
GNR Traffic light PNA FISH, S. aureus/CNS PNA FISH and 

E. faecalis/OE PNA FISH are compatible with detection and identification 

of bacteria in urine specimens. The method can be completed in 1.5 

hours and is therefore capable of providing results in a time frame needed 

for guiding empirical antimicrobial therapy. Rapid identification of UTI-

causing bacteria enables physicians to use more targeted therapy, which 

is particularly important in complex clinical cases to avoid treatment 

failures as well as to prevent development of antibiotic resistance.

Table 2:  Performance of PNA FISH Clinical Urine Samples

Figure 2:  PNA FISH on Spiked Urine Samples
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Background: Urinary tract infections (UTIs) are a major clinical problem, 

especially among adult women. The empirical choice of an effective treatment is 

becoming more difficult as urinary pathogens are increasingly resistant to 

commonly used antibiotics. With conventional methods, approximately 24 h 

incubation is required to obtain accurate colony count, and additional 12-24 h is 

needed for organism identification and susceptibility analysis. We evaluated the 

use of PNA FISH® for detection and identification of microorganisms in urine, to 

provide the results in the same day. 

Methods: Clinical and spiked urine specimens were cytocentrifuged on 

microscopic slides; heat fixed and analyzed by S. aureus/CNS PNA FISH, E. 

faecalis/OE PNA FISH and GNR Traffic Light™ PNA FISH (AdvanDx, Woburn MA) 

according to manufacturer’s instructions. Results were compared to routine 

identification methods. 

Results: E. coli, K. pneumoniae and P. aeruginosa were identified with 100% 

sensitivity (27 of 27); E. faecalis and E. faecium were identified with 100% 

sensitivity (27 of 27); S. epidermidis was identified with 100% sensitivity (26 of 26) 

and S. aureus was identified with 96 % sensitivity (25 of 26) in urine spiked 

samples.  E. coli was identified with 100 % sensitivity (6 of 6); K. pneumoniae was 

identified with 100% sensitivity (2 of 2); E. faecalis and CNS were identified with 

100% sensitivity (1 of 1) in clinical urine samples. The presence of other UTI 

causative bacteria P. mirabilis or alpha-hemolytic Streptococci in urine spiked or 

clinical urine samples did not interfere with PNA FISH identifications. 

Conclusions: S. aureus/CNS PNA FISH, E. faecalis/OE PNA FISH and GNR 

Traffic Light PNA FISH are compatible with detection and identification of bacteria 

in urine specimens

Figure 1: PNA FISH Procedure for Urine Samples

Figure 3:  PNA FISH on Clinical Urine Samples

presence of other UTI causative bacteria P. mirabilis or alpha-hemolytic 

Streptococci in urine spiked, or clinical urine samples did not interfere 

with PNA FISH identifications. Samples containing ≥100,000 bacterial 

CFUs/mL provided adequate number of cells available for detection. 

Summary of results are provided in Tables 1 and 2. The

Table 1: Performance of PNA FISH on Spiked Urine Samples

Identification of a causative organism in UTIs is most useful in complex 

clinical cases such as: 1) Relapse differentiation; 2) Indication of 

unsuccessful antibiotic treatment or 3) Detection of re-infection with a 

different organism (in recurrent infections). Conventional, agar plate-

based, identification methods are time consuming and labor-intensive. 

However, complex clinical cases and perhaps even ordinary testing would 

require rapid organism identifications to avoid treatment  failures and 

development of resistance to antibiotics. 

To address the problems, we tried to apply rapid PNA FISH® method, 

which was previously used for successful detection and identification of 

microorganisms in clinical specimens (1,2) for testing urine samples.
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Expert. Rev. Mol. Diagn. 3:649-655.

C-1088 Direct Detection and Identification of Bacteria in Urine Using PNA FISH
Jan Trnovsky1,  Lisa L. Klimas1, DeAnna Fuller2, Henrik Stender1

1Advandx, Inc., Woburn MA, 2Indiana University School of Medicine, Indianapolis, IN.ASM 2010

San Diego, CA

Hybridize for  30 min. 

at 55°C

Add drop of Mounting

Medium and a 

coverslip

Examine resultsIncubate In Wash 

Solution for 30 min. 

at 55°C

Add drop of fixation 

solution

Heat fix for 20 min. 

at 55°C

Cytocentrifuge 0.2 mL 

of urine onto glass 

slide

Add drop of PNA

probe and a coverslip

E. coli (green), K. pneumoniae

(yellow) and P. aeruginosa (red)

identified with GNR Traffic Light 

PNA FISH

S. aureus (green) and S. epidermidis

(red) identified with S. aureus/CNS 

PNA FISH

E. faecalis (green) and E. faecium

(red) identified with E. faecalis/OE 

PNA FISH

Organism Identified in Sensitivity (%)

E. coli 27 of 27 samples 100%

K pneumoniae 27 of 27 samples 100%

P. aeruginosa 27 of 27 samples 100%

S. aureus 25 of 26 samples 96%

S. epidermidis 26 of 26 samples 100%

E. faecalis 27 of 27 samples 100%

E. faecium 27 of 27 samples 100%

Results

K. pneumoniae identified 

with GNR Traffic Light™

E. coli identified with

GNR Traffic Light™

E. faecalis identified with 

E. faecalis/OE PNA FISH

CNS identified with

S. aureus/CNS PNA FISH

Organism Identified in Sensitivity (%)

E. coli 6 of 6 samples 100%

K pneumoniae 2 of 2 samples 100%

CNS 1 of 1 sample 100%

E. faecalis 1 of 1 sample 100%


