laboratory archives at the NHLS. As of April 2011, Regulation
380 of the National Health Act has made cancer a notifiable
condition. Thus reporting from private healthcare laboratories
has been improved. The registry receives between 90,000 to
110,000 cancer notifications annually, of which between
50,000 to 70,000 are new cancers.

@ Jonannasburg

Kimberay @
Bloarmfontein @

/
’ Durban

)

Cape Tn.sx‘

NCR-SA has been piloting a population-based registry at a
sentinel site since 2016. The Ekurhuleni Health District in
Gauteng has an approximate population of 3 million people,
with 5 regional hospitals in the public health sector. The private
health sector consists of eight cancer treatment centres and
three hospices. A system of active reporting for every newly

diagnosed cancer case to the NCR-SA has been established in
both the private and public sector hospitals in this district. The
first report from this registry was published in 2019 and
provided valuable information regarding the status of cancer
prevention and control services in South Africa to policy makers
and health managers.

We present results for the five year period for the total
population (2010-2014) of South Africa, and for a four-year
period (2010-2013) separately for the black and white
populations. The populations at risk are taken from the
Statistics South Africa mid-year population estimates, which are
available by race, sex and age group.

South Africa (2010-2014)

Population pyramid (average annual person-years by sex and age group)

f
|

297755 I [ 553109
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438532 65— 643262
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10 0 0 10
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South Africa, Black (2010-2013)

Population pyramid (average annual person-years by sex and age group)
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Results by registry: Southern Africa

South Africa, White (2010-2013)

Population pyramid (average annual person-years by sex and age group)

f \

I‘.‘f \\‘
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10 5 0 0 5 10
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2237363 Total

Females (%)

2351467

YEARS PRESENTED
Five year period, 2010-2014

COMMENT

As described above, the cancer cases are those reported from
pathology laboratories country-wide. The results for the five-
year period 2010-2014 are presented with incidence rates
calculated using the national population estimates for the same
years. The tables show numbers and rates for the total
population, and separately for the black and white populations.

With the cases restricted to those diagnosed by
pathology (MV=100%), as expected, the calculated rates are
lower than the estimated average for Southern African (in
Globocan 2018).The registrations in 2014 can be compared
with death registrations in the same year, to calculate the ratio
of deaths: cases (Table 4.03.)

Even allowing for misclassification of cause of death for
liver, lung (metastases coded as primary site), there is likely
under-recording of cases of oesophagus, liver, pancreas, lung
(all difficult to biopsy) and leukaemia if BMAT are not
performed.

Comparisons between incidence rates in the black and
white populations must be interpreted with caution —not all of
the difference is due to lifestyle (or genetics) — quite probably
the proportion of cancers with histological verification of
diagnosis will be higher in the white population (enhancing the
rates based on pathology data). The exceptions (oesophagus,
Kaposi sarcoma, cervix cancer) therefore certainly represent a
higher incidence in blacks than whites. Conversely, the huge
differential in rates of skin cancer (melanoma and non-
melanoma) surely represents an excess in whites.

Summary

The data have the advantage of being fairly comprehensive
(the great majority of pathology diagnoses are reported);
although some of the cases will be non-residents (specimens

96

are sent to South African labs from several neighbouring
countries). Good national estimates of incidence could be
made if one had data on the likely MV% (proportion of cases
with a biopsy) in the SA population by sex, site (and, ideally,
race) so that the recorded data could be appropriately scaled.

MALES FEMALES

ICD-10 codes

Deaths = M/% & Deaths = M/%
g?'m‘mya"d prayx(@0- | oe | a7 | 18 | 596
Oesophagus (C15) 828 | 1817 & 534 | 1578
Stomach (C16) 3480 | M8 | 2343 | 1140
g""' recumandanus(C18- | oo, g9 | s33 | eso
Liver (C22) 404 | 5189 3000 | 7874
Pancreas (C25) 3300 | 4472 | 3198 | 4831
Larynx(C32) 754 | 722 336 | 808
Lung (C33-34) 16839 = 2021 | 8170 | 1947
Melanoma of skin (C43) 920 | 257 | 6% | 208
Kaposisarcoma 2324 409 1848 248
Breast (C50) - - 15029 | 399
Cervixuteri (C53) - - 15542 | 561
Other uterus (C54-55) - - 265 | 431
Ovary (C56) - - BY | 1411
Penis (C50) 192 | 253 - -
Prostate (C61) 12957 | 410 - -
Testis (C62) 247 | 308 - -
Kidney etc. (064-66) 1094 594 | 65 | 520
Bladder (C57) 1793 398 81 | 567
Brain, CNS (C70-72) 1349 | 1316 = 1077 | 1488
Thyroid (C73) 139 | 256 | 38 | 178
Lymphoma (C81-88,C90) 439 | 675 | 4085 | 671
Leukaemia (C91-95) 617 | 1375 | 2238 | 1592
Alsites (C00-96) 91168 = 538 & 91314 | 524
gfg;)exd NMSC (C00- 90367 = 85 = 90854 | €91

Table 4.03 Number of cancer deaths (WHO mortality
database (WHO, 2017)), and Ml ratio (%) by sex, in South
Africa, in 2010-2014.
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Results by registry: Western Africa

Benin, Cotonou

The Cotonou Cancer Registry, established by the Benin Ministry
of Health in 2014, is a population based cancer registry under
the control of the National Program for the Fight against
Noncommunicable Diseases (PNLMNT). Cancer registration in
Benin first started in 2013, in the pathology department of the
University of Benin’s health sciences faculty.

The registry is supervised by a committee, whose
president is an epidemiologist and coordinator of the PNLMINT.
The registry has a team of five members (one medical director,
one deputy medical director and three epidemiologists) who
are responsible for data collection and management. The
Registry is financed by the PNLMINT. Visits to data sources are
by public transport or in personal vehicles; there is a budget for
fuel but no dedicated registry vehicle.
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The registry’s catchment area is the city of Cotonou, which is
subdivided into 13 arrondissements. The largest ethnic group in
Cotonou is the Fon followed by Yoruba, Goun, Mina, Xueda,
and Aja, and many others. The largest religious group in Beninis
Roman Catholicism, followed closely by Islam, Vodun and
Protestantism.

The population was estimated to be 678,874 at the
census in 2013. For the period presented here (2014-2016) the
population at risk is based on annual projections by the Institut
National de la Statistique et de I'Analyse Economique (2015).

The registry collects information from 28 sources (9
Hospitals, 14 private dlinics, 5 private pathology laboratories)
where patients may be diagnosed, treated or hospitalized.

The Centre National Hospitalier Universitaire (CNHU) is
by far the largest hospital, and the only centre with specialist
services, atthough there is no separate oncology department
nor radiotherapy service. It is the most important source of
information for the registry.

Case finding in hospitals is through visits by the cancer
registrar to all services where cancer patients may be treated.
Only Hospital Menontin has a central records section with a
proper index of patients (both inpatient and outpatient), with
demographic and diagnostic details on computer. Elsewhere,
case finding is through regular scrutiny of ward registers.
Generally these include diagnosis, but full information (on
personal data — especially address — and details such as
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histological type) requires tracing the clinical records from
wherever they have been stored in each service. A “focal point”
has been identified in each service (generally the head nurse).
Focal point personnel received some training in cancer
registration principles and methods.

Benin, Cotonou (2014-2016)

Population pyramid (average annual person-years by sex and age group)
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There is no systematic death registration, even for hospital
deaths.

The registry use CanReg 5 for data entry, management
and quality control. The registry has well developed security
procedures to maintain confidentiality of documents and
computer files.

YEARS PRESENTED
Three year period, 2014 —2016

COMMENT

1084 cancer cases were registered in the three year period
2014-2016, 607 cases (56.0%) in women (ASR 78.3 per 10°) and
477 cases (44.0%) in men (ASR 90.3 per 10°). 64.5% of cases
were morphologically verified.

Breast and cervical cancer accounted for half (50.2%) of
all cancers in women. Breast cancer (ASR 22.6 per 10°) was
more common than cervical cancer (ASR 14.8 per 10°), both
values being significantly lower than the average for West Africa
and the mean age of cases was lower.

The incidence of prostate cancer (one quarter of all
cancers in men), 29.3 per 10°, was similar to that in other West
African registries. Cancers of the liver and digestive tract were
also relatively common in both sexes.


http://en.wikipedia.org/wiki/Yoruba_people
http://en.wikipedia.org/w/index.php?title=Mina_people&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Xueda&action=edit&redlink=1
http://en.wikipedia.org/wiki/Aja_(people)

Summary

The rates reported are lower than t