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Background: With breast cancer (BCA) causing high morbidity and mortality among Nigerians,
no population-based cancer registry study has been carried out in Rivers State.

Aim: The aim of this study was to provide population-based BCA profile in Port Harcourt and
environs.

Setting: Port Harcourt cancer registry situated at the University of Port Harcourt Teaching
Hospital, Rivers State, Nigeria.

Method: Port Harcourt cancer registry data were reviewed for BCAs recorded between 2008
and 2017. Trend analysis and Minitab version 16 software were used to forecast incidence.

Results: Breast cancers with 777 cases (29%) constituted the commonest cancer among
both males and females: 49.7% and 3% of all female and male cancers, respectively.
Female to male ratio was 20.6:1. While the age range was 15-98 years, the mean age was
45.9 (12.6) years (95% confidence interval [CI], 45.0-46.7). The combined peak age group
was 40-44 years. The mean age of the females was 45.5 (12.4) years (95% CI, 44.6-46.4),
while that of the males was 53.5 (13.7) years (95% CI, 48.9-58.1). Diagnosis was significantly
associated with gender (p < 0.05). Although 48 cases (6.2%) were below 30 years and
454 cases (58.4%) were between 30 and 49 years, diagnosis was not significantly
associated with age (p > 0.05). Age-adjusted rate ranged between 3.9/100 000 in 2008 and
19.7/100 000 in 2017. Infiltrating ductal carcinomas constituted 97.9%. In situ carcinomas
constituted 0.7%. Infiltrating lobular carcinoma constituted 1.4%. Malignant stromal
tumours constituted 0.6%.

Conclusion: The burden of BCA is heavy in Port Harcourt, and the mean age is lower than the
figures of developed nations. Instituting measures that will entrench prevention, screening,
timely diagnosis and improved treatment is imperative.
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Introduction

Breast cancer (BCA) is currently the most common cancer worldwide, having increased from
1.7 million cases in 2005 to 2.4 million cases in 2015." It constitutes a major public health issue,
with over 1 million new cases diagnosed annually — posing a serious threat to the health of
women of all races globally. Although it is the most common cancer in women, it also causes
significant morbidity and mortality among men. There is regional variation in the incidence of
BCA, with the Western countries having a significantly higher proportion than the African and
Asian population. East Asian women have the lowest incidence rate (21/100 000), compared
with 101/100 000 in the United States and 85/100 000 in Western Europe.? Within Africa, there is
regional variation in incidence, with reports showing that 27% of BCAs occurred among the
North African countries (Algeria and Egypt) compared with 15% that was reported in sub-
Saharan Africa.* Also, GLOBOCAN 2012 reports estimated that the incidence of BCA ranged
from 27 /100 000 women in central Africa to 39/100 000 women in southern Africa, while that of
China was 25.9/100 000 and Greece was 43.9/100 000.*> However, currently there is general
increase in BCA in Africa because of ‘Westernised lifestyle” and better reporting with a projected
doubling of the burden by 2030. The projected increase is because of ageing, population growth,
adoption of unhealthy lifestyles and the absence of effective public health policies and
interventions against BCA.®” Late presentation, advanced stages of disease at diagnosis, poor
healthcare infrastructure, lack of adequate funding, non-affordability of the available services by
most patients, superstition and low awareness of the disease leave the average Nigerian patient
with poor prognosis and survival 3910
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There is inadequate epidemiologic risk factor data and
information on BCA among African nations including
Nigeria, and this is partly responsible for the restricted
evidence-based interventions and the limited prevention and
control programmes." Therefore, local domiciliation of BCA
research programmes is imperative considering the disparity
in BCA incidence even among the geopolitical zones of
Nigeria, coupled with the need to optimise utility of scarce
resources through guided and priority-driven allocation.
There has not been any population-based BCA study in
Rivers State. Port Harcourt and Obio-Akpor, being the
statutory capital of Rivers State — the epicentre of the oil-rich
Niger Delta region of Nigeria and the attendant cosmopolitan
settlement — deserves to have articulated and documented
profile of BCA.

It is hoped that this first population-based cancer registry
work on BCA in Port Harcourt and the environs will provide
a framework for further epidemiologic cancer-related
research activities in our locality.

Methodology

The data for this work were obtained from the Port Harcourt
cancer registry (PHCR), located at the University of Port
Harcourt Teaching Hospital (UPTH). Port Harcourt cancer
registry operates as a population-based registry covering
Port Harcourt city and Obio-Akpor local government areas
with joint population in 2006 census of 1 000 908 (19.3% of
Rivers State population). The two local government areas
together constitute the capital of Rivers State — hosting the
seat of government and maintaining the nucleus of specialised
medical care in the state. Officials of the National Population
Commission made the annual population projection for
2008-2017 from the 2006 census figures. Generally, in PHCR,
active data collection is employed as registry personnel visit
notification centres to obtain relevant information on cancer
patients. Cases are defined and verified by histology,
cytology and haematology smear reports as well as patients’
physical examination findings, clinical impressions and
autopsy reports or death certificate reviews. Thus, cases
diagnosed through clinical impressions or laboratory
investigations were registered. Notification sources include
outpatients’” departments and wards of the tertiary, general
and private hospitals; pathology and radiology centres
involved in the diagnosis and treatment of cancer within the
catchment areas; and UPTH mortuary. Identified cases were
classified and coded, using the International Classification
of Disease for Oncology, 3rd edition (ICD-O3),"> while the
storage, duplicity-checking and processing of data were
achieved with the use of CanReg 4 software. As much as
possible, completeness of case registration devoid of
duplication was ensured, through regular visits to the
notification sources and performance of duplication checks.
Cases without age and those with ill-defined diagnoses
were excluded from analysis. Data on the dates of incidence,
gender, age, topography, morphology of the lesion and
degree of differentiation were retrieved. Obtained data were
exported to SPSS version 23 for analysis. The age-specific
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rates (ASRs) per 100 000 of the population and age-adjusted
rates (AARs) per 100 000 were calculated using World Health
Organization (WHO) world standard population figures.”
Pearson’s chi-square test p < 0.05 was taken to be statistically
significant.

Ethical considerations

Ethical clearance was obtained from the Research Ethics
Committee of the University of Port Harcourt Teaching
Hospital, reference number: UPTH/ADM/90/S.1I/VOL.
XI/714.

Results

Of the 2682 cancers recorded in the registry within the 10-year
period, BCA constituted 777 cases (29%) and the most
frequently diagnosed cancer in males and females combined.
Among females, it constituted 49.7% of all malignancies,
while in the males it constituted 3% of all malignancies. There
were 741 females and 36 males, giving a female to male ratio
of 20.6:1

The overall age range and mean age were 15-98 years and
459 + 12.6 years (95% confidence interval [CI], 45.0-46.7),
while the overall peak age group was 4044 years with 128 /777
cases (16.6%). The peak age group among females only was
40-44 years with 123 /741 cases (16.6%), while among males it
was 65-69 years with 9/36 cases (25%) (see Figure 1).

The mean age of the females was 45.5 + 12.4 years (95% ClI,
44.6-46.4), while that of the males was 53.5 + 13.7 years (95%
CI, 48.9-58.1). In both males and females, the incidence rate
increased with age up to the respective peaks.

For males and females combined, the ASR ranged between
0.78/100 000 for 15-19 age group and 455/100 000 for
65-69 years, while the AAR ranged between 0.07/100 000 for
15-19 years and 14.4/100 000 for 60-64 years. For females
only, the ASR ranged between 1.49 and 932/100 000 for the
15-19 and 60-64 years age groups, respectively, while the
AAR ranged between 0.13 and 35.03/100 000 for the 15-19
and 55-59 age groups, respectively. For males, the ASR
ranged between 1.15 and 191.13/100 000 for those aged
between 20-24 and 65-69 years, respectively, while the AAR
ranged between 0.09 and 5.66/100 000 for the 20-24 and
65-69 years age groups, respectively. The overall annual
ASR ranged between 98.2 in 2008 and 479/100 000 in 2017,
while the overall annual AAR ranged between 3.9/100 000 in
2008 and 19.7/100 000 in 2017 (Tables 1 and 2).

The annual frequency trend is undulating, but overall depicts
increase in number of cases from 21 cases recorded in 2008 to
153 cases in 2017 (see Figure 2).

The majority of the cases were ductal carcinomas — 761/777
cases (97.9%), of which only 5 cases (0.7%) were non-invasive
in situ carcinomas. Of the invasive 756 cases (97.3%), 694 cases
(89.3%) were not otherwise specified (NOS), while 62 cases
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FIGURE 1: Frequency of breast cancer by age groups.
TABLE 1: Age-specific rate for males and females.
Year 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+  Overall
years years years years years years years years years years years years years years years years years years

2008 0.00 0.00 0.00 0.00 1.46 0.76 2.08 5.69 1.88 2,51 10.24 1243 23.96 0.00 37.19 0.00 0.00 0.00 98.20
2009 0.00 0.00 0.00 0.00 0.00 0.00 5.05 11.03 10.93 4.86 13.23 6.02 0.00 42.17  18.02 0.00 0.00 0.00 111.32
2010 0.00 0.00 0.00 0.00 1.37 4.99 13.70 9.35 19.41 2589 16.03 35.02 29.99 54.49 5238 32.07 0.00 27.38 322.08
2011 0.00 0.00 0.00 0.78 0.66 2.07 9.48 11.65 13.68 20.53 6.21 5.66 21.80 52.80 0.00 0.00 0.00 0.00 145.33
2012 0.00 0.00 0.00 0.00 0.00 1.34 1195 1756 16.57 17.68 33.10 1096 63.36 38.37 32.78 30.11 27.24 25.72 326.74
2013 0.00 0.00 0.00 0.00 0.62 5.18 16.92 21.88 32.12 27.84 32.08 7435 5458 49.58 0.00 0.00 0.00 0.00 315.15
2014 0.00 0.00 0.00 0.00 0.00 4.40 6.90 5.89 3.11 4.15 19.78 20.59 19.83 48.04 46.17 0.00 25.58 0.00 204.44
2015 0.00 0.00 0.00 0.00 0.59 1.83 10.03 14.84 21.11 34.18 3833 49.87 51.24 69.82 59.66 0.00 0.00 23.40 374.89
2016 0.00 0.00 0.00 0.00 0.00 0.00 8.91 12.17 35.06 35.07 37.15 2899 55.86 45.10 72.27 26.55 0.00 22.67 379.80
2017 0.00 0.00 0.00 0.00 1.10 4.00 1099 23.58 4530 49.08 3856 56.19 66.16 54.64 56.01 51.45 0.00 21.97 479.02
Total 0.00 0.00 0.00 0.78 5.81 24.56 96.02 133.65 199.18 221.78 244.71 300.09 386.78 455.02 374.48 140.17 52.82 121.13 2756.97
TABLE 2: Age-adjusted rate for males and females.
Ageper 04 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+ Overall
year years years years years years years years years years years years years years years years years years years
2008 0.00 0.00 0.00 0.00 0.12 0.06 0.16 0.41 0.12 0.15 0.55 0.57 0.89 0.00 0.82 0.00 0.00 0.00 3.85
2009 0.00 0.00 0.00 0.00 0.00 0.00 0.38 0.79 0.72 0.29 0.71 0.27 0.00 1.25 0.40 0.00 0.00 0.00 4.82
2010 0.00 0.00 0.00 0.00 0.11 0.40 1.04 0.67 1.28 1.56 0.86 1.59 1.12 1.61 1.16 0.49 0.00 0.17 12.06
2011 0.00 0.00 0.00 0.07 0.05 0.16 0.72 0.83 0.90 1.24 0.33 0.26 0.81 1.56 0.00 0.00 0.00 0.00 6.95
2012 0.00 0.00 0.00 0.00 0.00 0.11 0.91 1.26 1.09 1.07 1.78 0.50 2.36 1.14 0.72 0.46 0.25 0.16 11.79
2013 0.00 0.00 0.00 0.00 0.05 0.41 1.29 1.56 2.12 1.68 1.72 3.38 2.03 1.47 0.00 0.00 0.00 0.00 15.72
2014 0.00 0.00 0.00 0.00 0.00 0.35 0.53 0.42 0.21 0.25 1.06 0.94 0.74 1.42 1.02 0.00 0.23 0.00 7.16
2015 0.00 0.00 0.00 0.00 0.05 0.14 0.76 1.06 1.39 2.06 2.06 2.27 191 2.07 1.32 0.00 0.00 0.15 15.24
2016 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.87 2.31 2.12 1.99 1.32 2.08 1.33 1.60 0.40 0.00 0.14 14.85
2017 0.00 0.00 0.00 0.00 0.09 0.32 0.84 1.69 2.99 2.96 2.07 2.56 2.46 1.62 1.24 0.78 0.00 0.14 19.74
Total 0.00 0.00 0.00 0.07 0.48 1.95 7.31 9.56 13.13 13.40 13.14 13.65 14.39 1347 8.28 2.13 0.48 0.76 112.18

(8%) were of the specified

types, including papillary

(49 cases), mucinous (7 cases) and medullary (6 cases).

Lobular carcinoma was next to ductal carcinomas with
11 cases (1.4%), all of which were infiltrative. Malignant
stromal tumours composed the least category of 5/777
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cases (0.6%). They were made up of two cases each (0.3%) of
rhabdomyosarcoma and fibrosarcoma and one case (0.1%)
of malignant phylloides tumour. There is no significant
disparity in the distribution of the morphologic types
between males and females as both showed marked
predominance of infiltrating ductal carcinoma NOS.
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FIGURE 2: Frequency of breast cancer from 2008 to 2017.

Grading shows predominance of well-differentiated
carcinomas, with 408 cases (52.5%) over poorly differentiated
with 337 cases (43.3%) and moderately differentiated
carcinomas with 32 cases (4.1%).

Histology of tissue biopsy and fine needle aspiration cytology
were the bases of diagnoses in 693 cases (89.2%) and 11 cases
(1.4%), respectively, while clinical examination only
accounted for 66 cases (8.5%). Death certificate review yielded
seven cases (0.9%).

Discussion

As BCA continues to attract research attention globally,
this work provides the first population-based incidence
estimates in Port Harcourt and environs. Attracting the
intervention of donor agencies and even government’s
interests in appropriately allocating scarce resources towards
the prevention, screening, diagnosis, treatment and palliative
care for BCA patients as well as the monitoring of their
effectiveness hinges on detailed information on its burden in
our locality, which is what this work provides.

Breast cancer was the most frequently diagnosed cancer in
PHCR - constituting 29% of all cancers and 49.7% of female
malignancies as well as 3% of male malignancies. This alludes
to the heavy burden of BCA in our locality. Breast cancer is
now the most common cancer worldwide with the incidence
of 2.4 million cases as of 2015." The heterogeneity in the
disease burden across countries is such that higher incidence

http://www.sajo.org.za . Open Access

levels are recorded in the developed, Western countries as
opposed to the medium- and the low-income countries, to
which Nigeria belongs.'* The highest rates of BCA are
recorded in Western Europe and the United States and the
lowest rates in Africa and Asia.® In 2012, globally, the
1.7 million recorded new cases of BCA constituted 25% of
female cancers, while in 2015, despite the acclaimed high rate
of BCA in the United States, it constituted only 29% of female
cancers.' Also, in Europe, BCA constituted 464 000 cases
out of the 3.45 million incident cases, which is 13.4%.
A comparison of these proportions with ours suggests high
rate of BCA in our environment. Approximately one in every
two cancer diagnoses among our women is BCA and with the
annual ASR that ranged between 222 and 975/100 000 and
the AAR that ranged between 8.8 and 42.4/100 000 (mean of
25.8/100 000), it is obvious that the burden of BCA among
women in Port Harcourt and the environs demands an
urgent intervention. This value is way beyond the
GLOBOCAN 2012 estimate of BCA incidence in Africa
which ranged from 27/100000 women in central Africa to
39/100 000 women in southern Africa.® It is comparable to
43.9/100 000 reported for Greece.*”> Addressing this high
burden of BCA among our women is important because of its
overriding positive health impact, which will reduce gender
inequalities and project the role of women as societal and
economic participants, as well as family caretakers.”” Studies
have pointed out that the increasing rate of cancers in general
and BCA in particular among the low- and middle-income
countries like Nigeria is a reflection of the trends in the
wealthier countries and the associated Westernised lifestyles
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of unhealthy diet, tobacco consumption, sedentary lifestyle
and changing reproductive patterns that confer higher risk
of BCA.'®Y In addition, the very high incidence of BCA in
high-income countries reflects the use of BCA screening.
Screening for BCA is uncommon in our local environment,
the effect of which is under diagnosis, under representation
and late-stage disease and poor prognosis. Therefore, public
health measures aimed at developing and implementing
BCA prevention strategies and awareness among our
populace are strongly advocated.

The age range of the patients was 15-98 years, while the
mean age was 459 years. The peak age group was
40-44 years in the females and 65-69 years in the males with
the mean age of 45.5 and 53.5 years, respectively. Findings
from this study compare well with the previous BCA
studies in Nigeria, which indicate patients’ wide age range of
14-96 years and low mean age that ranges between 42.7 and
50 years and peak age group of 3645 years.??* The same
relatively early age at diagnosis is reported across Africa in a
continental review study, which showed that 81% of African
BCA women are aged 30-59 years.” Indeed, the diversity of
BCA with age, ethnicity and socio-economic development is
pronounced. For example, among women of reproductive
age in developing countries, the likelihood of developing
BCA is twice compared with their counterparts from the
developed countries, and more than two-thirds of cases in
developed countries occur in women of age 50 years and
above unlike those of the developing nations.? This is further
attested to in the findings of this work, where the mean age is
comparatively much lower than the figures in the United
States and Europe. Patients younger than 45 years constituted
54.4%, while those 45 years and older constituted 45.6%. The
proportion of young patients here is way above what has
been reported in other local and international studies. For
instance, a study in Ibadan (south-west Nigeria) showed that
the proportion of women aged 40 years and younger having
BCA was 29%, which is still way higher than the 6% and 9.6%
reported in Australia and South Korea, respectively.?2?
Also, in the United States, only 22% of cases are diagnosed
before age 50 years among women having BCA.? Researchers
have shown that women who develop BCA before their fifth
decade of life usually have more aggressive disease and

poorer prognosis.?=

Although the annual frequency trend is undulating, there is
an overall increase in the trend from the 21 cases recorded
in 2008 to 153 cases recorded in 2017. The factors that
could account for the undulating trend include intermittent
interruption in the health sector activities occasioned by
strike actions by different workers” unions. This would result
in a drop in the recorded tertiary hospital cases, as patients
seek alternative treatments, often out of the state for the
majority who may not afford the relatively expensive
private practitioners fares and inconsistent availability of
field staff for data gathering. However, despite these
shortcomings, the leap in the recorded cases may also reflect
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improvement in the reporting efficiency of the field data
gathering staff of our registry as well as management support.
This noted increasing trend is consistent with the growing
cancer burden in different geographic regions of the world,
which has been generally ascribed to growing and ageing
global population, smoking, obesity and dietary patterns.’'*?
The aforementioned factors are global, but among the factors
that are likely at play in our environment are child bearing at
late age, reduced parity, short period of breast feeding as well
as early menarche, late menopause and alcohol consumption.
It has been reported that for each year of delay in attaining
menarche the risk of having BCA decreases by about 15%,
and for each year of delay of menopause it increases by about
3% and BCA risk increases by about 7%-12% per unit of
alcohol per day.***

The predominance of ductal carcinomas with up to 98% in
this study is consistent with other Nigerian studies, which
demonstrated ductal carcinoma prevalence in a range of
92% — 98%.%%% Infiltrating lobular carcinoma constituted
only 1.4%, which is far below the 10% — 15% range reported
for developed nations.***” Because lobular carcinoma has
better prognosis, its decimal proportion in our population
further adds to the mortality burden of BCA.** Also, worthy
of note is the finding of 0.7% rate of in situ carcinoma.
This underscores the underutilisation of BCA screening
programmes, especially mammography. Mammography
screening can prevent BCA deaths by detecting cancer at
an early stage when treatment is more effective. The
unacceptability and unpopularity of mammography in our
locality, therefore, significantly accounts for the reported
high prevalence of late-stage cases and attendant high
mortality rate in Nigeria. In contrast, developed countries
with higher incidence of BCA have relatively low mortality
because of early detection of cases aside from their good
technological infrastructure and better trained manpower.”
Therefore, key among intervention measures would be to
avail mammographic services at subsidised and affordable
costs and increase awareness on its importance in the early
identification of cases.

Well-differentiated carcinomas slightly predominated over
poorly differentiated ones with 52.5% and 43.3%, respectively.
This finding is inconsistent with most reports from Nigeria
and Africa, where poorly differentiated cancers predominate.
This discrepancy could be because of errors — both at
intra-observer and inter-observer levels. In addition, the
inconsistency in the use of a specific grading system by
pathologists could result in difficulty in the harmonisation of
the heterogeneous grading systems in the course of data
abstraction by field registrars. A change of the simple grading
system provided in the CanReg 4 data entry and storage
software (which we used in this study) to any of the more
objective and reliable grading systems like the Scarff-Bloom-
Richardson or the Nottingham grading systems would
improve the objectivity of reported BCA grades in Nigeria’s
cancer registry system.
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Limitations

Patronage of unorthodox and unregistered treatment
centres like religious and herbal homes, and even non-
presentation of some cases on account of poverty and non-
affordability of hospital treatment, makes under-reportage
likely. Also, the inconsistent documentation of patient
information in the various case notification centres makes
missing out on some cases possible, and finally the ad hoc
basis of registry staff deployment and irregular logistic
support to the registry makes consistency of data gathering
porous.

Conclusion

The burden of BCA is heavy in Port Harcourt, and mean age
is lower than the figures of developed nations. Instituting
measures that will entrench prevention, screening, timely
diagnosis and improved treatment is imperative.
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