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The relationship between serum cholesterol level and cancer
risk is controversial. Recent studies showed that low pre-
operative serum cholesterol levels may be associated with
worse pathologic outcomes and poor cancer-specific survival
in patients with renal cell carcinoma [1, 2]. However, it is
unclear whether low serum cholesterol can increase the risk
of urologic cancer incidence. We investigated the association
between serum total cholesterol and the incidence of kid-
ney and bladder cancer among Korean men using a national
cohort sample.

This study was based on the National Health Insurance
Service-National Sample Cohort (NHIS-NSC), a popu-
lation-based cohort established by the Korean NHIS. The
NHIS-NSC has been described in a previous study [3]. This
cohort was created in January 2002 and was followed for
11 years until December 2013. We included 82,832 men
aged >40 years after excluding subjects who reported hav-
ing any malignant disease, chronic liver disease, or renal
disease at or before baseline examination, those who had
missing information on serum cholesterol, those who died
within 2 years from the initial examination, and those who
were diagnosed of kidney or bladder cancer within 3 years
from the cholesterol assessment to reduce the possibility of
the reverse causation.

We categorized total cholesterol levels as fol-
lows: <170 mg/dL, 170-189 mg/dL, 190-209 mg/dL,
210-229 mg/dL, and > 230 mg/dL. The development of
kidney or bladder cancer was detected using ICD-10 codes,
which included malignant neoplasm of kidney (C64) and
malignant neoplasm of bladder (C67). Cox regression analy-
sis was used to examine the association between the total
cholesterol level and the incidence of kidney or bladder

P< Hye Soon Park
hyesoon@amc.seoul.kr

Department of Family Medicine, Asan Medical Center,
University of Ulsan College of Medicine, 88 Olympic-ro
43-gil, Songpa-gu, Seoul 05505, South Korea

cancer after adjusting for age and any confounding variables.
The results from Cox regression analysis are presented with
the hazard ratio (HR) and 95% confidence interval (CI). All
data were analyzed using STATA version 14 (StataCorp LP,
College Station, TX).

During the 11-year follow-up period, 215 men were
newly diagnosed with kidney cancer, and 347 men were
diagnosed with bladder cancer. In comparison with the HR
at a total cholesterol level of >230 mg/dL, the HR (95%
CI) for kidney cancer was increased to 1.99 (1.23-3.20),
2.73 (1.65-4.52),2.19 (1.32-3.62), and 2.20 (1.38-3.50) (p
for trend < 0.001) and the HR (95% CI) for bladder cancer
was increased to 1.60 (1.08-2.39), 1.47 (1.01-2.14), 1.43
(0.99-2.08), and 1.62 (1.11-2.36) (p for trend <0.05) at a
total cholesterol level of 210-229 mg/dL, 190-209 mg/dL,
170-189 mg/dL, and < 170 mg/dL, respectively (Fig. 1).

This study demonstrated that a high cholesterol level
(=230 mg/dL) may be a protective factor against kidney
and bladder cancer among Korean men. We did not analyze
data of women due to the small number of urologic cancer
in women. The statistical power was too weak to perform the
analysis. Our findings are consistent with the results of a pre-
vious study showing that the long-term use of statins could
increase the risk of cancers of the urinary tract, especially
bladder cancer [4]. In addition, a recent study reported that
low serum cholesterol could be a risk factor for renal cell
cancer [5]. Our results suggest that low serum cholesterol
may be a risk factor for kidney and bladder cancer.
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2Adjusted for age
bAdjusted for age, smoking, alcohol consumption, exercise, body mass index, and fasting glucose.

2. de Martino M, Leitner CV, Seemann C (2015) Preoperative serum
cholesterol is an independent prognostic factor for patients with
renal cell carcinoma (RCC). BJU Int 115(3):397-404

. X . . . Leel, LeeJS, Park SH (2017) Cohort profile: the National Health
Funding This research was supported by the Basic Science Research Insurance Service-National Sample Cohort (NHIS-NSC), South
Program through the National Research Foundation of Korea (NRF Korea. IntJ Epidemiol 46(2):e15
No.: 2017030666) funded by the Ministry of Education, Science, and 4. Friedman GD, Flick ED, Udaltsova N (2008) Screening statins for
Technology. possible carcinogenic risk: up to 9 years of follow-up of 361,859

recipients. Pharmacoepidemiol Drug Saf 17(1):27-36

Compliance with ethical standards 5. Payton S (2014) Kidney cancer: diabetes and low serum choles-
terol are risk factors for RCC. Nat Rev Urol 11(8):422

Conflict of interest The authors have declared no conflicts of interest. . ) . .
Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. Ohno Y, Nakashima J, Nakagami Y (2014) Clinical implications
of preoperative serum total cholesterol in patients with clear cell
renal cell carcinoma. Urology 83(1):154-158

@ Springer



	Low serum cholesterol as a risk factor for kidney and bladder cancer among Korean men: using a national cohort sample
	References




