
Urol. Res. 9, i-3 (1981) Uralngical Research 
© Springer-Verlag 1981 

ORIGINALS 

Is Urinary Cholesterol Determination a Possible Screening Test 
for Urological Carcinomas? 

D. J/ingst 1, R. Tauber 2, M. Osterholzer I and H.J. Karl 1 

1DeDartment of Medicine II, 2Department of Urology, Klinikurn Gro~hadern, University of Munich, 
Munich, Federal Republic of Germany 

Accepted: August 30, 1980 

Summary. It has been suggested that the deter- 
mination of urinary cholesterol may be of pos- 
sible value in the diagnosis of urogenital car- 
cinomas, especially of the prostate, kidney and 
bladder, but it has not proven whether this meth- 
od could be used as a screening test in large 
numbers of patients. 430 males and 545 females 
over 50 years old were selected for the study. 
Total urinary cholesterol values exceeding the 
upper 3 SD limit of 5. l mg/24 h (regarded as 
positive results) were present in 13 males (3%) 
and 9 females (1.6%). Besides benign diseases 
of the kidney and the urogenital tract, 2 car- 
cinomas of the bladder and i carcinoma of the 
kidney were detected in the male group with 
elevated urinary cholesterol excretion. In view 
of the expensive methodology and most important- 
ly because of the low prevalence of urological 
carcinomas in unselected populations this method 
cannot be recommended as a primary screening 
test. This does not exclude the possibility that 
urinary total cholesterol determinations could be 
successfully applied in preselected populations 
with an increased prevalence of urological car- 
cinomas. 
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[NT RODUCTION 

It has been suggested that the determination of 
urinary cholesterol may be of possible value in 
the diagnosis of urogenital carcinomas, especial- 
ly of the prostate, kidney and bladder (1-14), 
Even for early clinical stages of these diseases 
(TINOM0 - T2NOM0) the diagnostic sensitivity 
of urinary total cholesterol was considerable 

(6, ii, 12, 13). In these studies positive values 
of 52% for prostatic carcinoma, 56% for renal 
carcinoma and 64% for carcinoma of the bladder 
were reported. In advanced clinical stages of 
these cancers a further increment of the diagnos- 
tic sensitivity of the urinary cholesterol method 
was observed based on the upper 2 SD limit of 
3.0 mg/24 h as the cut-off point. 

Diagnostic specificity of urinary cholesterol 
determinations for these malignancies is reduced 
by the fact that elevated values have been ob- 
served in diseases of the kidney and in urinary tract 
obstruction, especially patients with prostatic 
adenoma and residual urine (II, 12, 13). 

However, even in view of these findings, it 
seemed to be necessary to investigate whether 
urinary cholesterol determination could be used 
as a primary screening test for these carcinomas 
in large numbers of patients. 

MATE RIALS AND METHODS 

In a period of 3 years we investigated 430 male 
and 545 female patients (age range male 50 - 83 
years, median 62.2; age range female 50 - 84 
years, median 59.8). 

They were admitted to the department of 
medicine because of various internal diseases. 

The 975 patients consisted of 215 with endo- 
crine and metabolic disorders, 254 with cardio- 
vascular, 312 with gastrointestinal, I08 with 
respiratory and 86 with haemopoetic disorders. 
On the date of the urine analysis there was no 
evidence of neoplasias or disease of the kidney 
or urinary tract based on the case history, 
physical examination and laboratory findings. 
Further specific investigations were done in pa- 
tients with elevated urinary cholesterol values, 
including second rectal examination, urography, 
cystoscopy and renal ultrasonography in most 
cases. 
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Table 1 

Diseases Males Females 

Carcinoma of the kidney 1 
Carcinoma of the bladder 2 - 
Carcinoma of the prostate - - 
Adenoma of the kidney 1 1 

Adenoma of the prostate 2 - 
II-III 

Renal cyst 1 1 
Urolithiasis 1 1 
Other diseases of the kidney 1 3 
Unexplained 5 3 

Total urinary cholesterol was analyzed in 
2 ml aliquots of 24 h urines with a gas-liquid 
chromatographic assay using 4-androstendione 
as internal standard and peak-height ratio tech- 
nique for quantitation. This method has been 

described in detail previously (ii). 
The upper 3 SI) value of 5. 1 rag/24 h of total 

urinary cholesterol was used as the upper limit 
of the normal range to avoid a high rate of posi- 
tive test results. When this value is adopted the 
specificity of the method should be about 99%, 
a level which is absolutely necessary in screening 
studies in view of the low prevalence of urological 
cancers. Diagnostic sensitivity decreases little 
using this cut-off point in comparison to the com- 
mon upper 2 SD value of 3.0 rag/24 h total urinary 
cholesterol. A correlation between diagnostic 
sensitivity and diagnostic specificity for urinary 
total cholesterol and prostatic, bladder and renal 

cancers in TINOM0 - T2NOM0 stages is illus- 
trated in Fig. 1. 

Total urinary cholesterol values exceeding 
5.1 rag/24 hwere found in 13 male (3.0%) and 
9 female (1.6%) patients. In the male group 2 
carcinomas of the bladder (TINOM0 and T2NOM0) 
and I carcinoma of the kidney (T2NOM0) were 
defected after further investigations, as well as 
benign diseases of the kidney and the urogenital 
tract (Table I). No urological malignancies were 
diagnosed in female patients with urinary choles- 
terol hyperexcretion (Table I). 

DISCUSSION 

Hyperexcretion of urinary cholesterol in asso- 
ciation with urological malignancies has been 
observed in several studies (i-14) and was sug- 
gested to be of possible value in the diagnosis 
of these diseases (I, 2, 3, 4, 5, 6, i0, ii, 12). 

In this study positive test results have been ob- 
tained in 13 out of 430 male patients and in 9 out 
of 545 female patients. After further investiga- 
tions 2 carcinomas of the bladder and 1 carcino- 
ma of the kidney were diagnosed in the male 
group while in female patients no malignancies 
could be detected. In most cases other non- 
malignant diseases of the kidney or the urologi- 
cal tract seemed to be responsible for the mea- 
sured increments of urinary cholesterol. 8 pa- 
tients with unexplained urinary cholesterol hy- 
perexcretiondeserve follow-up studies, since 
the presence of occult carcinomas could not be 
excluded with absolute certainty. 

In the population investigated the predictive 
value of a positive urinary cholesterol test result 
and the presence of urological neoplasms was 
0.23 in the male and 0.0 in the female group. 

The high predictive value in the male group 
was obviously due to patient selection since com- 
parable results could not be expected in testing 
unselected populations, as in cancer screening 
projects. The predictive value of 0.0 in the 
female patients was most probably caused by the 
low prevalence of urological neoplasms in fe- 
males. 

Discussing the clinical value of the urinary 
cholesterol method as a primary screening test 
for urological carcinomas one has to regard the 
expensive methodology, including the use of 24 h 
urine collections and most importantly the low 
prevalence (male 1:500 - i:i000; female 1:2000 - 
1:2500) of these diseases in unselected popula- 
tions. 

Even using a possible colorimetric determina- 
tion of urinary cholesterol after extraction with 
organic solvents and the use of morning urine 
samples, this method cannot be recommended as 
a primary screening test for urological carcino- 
mas. 



This does not necessarily exclude the pos- 
sibility that the urinary cholesterol method could 
be successfully applied in preselected popula- 
tions with an increased prevalence of urological 
carcinomas which have been revealed in cancer 
screening programs by a positive test for Jmicro- 
scopic haematuria. However, it has to be pointed 
out that the presence of occult blood in the urine 
does not lead to a significant increase in urinary 
cholesterol excretion, which could be found only 
in patients with macroscopic haematuria. 
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