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Original Article

Risk factors of renal cell carcinoma
in a cohort of Sri Lankan patients:
A case—control study

ABSTRACT

Background: Associated risk factors for renal cell carcinoma (RCC) include smoking, obesity, hypertension, and diabetes mellitus (DM).
Studies on their role in Sri Lankan patients are sparse. The aims were to determine the risk factors for RCC in a cohort of Sri Lankan
patients.

Methods: A hospital-based case—control study was done in a teaching hospital from January 1, 2009, to December 31, 2015.
The prospectively collected data included history of smoking, hypertension, DM, and body mass index (BMI). The controls were
patients who were admitted after trauma and who required abdominal ultrasonography as part of routine assessment. The controls
were accrued at a ratio of 1:2 and were age- and gender-matched. Chi-squared test was used, and P < 0.05 was considered
statistically significant.

Results: There were 178 patients with RCC. The mean age of patients with RCC was 56.9 years. Male to female ratio was 3.5:1.
Forty-nine (27.5%) patients were < 50-year-old. 36.5% were asymptomatic and diagnosed incidentally by ultrasound scanning.
Obesity (BMI > 30) (P < 0.01), DM (P < 0.05), and hypertension (P < 0.01) were significantly more common among the cases
than in controls. There was no difference in the prevalence of smoking between the two groups (P> 0.5).

Conclusions: Average age at the time of diagnosis of RCC in Sri Lankan patients is lower than the developed world, with a large
proportion of patients being under 50 years. Obesity, hypertension, and DM are associated risk factors for RCC in Sri Lankan patients

while smoking is not.
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INTRODUCTION

Asia is the largest continent in the world with
countries showing a wide diversity of sociocultural
behavior, economic performance, and health-care
systems. Sri Lanka is an island nation in South Asia,
a developing country with a lower-middle-income
economy. Total health expenditure as a share of GDP
in Sri Lanka is approximately 3.5%." Twenty-six
urological surgeons serve the country’s population
of 20 million. With universal health care and a
robust public health network across the country, Sri
Lanka has made noteworthy achievements in health
outcomes compared to other developing countries.
Sri Lanka is a characteristic of high life expectancy,
low maternal and child mortality, and decreasing
levels of communicable diseases. While this success
is laudable, the country needs to strengthen the
existing health system to face changes brought
by demographic and epidemiological transitions.

Rising incidence of cancer has become a major
challenge faced by Sri Lanka.”

Renal cell carcinoma (RCC) is a relatively common
malignancy accounting for 2-3% of adult
malignancies.”! Worldwide, renal cancer is the
13™ most common malignancy, with approximately
271,000 new cases diagnosed in each year.! The
incidence of renal cancer varies geographically.
Rates of renal cancer are highest in Europe, North
America, and Australia, whereas rates are low
in India, Japan, Africa, and China. Although an
increase in RCC has been observed globally; in
recent years, the incidence of RCC has declined
in some European countries, namely, Sweden,
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Poland, Finland, and the Netherlands.” The crude incidence
in Sri Lanka is 0.53/100,000 population according to latest
available statistics of the National Cancer Registry for the
year 2007 in which 106 new cases of renal cancer had been
reported.! The incidence in Japan is 8.2 and 3.6/100,000 men
and women, respectively in 2002. It has been shown that the
SriLankan National Cancer Registry data are unreliable since it
is based on patients registered at oncology units.’*'% Therefore,
the incidence of RCC in Sri Lanka is likely to be higher than
reported in the National Cancer Registry.

Several risk factors for RCC have been identified. However, the
behavior of RCC differs in different countries.!"!! Variation of
risk factors in different countries is the likely reason for these
differences. Hence, it is important to recognize risk factors
that are involved in the local setting to plan and implement
prevention strategies to curtail the rising incidence of RCC
in developing countries like Sri Lanka. There are genetic and
familial syndromes which are well known to be associated with
RCC." In addition smoking, obesity and hypertension are well
established as associated risk factors for RCC."! No large-scale,
prospective studies are available with regard to RCC in Sri
Lanka. Hence, risk factors, clinicopathological characteristics
and treatment trends of RCC in Sri Lanka are unknown.

The incidence of hypertension, diabetes mellitus (DM), and
obesity has been increasing rapidly in Sri Lanka in the recent
past.>* The prevalence of smoking in Sri Lanka is about 31%
among adult men.” Therefore, it is important to know whether
obesity, hypertension, DM, and smoking are actually associated
with a high risk of developing RCC in Sri Lankan patients.

The main objective of our study was to identify risk factors for
RCC among a cohort of Sri Lankan patients. We also aimed to
describe the clinicopathological characteristics and primary
treatment given to patients with RCC in a urology unit of a
tertiary care hospital in Sri Lanka.

METHODS

This is a hospital-based case—control study. In the urology unit
of a Teaching Hospital in Sri Lanka, a comprehensive cancer
registry, and a database are maintained. Adult patients who had
treatment for histologically confirmed RCC in a Urology Unit at
a Teaching Hospital from January 1, 2009, to December 31, 2015,
constituted the cases of this study. The data related to
demography, smoking, hypertension, DM, height, weight,
calculated body mass index (BMI), and relevant investigations
were recorded prospectively in a data sheet.

The controls were patients who got admitted to the
hospital after minor traumatic injuries and who required
abdominal ultrasonography as part of routine assessment.
The controls were accrued at a ratio of 1:2 and were age- and
gender-matched. Their height, weight, and blood pressure
were measured. History of taking treatment for hypertension

and DM and smoking was recorded after taking informed
written consent. Their blood sugar level was assessed as part
of routine patient evaluation.

All patients with renal tumors had a contrast-enhanced
computerized tomography (CT) of the kidneys, ureters, bladder
if serum creatinine was below 150 umol/l to characterize the
lesion. Depending on the nephrometry score,'” age, existing
comorbidities, advice of oncologists and patient’s wish,
decisions were taken to perform partial or radical nephrectomy.
Those who were selected for radio-frequency ablation (RFA) or
were not fit enough for surgery but opted to have interferon
alpha or tyrosine kinase inhibitors had ultrasound-guided core
biopsy to confirm the histology.

The smoking status was categorized using the Center for
Disease Control and Prevention, Atlanta, USA, classification as
active, former, or never."” The second-hand exposure was not
included in the analysis. Obesity was determined according
to the World Health Organization (WHO) classification and
BMI of 30 or more were considered as obese.!'” Diastolic
blood pressure over 90 mmHg and requiring antihypertensive
treatment as recommended by a physician or those already
receiving antihypertensive drugs were categorized as having
hypertension. Fasting venous plasma glucose level more than
7 mmol/l or being on treatment for DM was considered as
having DM. Histopathological evaluation was done according
to the WHO and the International Society of Urological
Pathology classification 2004." Tumor grading was based
on the Fuhrman grading system.! Tumor staging was done
using the tumor-node metastasis classification of the Union
for International Cancer Control 2009.% Chi-squared test was
used for the statistical analysis, and P < 0.05 was considered
statistically significant. Approval for the study was obtained
from the Ethics Review Committee of the institute.

RESULTS

During the study period, 188 patients with renal tumors
were treated in the unit. Distribution of the tumors according
to histological diagnosis is given in [Table 1]. There were
178 patients with histologically confirmed RCC. These
178 patients were included in the study sample and analysis
as cases. Among the patients with RCC, there were 138 males
with a male to female ratio of 3.5:1 [Table 2]. The mean age
of patients with RCC was 56.9 years (range: 18—84).There
was no significant difference between mean age for male
patients (57 years) and for female patients (56.7 years). Table 2
shows the age distribution of the patients and 27.5% were
below the age of 50 years. Tumor was detected incidentally
during abdominal ultrasonography for other reasons in
65 (38.7%) patients [Table 2].

Surgery was performed in 168 patients [Table 2]. Radical
nephrectomy was performed in 125 patients while 42 patients
had partial nephrectomy. In one patient, the tumor was
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considered inoperable and resectional surgery abandoned after
taking a biopsy of the lesion. In ten patients, the diagnosis
was made by ultrasound-guided core biopsy of the tumor.
Three patients had RFA, two patients had interferon alpha, and
one patient had tyrosine kinase inhibitor — sorafenib as the
primary treatment. Four patients decided to have symptomatic
treatment only, due to varying reasons. There were 7 (3.9%)
patients with tumor thrombus extending to the inferior
vena cava. Two of them had supradiaphragmatic extensions
necessitating synchronous open heart surgery.

Table 1: Histological types of all renal tumors treated during
the study period

n (%)
Renal cell tumors

Oncocytoma 5(3)
Clear cell renal cell carcinoma 144 (76.5)
Multilocular cystic clear cell renal 2(1)
neoplasm of low malignant potential
Papillary renal cell carcinoma type 1 8 (4)
Papillary renal cell carcinoma type 2 18 (10)
Chromophobe renal cell carcinoma 4(2)
Xp11 translocation renal cell carcinoma 1(0.5)
Renal cell carcinoma unclassified 1(0.5)

Nephroblastic tumors
Nephroblastoma (adult Wilms tumor) 2(1)
Mesenchymal tumors

Angiomyolipoma (atypical) 1(0.5)

Solitary fibrous tumor 1(0.5)
Neuroendocrine tumors

Neuroendocrine carcinoma 1(0.5)
Total 188 (100)

Table 2: Characteristics of the 178 patients with renal cell
carcinoma

Characteristic n (%)
Age at diagnosis (years), mean 56.9
Gender, n (%)
Male 138 (77.5)
Female 40 (22.5)
Presence of symptoms, n (%)
Symptomatic 113 (63.5)
Asymptomatic 65 (36.5)
Age group (years), n (%)
<20 2(1.1)
21-30 4(2.2)
31-40 11 (6.2)
41-50 32 (18)
51-60 40 (22.5)
61-70 60 (33.7)
71-80 24 (13.5)
>80 5(2.8)
T stage, n (%)
T.. 47 (26.4)
T, 37 (20.8)
T, 40 (22.5)
T, 41 (23)
T, 3(1.7)
Missing data 10 (5.6)
M stage, n (%)
b 156 (87.6)
M, 22 (12.4)
N stage, n (%)
N 171 (96.1)

0
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We recruited age- and gender-matched 356 controls (280 males
and 76 females) for this study. Table 3 shows data related to
height, weight, and BMI of cases and controls. The mean BMI
in cases was 24.5 kg/m? and in controls, it was 22.5 kg/m?.
The distribution of comorbidities among cases and controls
is shown in Table 4. Obesity defined as BMI > 30 (P < 0.01),
DM (P < 0.05), and hypertension (P < 0.01) were more common
among the cases than in controls [Figure 1]. There was no
significant difference in the incidence of smoking between
the two groups (P > 0.05).

Distribution of the tumor stage as determined after
histopathological examination and appropriate investigation
workup is given in Table 2. Twenty-two (12.4%) patients
had metastases at the time of diagnosis. Bone was the most
common site of metastases (n = 11) while lungs (n = 9),
liver (n = 5), and adrenal glands (n = 3) followed.

DISCUSSION

Age at the time of diagnosis in our patients was 56.9 years
compared to 67 years in Sweden and 63.9 years in Japan.?"?

60.00% 1 wRCC patients

u Controls
50.00% -

40.00% -

30.00% -|

20.00% -|

10.00% |

0.00%

BMI >30 Smoking DM HT IHD

Figure 1: Distribution of evaluated risk factors (%)

Table 3: Anthropometric characteristics of study
participants

Measurement Mean (SD)

Cases Controls
Height (cm) 161.4 (8.7) 160 (8.2)
Weight (kg) 64.1 (13.2) 58.6 (12.5)
BMI (kg/m?) 245 (4.4) 22.5(4.1)
BMI=Body mass index, SD=Standard deviation
Table 4: Distribution of different risk factors
Comorbidity Cases (n=178) Controls (n=356) P
BMI >30 19 10 <0.01
Smokers 61 120 >0.5
DM 56 76 <0.05
Hypertension 100 86 <0.01
DM=Diabetes mellitus, BMI=Body mass index
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In India too, the median age at the time of diagnosis is
56 years. In Japan, only 13% are below 50 years while
in our study, cohort 27.5% of the patients were below
50 years. In India, 30.8% are below 50 years.* Incidence in
Europe and the USA increases consistently with age, with
a plateau reaching around 70-75 years.?* Our study shows
that oldest age categories have a considerably lower risk
than the somewhat younger categories. It is interesting
to note that highest male to female ratio is seen in our
study cohort (3.5:1). It is 1.6:1 in Sweden and 2.5:1 in Japan.
However, the male to female ratio of our study is closer to
that of India (2.9). This high male preponderance cannot
be attributed to the rarity of smoking among women in Sri
Lanka, as smoking has been shown not to be a risk factor
in our study. These differences in mean age and gender
distribution raise the possibility of hitherto unidentified risk
factors for RCC in Sri Lanka and India.

The distribution of the stage of the disease at the time of
diagnosis varies in different countries. In Japan, half the cases
are diagnosed at the pT, stage while it is 28% in our study
and 29% in Sweden.”"* The same trend is seen with pT, and
pT, stage tumors too. Stage pT,, and pT, tumors constitute
approximately similar proportions in all three countries. In
Japan, 73.2% of RCCs are diagnosed incidentally, whereas the
corresponding value in our study is 38.7%.1?! This may be due
to the lack of widespread CT facilities in Sri Lanka. In Japan,
there are 101.2 CT scanners per million population when the
corresponding figure for Sri Lanka is 1.2.”) Compared to the
developed world, prostate and bladder cancers are diagnosed
at an advanced stage of the disease in Sri Lanka.!% However,
stage of the disease at the time of diagnosis of RCC in Sri Lanka
appears to be closer to developed countries. This may be due to
the increasing the use of abdominal ultrasonography, which is a
relatively cheaper investigation as a diagnostic tool in Sri Lanka
in comparison to prostate cancer screening. This suggests the
potential in promoting abdominal ultrasonography in other
developing countries too, where RCCs are still diagnosed at an
advanced stage. The proportion of patients with RCC having
metastases at the time of diagnosis in our study (12.3%)
is similar to those of Japan (11-12.7%) and Sweden (16%).
Even the proportion of pT, stage disease in our study and
distribution of nodal stage are on par with Sweden and Japan.
However, the proportion of metastatic disease at the time of
diagnosis of RCC has remained constant over the years, and
this may be due to the inability of the existing diagnostic and
screening tools such as abdominal ultrasonography and CT to
detect aggressive RCCs early.®

Compared to Japanese studies (5-8%), our study (14.5%) shows
a much higher proportion of papillary RCCs.**! In India, it is
9.8%, and according to a study from Australia, the incidence of
papillary RCC has increased steadily over a period of 15 years
to reach 13%.% The proportion of clear cell carcinomas in
an Indian study is only 67.7% compared to 82% of our study
and 88% in the Japanese study.* The low incidence of clear

cell carcinomas in the Indian study may be related to having
sarcomatoid malignancies as a separate entity. During the
recent past, Fuhrman grade 3 (G3) tumors among RCCs has
increased gradually from 17.6% to 30.8% in Australia and
4%-—13% in Japan.®?? Same trends have been noted in Europe
too.?” The rate of G3 tumors in Sweden is 26%.7? In our study,
G2 tumors still predominate (55.6%) with only 10.7% being G3.
The possible reasons for these changes are only speculative
including changes in pathological assessment.??’!

Radical and partial nephrectomy rates in our study (74.8%
and 25%, respectively) are similar to those of Sweden (74%
and 23%, respectively).?"?? The number of laparoscopic
nephrectomies has increased gradually in Sweden and Japan,
during the recent past.?"??! Few centers in Sri Lanka perform
laparoscopic nephrectomy; however, in our unit, open surgery
remains the standard form of nephrectomy.

Excess body weight has been established as a risk factor
for RCC in several case—control and cohort studies.
A meta-analysis of prospective studies provided evidence for
an association between BMI and risk of RCC with summary
risk estimates (per 5 kg/m? increase in BMI) of 1.24 in men
and 1.34 in women.?¥ The results suggested a somewhat
stronger association in women than in men. The studies
investigating body fat distribution suggested an increased
risk of RCC with increasing waist-to-hip ratio.?** Qur study
too provided strong evidence to support that BMI >30 is a
risk factor for RCC (P < 0.01).

Hypertension or its treatment has been associated with the risk
of RCC in several large prospective cohort studies.**? Better
control of blood pressure may lower RCC risk, whereas use of
antihypertensive medications, including diuretics, is probably
not a causal risk factor.”**¥ Similarly, hypertension was an
associated risk factor of RCC patients in our study (P < 0.01).

Type 2 DM is known to be associated with an increased risk
of several cancers. However, a recent epidemiologic study
from Italy did not find significant odds ratios between DM
and RCC. It concluded that being overweight and obesity are
weakly associated with RCC.®! According to the results of
our study, DM was an associated risk factor of RCC (P < 0.05).
Similar to other South Asian countries, Sri Lanka is facing
an expanding epidemic of DM. Steps to control the diabetic
epidemic in Sri Lanka will have a beneficial effect on rising
incidence of RCC too.

Cigarette smoking is an established risk factor for RCC.
A meta-analysis including 19 case—control and five cohort
studies confirmed that ever smoking increases the risk of
RCC compared to never smoking.?¥ The association between
smoking and RCC is relatively weak, but a clear dose-response
relationship is evident with higher risk estimates associated
with heavier smoking. According to our study, smoking was
not a risk factor for RCC. It may be that the large proportion
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of younger patients with RCC in the cohort played a role
for the effect of smoking not to be evident in this sample.
A larger sample which will have adequate numbers of older
patients may show different results as it may help to pass
the threshold level of the dose-response relationship of
smoking and RCC.P”

The substantial worldwide variation in RCC incidence and the
increasing rates in Asia, coinciding with dramatic changes
in food supply and dietary patterns, suggest that lifestyle,
especially diet, plays a role in RCC development.*® An ecologic
study has reported that the per capita daily intakes of fat and
proteins are positively correlated with the incidence of kidney
cancer in both men and women.*” A pooled analysis of 13
cohort studies found that fruit and vegetable consumption
were associated with a lower risk of RCC.*® We have not
studied those risk factors in our study.

There are few limitations of our study. This study has been
conducted in a single urology unit of the country. This sample is
inadequate to extrapolate the results to the entire population.
The results could be skewed due to small number of cases in
groups with different risk factors. We have not analyzed other
potential risk factors such as genetic abnormalities, exposure
to chemicals including agro-chemicals, and nutritional
factors. However, within these limitations, we have analyzed
a reasonably large cohort in a country where there is no
published data about RCC available for researchers and policy
planners. The overall prevalence of hypertension and DM in
the general population of Sri Lanka is 28.5% and 18.6%.>1314
These values are in par with the corresponding values (24.2%
and 21.3%, respectively) in our age- and gender-matched
control group indicating the robustness of our data. The rate
of smokers in Sri Lanka, according to WHO statistics, is 31%
which is in par with the rate of 33% in our control group.?
This again supports the validity of our data.

CONCLUSIONS

Obesity, DM, and hypertension are risk factors for the
development of RCC in Sri Lanka, while smoking is not. Further
studies are necessary to identify reasons for the lower average
age at the time of diagnosis and high male to female ratio
among patients with RCC in Sri Lanka. Compared to other
urological malignancies, RCCs are diagnosed at an early stage
in Sri Lanka, somewhat similar to the situation in developed
nations. Sri Lanka which is facing a rapidly growing epidemic
of obesity, DM, and hypertension may ultimately benefit
more from preventive community health interventions than
innovations in clinical care for RCC.
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