
A study made possible by the SVF investigation protocols

Bacteriuria and other risk modulating factors for finding
urothelial cancer in patients with macroscopic hematuria



Background:

• Urothelial cancer has a narrow symptom signature. Macroscopic 
haematuria is easy to identify and has a high positive predictive value 
(PPV) for cancer.

• There are few known risk modulating factors (age, smoking, gender)

• The standardized CCP for urothelial cancer was one of the first to be 
introduced.

• There are few studies concerning how bacteriuria effects the PPV for 
cancer in the urinary organs in patients with macroscopic haematuria

(not because of lack of trying, but because of lack of cultures taken)



My study:

• Due to the standardized CCP urine culture was taken in 92% 
(420/459) of patients with macroscopic hematuria on referral.

• In my part of Sweden (Kalmar län) urine culture is obligatory when 
referring a patient with macroscopic hematuria to the urology 
department.

• Dipsticks are not reliable in macroscopic hematuria because the 
instruments detects light-intensity and gives false positives on several 
parameters due to the discoloration of the urine. 

• UTI symptoms are sometimes hard to evaluate



Objectives:

• Study how culture verified bacteriuria affected the PPV for cancer in 
patients with macroscopic haematuria

• See if atypical bacteria (i.e. not E-coli or S-saprophyticus) are
associated with tumors in the bladder.

• Evaluate the value of CT-urografy in patients with haematuria and 
concominent bacteriuria.



Objective #1



Method:

• Retrospective review of the first 459 patients with macroscopic
haematuria investigated according to the CCP



Macroscopic
Haematuria:

459

Parameter: Not pos culture Pos culture

Total: 298 161

Urothelial
cancer

62

52 PPV 17,4% 10 PPV 6,2% (P<0,001)

Age cat:

<50 3 0

50-65 8 1

66-75 19 PPV 13,3% 0 PPV <1% (1/115) P<0,001

>75 22 PPV 30,1% 9 PPV 19,6% P=0.284



Conclusions (objective # 1)

1) The positive predictive (PPV) value was significantly lower (<1%) in patients <75years of
age with bacteriuria on referral, compared to those without (13,3%)(p<0,001). 

2) In patients >75 years of age there was no significant difference in PPV (p=0,284). 



• 8/9 of the patients >75 years old with bacteriuria and cancer had no 
symptoms (other than haematuria)

• ABU is common in the older population and the bacteriuria and the 
haematuria probably had nothing to do with each other in these
cases.



Objective #2: results and conclusions



• There was a significant difference in cancer frequency in patients with
growth of E-coli/S-saprophyticus 2,4% (3/124) compared to those
with growth of other bacteria 19% (7/37) (p<0,001)

• This is most likley because asymptomatic bacteriuria (ABU) is 
commonly caused by these secondary pathogens. 

• There was also a significant difference in median age in patients with
E-coli/S-saprophyticus (60years) compared to those with growth of
other bacteria (77years) (p<0,001)

• Possibly tumerous growth disturbs the antibacterial properties of the 
urinary epithelium which in turn enables colonization of secondary
pathogens? (although relatively unlikely). 



Location (objective #3):



Not pos culture Pos culture

N 54 10

Diagnoses

Renal cancer 2 0

Urothelial upper 3 0

Urothelial bladder (pTa) 22 2

Urothelial bladder (pT1) 15 5

Urothelial bladder (pT2) 8 3

Urothelial bladder (pT3) 2 0

Urothelial bladder (pT4) 1 0

SCC of the bladder 1 0



Conclusions objective #3:

• There were no tumors in the upper urinary tract among the patients 
with bacteriuria. (no signs that bacterial infections in the urinary tract
cause bleeding that uncovers tumors in the upper urinary tract)

• Only 3 of 161 patients had ”non malignant” bleeding sources
diagnosed with CT-urografy that needed surgical intervetion. All these
3 had symptoms of kidney stone.



Summary: 

• The PPV for cancer in the urinary organs in patients <75 years of age 
with haematuria and concomitant bacteriuria was <1%. 

• None of them had cancer of the upper urinary organs 

• The diagnostic value of CT-urografy in these patients is questionable.



Other:

• The inclusion age has since this study was made been raised from 40 
to 50 years of age.

• This excludes a lot of young patients (mostly women) with bacteriuria
and low PPV for cancer. 

• However it also excludes a few young (<50years) smokers, without
any obvious reason for bleeding such as bacteriuria, and high PPV for 
cancer (27,3% (3/11)) 

(It´s a small subgroup but what else could bleed?)



Thank you!!


