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ABSTRACT

Introduction: In 2022, Cape Verde established its population-based cancer registry (Registo Oncolégico de Cabo Verde, ROCV).
Until then, information on colorectal cancer (CRC) in the country relied largely on hospital-based series and modelled international
estimates. Three consecutive years of population-based registration (2022-2024) are now available. We aimed to describe the
incidence of colon and rectal cancer in Cape Verde using the ROCV case-level database for 2022-2024, and to characterize the
demographic, clinicopathological, staging, treatment, and vital-status profile of an institutional cohort of patients with CRC managed
at the Hospital Universitario Agostinho Neto (HUAN).

Methods: Descriptive study with two components. The population-based component analysed the ROCV case-level database,
restricted to malignant tumours diagnosed between 2022 and 2024 at colon and rectal sites (ICD-10 C18-C20); anal tumours (C21)
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were excluded. The institutional component comprised 255 patients diagnosed with CRC and registered at HUAN between

2017 and 2026; for each variable, only patients with available information were analysed, the number of missing values is reported,
and no imputation was performed.

Results: Between 2022 and 2024, 1424 malignant tumours were registered (excluding non-melanoma skin cancer). Colon and
rectal cancer accounted for 113 cases (7.9%), the fourth most frequent site nationally and the third in each sex, with 58 cases in men
and 55 in women. The age-standardized incidence rate (world population) was 8.9 per 100 000 in men and 6.7 in women, and
the cumulative risk between birth and 74 years was 1.23% and 0.75%, respectively. The colon accounted for 59.3% of cases and
the rectum and rectosigmoid junction for 40.7%. Median age at diagnosis was 62 years (range 24-90) and 21.2% of patients were
younger than 50 years. Adenocarcinoma not otherwise specified accounted for 76.1% of cases, morphological verification reached
98.2%, and no case was registered from a death certificate only.

Conclusion: Colon and rectal cancer is the fourth most frequent malignancy in Cape Verde, affects men and women in similar
proportions, although the age-standardized incidence rate is higher in men than in women (8.9 vs 6.7 per 100 000, with a
cumulative risk to age 74 of 1.23% vs 0.75%), shows a high proportion of morphologically verified cases, and occurs before the age of
50 in about one fifth of patients. This high proportion of patients under 50 years mandates a dedicated early-diagnosis programme
for symptomatic patients in this age group. In the institutional cohort, diagnosis at an advanced stage predominated, with limited use
of radiotherapy and substantial gaps in vital-status ascertainment. Consolidation of the ROCV and its linkage to civil and mortality
registries are essential to characterize the incidence, staging, and survival of CRC in the country.
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RESUMO

Introdugdo: Em 2022, Cabo Verde criou o seu Registo Oncolégico de Base Populacional (ROCV). Até entao, a informagéo sobre o
cancro colorretal (CCR) no pals assentava sobretudo em séries hospitalares e em estimativas internacionais modeladas. Estdo agora
disponiveis trés anos consecutivos de registo populacional (2022-2024). O nosso objetivo foi descrever a incidéncia do cancro

do célon e do reto em Cabo Verde, com base na base de dados do ROCV (2022-2024), e caracterizar o perfil demogréfico,
clinicopatoldgico, de estadiamento, de tratamento e de estado vital de uma coorte institucional de doentes com CCR seguidos

no Hospital Universitario Agostinho Neto (HUAN).

Métodos: Estudo descritivo com duas componentes. A componente populacional analisou a base de dados de casos individuais do
ROCV, restringida aos tumores malignos com data de diagnéstico entre 2022 e 2024 e as localizagdes do cdlon e reto (CID-10
C18-C20); os tumores do anus (C21) foram excluidos. A componente institucional incluiu 255 doentes com diagndstico de CCR
registados no HUAN entre 2017 e 2026; para cada variével foram considerados apenas os doentes com informagdo disponivel,
sendo indicado o niimero de valores omissos, sem imputagdo.

Resultados: Entre 2022 e 2024 foram registados 1424 tumores malignos (excluindo pele ndo melanoma). O cancro do cdlon

e do reto representou 113 casos (7,9%), a quarta localizagdo mais frequente do pafs e a terceira em cada sexo, com 58 casos em
homens e 55 em mulheres. A taxa de incidéncia padronizada para a idade (populagao mundial) foi de 8,9/100 000 nos homens e
6,7/100 000 nas mulheres, com risco cumulativo aos 74 anos de 1,23% e 0,75%, respetivamente. O célon correspondeu a 59,3%
dos casos e o reto e juncdo rectossigmoideia a 40,7%. A idade mediana ao diagndstico foi de 62 anos (24-90) e 21,2% dos doentes
tinham menos de 50 anos. O adenocarcinoma sem outra especificagdo representou 76,1% dos casos, a verificagdo morfoldgica

foi de 98,2% e nenhum caso foi registado apenas por certificado de ébito. Na coorte institucional (255 doentes), a informagéo
esteve frequentemente ausente para varias varidveis; todos os resultados institucionais referem-se apenas aos doentes com dados
disponiveis. Entre estes, 54,8% dos doentes com estédio conhecido apresentavam doenga em estadio IV e 45 dos 145 doentes com
estado vital determinado (31,0%) tinham falecido.

Conclusdo: O cancro do cdlon e do recto € a quarta neoplasia mais frequente em Cabo Verde, afeta homens e mulheres em
propor¢des semelhantes, embora a taxa de incidéncia padronizada para a idade seja mais elevada nos homens do que nas mulheres
(8,9 vs 6,7 por 100 000, com risco cumulativo aos 74 anos de 1,23% vs 0,75%), apresenta uma elevada proporgao de confirmagao
morfoldgica e surge antes dos 50 anos em cerca de um quinto dos doentes. A elevada proporgdo de doentes com menos de

50 anos obriga a criagdo de um programa dedicado ao diagndstico precoce para os doentes sintomaticos desta faixa etéaria. A elevada
propor¢ao de valores omissos na coorte institucional & assumida de forma explicita e reflete sobretudo lacunas de registo, pelo que
os resultados devem ser interpretados como referentes aos doentes com dados disponiveis. Na coorte institucional predomina o
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diagndstico em estédio avangado, com utilizagdo limitada de radioterapia e lacunas relevantes na determinagdo do estado vital.

A consolidagdo do ROCV e a sua articulagdo com os registos civis e de mortalidade sdo essenciais para caracterizar a incidéncia,

o estadiamento e a sobrevivéncia do CCR no pas.

Palavras-chave: Cabo Verde; Neoplasias Colorretais/epidemiologia; Sistema de Registos

INTRODUCTION

Colorectal cancer (CRC) is increasingly recognized as an
emerging global public-health problem. Its incidence is
rising in regions historically considered low-risk, and marked
disparities persist between high- and low-resource settings
in the stage at diagnosis and in access to treatment.' In high-
income countries with organized screening programmes,
earlier-stage diagnosis and standardized multidisciplinary
care have translated into improved survival for both colon and
rectal cancer.?

Cape Verde is an island nation of approximately 509 000
inhabitants distributed across nine inhabited islands, according
to the national demographic projections of the Instituto
Nacional de Estatistica (INE). Until recently, information on
the true incidence, stage distribution, and outcomes of CRCin
the country was limited and was inferred mainly from hospital-
based series and regional comparators.>* This changed in
2022 with the launch of the Cape Verde Population-Based
Cancer Registry (Registo Oncoldgico de Cabo Verde,
ROCV), established under the National Programme for
Cancer Prevention and Control with technical support from
the Instituto Portugués de Oncologia do Porto (IPO-Porto)
and the Instituto de Higiene e Medicina Tropical (IHMT), and
validated by the African Cancer Registry Network (AFCRN).
The registry uses CanRegb software and follows the coding
and quality-control procedures of the International Agency
for Research on Cancer (IARC). Three consecutive years of
registration (2022-2024) are now consolidated, allowing
national incidence to be described from observed rather than
modelled data.

This development is part of a broader pattern described for
Sub-Saharan Africa, where CRC incidence is rising in most
studied registry populations, presentation tends to be both
younger and more advanced than in high-income settings,
and overall survival is low, shaped by limited diagnostic and
treatment capacity.>” The regional evidence base is improving
but remains heterogeneous, with sparse registry coverage
and country-level data gaps that probably underestimate the
true disease burden.®?
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The present study has two objectives: to describe the
incidence of colon and rectal cancer in Cape Verde using
ROCYV data for 2022-2024, and to characterize the demo-
graphic, clinicopathological, staging, treatment, and vital-status
profile of an institutional cohort of patients with CRC managed
at HUAN, the country’s main oncology referral centre.

PATIENTS AND METHODS

1. STUDY DESIGN

This was a descriptive study with two independent and
complementary components, designed to view colorectal
cancer in Cape Verde at two levels that answer different
questions. The population-based component, based on
the ROCV, provides the national panorama: the incidence,
demographic profile, and data-quality indicators of the disease
across the resident population. The institutional component,
based on the HUAN cohort, anchors that panorama to
clinical reality: the stage at presentation, treatment received,
and vital status of patients actually managed at the country’s
main referral centre. The two components are independent
by construction — they draw on different data sources, cover
different periods, and are analysed separately, without being
combined or compared statistically — and their overlap
(patients registered through HUAN in 2022-2024) does
not constitute double counting, because each component
addresses a distinct question. The population-based analysis
estimates how common the disease is; the institutional analysis
describes how it presents and is treated.

The relationship between the two components, and the way
the extent of missing information conditions the institutional
findings, is summarized in Fig. 1. Beyond describing the data,
the pattern of missing information is used here as a roadmap
for improving clinical protocols: each category of missing data
points to a specific corrective measure (standardized minimum
data set, synoptic pathology reporting, retrospective audit,
prospective staging, and linkage to civil and mortality
registries), developed in the Limitations. Institutional results
are therefore reported among the patients with available
data, and the missing-data profile is treated as an actionable
finding rather than only as a constraint.
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Colorectal cancer in Cape Verde: from the national context to the hospital reality

A funnel from population-level burden down to the institutional cohort

\ 1 - Epidemiological burden & demographic trends
National resident population = 509 000 (INE, mean 2022-2024)
1 424 malignant tumours registered in 3 years (ROCV, excl. C44)

Colorectal cancer = 4th most frequent cancer; ASR-World 7.5/100 000

)
c
o
© 2 - Clinical presentation & staging challenges
3
Q
g 113 colon & rectal cancers (C18-C20); 58 men / 55 women
o
g Median age 62 y; 21.2% aged < 50 y (27% of women) y N
% 98.2% morphologically verified; 0% death-certificate-only / Missing information
c
. v (institutional cohort, N = 255)
g 3 - Hospital reality — HUAN institutional cohort SER 151
-; Topography 188
% 255 patients managed at HUAN, 2017-2026 Yl 194
g Among staged patients: 54.8% stage IV; 77.9% stage IlI-IV Grade 204
£ Surgery 84.2%; chemotherapy 67.3%; radiotherapy 9.1% BMI 172
'y L Vital status 110)

4 - Outcomes & data gaps

Vital status determinable in 145/255 (110 unknown)

Deaths 31.0% of those with known status

Results are reported among
patients with available data.

Data sources: population-based component — ROCV case database (C18-C20), 2022-2024; institutional component — HUAN Oncology Service cohort, 2017-2026.

ASR-World, age-standardized incidence rate (Segi world population); HUAN, Hospital Universitério Agostinho Neto; ROCV, Cape Verde population-based cancer registry.

Figure 1. Funnel framework linking the national epidemiological context (ROCV, population-based) to the institutional (hospital)
reality of colorectal cancer in Cape Verde. The two components are independent and complementary: the population-based
tier gives the national panorama, and the institutional tier anchors it to clinical presentation, staging, treatment, and outcomes.
Institutional results refer only to patients with available data; the side panel summarizes the extent of missing information, which

is used as a roadmap for protocol improvement.

2. POPULATION-BASED COMPONENT (ROCV,
2022-2024)
National incidence data were obtained directly from the
ROCYV as a case-level database export covering registrations
from 2022 to 2024; these data are held on file by the registry
and were made available to the authors.’® The registry covers
the resident population of Cape Verde and collects data
from the oncology, surgery, and pathology services of the
national hospital network, including HUAN and the Hospital
Batista de Sousa (HBS), together with records of patients
evacuated abroad for treatment. Cases are coded according
to the International Classification of Diseases for Oncology,
31 edition(ICD-O-3) and the information is registered in
CanRegb platform.
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Theanalysiswasrestricted totumours withmalignantbehaviour
(behaviour code 3) and a date of diagnosis between 1 January
2022 and 31 December 2024. Registrations dated 2021 and
2025 were excluded because those years were incomplete
at the boundaries of the database export. Colorectal cancer
was defined as tumours of the colon (C18), the rectosigmoid
junction (C19), and the rectum (C20). The 11 tumours of the
anus and anal canal (C21) were excluded, since anal cancer
differs from colorectal cancer in histogenesis, aetiology, and
management. Non-melanoma skin cancer (C44) was also

excluded, following standard cancer-registry practice.

The following variables were analysed for each case: sex, age

at diagnosis, year of diagnosis, topography, morphology, basis



of diagnosis, and registering hospital. Cases were classified
as morphologically verified when the basis of diagnosis was
cytology or histology of the primary tumour or of a metastasis.

In order to calculate incidence rates, person-years at risk
were derived from the official demographic projections of
the INE for Cape Verde, by sex and five-year age group, for
2022, 2023, and 2024. Age-specific rates were computed
for eighteen age groups (0-4 to 85 years and over) and
standardized to the Segi world standard population to obtain
the age-standardized incidence rate (ASR-World), expressed
per 100 000 person-years. The cumulative risk of developing
the disease between birth and 74 years was derived from the
age-specific rates using the standard exponential formula.
Crude annual rates were also reported. The method was
verified by reproducing the rates previously derived by the
registry for the broader colon, rectum, and anus grouping:
the difference observed was proportional to the difference
in the number of registered cases between the earlier
analysis and the present database export, confirming that the
standardization procedure was equivalent.

3. INSTITUTIONAL COMPONENT (HUAN

COHORT)
The institutional dataset comprised 255 consecutive
patients with a diagnosis of CRC registered at the Oncology
Service of HUAN, Praia, between 2017 and 2026. These
are unpublished institutional data, presented in 2026 and
made available to the authors. The institutional dataset was
retrospective, with a data cut-off of 01.05.2026; records
from 2024 onwards were therefore partial at the cut-off and
should be read as such, rather than as a complete calendar-
year series." Demographic, anatomical, histopathological,
staging, treatment, and outcome variables were collected

retrospectively from clinical records.

Handling of missing data. For each variable, only patients
with recorded (non-missing) information were included in the
corresponding analysis, and missing cases were not imputed.
For every variable, the number of patients with available
information and the number of missing values are reported
in the text and tables. Because information availability varied
by variable, denominators differ between analyses and are
stated explicitly throughout.

The two components of the study are not independent: of the
113 colorectal cancers registered by the ROCV in 2022-2024,
81(71.7%) were registered through HUAN and therefore also
belong, in principle, to the institutional cohort, which spans
a longer period. The components are therefore presented
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separately and are not combined or compared statistically.
The two analyses also answer different questions and are
not redundant: the population-based component estimates
national incidence, whereas the institutional component
describes the clinical profile, treatment, and outcomes of
managed patients. The overlap between them therefore
does not constitute double counting of results.

4. ANALYSIS AND ETHICS

Given the descriptive nature of the study, results are
presented as counts, proportions, rates, and medians with
ranges, and no formal statistical inference was performed on
the descriptive findings. The potential impact of missing data
was specifically examined as a possible source of selection
bias: patients in the institutional cohort with and without a
documented stage at diagnosis were compared across the
available baseline variables (age, sex, island of residence,
and surgery) using the Mann-Whitney U test for continuous
variables and the chi-squared test for categorical variables, to
assess whether the patients with missing information differed
systematically from those with complete data (Supplementary
Table S1). This study was conducted in accordance with Good
Clinical Practice standards and was approved by the Cape
Verde National Committee for Data Protection (Resolution
#2/2021), the Cape Verde Ethics Committee (Resolution
#54/2022, Document #61/2022), and the Clinical Direction
of HUAN.

RESULTS

1. NATIONAL INCIDENCE OF COLON AND
RECTAL CANCER (ROCV, 2022-2024)

Between 2022 and 2024, the ROCV registered 1424

malignant tumours, excluding non-melanoma skin cancer,

corresponding to 418 registrations in 2022, 502 in 2023, and

504 in 2024.

Colon and rectal cancer accounted for 113 cases, or 7.9% of all
registered malignancies, making it the fourth most frequent
cancer nationally, after prostate (259 cases), breast (250),
and cervical cancer (136). It was the third most frequent
malignancy in each sex, affecting 58 men and 55 women. The
numbers may be similar, but the rates indicate that the risk is
higher in men. Annual counts were 27 in 2022, 45 in 2023,
and 41in 2024 (Table 1).

The colon was the most frequent subsite, accounting for 67
cases (59.3%), while the rectum and the rectosigmoid junction
together accounted for 46 cases (40.7%). Median age at
diagnosis was 62 years (range 24-90), and was slightly higher
in men (63.5 years) than in women (61.0 years). Notably, 24

PORTUGUESE JOURNAL OF SURGERY



Table 1. Colon andrectal cancer (ICD-10 C18-C20) registered
by the ROCV, 2022-2024 (N =113).

Characteristic Category n %
Men 58 51.3
Sex
Women 55  48.7
Colon (C18) 67 59.3
Subsite Rectum (C20) 25 2241

Rectosigmoid junction (C19) 21 18.6

<40 " 9.7
40-49 13 1.5
50-59 26  23.0
Age at diagnosis (years)
60-69 31 274
70-79 23 20.4
>80 9 8.0
Adenocarcinoma NOS 86 76.1
Other adenocarcinoma variants 6 5.3
Mucinous adenocarcinoma 5 4.4
Morphology Squamous cell carcinoma 7 6.2
Neuroendocrine carcinoma 3 2.7
Malignant neoplasm NOS 4 3.5
Other 2 1.8

Histology of primary tumour 10 97.3

Basis of diagnosis Histology of metastasis 1 0.9
Clinical investigation 2 1.8
HUAN, Praia 81 717
Registering hospital
HBS, Mindelo 32 28.3
2022 27 239
Year of diagnosis 2023 45  39.8
2024 41 36.3

patients (21.2%) were diagnosed before the age of 50, and 17
(9.7%) before the age of 40.

Adenocarcinoma not otherwise specified was the
predominant morphology (86 cases; 76.1%); when mucinous,
signet-ring cell, and other adenocarcinoma variants are
included, adenocarcinomas accounted for 98 cases (86.7%).
Data quality indicators were favourable: 111 cases (98.2%)
were morphologically verified, almost all through histology
of the primary tumour, 2 cases (1.8%) were registered based
on clinical investigation, and no case was registered from a
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Table 2. Incidence rates for colon and rectal cancer (C18-
C20), Cape Verde, 2022-2024.

Indicator Men Women  Both sexes
Cases (2022-2024) 58 55 13
Mean annual population 256228 252840 509069
Crude annual rate per100000 7.5 7.3 7.4
ASR-World per100 000 8.9 6.7 7.5
Cumulative risk, 0-74 years 1.23% 0.75% 0.94%

ASR-World, incidence rate standardized to the Segi world standard
population.

death certificate alone. Most cases were registered at HUAN
in Praia (87; 71.7%), with the remainder registered at HBS in
Mindelo (32; 28.3%).

Over the three years, the mean annual resident population
was 509 069 (256 228 men and 252 840 women). The
annual crude incidence rate of colon and rectal cancer was 7.4
per 100,000 (7.5 in men and 7.3 in women), the ASR-World
was 8.9 per 100 000 in men and 6.7 per 100 000 in women,
giving an overall rate of 7.5 per 100 000. The cumulative risk
of developing colon or rectal cancer between birth and 74
years was 1.23% in men and 0.75% in women (Table 2).

2. DEMOGRAPHIC AND
CLINICOPATHOLOGICAL CHARACTERISTICS
OF THE INSTITUTIONAL COHORT
The institutional cohort comprised 255 patients with cancer,
131 men (51.4%) and 124 women (48.6%), Table 3. Median
age at diagnosis was 62 years (range 18-98; n=200; 55
patients without recorded age), with most cases concentrated
between 51 and 70 years. Body mass index was recorded for
only 83 patients (median 22.6 kg/m? 172 missing). Among
the 176 patients with a recorded island of residence, most
lived in Santiago (104; 59.1%), followed by Sé&o Vicente (29;
16.5%) and the remaining islands (43; 24.4%).

Colorectal cancer was registered for 67 patients: the rectum
accounted for 34.3% (23/67) and the sigmoid colon
for 20.9% (14/67), with the remaining 44.8% (30/67)
distributed across other or unspecified colonic segments.
Morphology was coded for 61 patients, of whom 91.8%
(56/61) had adenocarcinoma not otherwise specified (NOS).
Histological grade was available for 51 patients, of whom
54.9% (28/51) were moderately differentiated. Stage at
diagnosis (as recorded at the time of analysis) was available



Table 3. Sociodemographic, clinical and pathological
characteristics of colorectal cancer cases (N = 255).

Characteristic Category n % *
Male 131 51.4
Sex
Female 124 48.6
Santiago 104 59.1
Sé&o Vicente 29 16.5
Island of residence
Other islands 43 24.4
Missing 79 —
Rectum 23 34.3
Sigmoid colon 14 20.9
Topography
Other/unspecified colon 30 44.8
Missing 188 —
Adenocarcinoma NOS 56 91.8
Morphology Other 5 8.2
Missing 194 —
Moderately differentiated 28 54.9
Histological grade Other grade 23 45.1
Missing 204 _
| 9 8.7
Il 14 13.5
Stage at diagnosis 111 24 231
v 57 54.8
Missing 151 —

* Percentages calculated among valid cases, excluding missing or unspecified
values. Topography categories in the institutional cohort (rectum, sigmoid
colon, other/unspecified colon) follow the original clinical records and
therefore differ from the ICD-10 subsite grouping used for the population-
based data in Table 1 (colon C18, rectosigmoid junction C19, rectum C20);
the two classifications are not directly interchangeable.

for 104 patients and was advanced in most: 54.8% (57/104)
had stage IV and 77.9% (81/104) stage lll or IV disease. The
registry data also included seven squamous cell carcinomas
(6.2%) coded to colorectal sites.

Treatment information was recorded independently for
each modality, so denominators differ slightly between
modalities. Surgery was performed in 84.2% of patients with
surgical information (160/190) and was most often combined
with chemotherapy (92/192; 47.9%). Chemotherapy was
administered to 67.3% (132/196) and radiotherapy to only
9.1% (18/197) of patients.
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Table 4. Treatment and outcomes in the institutional cohort
(N =255).

Ve infno{r:ai?i]on Mi(s:;ng
Surgery only 160 /190 84.2 65
Chemotherapy only 132 /196 67.3 59
Surgery + chemotherapy 92 /192 47.9 63
Radiotherapy 18 /197 9.1 58

Percentages are calculated among patients with available information for the
respective variable.

Metastatic status was documented for 21 patients, among
whom distant metastases were confirmed in 5. Vital status
could be determined for 145 patients; of these, 45 (31.0%)
had died and 100 (69.0%) were alive at the time of data
collection. Vital status was undetermined for the remaining
110 patients (Table 4).

3. DISCUSSION
3.1MAIN FINDINGS: A FUNNEL FROM THE
COUNTRY TO THE HOSPITAL
This study provides the first description of colorectal cancer
in Cape Verde combining three consecutive years of a
population-based cancer registry, analysed at case level, with
a clinicopathological characterization of an institutional cohort.
Three findings stand out. At the population level, colon and
rectal cancer is already the fourth most frequent malignancy
in the country and the third in each sex, with an almost equal
distribution between men and women. More than one fifth of
registered patients were diagnosed before the age of 50. At
the institutional level, the disease is diagnosed predominantly
at an advanced stage, with 54.8% of staged patients
presenting with stage IV disease, and is treated with surgery
and chemotherapy but with very limited use of radiotherapy
relative to the observed rectal burden.

The predominance of adenocarcinoma in the institutional
cohort (91.8% of coded cases) is consistent with the
predominance of adenocarcinoma observed nationally in
the registry data (86.7% of cases when all adenocarcinoma
variants are combined), and provides mutual corroboration
between the two data sources. The registry data also
included seven squamous cell carcinomas (6.2%) coded to
colorectal sites. Squamous histology is unexpected at these
locations and characteristically arises at the anorectal junction
or anal canal. For these cases, however, the source documents
recorded the site as rectal, and no additional information was
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available that would allow the topography to be reviewed
retrospectively; they were therefore retained as registered.
Prospective confirmation of the site of origin whenever
squamous histology is reported at a rectal site would allow
this small group to be classified with greater confidence
in future analyses. More specifically, every squamous cell
carcinoma assigned to a rectal site must undergo a clear,
systematic, and mandatory review, combining re-examination
of the source documents with immunohistochemistry where
needed, to determine whether the tumour is genuinely rectal
or is in fact a primary carcinoma of the anal canal (ICD-10
C21). This review is not optional and is not merely a coding
refinement: the therapeutic protocols for the two entities are
completely distinct — a genuinely rectal adenocarcinoma s
managed primarily by surgery, whereas an anal squamous
carcinoma is treated with definitive chemoradiotherapy — so
that a misclassified case would receive the wrong treatment.
Instituting this mandatory review for every such case would
protect both individual treatment decisions and the accuracy
of the registry.

The proportion of patients diagnosed before the age of 50
deserves particular attention. In the registry data, 21.2% of
colorectal cancers occurred before that age and 9.7% before
the age of 40, with a median age at diagnosis of 62 years. In
the Cape Verde registry data, the mean age at diagnosis was
60.7 years (standard deviation 14.7) and the median 62 years.
This proportion is lower than the figure of 38% reported
in a recent descriptive synthesis of age at colorectal cancer
diagnosis across Africa, where the mean age was 53.5 years,®
but it remains substantially higher than that observed in high-
income countries with organized screening programmes. |t
is relevant for service planning, since early-onset disease is
unlikely to be detected by age-based screening strategies
designed for older populations and is frequently diagnosed
at an advanced stage.

This early-onset pattern was more pronounced in women (15
of 55; 27.3%) than in men (9 of 58; 15.5%). A high proportion
of young patients is a recognized feature of colorectal cancer
across West Africa, in contrast to high-income countries,
where the rising incidence below the age of 50 starts from
a much lower baseline and has prompted several national
programmes to lower the screening start age to 45 years.
Whether Cape Verde should introduce opportunistic
screening at a younger age than is conventional in European
guidelines is a legitimate policy question raised by the finding
that roughly one in five patients, and more than one in four
women, present before the age of 50. Any such decision
would need to be weighed against the country’s endoscopic
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and pathology capacity, since a screening policy that cannot
be resourced would divert scarce diagnostic services from
symptomatic  patients. Because organized population
screening is not currently feasible in Cape Verde, the high
proportion of patients under 50 years nonetheless demands
a concrete and mandatory response focused on symptomatic
patients. Every symptomatic patient, regardless of age,
should have a structured colorectal cancer family history
taken and a faecal immunochemical test (FIT) performed,
with colonoscopy mandated for all FIT-positive cases. This
symptom-triggered pathway does not require the resources
of a mass screening programme, targets the patients already
presenting to the health system, and would shorten the
interval to diagnosis in precisely the young, advanced-stage
group that age-based screening would miss. The drivers of
this early-onset pattern also warrant dedicated investigation,
including dietary transition, obesity, and possible hereditary
or germline predisposition, none of which could be examined

with the present data.

3.2 EPIDEMIOLOGICAL BURDEN AND
DEMOGRAPHIC TRENDS (NATIONAL
CONTEXT)

Incidence in Cape Verde is intermediate to high among
African registries with comparable data. Using the same case
definition as the comparators, the ASR-World in Cape Verde
was 9.5 per 100,000 in men and 7.5 in women. Among men,
this was lower than in Zimbabwe (12.7) but higher than in
Uganda (approximately 7.7) and far higher than in South Africa
(2.6); among women, it was lower than in Zimbabwe (11.5),
essentially identical to Uganda (7.5), and again far higher than
in South Africa (1.6) (Table 5, Fig. 2). The comparison should
nonetheless be read as indicative of order of magnitude
rather than as a formal contrast, since the comparators refer
to 2008-2012 and to registries covering defined subnational
areas, whereas the Cape Verdean data are national and more
recent.

Table 5. Age-standardized incidence rates (ASR-World, per
100 000) for colon and rectum (C18-C21) in Cape Verde
and selected African registries.

Registry (period) Men Women
Zimbabwe (2008-2012) 12.7 1.5
Cape Verde, ROCV (2022-2024) 9.5 7.5
Uganda (2008-2012) 7.7 7.5
South Africa (2008-2012) 2.6 1.6




Age-standardized incidence of colon, rectum and anus (C18-C21)
Cape Verde in the regional context
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Figure 2. Age-standardized incidence rate (ASR-World, per 100,000) of colon, rectum, and anus (C18-C21) in Cape Verde
compared with selected African registries, by sex. Cape Verde occupies an intermediate-to-high position, below Zimbabwe and
at or above Uganda and South Africa. Comparator rates refer to 2008-2012 (Cancer Incidence in Five Continents, Volume X);

the comparison is indicative rather than a formal contrast.

These figures also allow the earlier modelled estimates
for the country to be placed in perspective. The most
recent country-specific GLOBOCAN estimates available
for Cape Verde remain those for 2022, which were not
superseded by a country-level update in the 2024 global
release; GLOBOCAN estimated 28 new colorectal cancer
cases for Cape Verde in 2022, corresponding to 6.4% of
all cancers, the fourth most frequent site, with a cumulative
risk to age 75 of 0.65%." The registry recorded an average
of approximately 38 colon and rectal cancers per year, with
an ASR-World of 7.5 per 100 000 for both sexes combined
— appreciably more than the modelled estimate. Two factors
contribute to this gap. The first, and most significant, is the
improvement in case ascertainment that typically accompanies
the establishment of a new registry; a modelled estimate
produced before national registration was fully consolidated
would be expected to underestimate the true burden. The
second is the population denominator: GLOBOCAN used a
resident population of 567 676 for 2022, whereas the INE
national projection for the same year is 506,595, so that rates
derived from the larger denominator are correspondingly
lower. Neither factor implies a change in underlying risk over
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so short an interval. The annual counts of colorectal cancer
were 27 in 2022, 45 in 2023, and 41in 2024, following the
same pattern as total registrations, which rose from 418 in the
first year to around 500 in each of the two subsequent years.
With only three years of data, counts of this magnitude, and a
registry still consolidating its sources, no incidence trend can
be inferred; whether incidence is genuinely rising in Cape
Verde will only become assessable once several further years
of registration have accumulated. Such an assessment would
be of considerable interest, since incidence has been reported
to be rising in most African registry populations studied.>"”

The quality indicators for this site are reassuring: morphological
verification of 98.2%, almost entirely based on histology of
the primary tumour, is high by regional standards and indicates
that registered cases are well supported by morphological
diagnosis. The complete absence of cases registered from
death certificates alone should nevertheless be interpreted
with caution. Rather than indicating completeness, it
suggests that death certification is not yet functioning as an
independent source of case-finding for the registry, so that
patients who die without reaching the hospital network may
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not be captured. The concentration of registrations in the two
hospitals with oncology services, HUAN and HBS, points in
the same direction. Registered incidence should therefore be
regarded as a lower bound on the true national incidence.
This qualification applies directly to the rates reported here:
the ASR-World of 8.9 per 100 000 in men and 6.7 in women
should be read as a lower bound, and the true incidence is
likely to be somewhat higher once patients who die at home
without reaching the hospital network are captured.

4. CHALLENGES IN CLINICAL PRESENTATION
AND STAGING, AND THE HOSPITAL REALITY

The most clinically relevant finding of the institutional
component is the predominance of advanced-stage disease
at diagnosis, which is consistent with the regional picture
and lies at its more advanced end. Emergency presentation
of CRC across African series ranges from 8.3% to 64.9%,"
and 60.4% of cases presented at stage IlI-1V in Cotonou;®
delayed diagnosis of rectal cancer has been reported to
compromise treatment in Brazzaville.® Regional survival is
correspondingly low: a pooled 5-year survival of 48.2% has
been reported across 13 registries from 11 African countries,’
and a meta-analysis estimated 5-year survival at 28% (74%
at 1 year and 36% at 3 years).” Treatment access is a major
determinant of outcome: only 3.1% of non-metastatic patients
received guideline-concordant treatment and 35.1% received
none, with a 3.49-fold higher risk of death in the absence of
cancer-directed therapy.”® In Nigeria, median survival was 25
months among patients who received the recommended
treatment, compared with 7 months among those who did
not”; in Rwanda, 66.2% of patients underwent surgery,
typically after a delayed presentation.?°

The limited availability of endoscopy is widely recognized
as the main barrier to CRC screening across the region.?"??
Delays in seeking, reaching, and accessing quality cancer care
are concentrated in a few countries and reflect costs, poor
coordination, and workforce shortages.?> Proposed policy
solutions — stronger registries, health-insurance coverage,
workforce development, and context-adapted screening —

24-26 and the consolidation of

recur across multiple reviews,
the ROCV over three years is a concrete example of the first
of these priorities. The regional evidence base nonetheless
remains incomplete, with data available from only about 18%
of the African population.®? The treatment pattern observed
here — frequent surgery but low use of radiotherapy relative
to the rectal burden — echoes the capacity constraints
described across the region® and is consistent with
clinicopathological series from other low- and middle-income

countries.?’
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5. LIMITATIONS

This study has several limitations. First, the two components
are not independent and are not directly comparable: the
registry data covered the national population in 2022-2024,
whereas the institutional cohort covered patients managed
at a single referral centre between 2017 and 2026, and
patients registered through HUAN during 2022-2024
belong to both. The institutional data are hospital-based,
subject to referral bias, and cannot be used to estimate
national incidence or survival. Second the number of cases in
each age group is small, so the rates — and particularly the
age-specific and cumulative estimates — carry appreciable
statistical uncertainty; the rates reported here also exceed
those derived in earlier registry analyses, in proportion to
the larger number of cases available in the present database.
Third, the registry database did not include stage at diagnosis,
treatment, or follow-up, so the population-based component
described incidence and demographic characteristics only,
and no population-based estimate of stage distribution
or survival is possible; incorporating stage and a follow-up
mechanism into the registry, as set out in the protocol below,
would remove this limitation in future analyses. Fourth, missing
data in the institutional cohort were frequent and varied
markedly between variables — for example, body mass index
was available for 83 of 255 patients, topography for 67 cases
indicated colorectal exclusively, without differentiating colon
from rectum, and metastatic status was registered for only 21
— which may introduce information bias in the corresponding
analyses. These gaps arose from two distinct mechanisms
that should be addressed differently. The first is a registration
deficit — information that existed in the clinical record but was
not transcribed into the dataset, which accounts for much of
the missingness in island of residence, topography, and stage.
The second is a data-generation deficit — information that
was never produced, such as histological grade or molecular
characterization not performed, or staging investigations
not completed before treatment. Accordingly, the following
corrective protocol is proposed: (i) adoption of a standardized
minimum data set with mandatory fields for topography, stage,
and treatment, so that a case cannot be closed while these
remain blank; (i) structured synoptic pathology reporting
to capture subsite, grade, and morphology consistently; (i)
periodic retrospective audit and back-filling of records against
clinical, pathology, and imaging sources; (iv) prospective
staging protocols aligned with the available diagnostic capacity;
and (v) linkage of the institutional dataset to the ROCV and to
civil and mortality registries to recover vital-status information.
Until such measures are consolidated, the institutional results
should be read as applying to the subset of patients with
available data rather than to the cohort as a whole. This caveat



was examined directly. Patients with a documented stage
(n=103) were compared with those without one (n=152)
across the variables available for both groups. The two groups
were similar in median age at diagnosis (61.5 vs 62.0 years;
p=0.86, Mann-Whitney), in the proportion aged under 50
years (26% vs 25%), in sex distribution (50% vs 52% men;
p=0.91), in residence in Santiago (56% vs 59%; p=0.81), and
in the proportion undergoing surgery (81% vs 88%; p=0.32).
They differed markedly in only one respect: vital status could
be determined for 71% of staged patients but for just 47%
of unstaged patients (p<0.001), indicating that incomplete
staging and loss to follow-up tend to co-occur in the same
patients rather than that staged patients form a clinically
distinct subgroup (Supplementary Table S1). This pattern is
reassuring for the internal validity of the stage distribution,
since the staged and unstaged groups were comparable on
the measured baseline characteristics, but it reinforces the
caution that the reported proportion of advanced disease
applies to patients who reached and completed specialist
assessment. It must be stressed, however, that the absence
of significant differences between the staged and unstaged
groups in Supplementary Table S1 reassures only about the
internal validity of the present analysis; it does not make the
missing data acceptable. The extent of missing information
remains a serious deficiency of the current system, and its
underlying causes — the registration and data-generation
deficits described above — must be overcome as a matter
of urgency. Without this, the completeness and reliability
of any future analysis will remain compromised, and the
corrective protocol set out below should be regarded not
as an optional improvement but as an immediate priority.
Fifth, vital status could be determined for only 145 patients,
with no linkage to civil or mortality registries and therefore
no follow-up-adjusted survival analysis; the observed
proportion of deaths should not be interpreted as a survival
estimate. A further consideration is that the topography
recorded in the registry could not be re-examined against
the source documents, which is relevant for the small group
of tumours with squamous histology coded to rectal sites.
Finally, molecular characterization (KRAS, NRAS, BRAF, and
microsatellite instability) was not available, and comparisons
with the African literature are necessarily indirect, drawing
on multi-country series and on registry data from earlier
periods.

Assessing the incidence trend as further years accumulate,
to ensure more exhaustive recording of variables, including
recording stage at diagnosis within the registry, confirming the
site of origin of tumours with squamous histology reported
at rectal sites, strengthening the link between the synoptic
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pathology report and the clinical registry at HUAN so that
colon and rectal subsites can be distinguished reliably,
examining variation between islands, linking treatment to
outcomes, and characterizing molecular profiles therefore
remain the principal objectives for future work as the ROCV
matures.

CONCLUSION

Colon and rectal cancer is the fourth most frequent malignancy
registered in Cape Verde and the third in each sex, affecting
men and women in almost equal numbers, although the age-
standardized incidence rate was higher in men than in women
(8.9 vs 6.7 per 100 000, with a cumulative risk to age 74 of
1.23% vs 0.75%), with a high proportion of morphologically
verified cases and with more than one fifth of registry patients
diagnosed before the age of 50. This high proportion of
patients under 50 years mandates a dedicated early-diagnosis
programme for symptomatic patients in this age group. In the
institutional cohort managed at HUAN, colorectal cancer was
diagnosed predominantly at an advanced stage among the
patients with a documented stage, was treated mainly with
surgery and chemotherapy with limited use of radiotherapy,
and was accompanied by substantial gaps in vital-status
ascertainment — a profile consistent with that described for
Sub-Saharan Africa. Registrations increased between the
first and subsequent years of the registry, but this is best
understood as consolidation of registration rather than as
a demonstrated change in risk, and any trend in colorectal
cancer incidence will require several further years of data.
Recording stage at diagnosis within the registry, strengthening
diagnostic and endoscopic capacity across the islands, linking
the registry to civil and mortality records — ideally through
the adoption of a unique health identifier that would allow
the ROCV to track mortality automatically and thereby
become a tool for measuring the impact of national cancer
policies rather than a simple incidence counter — and
expanding access to radiotherapy and molecular testing are
critical priorities that would not only enable a more robust
characterization of colorectal cancer incidence, staging,
and outcomes in Cape Verde, but also drive meaningful
improvementsinearly detection, treatmentquality,and patient
survival.
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SUPPLEMENTARY MATERIAL

Supplementary Table S1. Comparison of baseline characteristics between institutional patients with and without a documented
stage at diagnosis (selection-bias assessment; N = 255, staged 103 versus not staged 152).

Characteristic Staged (n=103) Not staged (n=152)
Median age at diagnosis (years) 61.5 62.0 0.86
Aged under 50 years 26% 25% 1.00
Male sex 50% 52% 0.91
Resident in Santiago 56% 59% 0.81
Underwent surgery 81% 88% 0.32
Vital status determinable 71% 47% <0.001

p values: Mann-Whitney U test for age, chi-squared test for categorical variables. Percentages are calculated among patients with available information for
each variable within each group. The groups were comparable on all measured baseline characteristics except the determinability of vital status, which was
lower among unstaged patients.
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