
Du Plessis et al. Afr J Urol           (2020) 26:15  
https://doi.org/10.1186/s12301-020-00022-z

ORIGINAL RESEARCH

A prospective observational study 
of the epidemiology and pathological profile 
of RCC in a South African referral centre
D. E. Du Plessis* , H. Van Deventer, P. Fernandez and A. Van Der Merwe

Abstract 

Background: There are global differences in the incidence, stage, prognosis, pathological profile and presentation 
of renal cell carcinoma (RCC). We review and describe the risk factors, pathological profile, stage and epidemiology of 
RCC in a South African centre. Prospective data were collected from all patients undergoing partial or radical nephrec-
tomy for suspected RCC from July 2016 to March 2018.

Results: We collected data from 35 patients and excluded four patients after histological examination showed 
benign disease. The most common mode of presentation was incidental finding in 48%; with only one case present-
ing with the classical triad of abdominal mass, flank pain and macroscopic haematuria. The pathological profile of 
RCC cases included: clear cell 23 (74%), papillary type II 5 (16%), papillary mixed type I and II 1 (3%) and chromophobe 
2 (7%). The pathological stage of the patients varied, from pT1a to pT3b. The median stage of presentation was 
pT1b. There was a trend towards a more advanced stage with the presence of obesity, female gender, smoking and 
hypertension.

Conclusion: The pathological profile and presenting symptoms in our population mimics that seen in Europe and 
the USA, with the exception of an increased prevalence of papillary type II RCC. The stage and presenting symptoms 
differ from that seen in other African studies, whilst our population followed the trend of younger presentation seen 
elsewhere in Africa.
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1  Background
Little information exists regarding the epidemiology of 
renal cell carcinoma (RCC) in South Africa, or Africa [1]. 
There are global disparities in the incidence of RCC, with 
a higher incidence in Europe and North America and a 
lower incidence in Asia and South America [2]. There are 
also known population group and gender disparities with 
regards to stage at presentation and prognosis of RCC.

Studies from the USA have shown a significantly 
increased incidence of RCC and lower associated survival 

rate in African American and Hispanic patients, with 
poorer survival in African American patients, despite 
presenting at a younger age and earlier stage [3, 4] Pos-
sible explanations include socioeconomic factors, 
increased presence of comorbidities such as hyperten-
sion, or genetic factors [4]. Presentation in Africa is typi-
cally at a younger age and with a more advanced stage [5, 
6].

In recent years, there has been a plateau in the inci-
dence of RCC, after decades of increase [7]. A downward 
stage migration has occurred to favour smaller, organ 
confined tumours, likely due to more liberal use of imag-
ing modalities [2]. Incidental discovery is now the most 
likely presentation of RCC in much of the world, with 
82% of masses less than 4  cm and 56% of those greater 

Open Access

African Journal of Urology

*Correspondence:  duplessisdanelo@gmail.com
Department of Urology, Faculty of Health Sciences, University 
of Stellenbosch/Tygerberg Campus, P.O. Box 19063, Tygerberg 7505, 
South Africa

http://orcid.org/0000-0002-4331-1728
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12301-020-00022-z&domain=pdf


Page 2 of 5Du Plessis et al. Afr J Urol           (2020) 26:15 

than 6  cm discovered incidentally [8–10]. In contrast, 
one study from South Africa reported the median size at 
presentation as 10 cm, with only 26% being smaller than 
7  cm (stage T1) [1]. Globally, men have almost double 
the risk of developing RCC, and also an increased mor-
tality rate from RCC, with females being 19% less likely 
to die from the disease [11]. The incidence of RCC stead-
ily increases with age according to the Surveillance, Epi-
demiology and End Results (SEER) database, peaking 
between 60 and 70 years, with an impression of declining 
incidence after 70 years. This might be explained by less 
aggressive diagnostic pursuit in the elderly [3].

Histologically the most common forms of RCC are 
clear cell RCC (70–75%), papillary RCC (10%) and chro-
mophobe RCC (5%) [12]. Data from Africa are lacking, 
but one study from Nigeria showed a marked difference 
in pathological profile compared to global data, with 
clear cell (47%) comprising a much lower proportion of 
cases than usual, while papillary RCC (30%) and chromo-
phobe RCC (17%) were more common than global inci-
dences [5].

There are several defined risk factors for RCC. Smoking 
is an independent risk factor for RCC, the risk is cumula-
tive and dose dependent [13]. Obesity has been estimated 
to account for over 30% of RCC cases in Europe and 40% 
of cases in the USA [14]. The hazard ratio for patients 
with a body mass index (BMI) above 35 kg/m2 is 1.8 com-
pared to patients with a normal BMI [15]. Although obe-
sity and hypertension are frequently present in the same 
patient population, there is evidence that hypertension is 
an independent risk factor for the development of RCC 
[16].

This study is the first of its type, designed to give an 
accurate report on the demographics, stage, pathological 
profile and risk factors for RCC in a South African cen-
tre and to compare the results to global and other African 
studies. We also evaluated if the presence of known risk 
factors for RCC translates into a more advanced stage at 
presentation, or a higher International Society of Uro-
logic Pathologists (ISUP) grade.

2  Methods
Prospective data were collected from patients undergoing 
nephrectomy for suspected RCC at a South African cen-
tre from July 2016 to March 2018. Inclusion criteria were 
all patients older than 18 years due to undergo radical or 
partial nephrectomy for suspected RCC based on cross-
sectional imaging. Exclusion criteria were benign indica-
tion for nephrectomy or patients younger than 18 years. 
During the admission process, routine data were col-
lected on the admission form and added to an electronic 
database by the investigator, after informed consent was 
taken. Complete data sets were obtained on all patients. 

In this report, we present their demographic data, risk 
factors, staging and pathological data.

2.1  Statistical analysis
The patients’ clinical and demographic characteristics 
are summarised (Table  1). Continuous variables were 
described using the mean and standard deviation, or the 
median and interquartile range, depending on the distri-
bution of the data. Categorical data were described using 
frequencies and percentages. A p value of < 0.05 was con-
sidered statistically significant. All statistical calculations 
were done in Excel.

The five risk factors included in the study: BMI, smok-
ing history, race, gender and hypertension were sum-
marised as well as the pathological staging of each 
participant, according to the T-stage and the ISUP grade. 
The risk factors were dichotomised as follows: BMI 
< 25  kg/m2 and ≥ 25  kg/m2; smoking history as yes/no; 
race as white or mixed ancestry/black; gender as male/
female and hypertension as yes/no and then expressed 
according to the frequency of the pathological staging in 
each group (Table 2).

3  Results
There were 35 patients who presented with suspected 
RCC on diagnostic radiology between July 2016 and 
March 2018. Four patients were excluded due to benign 
disease (two cases of oncocytoma, one leiomyoma and 
one echinococcus cyst). Data from the remaining 31 
patients are included in this study. There was a male 
predominance of 18 (58%) to 13 (42%), with a ratio of 
1.38:1. The age range of patients was 25–74  years, with 
a mean age of 56.39 years (SD 10.16). The racial distribu-
tion of patients included: two black patients (6.45%), 19 
mixed ancestry patients (61.29%) and ten white patients 
(32.26%).

Overweight patients (BMI ≥ 25  kg/m2) accounted for 
65% (n = 20) of our patients with 13 (42%) of them being 
obese (BMI > 30 kg/m2). The range of BMI was 18–45 kg/

Table 1 Demographic and  clinical characteristics 
of patients with RCC (n = 31)

Mean age in years (SD) 56.39 (10.16)

Male gender (%) 18 (58%)

Ethnicity

 White (%) 10 (32.26%)

 Mixed ancestry (%) 19 (61.29%)

 Black (%) 2 (6.45%)

BMI mean (SD) 30.45 (8.95)

Smoking History (%) 22 (71%)

Hypertension (%) 18 (58%)
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m2 with a mean of 30.45  kg/m2 (SD 8.95). There was a 
strong smoking history among our cohort, with 22 (71%) 
having a smoking history: current smokers were 16 (52%) 
and previous smokers six (19%). Eighteen (58%) patients 
were known to suffer from hypertension. We did not 
have any patients who had either a family history of RCC, 
or a suspected hereditary form of RCC in this cohort.

The pathological profile of our cases included: clear cell 
23 (74%), papillary type II: 5(16%), papillary mixed type I 
and II: 1 (3%) and chromophobe 2 (7%). See Table 3.

The most common presentation was incidental finding 
in 15 (55%) patients. Of the symptomatic patients, seven 
(16%) experienced flank pain and seven (16%) experienced 
macroscopic haematuria. These were the most common 
symptoms. Only one (4%) of our patients had the classical 
triad of flank mass, macroscopic haematuria and pain.

The pathological stage of the patients varied, from pT1a 
to pT3b. The most frequent stage of presentation was 
pT1b. There was a trend towards a more advanced stage 
with the presence of obesity, smoking and hypertension. 
Of note was the higher stage of presentation of females in 
the study population. See Table 2.

4  Discussion
The mean age of our study population was 56  years, 
which is younger than that reported in data from the USA 
and Europe, where the incidence peaks in the seventh 

decade, but not as young as in the rest of the African con-
tinent, where mean age of presentation is typically in the 
fifth decade [5]. This trend continues in the USA, where 
African American patients tend to present at a younger 
age [4]. The reason for this earlier presentation is likely 
multifactorial and includes genetic, environmental and 
epidemiological factors.

Our gender and pathological profile closely mimics 
that described in the literature [7, 12]. An exception 
to this is the relatively high incidence of papillary Type 
II RCC compared to Type I. Our pathological profile 
also differed markedly from that seen in the aforemen-
tioned study from Nigeria [5]. Larger studies will need 
to confirm this finding, which might be due to underly-
ing genetic differences or environmental factors in our 
population. The racial distribution in this study cannot 
be extrapolated to denote incidence among the various 
racial groups, due to wide variability in local referral 
and healthcare systems.

We demonstrated that known risk factors for RCC such 
as obesity, smoking and hypertension were also present 
within our population and compared their prevalence 
to that found in the general population of the Western 
Cape and South Africa. The median BMI in the base-
line South African population is 25.18 kg/m2, with 28.1% 
being obese [17]. Our study population had a higher 
mean BMI of 30.45 kg/m2, with 42% (n = 13) being obese. 
The prevalence of smoking in our study population was 
71% (n = 22), of which current smokers made up 52% 
and previous smokers 19%. This is higher than the 32.9% 
prevalence of smoking in the general population of the 
Western Cape [18]. We also demonstrated a higher prev-
alence of hypertension of 58% (n = 18) in our study, com-
pared to the known 19.8% prevalence of hypertension in 
the general population of South Africa [19].

The most common mode of presentation was inci-
dental finding on imaging (55%). Our median stage of 

Table 2 Relationship between risk factors and pathological stage and grade

Risk factor Pathological T-stage (median) WHO/ISUP grade

BMI < 25 kg/m2 ≥ 25 kg/m2 < 25 kg/m2 ≥ 25 kg/m2

1b 2b 2 2

Smoking history No Yes No Yes

1b 2b 2 2

Hypertension No Yes No Yes

1b 2a 2 2

Race White Mixed ancestry/Black White Mixed ancestry/Black

2a 1b 2 2

Gender Female Male Female Male

2b 1b 2 2

Table 3 Distribution of RCC pathological subtypes

Profile of histological subtypes

Clear cell RCC 23 (74%)

Papillary type I 1 (3%) mixed type I and II

Papillary type II 5 (16%)

Chromophobe 2 (7%)
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presentation was pT1b. This is in keeping with that seen 
in Europe and the USA where 58–89% of tumours are 
< 7  cm (pT1) [20]. It is a lower stage compared to data 
in the rest of Africa, where RCC tends to present at a 
more advanced stage [5, 6]. This may reflect differences 
in access to healthcare and imaging, but further studies 
to define genetic and tumour characteristics in African 
populations are needed.

In our population, obesity, smoking history, hyperten-
sion and female gender were more prevalent in patients 
with advanced tumour stage at presentation. This can be 
explained by the oncogenic mechanisms such as chronic 
tissue hypoxia, reactive oxygen species, endothelial dys-
function, hyper inflammatory state and toxins, which 
might enhance tumour growth velocity [13, 21, 22]. 
The association of female gender with a more advanced 
tumour stage at presentation was unexpected and cannot 
be explained solely by aforementioned oncogenic mecha-
nisms. There was a weak association between the pres-
ence of hypertension and a more advanced tumour stage. 
We could not demonstrate a higher WHO/ISUP grade 
when oncological risk factors such as smoking, hyperten-
sion or obesity were present.

4.1  Limitations
Our study was limited by the small sample size and the 
fact that we did not include patients whom did not have 
a histological diagnosis. However, the only other South 
African study was retrospective and lacked sufficient data 
to adequately assess for the presence of risk factors [1].

5  Conclusion
Our study demonstrated that smoking, obesity, female 
gender and hypertension were more prevalent in 
patients with a more advanced stage at presentation. 
The pathological profile and presenting symptoms in 
our population mimics that seen in Europe and USA, 
but differs from that seen in other African studies. How-
ever, patients in our study followed the trend of African 
patients to present at a younger age, although only two 
of our patients were black. This highlights the complex 
interaction between genetic and environmental factors at 
play.
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