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Breast cancer (BC) is a leading cause of cancer morbidity and mortality within the female population in
sub-Saharan Africa. Growing cancer incidence and mortality are multidimensional, and often
associated with the so-called “westernization” of lifestyle in African countries, including Niger, where
there is no recent update of the cancer registry. The intent of this paper was to analyze 27 years of
Niger cancer registry data and produce updated cancer trends and figures. The Niger cancer registry
was established in 1992 and compiled on Canreg4. It is a member of African cancer registry network.
The total number of cases included in this study was 12,340 patients and the study was conducted in
2020. Incidence trends (joint point) and survival (Kaplan Meier and Cox proportional hazards model)
were used to analyze the data. Breast cancer showed high frequency among women, 18.9% (18.3-19.6)
followed by gynecological cancers, with cervical and ovarian cancers accounting for 11.0% (10-12.1)
and 5.4% (5.0-5.8) of total cases, respectively. Followed by liver cancer, at 13% (12.4-13.6), skin 7.1%
(5.5-7.8) and colon/rectum cancer at 4.2% (3.4-5.1). The average cancer patient age was 44.7 (44.4-45.0)
years. Despite a slow startup, cancer case registration in Niger showed a significant increase, with an
annual percentage change (APC) of 3.7 (1.5-6.0), from 1992 to 2018. Overall, 14.1% (13.5-14.7) of cancer
patients reportedly died. Breast cancer survival was found to be associated with sex, age and
diagnostic method. Cancer incidence in Niger is growing significantly; breast and gynecological
cancers are the most frequent and reported mortality data suggest low survival in Niger. Multicentric
cancer screening centers and systematic reporting are necessary for a wider coverage of the cancer
registry.
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INTRODUCTION

Breast cancer (BC) remains a leading cause of cancer (Youlden et al., 2012; Samuel et al., 2017; Joko-Fru et
morbidity and mortality within the female population al., 2020a); its public health burden, in sub-Saharan Africa
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specifically, is not well established (Mohammed and
Harford, 2014; Adeloye et al., 2018). Growing cancer
incidence imultidimensional, it is often associated with the
so-called “westernization” of lifestyle in African countries
(urbanization, diet change, alcohol/tobacco intake) and
even changes in the maternal profile of women (Bray et
al., 2018).

In Niger, BC has been identified as the main cause of
cancer-related incidence and mortality accounting for
18.3 and 14.6% of the overall cancer burden in the
country, respectively (WHO Cancer Country Profiles,
2020). The Niger population is very young, as it is in
many sub-Saharan African countries. According to the
2012 Niger Population Census (RGPH, 2012), the Niger
population was estimated to be 17.138.707, with
8.518.818 men (49.7%) and 8.619.889 women (50.3%).
The current population is approximately 24.088.564,
based on the latest United Nations data projections
(https://worldpopulationreview.com/countries/niger-
population/). Citizens aged over 15 years have a
cumulative proportion of 48.3%. Age groups 0-4 years
(21.6%), 5-9 years (17.5%) and 10-14 years (12.6%)
have the highest proportions in the Niger population age
structure. 69% of the Niger population is rural, while 31%
is urban. Niger also has one of the lowest literacy rates in

the world (UNICEF, https://www.unicef.org/niger/
education) and UNESCO (http://uis.unesco.org/en/
country/ne).

According to WHO Cancer Country Profiles 2020, the
country does not yet have operational cancer
management guidelines or palliative care included in their
operational integrated NCD plan. In addition, there is no
national breast cancer screening program.
Mammographic screening facilities are very restricted.
There are 2.3 radiologists and 1.2 public cancer centers
per 10,000 cancer patients in the country. Pathology
services and palliative care are rated as “generally not
available” in the country. A national center for the fight
against cancer (Centre National de Lutte Contre le
Cancer, CNLC) was recently created (2018). It has
chemotherapy services but does not yet have
radiotherapy or mammography facilities. In the absence
of mammography in low-income countries like Niger,
screening methods such as clinical breast examination or
breast self-examination, if well performed, could be
alternative options (Black and Richmond, 2019; Onyije et
al., 2010). Studies in relation to the epidemiology of
cancer in Niger are scarce. Some studies (Zaki et al.,
2013; Mamoudou et al., 2013; Nayama et al., 2006)
contributed basic descriptions of cancer patients in the
country without a deep epidemiological analysis of cancer
registry data. Younger age and late diagnosis were
reported as common features of BC patients in Niger
(Zouladeny et al., 2015).

The latest published analyses of Niger cancer registry
data were in 2013 and they analyzed data up to 2009

(Salamatou et al., 2013), after more than a decade, there
is a real need to produce an updated analysis of the
cancer registry data in the country.

METHODOLOGY
The Niger cancer registry data

The Niger cancer registry data is hosted by the Laboratory of
Pathological Anatomy and Cytology, (which provides histopathology
and cytology services for the whole country) Faculty of Health
Sciences, Abdou Moumouni University, Niamey, Niger. It was
established in 1992 and is a member of the African cancer registry
network. The data is compiled on CanReg4, a tool produced by the
International Agency for Research on Cancer (IARC) in
collaboration with the International Association of Cancer Registries
(IACR).

The data is collected via a network of hospitals, primarily the
university teaching hospital where it is physically located and to
which most of the cancer patients are primarily referred. Then follow
the maternity reference hospital (Maternity Issaka Gazobi, MIG), the
national reference hospital, the national center on reproduction, the
regional hospitals and even recently some private clinics. There is a
team (two pathologists, one data manager, one cancer registrar, a
nurse, often assisted by medical students, and the epidemiologists
of the national center for the fight against cancer) who conduct the
data collection and entry. They travel around the different hospitals
in Niamey and the inpatient services (surgery, urology, medicine,
gynecology, pediatrics and biology laboratory services) to collect
data (see data collection form in the annexes section) that are
required by the registrar. The team also consults records they find
in these services to track cancer cases. As of 2019, the WHO office
in Niger and the West African Health Organization (WAHO) also
provides support to the cancer registry. Data collection is not
systematically done in view of the limited available human
resources. Quality control tools are in place to ensure accuracy and
refinement of the collected data. For instance, some variables such
as age are compulsory for registering the patient and there is
duplication recognition. The coverage of the Niger cancer registry is
not very high but is continuously growing. While it was limited to
Niamey and the surroundings in the first phase of its
implementation, the support of the national center for the fight
against cancer has helped the network of data collection extend to
other parts of the country, with periodic supervision and data
collection trips by the cancer registry team. The data is compiled
using the International Classification of Disease - Oncology (ICD-O)
and Classification Internationale des Maladies pour I'oncologie
(CIM-O, third version-V3).

Data analysis and tools

The data was analyzed retrospectively in two steps: firstly, the
overall cancer database was analyzed to give statistical summaries
and global incidence trends, and then a subset of data of all BC
patients from 1992 to 2018 was analyzed to focus on BC disease.

Summary statistics

The proportion of cancer types, age, sex, ethnic group, marital
status, diagnosis method, stage and reported mortality were given
specific attention. Frequencies, percentages and 95% confidence
interval (Cl) were computed in Epi data analysis v2.2.2.183 and
IBM SPSS Statistics v27.
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Trends analysis

A chronological evolution of reported cases from 1992 to 2018 was
performed, and an annual percentage change (APC) was computed
for the overall cancer registry data. A regression model was
fitted using joint point analysis (https://surveillance.cancer.gov/
joinpoint/), the reference population was obtained from the 2012
national census.

Survival analysis

Kaplan Meier curves were used to perform the first step of the
survival analysis. Out of the 2347 BC patients introduced earlier, we
took a data sample for the 10 years from 2009 to 2018 (1347
patients). This was to have the most recent overview of the reported
BC mortality. Then a Cox proportional hazards model was used to
assess factors associated with breast cancer survival using hazard
ratio. R studio Version 1.3.1093 was used to perform these
analyses.

The study was approved by the Head of the Laboratory of
Pathological Anatomy and Cytology and the Dean of the Faculty of
Health Sciences, Abdou Moumouni University, Niamey, Niger.
Patients’ nominal information was coded in the data set using a
dossier ID.

RESULTS
Description of the sample
Overall cancer sample

According to results summarized in Table 1, the main
types of cancer cases recorded in Niger, breast is the
most common cancer 18.9% (18.3-19.6) followed by
gynecological cancers with cervical and ovarian
accounting for 11.0% (10-12.1) and 5.4% (5.0-5.8) of
total cases, respectively. Liver 13.0% (12.4-13.6), skin
7.1% (5.5-7.8) and colon/rectum cancers 4.2% (3.4-5.1)
are next in frequency.

About 60% of reported cancer cases in Niger are
female, linked with the predominance of breast and
gynecological cancers.

It was observed that two out of three cancer cases are
diagnosed clinically in Niger, and most of the time, these
clinically diagnosed cases are the ones presenting to the
clinicians at late stage. Only 30% had a histological
confirmation. Reported mortality (the proportion of cancer
patients that died from the startup of cancer registry) for
all cancer cases is 14.1% (13.5-14.7).

From this sample, the main reported ethnic groups are
Djerma-Sonrai 49.9 (49.1-50.8) and Haussa 34.7 (33.8-
35.5). It should be noted that from the country’s general
statistics, the main ethnic groups in Niger are Hausa
(54.0%) and Djerma/Sonrai (22.2%). We also have
Tuareg (10.0%), Fulani (Peuhl) 6.5%, Kanuri 5.9%, other
small groups include Gourmantchés, Arab and Tubu.
Niamey is populated by many different ethnic groups,
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although Djerma and Haussa are the majority.

The overall pooled average cancer patient’s age is 44.7
(44.4-45) years. The average age of male patients is 45.0
years (44.4-45.5) while the average age of female
patients is 44.4 years (44.1-44.8).

Breast cancer patients

The average age of BC patients is 46.0 years (45.4 -
46.5). For male patients it is 54.7 years (51.1 - 58.2)
while the average age for female patients is 45.7 (45.1-
46.2) years. Reported mortality for BC is 9.7%, that is,
the proportion of cancer patients that have died since the
startup of the cancer registry. It should be noted that not
all death cases are systematically reported, and follow up
of death cases remains a challenge, depending on
patients’ trajectory and information availability. 97.1% of
breast cancer burden are female cases.

The two main ethnics groups of Djerma-Sonrai and
Hausa are the majority. This reflects the main ethnic
groups in Niger.

Stage of cancer cases

As for all cancers, diagnosis method for breast cancers is
mainly clinical, then histological and cytological as
explained earlier.

Trend analysis

Breast cancer incidence grew in Niger from 1992 to 2018
with a significant annual percentage change (APC) of 3.7
(1.5-6) from 1992 to 2018. Despite a slow startup, cancer
data registration saw an increase from 2000 to 2010 with
a boost in 2003. Recently, with the help of the National
Center for the Fight Against Cancer, Ministry of Health
teams started supporting data collection within the
country for a wider coverage, which is why there is an
increase from 2016 (Figure 1).

Survival analysis, modeling of factors associated
with BC survival

Overall BC survival was found to be low; it turned out to
be 13% at 12 months. Both univariate and multivariate
Cox proportional hazards models were fitted with age,
sex, diagnosis method and marital status as covariates.
Results are shown in Table 1 to12.

On univariate analysis, sex and diagnosis method
(histological) were associated with BC survival. Patients
diagnosed with histological conformation had a lower
hazard of dying. With multivariate analysis, a lower death
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Table 1. Main types of cancer recorded from 1992 to 2018.

Cancer types No. Percent (95% CI)
Breast 2347 18.9 (18.3-19.6)
Liver 1608 13.0 (12.4-13.6)
Cervical 1349 11.0 (10.0-12.1)
Skin 874 7.1 (5.5-7.8)
Ovarian 659 5.4 (5.0-5.8)
Colon and rectum 510 4.2 (3.4-5.1)
Blood 449 3.7 (3.1-4.3)
Bladder 403 3.2 (2.9-3.8)
Bone 396 3.0 (2.4-4.7)
Stomach 362 2.8 (2.4-3.4)
Prostate 270 2.2 (1.9-2.5)
Eye 228 1.8 (1.5-2.4)
Lymphatic gland 218 1.7 (1.5-1.9)
Kidney 205 1.6 (1.5-1.8)
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Figure 1. Incidence of breast cancer trend.

risk was found also for patients with histological
confirmation. Most of the time, patients with histological
confirmation were undergoing treatment, mainly surgical.
Many patients were diagnosed clinically and these
include most liver cancer cases (Figure 2).

DISCUSSION

The current study demonstrated that breast cancer is the
most common cancer followed by gynecological cancers

(cervical and ovarian) in Niger; this is in line with findings

from Salamatou et al. (2013) who explored 17 years of
cancer registry data in Niger (from 1992 to 2009). They
reported that BC is the most frequent female cancer
(27.4%) followed by cervical cancer (13.4%) and ovarian
cancer (8.83%). Cancer affects more women than men in
Niger. For BC, the majority of cases occur in women. The
unbalanced sample size between the two sexes will not
allow us to focus on comparison (Figure 3).

In this study, an overall average cancer patient’s age of
44.7 (44.4-45) years and an average age for BC patients



Table 2. Sex distribution of patients.
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Sex No. Percent (95% CI)
Male 4963 40.2 (37.8-45.4)
Female 7378 59.8 (54.6-62.2)
Table 3. Ethnic group distribution .
Ethnic group No. Percent (95% CI)
Djerma-Sonrai 6166 49.9 (49.1-50.8)
Hausa 4279 34.7 (33.8-35.5)
Touareg 802 6.5 (6.1-6.9)
Fulani/Peuhl 466 3.8 (3.5-4.1)
Kanuri-Manga 172 1.4 (1.2-1.6)
Gourmantche 78 0.6 (0.5-0.8)
Foreigners_Africa 253 2.0 (1.6-2.8)
Unknown 20 0.2 (0.1-0.3)
Table 4. Diagnosis method,
Diagnosis No. Percent (95% CI)
Clinical 8045 65.2 (64.3-66.0)
Primary histology 3708 30.0 (29.2-30.8)
Macroscopy 293 2.4 (2.1-2.7)
Cytological 197 1.6 (1.4-1.8)
Histology metastasis 31 0.3 (0.2-0.4)
Biological 66 0.5 (0.4-0.7)
Table 5. Marital status of patients.
Status No. Percent (95% CI)
Single 1400 11.3 (10.8-11.9)
Married 10227 82.8 (82.2-83.5)
Divorced 87 0.7 (0.6-0.9)
Widowed 406 3.3 (3.0-3.6)
Unknown 213 1.7 (1.5-2.0)

Table 6. Sex distribution for BC patients.

Sex No. Percent (95% CI)
Male 69 2.9 (2.3-3.7)
Female 2278 97.1 (96.3-97.7)

44.1 years in BC women patients. Cancer patients’ age is
documented to be low generally in Africa as compared to
other parts of the world (Joko-Fru et al., 2020b; Dickens

of 46.0 years (45.4 - 46.5) was found. Nayama et al.
(2006) reported an average age of 36.5 years for cancer
patients. Zaki et al. (2013) reported an average age of
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Table 7. Marital status for BC patients.

Marital status No. Percent (95% CI)
Single 33 14 (1.0-2.0)
Married 2064 90.6 (89.3-91.7)
Divorced 38 1.7 (1.2-2.3)
Widowed 118 5.2 (4.3-6.2)
Unknown 25 1.1 (0.7-1.6)
Table 8. Ethnic group for BC.
Ethnic group No. Percent (95% CI)
Djerma-Sonrai 1104 48.5 (46.4-50.5)
Haussa 828 36.3 (34.4-38.3)
Kanuri-Manga 36 1.6 (1.1-2.2)
Fulani/Pheul 102 45 (3.7-5.4)
Touareg 124 5.4 (4.6-6.5)
Foreigners_Africa* 51 2.2 (1.1-4.2)
Unknown 1 0.0 (0.0-0.2)

*Foreigners mean other African citizens, not from Niger republic but living there. It
includes most of the neighboring countries (Togo, Benin, Burkina, Cote d'ivoire,

Nigeria, Senegal.....).

Table 9. Stages of overall cancer cases.

Stage No.
0 2108
In situ 23
Localized 10189
Regional 26

Table 10. Stages of BC cases.

Stage No.
0 219
In situ 11
Localized 2033
Regional 12

Percent (95% CI)
17.1 (16.4-17.7)
0.2 (0.1-0.3)
82.5 (81.8-83.2)
0.2 (0.1-0.3)

Percent (95% CI)
9.6 (8.5-10.9)
0.5 (0.3-0.9)
89.4 (88.0-90.6)
0.5 (0.3-0.9)

et al., 2014; Ibrahim and Oludara, 2012), as is also the
case for Niger (Figure 5).

This study found an increasing BC incidence trend in
Niger over the 27 years of cancer registry. Many recent
studies reported a continuously increasing BC incidence
in sub-Saharan Africa (Azubuike et al., 2018; Brinton et
al., 2014). Reporting on the GLOBOCAN 2018, Bray et

al. (2018) estimated the age standardized BC incidence
to be 37.3/100,000). In Western Africa, Sighoko et al.
(2013) have analyzed trends of BC over two different
periods in two population-based cancer registries, in Mali
(1987-1997; 1998-2009) and in The Gambia (1988-1997;
1998-2006). They found that BC incidence rates have
increased by 20% (incidence rate ratio (IRR)) 1.20 (1.07-
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Table 11. Diagnosis method for BC.
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Diagnhosis method No. Percent (95% CI)
Clinical 1460 64.1 (62.1-66.0)
Histological 781 34.3 (32.4-36.3)
Cytological 31 1.4 (1.0-1.9)
Macroscopic 6 0.3 (0.1-0.6)

Table 12. Factors associated with mortality, univariate/multivariate Cox proportional hazards model/OLR.

Univariate Cox

Multivariate Cox

OLR Adjusted

Factor HR- (95% CI) HR- (95% CI) OR (95% CI) Pri-12)
Age 1.13 (0.80- 1.59) 1.11 (0.78-1.57) 0.68 ( 0.47- 0.98) 0.04
Sex* 0.34 (0.12- 0.94) 0.41 (0.14-1.15) 0.79 (0.27-2.34) 0.68
Diagnosis* 0.64 (0.52- 0.78) 0.63 (0.52-0.78) 0.33 (0.19- 0.56) 0.0058
Marital status 1.0 (0.61-1.62) 0.91 (0.56-1.48) 0.72(0.48-1.07) 0.11
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Figure 2. Breast Survival curves by sex (in months). Sex 1=Male, Sex 2=Female.

1.35) in Bamako (Mali), with an annual percentage
change of 2.0% (0.4-3.6). Moreover, they found a similar
pattern in The Gambia for women under 50 years, IRR
1.47 (1.07-2.01). In the Niger context, the opening of
some small-scale centers where cancer diagnosis is
done, a cancer screening campaign from a non-
governmental organization (SOS Cancer Niger), and the
creation of the new national center for the Fight Against
Cancer, have all contributed to the wider cancer screening

scope and growing incidence.

Overall BC survival was found to be low. First of all, the
reader should be cautioned that the Niger Cancer
Registry is located in Niamey and patients coming from
the 7 other regions of the country are not easily traceable
for mortality information. Patient results are very often
censored, incomplete information is available about the
survival time and it is not absolutely clear whether death
is due to cancer or other causes. In short, follow up
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Figure 4. Survival curves by diagnosis.
Base 1: orange = clinical , base 4 : blue= Histological.
remains a recognized challenge in the country, given the The Breast Cancer Survival and Survival Gap

available resources of the cancer registry network. On
univariate analysis, sex and diagnosis method
(histological) were associated with BC survival. With
multivariate analysis, we found only a higher hazard for
patients with histological confirmation. Patients clinically
diagnosed are mainly those that attend health centers at
advanced stages, hence their higher mortality (Figure 4).

Surgery or other treatments could only be palliative.

Apportionment in  sub-Saharan Africa (ABC-DO)
prospective cohort study by McCormack et al. (2013) was
conducted at eight hospitals across five sub-Saharan
African countries (Namibia, Nigeria, South Africa,
Uganda, and Zambia). It reported about 50% (48-53), 3-
year overall survival globally. Nevertheless, they
observed significant variations between different countries
(44% in Uganda, 47% in Zambia vs 36% in Nigeria which
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Figure 5. Survival curves by age group age group 1= >45; agegroup 2= <45.

is closer to Niger). From this data, less than 10% of Niger
patients have 3-year survival. In a recent study by
(Joko-Fru WY, 2020a) entitled “Breast cancer survival in
sub-Saharan Africa by age, stage at diagnosis and human
development index: A population-based registry study”,
age at diagnosis was found to be associated with
increased mortality risk after adjusting for the effect of
stage and country-level Human Development Index
(HDI). They analyzed 2,588 BC cases, diagnosed in
2008-2015 from 14 population-based cancer registries in
12 countries: Benin, Cote d'lvoire, Ethiopia, Kenya, Mali,
Mauritius, Mozambique, Namibia, Seychelles, South
Africa, Uganda and Zimbabwe. (Allemani et al., 2015)
found that five-year relative survival estimates range from
12% in parts of Africa to almost 90% in the United States,
Australia and Canada. In Saudi Arabia, the relative
survival probabilities at one, three and five years from the
incidence data were 96, 83 and 65%, respectively, with
the differential linked to a combination of early detection,
access to treatment services and cultural barriers.

Conclusion

Cancer incidence and mortality are growing in Niger, and
overall BC survival remains low. The prominence of
breast and gynecological cancers explained the majority
of female cancers. This study should contribute to setting
out milestones for further research. Given the scarcity of
epidemiological research on BC in Niger, there is need to
conduct more studies, especially on cancer trends and
survival.

Recommendations

Based on the findings of this, study, it could be

recommended to strengthen screening and report to the
cancer registry for a wider coverage. More human
resources are needed to analyze laboratory samples.
Main hospitals (at least the university teaching hospital
and national reference hospital) should be equipped with
mammography equipment.

Limitations

The limitations of this study include the coverage of the
Niger cancer registry, especially in the first year of its
creation, when the registry reported cancer cases in
Niamey and the surroundings before expanding to inner
regions of the country. Moreover, lack of proper
information on some patient’s follow-up can influence the
survival of patients.

The study was approved by the Faculty of Health
Sciences, Abdou Moumouni University, Niamey, Niger
and the Head of the Laboratory of Pathological Anatomy
and Cytology (reference number: 0331/10-03-2020).
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