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Original Research Article
Histo-Epidemiology of Kidney Cancer in Cameroon: About 110 Cases

Abstract

Objectives. To describe the epidemiological and histopathicllgaspects of kidney cancer
in Cameroon.Materials and Methods. This was a descriptive retrospective study on
malignant tumors of the kidney examined in the amatal pathology laboratories of five
regions (Center, Littoral, West, South-west andthlerest), over a period of 12 years (2004-
2015). The studied parameters were: frequency, e histological type Results: A total

of 110 cases of kidney cancer were collected, sgmteng 8.55% of malignant urogenital
tumors. The mean age of patients was 28.72+24.@8&sy@xtremes: 4 months - 76 years).
Females are relatively more affected than malescées, 50.91%), with female-to-male
ratio of 1.04:1. A total of 58 (52.73%) cases afiakecell carcinomas (RCC), 46 (41.82%)
cases of nephroblastomas (NB) and 3 (2.73%) of Sefiue tumors were identified.
Conclusion: Kidney cancer is the third urogenital cancer ian@roon characterized by a
relative female predominance with renal cell carnia as the predominant histological type.

Key words: Cancer, kidney, epidemiology, histop&ig, Cameroon.
Introduction

Kidney cancer is currently the ninth most commoncea in men and the 14th most
common in women worldwide. The highest rates oh&id cancer incidence (338,000 new
cases, 2.4% of the world total) are estimated intidon America, Australia, New Zealand
and Europe. Incidence rates are lowest in Africd enthe Pacific Islands [1, 2]. Kidney
cancer incidence and death rates are highest akidAlys, which may be due to high rates
of obesity, smoking and hypertension [3].Severadtdhogical types are known today
including renal cell cancer (RCC), lymphoma, saraoand others [4].Kidney cancer,
predominantly renal cell carcinoma (RCC), is thestriethal genitourinary malignancy. The
main treatment options for kidney cancer are asoda: Surgery, Radiation therapy,
Immunotherapy, Molecular-targeted therapy [5]. Theyear age-standardized relative
survival for patients with kidney tumors diagnosadeurope during 2000-2007 was 60%
[6]. In the USA, the 5-year relative survival ratesre 72.6% for white and 68.0% for black
patients [7].In Cameroon, some characteristicsissudf renal cancer were made, including
Sow et al. This pathology represented 15.12% dfiraijenital cancers [8]. Another made by
Engbang et al in the littoral region, found a petege, twice lower (7.91%) [9]. This data
shows us the necessity of national data and prampgeto conduct this study to give
epidemiological and histopathological profile oflikey cancer in Cameroon.

2. Material and methods

This was a retrospective and descriptive study afiepts with kidney cancer
confirmed histologically, diagnosed between Jani2094 and December 2015. Data was
obtained from histopathology, urology and oncolaggords of different health centers in
five regions of Cameroon. Ethics Committee of h# toncerned institutions approved the
study protocol. The samples examined were mainipposed of biopsies and surgical
specimens fixed in 10% formalin and processed aaegito the usual techniques of paraffin

1



43
44
45
46
47

48

49

50

51
52
53

54
55

56
57
58

59

60

61

62

63

64

65

embedding, microtome cutting and staining with hexyin-eosin. Only patients for who
the diagnosis wasonfirmed by histology werencluded in the studyThe information
obtained includedrequency, age, sex ahistological type of the tumor. Data entry was d
using conputer based statisticePackage for Social Sciences (SPS&)sion 2. The
descriptive statisticelements were ud to calculate the frequencies and propori.

3. Results
3.1. Epidemiological Aspects
3.1.1. Frequency of urogenital cancersin Cameroon

We collectedl286 cases of malign: urogenital tumors, from 2004 to 2(. Kidney
cancer (110 cases, 8%) was inthe second position after the prostdialowec by the
bladder Figure 1).

2.33% 0.31% 0.31%

M Prostate

 Kidney

H Bladder
Testicle

H Penis

H Urethra

H Ureter

Figure 1. Distribution of urogenital cancersby seat.

In table 1, prostate cancer wiasthe first rank (1047 cases, 87.10%), folemby bladder
cancer (60 cases, 4.999) male:. In females, the kidney wake most affected urogenit
organ (56 cases, 66.67%), followed by the blad21 cases, 25.00%).
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Table 1. Distribution of urogenital cancers by seat and sex

Organ Males Females Total
Eff % Eff % Eff %
Prostate 1047 87.10 - - 1047 81.42
Kidney 54 4.49 56  66.67 110 8.55
Bladder 60 4.99 21  25.00 81 6.30
Testicle 30 250 - - 3C 2.33
Penis 10 0.83 - - 1C 0.78
Urethra - - 4 476 4 0.31
Ureter 1 0.08 3 3.57 4 0.31
1202 100.00 84 100.00 1286 100,00

Eff - Effective, % - Percentage

Kidney cancer represented 94.02% (110/117) ofidhdys tumor.

3.1.2. Sex

Females are relaty more affected than males (56 cases, %), femal+to-male

ratio was 1.04:1

3.1.3. Age

Age ranged from 4 months to years with average @8.72+24.79 yea (33.90
yearsin men, 23.86 years in wome As shown in figure 2, patients front® 9 years, ar

more affected, with a percentage of 39.47% (453):

Effectif
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40-49 60-69

W Total Males Females

Figure 2. Distribution according to age groups and sex.

3.2. Histopathological Aspects

I

70-79 Age



82 A total of 58 (52.73%) cases of Renal cell CarcinenfRCC), 46 (41.82%) cases of
83 nephroblastomas (NB) and 3 (2.73%) of soft tissmeors have been identified (Table 2).

84 Table 2. Relationship between histological types and age

AGE 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 TOTAL % %
ccRCC - 1 3 10 9 4 2 1 30 27.27
pRCC - 1 1 1 1 3 3 - 10 9.09
chRCC - - - 2 - - - 1 3 2.73

N cdRCC 1 - - - 1 1 - - 3 2.73 52.73
mRCC - - - - - 1 - - 1 0.91
RCAN 1 - - - - - - - 1 0.91
ucRCC - - 2 1 1 2 3 1 10 9.09

B NB 43 1 1 - - - - 1 46 41.82 41.82
CCSK - - - - - 1 - - 1 0.91

c RAS - - - - - 1 - - 1 0.91 2.73
RRMS - - - - - - - 1 1 0.91

D RC - - - - - 1 - - 1 0.91 0.91

E Lymphoma - - - - - - 2 - 2 1.82 1.82

Total 45 3 7 14 12 14 10 5 110 100.00  100.00

85 A-Renal Cell Carcinoma, B-Nephroblastic Tumors, C-Soft Tissue Tumors, D-Neural/Neuroendocrine Tumors, E-
86 Hematopoietic and Lymphoid Tumors. RCC-Renal Cell Carcinoma, ccRCC-Clear Cell, pRCC-papillary, cdRCC-Collecting
87 conducts, MRCC-Medullary, RCAN-Renal Carcinoma Associated with Neuroblastoma, ucRCC-Unclassified, NB-
88 Nephroblastoma, CCSK-Clear Cell Sarcoma of the Kidney, RAS-Renal Angiosarcoma, RRMS-Renal Rhabdomyosarcoma,
89 RC-Renal Carcinoid

90

91 In table 3, people with RCC were more likely torhale (31 cases, 53.45%), in that group a
92  substantial higher proportion of ccRCC was fema@dases, 66.67%). People with NB were
93 significantly more likely to be female (28 case’.87%).

94
95 Table 3. Relationship between histological types and sex
96
Histological Male Female Total
Type EFF % EFF % EFF %
ccRCC 10 18.52 20 35.71 30 27.27
pRCC 8 14.81 2 3.57 10 9.09
chrRCC 1 1.85 2 3.57 3 2.73
cdRCC 3 5.56 - - 3 2.73
mRCC 1 1.85 - - 1 0.91
RCAN - - 1 1.79 1 0.91
ucRCC 8 14.81 2 3.57 10 9.09
NB 18 33.33 28 50.00 46 41.82
CCsK 1 1.85 - - 1 0.91
RAS - - 1 1.79 1 0.91
RRMS 1 1.85 - - 1 0.91
RC 1 1.85 - - 1 0.91
Lymphoma 2 3.70 - - 2 1.82
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54 100.00 56 100.00 110 100.00

Discussion

Kidney cancers (8.55%) were in the second posditer prostate. According to many
authors, kidney cancers were in the third posifamng urogenital malignant tumors. For
Darre et al. in Togo, although their percentage lwa®r than ours (8.11 %), this pathology
came after bladder cancer [10]. Ouattara in Bemin&ow in Cameroon found respectively
8.5 and 15.12% [11,7]. This African data (Blackhde associated with that of the Unites
States, where they observed an increase in inadenaenal cell cancer among blacks
compared to whites. The RCC subtype distributios different in black people from that of
white, with a substantially higher proportion oftipats with papillary RCC among blacks
than white people [12, 13]. Although so far thel reason is not yet found, some theories are
trying to explain this phenomenon. The observetedihces between blacks and whites in
early stage of renal cell tumor distribution dgtimack to the 1970s is unlikely to be a result
of long-term access to and utilization of imagimeghnologies by blacks [12]. Renal cell
cancer may be a less aggressive tumor among blasksuggested by the favorable stage
distribution and their higher survival, particulafor distant and unstaged cancer [14]. An
estimated 2-4% of kidney cancers are caused byritatefactors [15]. Clear cell RCC is
associated with cytogenetic loss of chromosome @pompassing four of the most
commonly mutated genes in this cancer: the cldgsted Von Hippel-Lindau (VHL) tumor
suppressor gene which has been identified to betivaded in about 92% of cases. 61% of
renal cell carcinoma cases have Von Hippel Lindautations [16, 17]. The VHL gene
produces a protein that targets hypoxia inducilaetdrs (HIFs) for ubiquitin-mediated
degradation. Loss of function leads to accumulatibhlIFs and subsequent upregulation of
vascular endothelial growth factor and other fattbrat promote angiogenesis and tumor
growth [18]. ccRCC is characterized BMHL mutations, butVHL inactivation alone is
insufficient for tumor initiation. BotlBAP1[BRCA1 associated protein-1 (ubiquitin carboxy-
terminal hydrolase)landPBRM1 (polybromo 1)are two-hit tumor suppressor genes and they
are located on chromosome 3p. It is speculated ithatany instances, ccRCC development
is initiated by a focal mutation XHL, followed by a 3p deletion. 3p loss would leavlisce
without VHL gene function and with just one copy BAP1 and PBRM1 [19]. Neither
papillary nor chromophobe histology tumors havenb&gsociated with any of these genomic
alterations.

Female-to-male ratio in our series was 1.04:1. &adl al in Senegal revealed also the
female domination (51.3%) [20]. In Togo, femalebjsuts were affected in 56.36 % [10]. A
study from Nigeria published a report showing aacleorldwide female predominance (a
male to female ratio of 1:2.1) [21]. This is in é@st with Ouattara et al, who found the
predominance of male with a sex ratio (male to fejnaf 11/3 [11]. Honde also observed
that 63% of males were affected (sex ratio 1.7).[€Rjarette smoking can play a great role
in the evolution of RCC. An estimated 29% of kidreaycers in men, and 15% in women, in
the United Kingdom are caused by smoking [23]. tRiral reported statistically significant
relative risks of 1.5 and 1.2 for male and femat®lsers, respectively. In that study, there
was firstly a strong dose-dependent increase i op to 2- and 1.6-fold (21 or more
cigarettes per day)among heavy men and women sBjokespectively, secondly a
significant decline in risk in both sexes with yeaf cessation (10 to 15 years after quitting),
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with a 15 to 30% risk reduction [24]. Kidney canaisk is 52-54% higher in current

smokers compared to never-smokers; it is 58-103femiin those who smoke more than 20
cigarettes per day, compared to never-smokers #ls0 important to know that the risk

among ex-smokers who quit more than 10 years agongarable to that of never-smokers
[25]. Cigarette smoking is not implicated only tenal cell carcinogenesis, but also may
promote cancer progression that may translate imboe advanced disease [26]. Several
mechanisms have been suggested to explain how sgatan induce renal damage,

including the tubulotoxic effects, hemodynamic ds) endothelial cell dysfunction and

oxidative stress [27, 28]. These toxic effects nrayrease cell turnover and induce DNA

damage, which are potentially involved in carcinoggs and cancer progression. We know
also that tobacco smoking is associated with aadyof genetic and epigenetic abnormalities
such as gene mutations, deletions, and DNA metbylaFor instance, polycyclic aromatic

hydrocarbons present in tobacco smoke can indudations in the p53 gene, which can

potentially lead to accelerated cancer progres@6h Smoking has also been demonstrated
to have an effect on the immune system, promotifiarnmation and suppressing the

immune function by reducing T-cell and naturalédlcell activation [30]. Both pathways

(inflammation and immune suppression) could faatidit neoplastic growth. Furthermore,

nicotine contained in tobacco smoke has been agsdcwith alteration of the vascular

endothelial growth factor signaling pathway [31].

The median age of our patients was 28.72+24.79sy€8.90 years in men, 23.86
years in women), with extremes ranging from 4 menth76 years. The most affected group
were patients from 0 to 9 years, with a percentaig89.47% (45 cases). Darre in Togo
revealed a mean age of 35.9 years with extremes Itbto 83 [10]. Ouattara in Benin found
53.21 + 15.55 years, Honde in Ivory Coast — 40&y€15-67 years) [11, 22]. The mean age
at diagnosis was 54.7 years, 50 years and 56.% yeanen and 51.9 years, 41.5 years and
57.6 years in women in the United Arab Emirates B)AAlgeria and Jordan respectively
[32]. In Morocco the median age at diagnosis wayéats in men and 53 years in women
[32]. Some other factors such as obesity, dialstdshypertension can be considered as risks
factors. Wilms tumor risk is higher in children via higher birth-weight [33]. Kidney cancer
risk among men is 22% higher in those who are oggt (body mass index [BMI] 25-30)
and 63% higher in those who are obese (BMI 30+)Kddhey cancer risk among women is
38% higher in those who are overweight and 95% drigh those who are obese [34].
Obesity might be associated with increased riskidfiey cancer through several hormonal
mechanisms. A potential mechanism by which obesify increase kidney cancer risk
involves increased levels of insulin-like growttctiar (IGF) or lipid peroxidation increasing
BMI is associated with elevated levels of fastirgusn and free IGF-I among men and
women,which contributes to the stimulation of rewall proliferation and inhibition of
apoptosis,which could have a profound impact orotugnowth [35, 36]. Obesity also affects
the hormonal milieu by increasing levels of freel@yenous oestrogen, which may in turn
influence renal cell proliferation and growth byedit endocrine receptor-mediated effects,
via regulation of receptor concentrations or thiroggracrine growth factors [37]. Obesity
may also induce chronic low-grade inflammation h&sgy in an alteration of local and
systemic levels of cytokines (e.g., interleukingyreactive protein) and adipokines (e.g.,
leptin, adiponectin), which may play a role in hlad carcinogenesis to bladder cancer
mortality [38, 39]. People with high BMI have beesported to have higher glomerular
filtration rate and renal plasma flow, which magrease the risk of kidney damage, and
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thereby render the kidney more susceptible to sagen [40]. Analyses have determined a
loss of activity in the VHL tumor suppressor gema@ises an increase in the expression of the
very low-density lipoprotein receptor (VLDL-R) onC® cells, resulting to an increase in
cholesterol ester uptake from the systemic cirauatwith subsequent growth of adipose
deposits inside the renal tubular epithelium [44yperplasia and hypertrophy induced by
increased cholesterol uptake in kidney cells irmesathe metabolic rate in the individual
capillary beds feeding this tissue, which subsetipdeads to a relative tissue hypoxia. In
response to this oxygen deficit, the tissues updegg production of hypoxia-inducible
factor-1e (HIF -10) [42]. HIF-10 suppresses cellular apoptosis and up-regulate®&sipn

of vascular endothelial growth factor (VEGF) [42Zpuppression of cellular apoptotic
mechanism permits abnormal cells to proliferate &ftGF promotes local blood vessel
proliferation (neoangiogenesis), both of which emaracteristic of RCC tumor growth.

Concerning diabetics and hypertension, we can lsalydiabetes was associated with
the increased risk of bladder cancer [43]. Type i@betes is associated with insulin
resistance, compensatory hyper-insulinemia, andegplated level of IGF-1. IGF-1 could
stimulate cell proliferation and inhibit apoptoswhich could have a profound impact on
tumour growth [35, 36]. Diabetes is also associat#tli an increased risk of urinary tract
infection and urinary tract calculi, which have beelated to various histologic types of
bladder cancer, including transitional cell caroma the predominant type [44, 45, 46]. The
accumulation of oxidative DNA damage, which wagéased through the hyperactivation of
Akt/tuberin/mTOR pathway in kidney cancer patienith diabetes,may play an important
role in initiating kidney tumorigenesis [47]. Kidpeancer risk is 62% higher in people with
a history of hypertension; this may relate to hygesion treatment but evidence is unclear
[48]. Several biologic mechanisms for the assammbietween high blood pressure and renal
cell cancer risk have been proposed, including higpsion-induced renal injury, metabolic
or functional changes within the renal tubule ineibicby hypertension, increasing
susceptibility to carcinogens. It has also beercsipged that elevated levels of insulin-like
growth factor-I (IGFI) or lipid peroxidation assateéd with hypertension, as well as up-
regulation of hypoxia-inducible factors, could admite to the development of renal cell
cancer [12].

We found 58 (52.73%) cases of renal cell carcino(Ra3C), 46 (41.82%) cases of
nephroblastomas (NB) and 3 (2.73%) of soft tissumars. Ghosn et al revealed a
predominance of clear cell carcinoma: 79% in UAHE &8% in Morocco [32]. In Togo,
Darre described 50.90 % of nephroblastoma, 23.6¥ @€RCC and 7.27 % of Lymphoma
[10]. In Ivory Coast, RCC — 85.2% (78.3% of ccRC) 14.8% of NB [22]. Sow et al in
Cameroon found 74.10% of NB [49].In our studiesyge with RCC were more likely to be
male (31 cases, 53.45%), in that group a substdmgher proportion of ccRCC was female
(20 cases, 66.67%). People with NB were signifigamiore likely to be female (28 cases,
61.87%). In the literature, the most frequentdiagical subtypes of RCC include clear cell
renal cell carcinomas (ccRCC), papillary renal ogicinomas (pRCC), and chromophobe
renal cell carcinomas (crRCC). These three subtjggp=ther represent more than 90% of all
RCCs [49]. CcRCC is the most common variant, represg between 70% and 75% of all
RCCs. Most clear cell carcinomas (95%) are sporaid the remaining 5% are associated
with hereditary syndromes (von Hippel-Lindau disedaberous sclerosis) [50]. Lipworth in
USA revealed a substantially higher proportion afignts with papillary RCC among black
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people than white; compared with clear-cell RCCppbe with papillary RCC were
significantly more likely to be black and lesselik to be female. People with chromophobe
RCC were significantly more likely to be female [1®rimary angiosarcoma of the kidney is
extremely rare in the literature. The disease sussgnificantly more frequently in men than
women . Median age of patients was 59.9 + 12.6syeange mainly from 50 to 69 years old
[51]. Renal RMS in adults is also extremely uncammHistologically, the primary renal
RMS is a highgrade tumor that needs to be differentiated froneomalignant lesions, such
as sarcomatoid renal cell carcinoma, metastatigreana or melanoma, and rhabdoid tumor
[52].

Conclusion

Kidney cancer is the third urogenital cancer in @son characterized by a relative
female predominance with renal cell cancer as teelgminant histological type. The fight
against smoking,the prevention of diseases sutty@esrtension and diabetes are among the
key elements that can work for the decrease irptagalence of this pathology. It should be
noted that the effective initiation of cancer réges is still essential to master the
epidemiological data, foundation for a better camation of prevention of the anti-cancer
fight.
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