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ow- and middle-income countries (LMICs) are undergoing
a significant epidemiological transition, characterized

by an increasing burden of non-communicable diseases

(NCDs), such as cancer, diabetes, and cardiovascular diseases
(1,2). Recent successes in the prevention and treatment of
infectious and other childhood diseases and consequent
mortality reductions have been accompanied by increases in
the impact of NCDs. In addition, demographic changes such
as urbanization leading to altered nutritional habits, physical
activity practices, and birthing patterns in these countries
have been associated with an increased risk of cancer. The
HIV/AIDS epidemic and other prevalent oncogenic infections
such as Hepatitis B virus and Helicobacter pylori also contribute
significantly to the cancer burden (3,4,5). The World Health
Organization (WHO) estimates astronomic rises in cancer
incidence and mortality in developing countries in the coming
years (6,7). The economic and social burdens cancer brings
upon these populations are enormous. To address this rapidly
rising health burden, countries in sub-Saharan Africa urgently
need effective cancer control planning.

The effectiveness of a national cancer control programme
is in part dependent on reliable data obtained from cancer
registries, a core component of an effective cancer control
strategy. These data are vital for monitoring cancer incidence,
prevalence, and mortality in well-defined geographical
locations, thereby assessing the effectiveness of national
cancer prevention and cancer control initiatives and justifying
resource allocation for treatment and prevention, and other
public policy health planning related to cancer control (8).

In 2019, it was reported by WHO that of 47 African member
states, 36 had cancer registries. However, only 26 met the
definition of a population-based cancer registry (PBCR) (12).

The global epidemiological transition has led to an increase in the burden of non-communicable diseases
such as cancer. Cancer registration plays an essential role in the development of targeted and effective
national cancer control programmes. This article reports on the implementation of the first population-based
cancer registry (PBCR) in Chad - the Ndjamena Cancer Registry. We highlight key challenges encountered
in its implementation and report the results of the first two years of cancer registration in Chad.

Of these, only seven met the criteria for inclusion in the 2021
edition of Cancer Incidencein Five Continents by the International
Agency for Research on Cancer (IARC), and these accounted
for only 1% of Africa’s population (13). As the importance of
cancer registration becomes apparent, the number and quality
of PBCRs in Africa are expected to increase (14).

This article describes the conceptualization of and the
process undertaken in the establishment of the first PBCR
in Chad. We highlight the key challenges and successes
encountered in the implementation and management of the
Ndjamena PBCR and report the results from the first two years
of cancer registration.

Implementation of a cancer registration in Chad
Chad (Figure 1) is alandlocked country in North-Central Africa
with a population of 16,244,513 spread across 23 provinces.
It is the fifth largest country by area (1.284 million km?) on the
continent. Much of the northern part of Chad lies in the Sahara
Desert, with a low population density of only 8 people per
km2. The capital, Ndjamena (population 1,454,671) is nearly
1600 km from the nearest African coastal port. The country
is classified by The World Bank as a low-income country, with
a GDP per capita of US$ 1800. Chad faces many challenges
related, but not limited, to the possession of one of the weakest
public health systems in the world. A large proportion of the
inhabitants lack adequate access to basic water services and
basic healthcare, resultingin poor health indices and extremely
high mortality rates. In Chad, communicable diseases, including
HIV/AIDS, malaria and tuberculosis, co-exist with NCDs such
as hypertension, diabetes, mental health disorders, and cancer.
Before the creation of the Ndjamena PBCR, all cancer-
related epidemiological indices in Chad were based on
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either simulation-based estimates derived by IARC from
the cancer data of neighbouring countries (Niger, Sudan,
and Nigeria) or from the pathology records of a single
institution, the Anatomical Pathology Unit of the Centre
Hospitalier Universitaire la Référence Nationale (CHURN).
Misinterpretation of data from this source has given rise to a
misunderstanding of Chad’s national cancer burden. Clinical
data from such pathology departments are limited in scope,
coverage and reflect the clinical practice of the particular
institution, typically with an over-representation of easy-to-
biopsy tumours.

The first step taken to strengthen the cancer surveillance
system in Chad was to conduct a situational analysis and plan
the implementation of the PBCR. In 2019, a “Multisectoral
Technical Committee” was created by a ministerial decree to
develop a roadmap for the establishment of a cancer registry.
Senior advisers and officers from the Ministry of Healthand the
National Cancer Control Programme (NCCP), with the support
of the WHO and other stakeholders, held advisory technical
meetings that discussed specific aspects of the proposed
registry, such as the legal framework for data collection,
infrastructure and resources required, organization and
functioning of the system (e.g. data storage and transmission,
ICD coding practices), composition qualification and training
of personnel, and data dissemination and use, among other
topics. These meetings helped to identify feasible and realistic
options for setting up a PBCR within the broader context of a
NCCP. A decision was made on feasibility grounds to restrict
data collection for the registry to the population within the
greater Ndjamena region (Figure 2), at least for the first phase
of registry development.

Afterestablishingthetechnicaland operational aspectsofthe
cancer registry, the Ministry developed an advocacy strategy
to garner local support. This, along with the involvement of
policymakers, played a pivotal role in establishing the PBCR
in the capital city of Ndjamena. The support of the WHO,
civil society and many stakeholders from health and other
sectors was assiduously cultivated to promote the PBCR and
its necessity for effective national cancer control. A direct
result of these efforts was demonstrated by the high-level
political support for the establishment of a PBCR from the
then President of Chad, the late Idriss Déby Itno. During the
Symposium on Cancer in Africa, held in Niamey in June 2019
on the sidelines of the African Union summit, he reaffirmed
Chad’s commitment to establish the surveillance system
by October 2020. The event attracted over 300 delegates,
including presidents, many first ladies, ministers of health,
representatives from WHO and other United Nations agencies,
civil society, donors, and other development partners.

Since 2021, the NCCP with the support of WHO has

Figure 1: Map of Chad

Figure 2: Defined population area of the PBCR in the greater Ndjamena
region, including 10 districts
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organized multiple training workshops for more than 350
registry technical staff (registrars) along with healthcare
professionals (clinical, laboratory and imaging staff) and
administrators. These workshops have mainly focused on the
use of cancer registry data for policymaking, advocacy, and
research aswell as onthe basic principles of cancer registration.
Additional capacity building was organized for three registrars
from the NCCP on the use of the cancer registration software
(CanReg5), coding and classification schemes, data quality
control, cancer staging and grading, data presentation,
management and analysis, and preparation of reports. The
online and face-to-face training opportunities were provided
in collaboration with several international partners, including
the African Cancer Registry Network (AFCRN), an IARC-
designated regional hub for cancer registration in sub-Saharan
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Table 1: Abstracted data by institution and year/period of diagnosis

Hospital/Clinic

Number of abstractions by time period

2013to0 2021 2022 2023
CHU de la Référence Nationale 815 489 579
Hoépital de I’'Amitié Tchad-Chine 0 462 527
CHU Bon Samaritain 0 108 164
CHU Meére et Enfant 0 52 168
CHU de la Renaissance 0 14 0
Hépital de Gozator 0 11 1
Hépital de district de Guinebor 2 0 %) 48
Clinique la Providence 0 8 1
Clinique de la Mélina 0 1 3
Clinique Karim 0 12 1
Other private clinics 0 10 8
Other sources 0 19 5
Total 815 1195 1505

CHU: Centre Hospitalier Universitaire

Africa in the framework of its Global Initiative for Cancer
Registry Development in Low- and Middle-Income Countries
(15).

During the implementation period, the AFCRN provided
substantial institutional support to help strengthen Chad’s
capacity for cancer registration. AFCRN provided access to
training modules, technical advice, advocacy, and political
lobbying. It is a platform for international networking and
research which provides funding to attend training and
scientific meetings. Network events provided Chad with
opportunities to present its newly created PBCR and benefit
from the experience and lessons learned from countries
more advanced in cancer registration. Seed funding from
The Global Grants Program of Vital Strategies for results-
oriented projects that improve public health data allowed
experts from the AFRCN to visit the newly established PBCR
to ensure sufficient capacity to perform cancer registration.
During the visit, meetings with policymakers and a public
press conference were organized to help canvas support for
cancer registration. During these visits, the experts verified
data sources and data management and visited data sources

Table 2: Abstracted data by clinical service unit and year/period of diagnosis

to troubleshoot any issues and barriers to data collection
and quality. This monitoring visit provided an opportunity
to evaluate data quality and ensure best practices in cancer
registration according to international standards. A detailed
report with recommendations for improvements was provided
to the team.

The Ndjamena population-based cancer registry

The Ndjamena PBCR, currently the only population-based
cancer registry in Chad, was created by a ministerial decree
in October 2020 and was officially launched in the October
of the following year. It is currently coordinated centrally by
the Chadian NCCP. Its data are used to derive the most recent
national cancer incidence estimates for Chad.

Information on cancer cases from the Ndjamena PBCR
is manually abstracted by trained registrars. They conduct
regular (usually three-weekly) visits to participating
institutions. These include more than 15 publicly funded
tertiary teaching hospitals, community hospitals, privately
operated faith hospitals, and medical laboratories (Table 1).

A standardized collection form is used to abstract patient

Clinical service unit

Number of abstractions by time period

2013to 2021 2022 2023
Gyneco-obstetrics 0 79 334
Ear, nose and throat 0 40 44
Urology 0 98 184
Internal medicine 0 94 118
Hepato-gastroenterology 0 132 154
General surgery 0 130 220
Pneumology 0 35 16
Pathology 815 156 374
Pediatrics 0 7 35
Medical imaging 0 388 10
Other 0 30 6
Total 815 1195 1505
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Table 3: Proportion of cancers, excluding non-melanoma skin cancers, with mo

rphologically confirmation, by year of diagnosis and sex.

Number of abstractions by time period

Sex
2022 2023
Morphologically verified Total % Morphologically verified Total %
Male 127 696 18.2% 332 726 45.7%
Female 115 500 23.0% 345 776 44.5%

Table 4: Registered cancer cases:

basis of diagnosis by year/period of diagnosis

Basis of diagnosis

Number of abstractions by time period

2013to0 2021 2022 2023
Clinic examination only 0 100 105
Clinical investigation only 0 764 591
Cytology and hematology 0 51 94
Histology of primary tumor 815 191 584
Specific tumour marker 0 84 125
Death certificate only* 0 6 6
Total 815 1195 1505

* Death information obtained from the CHU de la Référence Nationale database

demographic details and, clinical data (tumour topography,
morphology, histology, grade, basis of diagnosis and treatment).
Tumour characteristics are coded using ICD-O-3 and entered
into the CanReg5 software, according to IARC guidelines.
Any discrepancies between clinical and pathological data are
resolved by a pathologist. The date of diagnosis is recorded as
the date of first admission to any of the participating health
facilities.

Results from the first two years

A total of 1195 and 1505 (total 2700) were registered in
2022 and 2023, respectively, compared with 815 cases
during the nine years from 2013 to 2021.This is a substantial
improvement since the establishment of the Ndjamena PBCR
at the end of 2021 (Table 1).

Post-2021, the majority of registered cases originated from
Chad’s only two pathology laboratories (CHURN, Hépital
de 'Amitié Tchad-Chine). Despite being a university hospital
with more than 200 beds and employing the only practising
oncologist in Chad, CHU de la Renaissance contributed very
few cases to the PBCR in 2022 and none in 2023 (Table 1).

Before 2022, all 815 recorded cancer cases originated from
the Pathology unit of CHURN. The number of cases registered
increased between 2022 and 2023 for all services except
those from medical imaging (Table 2). This marked anomaly is
explained by erroneous data abstraction practices, which was
corrected inthe second year. Theregistrars registered all cases
identified in imaging reports during 2022 as originating from
the pathology laboratory. However, the majority of these were
in fact duplicate cases referred from another participating
service.

Overall morphological verifications (MV) for the years 2022

and 2023 were 20.2% and 45.5%, respectively (Table 3). The low
MV may partly reflect the scarcity of pathology laboratories
and the relatively high number of late-stage diagnoses, not
amenable to treatment with curative intent and therefore
typically considered unsuitable for biopsy under conditions
of constrained resources. This is the case for cancers of the
pancreas (MV: 6%), liver (MV: 2%), and oesophagus (MV:14 %).
The registry does not systematically collect cancer death
data. A total of 12 cases were extracted from the CHURN
statistics database keeps track of death corticate requests
typically initiated by relatives of deceased patients (Table 4).

Discussion
Fornearlyadecade, throughthe efforts of diverse stakeholders,
Chad has been actively involved in establishing a PBCR built
on timely, reliable, accurate, local data. However, there is still
much room for improvement in cancer registration. The quality
of the data collected may be impaired due to human factors,
such as a lack of attention to detail as a result of fatigue due to
large volumes of work. Data on patient age are often unreliable
because many individuals either do not know or deliberately
understate their age; this is especially the case among female
patients, who perceive ageing as a stigma. Information on
residential address is also usually incomplete or unreliable.
It is not uncommon to come across patients from other
provinces who temporarily relocate or stay with relatives
to access hospital care in Ndjamena for the duration of their
treatment. A recently legislated mandatory requirement
for birth registration and for all nationals to obtain a unique
identification number will help diminish errors in age and
residential data over time.

Operating costs for the PBCR are included within the general
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Figure 3: International death registration completeness 2015-2019 (latest year of available estimate shown)

Death Registration Completness Rate (%)
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Source: Karlinsky (2024) https://doi.org/10.4054/demres.2024.50.38

budget of the NCCP, which is itself underfunded. Cancer
registries face funding challenges because they do not show
any immediate impact on cancer prevention and therefore
their necessity is not always appreciated by healthcare
decision-makers. Cancer registration needs to be recognized
as an essential part of any rational programme of cancer
control. Specific budgetary support must be established to
ensure the sustainability of cancer registries and overcome the
current overdependence on donor agencies which may not be
sustainable.

Cancer registration in Chad relies mainly on the manual
collection of relevant hospital records from pathology and
outpatient departments, by trained registrars who visit these
participating sites periodically. This method of data collection
is onerous, time-consuming, and inefficient. Furthermore, the
data collected using this method are often limited and fail to
capture some information that can contribute significantly to
providing amore accurate picture of the cancer burdenin Chad.
The efficiency of cancer registration will inevitably improve
as the PBCR matures and has access to more sophisticated
hospital information systems.

Barriers to data collection have been experienced, especially
with private data sources. Although the cancer registry team
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functions under strict conditions of confidentiality of medical
information, there still remains some distrust among some
institutions. This is mostly due to a lack of a well-established
culture of patient data collection. These are some concerns
about patient confidentiality and how the information may be
used. Cancer is still a stigmatizing disease and many patients
choose not to share information about their cancer diagnosis
even with family. Some personnel from participating data
sources require incentives to provide data, as they perceive
the additional workload required as unnecessary. In many
instances, health facilities do not have their own organized,
stored, and accessible medical records. Investment and
enforcement of existing regulations on medical records and
education of all stakeholders would reduce the challenges
encountered at health institutions and improve the quality of
the cancer data they provide.

Cancer incidence from LMICs is often reported
without accompanying mortality statistics due to a lack of
comprehensive death registration (Figure 3). In Europe, North
America, and other developed countries, death registration
is complete. Africa has the lowest death registration
completeness worldwide, and in Chad, death registration data

are especially limited. The deceased are often buried by their

46 CANCER CONTROL 2024



families in their communities without reporting to official
authorities. Death certification or autopsies are not always
done, so specific causes of death are not recorded.

Conclusion

Well-established, population-based cancer registration with
reliable data is central to effective control programmes and
helps to generate information that can guide government
policy and resource allocation. Chad has recently made major
strides in cancer registration with the establishment of its first
PBCR. The successful publication of data from the Ndjamena
PBCR in GLOBOCAN is a reflection of its functionality and
effectiveness. Such evident benefits of cancer registration will
spur local support and buy-in. Still, cancer registries are not yet
an integral part of cancer control in most LMICs.
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