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Abstract Title Differentiating Methicillin-Resistant and Susceptible Staphylococcus aureus by Flow 
Cytometry Using A Peptide Nucleic Acid Probe 

Authors N. M. Scalera1, D. A. Wilson1, G. W. Procop1, B. F. Brehm-Stecher2, N. K. Shrestha1;  
1Cleveland Clinic Fndn., Cleveland, OH, 2Iowa State Univ., Ames, IA. 

Presentation # C-119 

Poster Board # 222 

Abstract Background: In earlier work, we found that MRSA and MSSA isolates yield consistent 
differences in side scatter (SSC) and fluorescence intensity (FI) patterns via flow 
cytometry (FCM) after incubation in oxacillin (OXA)-containing broth for 2 h and 
staining with a non-specific nucleic acid dye. The purpose of this study was to 
determine if MRSA and MSSA isolates could also be reliably differentiated by FCM 
with a Staphylococcus aureus-specific PNA probe after incubation in OXA-containing 
broth. Methods: Twenty-four isolates, 13 MRSA and 11 MSSA, were obtained from 
the Cleveland Clinic clinical microbiology laboratory. These were incubated at 37 °C in 
pairs in cation-adjusted Mueller Hinton broth supplemented with 2% NaCl, with and 
without 4 μg/mL OXA. After 2 h, aliquots were stained with a Cy5-labeled S. aureus-
specific PNA probe (AdvanDx, Woburn, MA) and analyzed by FCM using the Micro 
PRO™ instrument (Advanced Analytical Technologies Inc., Ames, IA). Dot plots (SSC vs. 
FI) of isolates in OXA-containing broth were examined. Two gates were defined as 
follows: gate 1, FI 2-8, SSC 5-50; gate 2, FI 5-50, SSC 50-200. A gate signal count ratio 
(GSCR) was defined as the ratio of signal event counts in gate 2 to those in gate 1. 
Signal events in the presence and absence of OXA were also compared. A paired 
signal count ratio (PSCR) was defined as the ratio of signal event counts in OXA-
containing to those in OXA-deficient broth. Receiver-operator characteristic (ROC) 
curves were plotted to determine the best cutoff values. Results:MRSA and MSSA 
could be differentiated by dot plot patterns or by comparing signal event counts in 
paired OXA-containing and OXA-deficient broths. The areas under the ROC curves 
were 1.000 (1.000 - 1.000) for both GSCR and PSCR, with cutoffs of 0.8834 and 0.4854, 
respectively, each providing 100% sensitivity and 100% specificity for differentiating 
MRSA from MSSA. Conclusion: MRSA and MSSA can be accurately differentiated by 
FCM after 2 h of incubation in an OXA-containing liquid culture medium using a S. 
aureus-specific PNA probe. Our results suggest the utility of this PNA-based approach 
in detecting MRSA in complex clinical samples. 

 

  



 

Abstract Title Direct Detection and Identification of Bacteria in Urine using PNA FISH 

Authors J. Trnovsky1, L. L. Klimas1, D. Fuller2, H. Stender1;  
1Advandx, Inc., Woburn, MA, 2Indiana Univ. Sch. of Med., Indianapolis, IN. 

Presentation # C-1088 

Poster Board # 200 

Abstract 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 FISHTM 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. 
coliwas identified with 100 % sensitivity (6 of 6); K. pneumoniae was identified with 
100% sensitivity (2 of 2); E. faecalisand 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. 

 

  



 

Abstract Title Comparison of LIM Broth with PNA FISH to Carrot Broth with PNA FISH for 
Identification of Group B Streptococcus in Prenatal Vaginal/Rectal Specimens 

Authors D. J. Czerepuszko, M. J. Lewis;  
The Hosp. of Central Connecticut, New Britain, CT. 

Presentation # C-1089 

Poster Board # 201 

Abstract Background: Screening of pregnant women for Group B Streptococcus (GBS) 
colonization has reduced the incidence of neonatal sepsis. The usual method for 
identification of colonized women is culture in LIM broth. Another option is Carrot 
Broth. This broth requires subculture of negative samples for the possibility of non-
hemolytic strains of GBS. GBS PNA FISH has been FDA cleared for use with LIM broth. 
This protocol requires that PNA FISH be performed on all samples. The purpose of this 
study was to validate the use of GBS PNA FISH with Carrot broth. Method: 99 random 
prenatal vaginal/rectal samples received in The Hospital of Central Connecticut 
Laboratory on dual swab collection containers were selected for inclusion in this 
study. One swab from each collection was inoculated into LIM broth and the other 
into Carrot broth. All samples were both sub-cultured to blood agar and tested for 
GBS using PNA FISH. All GBS culture positive plates had the GBS identified using BBL 
Streptocard. Results: Of the 99 samples tested, 18 were found to be positive by either 
LIM or Carrot broth methods. 2 of the positives were only identified by Carrot broth. 
One sample was a non-hemolytic GBS strain recovered by PNA FISH and subculture 
from both broth methods. 18/18 culture positive samples were PNA FISH positive 
from both LIM and Carrot broth. 1 was positive by Carrot/PNA FISH and negative with 
both LIM subculture and PNA FISH. 1 sample was positive with Carrot/PNA FISH and 
LIM/PNA FISH. 15/18 of the samples were positive by both the LIM/PNA FISH and 
Carrot/PNA FISH methods. Conclusions: Carrot broth compares favorably with LIM 
broth for isolation of Group B Streptococcus in conjunction with PNA FISH. PNA FISH 
in conjunction with either LIM or Carrot broth identified more Group B Streptococci 
than broth culture alone. Discussion: In this study, all samples that were subculture 
positive were GBS PNA FISH positive indicating that PNA FISH can be successfully 
performed from Carrot broth cultures. One GBS was only recovered from Carrot 
broth, indicating that this broth may be a better medium for GBS recovery than LIM 
broth. The combination of Carrot broth and PNA FISH minimizes labor and maximizes 
recovery. 

 

  



 

Abstract Title Evaluation of the Rapid Yeast PNA FISH Protocol for Blood Cultures 

Authors D. A. Wilson, D. K. Warner, G. S. Hall, G. W. Procop;  
Cleveland Clinic Fndn., Cleveland, OH. 

Presentation # C-1108 

Poster Board # 220 

Abstract Background: We currently use the S. aureus and Candida albicans/Candida 
glabrata PNA FISH™ assays for positive blood cultures. Recently, the S. aureus PNA 
FISH and Enterococci PNA FISH have been modified to a shorter hybridization time. 
We evaluated the Candida albicans and Yeast Traffic Light PNA FISH assays using the 
modified protocol. Methods: Blood cultures positive for yeast were tested with two 
AdvanDx PNA FISH™ assays,Candida albicans PNA FISH (CAFISH) and Yeast Traffic 
Light (YTL) PNA FISH. Both assays were tested using the standard PNA method (slide 
fixation, 5-10 minute alcohol fixation, 90 minute hybridization) and rapid PNA method 
(slide fixation, no alcohol fixation, 30 minute hybridization).All tests were read using a 
TexasRed/FITC filter on fluorescent microscope at 600X oil. With CAFISH, Candida 
albicans fluoresces green; all other yeasts would exhibit no fluorescence. YTL gives 
three different fluorescent signals: C. krusei and C. glabrata [CK/CG (red)], C. 
tropicalis[CT (yellow)], and C. albicans and C. parapsilosis [CA/CP (green)]. Thirty (35) 
Blood culture bottles (BLCUL) positive for yeast and 25 seeded samples were tested 
by these four PNA FISH methods. Results from Blood Cultures were compared to 
identification by conventional methods; signal intensity was subjectively judged. Test 
operator for PNA FISH was blinded. Results: All 35 BLCUL samples and 25 seeded 
samples were correctly identified. The clinical isolates included pure cultures of 3 CA, 
17 CG, 7 CP, 4 CT, 2 Fusarium sp; mixed cultures of (1) CA/CP, (1) CT/E. cloacae. The 
25 seeded samples included 5 separate inoculums of ATCC strains of CA, CP, CT, CG, 
and CK. There was no difference in signal intensity between the standard and rapid 
methods. Conclusion:The C. albicans PNA FISH and Yeast Traffic Light PNA FISH™ 
performed accurately as compared to conventional methods. For both assays, the 
rapid test method, which eliminated the alcohol fixation and decreased the 
hybridization time, gave the same quality results as the standard test. 

 

  



 

Abstract Title Thirteen Months' Experience with the Rapid PNA FISH® Protocol for Identification 
of Staphylococcus aureus from Positive Blood Culture Bottles 

Authors T. M. Painter1, P. R. Lephart1, R. Mitchell1, M. R. Fairfax1,2, H. Salimnia1,2;  
1DMC Univ. Labs, Detroit, MI, 2Wayne St. Univ. Sch. of Med., Detroit, MI. 

Presentation # C-1113 

Poster Board # 225 

Abstract Background: S. aureus is now the most common pathogen causing bacteremia in 
hospitalized patients. Rapid identification of S. aureus in blood cultures facilitates 
early initiation of appropriate antibiotic therapy, improving patient outcome. Detroit 
Medical Center University Laboratories serves 8 hospitals (2000 beds) in Detroit MI. 
The core microbiology laboratory used the standard S. aureus PNA FISH (AdvanDx, 
Woburn, MA) probe assay for 1.5 years prior to adopting the rapid 
protocol. Methods: We tested the rapid PNA FISH probe assay for S. aureus,which has 
recently been FDA approved, in parallel with the standard assay. For the rapid assay, 
the hybridization time was reduced from 90 to 30 minutes and the sterilization step 
was eliminated. We then compared the results of the rapid PNA FISH assay with those 
of our routine, automated identification and susceptibility testing system: Microscan 
Walk-Away® (Siemens, W. Sacremento CA). 16S rDNA sequencing was used to resolve 
discrepancies.Results: Our validation study of 100 blood culture samples with Gram-
positive cocci in clusters showed 100% agreement between the rapid and standard 
assays. In 13 months, we performed rapid S. aureus PNA FISH testing on 5522 clinical 
blood culture samples: 1056 were positive and 4026 negative. MicroScan failed to 
confirm the identity of only 4 organisms, all of which were positive by rapid PNA 
FISH.16S rDNA sequencing agreed with PNA FISH results in all 4 cases. Conclusions: In 
our validation the rapid and standard S. aureus PNA FISH assays gave identical results. 
In clinical studies, the rapid S. aureus PNA FISH assay exhibited 99.93% agreement 
with MicroScan, and, when rDNA sequencing resolved the discrepancies, PNA FISH 
was 100% sensitive, specific, and accurate. Reductions in turn around time and 
technologist time were documented. 

 

  



 

Abstract Title Determination of Optimal PNA FISH Testing Times in a Major Medical Center 

Authors F. J. Brewster, K. C. Hazen, S. I. Getchell-White;  
Univ. of Virginia Hlth.System, Charlottesville, VA. 

Presentation # C-1114 

Poster Board # 226 

Abstract Background: The PNA FISH assay (AdvanDx) allows identification of select organisms 
directly from positive blood cultures. Because of the nature of the assay, most 
laboratories will batch positive blood cultures each day for subsequent testing. Here, 
we investigated if it is possible to determine an optimal time(s) to perform the test 
each day and which PNA FISH kits would best meet our needs. Methods: A 
retrospective study of 406 positive blood cultures was used to evaluate our timing. 
Antibacterial and antifungal susceptibility patterns were used to help select the 
appropriate PNA FISH kit. Other factors such as laboratory staffing, clinician rounding 
times and work load were also considered. Results: Blood cultures became positive 
throughout each day and did not follow any specific pattern. Originally only day shift 
staff was trained to perform the assay, so the assay was performed at 8:00 and 14:00 
h. Once evening shift was trained, the test was performed at 8:00 and 20:00 h. This 
switch resulted in increasing the average time from calling of the original gram stain 
to reporting of the PNA FISH results from 6 hours, 51 minutes to 7 hours, 21 minutes. 
However this change increased the number of positive blood cultures tested by PNA 
FISH from 30.0% to 37.2%. Most of the Gram negative organisms identified at UVA are 
resistant to multiple antibacterial agents negating the value of running the gram 
negative kits. 36.4% of yeasts isolated from blood cultures were Candida 
albicans while 33.3 % were Candida glabrata. Thus, the C. albicans/C. glabrata PNA 
FISH kit is more suitable to our hospital than the yeast traffic 
light. Conclusions: Spacing performance of the batched PNA FISH assays to 12 h 
intervals caused more assays to be run, thus allowing definitive identification to be 
available earlier to physicians. The time of positivity for blood cultures suggests that 
no specific 12 h interval is best, thus the testing interval for us was based on staffing 
and workload. In addition, our PNA-FISH test menu consists of kits targeting distinct 
species rather than groups of organisms. This was based on the identification and 
susceptibility patterns of organisms identified at our institution. 

 

  



 

Abstract Title A Prospective Study Comparing the E. faecalis/Other Enterococci (OE) PNA FISH Dual 
Probe to Conventional Identification Methods 

Authors J-A. Miller, T. H. Wakefield, M. R. Gherna, S. Gardner, S. E. Cosgrove, K. C. Carroll;  
Johns Hopkins Hosp., Baltimore, MD. 

Presentation # C-1157 

Poster Board # 269 

Abstract Background: Rapid identification of Enterococcus sp. from positive blood cultures has 
important implications for patient management. E. faecalis/OE PNA FISH (AdvanDX, 
Inc., Woburn MA) is a qualitative 2-color assay to identify E. faecalis and other 
enterococci (OE) directly from positive blood bottles. We prospectively studied the 
impact of the E. faecalis/OE PNA FISH dual probe on time to notification of 
preliminary results over a 12 month period. Methods: Blood cultures growing Gram 
positive cocci in chains drawn from adult inpatients (BacT/ALERT 3D System, 
bioMerieux, Durham, NC) were randomized to be identified by conventional methods 
[preliminary bench tests and the BD-Phoenix automated identification system (BD 
Diagnostics, Sparks, MD)], or conventional methods plus testing with the E. 
faecalis/OE PNA FISH dual probe. The PNA FISH assay was performed once per shift 
using the rapid 30 min staining protocol (total time to results 90 min). Time from 
initial positivity to physician notification of species-level preliminary results was 
calculated. Results: Included in the evaluation were 230 blood cultures growing Gram 
positive cocci in chains recovered from aerobic, anaerobic, aerobic FA, and pediatric 
FA bottle types. For the 114 samples tested with the PNA FISH probe, preliminary 
results were reported electronically and a verbal physician notification was made as 
“Enterococcus faecalis”, “Enterococcus sp, not faecalis” or “negative 
for Enterococcus sp”. The mean time for PNA FISH results was 6 h with an accuracy of 
99.1%. For the 116 samples that were identified by standard methods, the mean time 
to preliminary results of “Enterococcus sp”, beta hemolytic Streptococcus”, S. 
pneumoniae, or Streptococcus sp was 19.2 h. Conclusion: The rapid E. faecalis/OE PNA 
FISH assay reduced the time to preliminary identification from an average of 19.2 h to 
6 h. For E. faecalis, final identification to species level was reduced from 47 h to 6 h. 

 

  



 

Abstract Title A New 1.5 Hour Procedure for PNA FISH for Identification of Enterococcus Species 
from Blood Culture Bottles 

Authors M. A. Morgan1, W. Slaninko1, E. Marlowe2, S. Novak-Weekley2, J. Miller2, T. M. 
Painter3, H. Salimnia3, B. Crystal4;  
1Cedars-Sinai Med. Ctr., Los Angeles, CA, 2Southern California Permanente Med. 
Group, North Hollywood, CA, CA, 3Detroit Med. Ctr. Univ. Lab., Detroit, MI, 4AdvanDx, 
Woburn, MA. 

Presentation # C-1164 

Poster Board # 276 

Abstract Background: Enterococci are a common cause of bacteremia with E. faecalis being the 
predominant species followed by E. faecium. Because resistance to ampicillin and 
vancomycin in E. faecalis is still uncommon compared to resistance in E. faecium, the 
development of rapid tests allowing differentiation between enterococcal species is 
important for appropriate therapy and resistance surveillance. The E. faecalis/OE PNA 
FISH assay (AdvanDx, Woburn, MA) uses species-specific peptide nucleic acid (PNA) 
probes in a fluorescence in situ hybridization format and offers a time to results of 
2.5hr and the potential of providing important information for species specific 
treatment. The ability to provide even faster results with a new modified PNA FISH 
procedure (1.5 hours) may be of even greater utility. Multicenter studies were 
performed to assess the performance of the 1.5 hourE. faecalis/OE PNA FISH 
procedure compared to the original assay procedure. Methods: Three institutions 
were included in the multicenter clinical trial utilizing positive GCP blood cultures 
(BAC TEC (BD) and BacT/ALERT bioMérieux). Samples were leftover, de-identified 
clinical discards. The original PNA FISH procedure and the new rapid procedure was 
performed on all samples. The new method reduces the original 90 minute 
hybridization step to 30 minutes and eliminates a 10 ethanol soak. The operator was 
blinded to the results of routine identifications and the 2 PNA FISH methods were 
read independently. Results: A total of 152 routine Gram positive cocci in pairs and 
chains (GPC) positive blood culture bottles were included in the studies. There 
was100% (152/152) agreement between results of the modified and the original assay 
procedure for E. faecalis/OE PNA FISH: 41/41 E. faecalis; 33/33 
other Enterococcus and 78/78 other GPC. Conclusions: The new Rapid procedure for 
the E. faecalis/OEPNA FISH provides a faster method for identifying Enterococcus from 
positive blood culture bottles than the original procedure without sacrificing the 
sensitivity or specificity of the assay. The reduced time to results could have an impact 
on targeted treatment of blood stream infections. 

 

  



 

Abstract Title Standardized Procedure for Identification of Bacteria and Yeast Directly from Positive 
Blood Culture within 60 Minutes by Peptide Nucleic Acid Fluorescence In- Situ 
Hybridization 

Authors C. Phengvath;  
Hagerstown Med. Lab., Hagerstown, MD. 

Presentation # C-1574 

Poster Board # 283 

Abstract Background: Our laboratory has implemented rapid molecular based Peptide Nucleic 
Acid Fluorescent In-Situ Hybridization testsHybridization tests (PNA FISH, AdvanDx 
Woburn, MA) that provide identification of organisms from positive blood cultures in 
60 minutes. The protocol is designed to achieve the final identification of an organism 
in significantly less time than the standard PNA FISH procedure without comprising 
accuracy. The rapid results allow the laboratory to report critical results to physicians 
and pharmacists enabling timely, optimal therapy, thereby reducing patient length of 
stay and mortality rates. Methods: Three slides were prepared from positive blood 
culture; one gram stain and two PNA/FISH slides (prepared according to the 
manufacture package insert). Based on the gram stain morphologies PNA FISH slides 
were then hybridized with an appropriate probe. One slide was hybridized for 90 
minutes, the second slide was prepared with awith a modified rapid protocol which 
reduced the hybridization step to 30 minutes and reduced stringent wash from 30 
minutes to 15 minutes. For the E. coli/ Ps. aeruginosa Culture Identification Kit, the 
deionized water rinse step was eliminated to standardize all four procedures so that 
all PNA FISH assays can be prepared at the same time regardless of the morphology 
type.Materials and Methods: Positive Blood culture bottle (Bactec BD Sparks, MD) 
•AdvanDx, Inc. PNA FISH (Woburn, MA) 
ωResults: 446 Result of PNA FISH was compared to culture identification 
demonstrated 100% equivalence between 90 minutes protocol. 
Conclusions 
•The rapid protocol decrease the staining time from 90 minutes to 60 minutes does 
not affect the intensity of the fluorescence stain. 
•Rapid appropriate antimicrobial therapy. 
•Reduce patient length of stay and cost saving for the hospital. 
Reference and Acknowledgements 
1.Beyda, N.D., Eiland III, E.H. (2009). Rapid molecular Testing in Bloodstream 
Infections. Improve Patient Outcomes, Reducing Health Care Costs, and Aiding Clinical 
Pharmacists in Decision Making. U.S Pharmacist. 34(9):HS9-HS13. 

 

  



 

Abstract Title Rapid Identification of Microorganisms in Bronchoalveolar Lavage Using PNA FISH 

Authors M. C. Meltzer1, R. J. Buckner2, M. J. Fiandaca1, D. D. Fuller2, E. C. Tuttle3, D. M. Wolk4, 
H. Stender1;  
1AdvanDx, Woburn, MA, 2Wishard Hlth.Services-Indiana Univ. Sch. of Med., 
Indianapolis, IN, 3Univ. Med. Ctr., Tucson, AZ, 4Univ. of Arizona/BIO5 Inst., Tucson, AZ. 

Presentation # C-1585 

Poster Board # 294 

Abstract Background: Gram stain and culture of bronchoalveolar lavage (BAL) are used to 
diagnose infectious pneumonia. BAL is an invasive procedure and is typically reserved 
for cases that are severe or refractory to empiric therapy. Knowing the species 
identification as soon as possible is imperative for effective treatment. If Gram stain 
positive BAL could be probed using PNA FISH, the identification would be available 
during the shift in which the sample was collected rather than waiting 24 to 48 hours 
or longer. Methods: Left-over clinical samples that had been submitted for 
microbiological evaluation were used for this study. The samples were refrigerated 
within a few hours of collection and remained refrigerated prior to evaluation. No 
preservatives or transport media was used. Upon receipt of samples, slides were 
prepared using one drop of sample per slide and heat fixation. A second Gram stain 
was performed. After the Gram stain was evaluated and deemed positive, the 
appropriate PNA FISH kit was chosen and assayed according to a modified protocol. 
Results were compared to in-house and clinical cultures. Results:Fifteen samples were 
evaluated. On culture, 13 were positive for a total of 21 potentially pathogenic 
organisms comprising 11 species; 2 grew normal respiratory flora only or were 
negative. Sixteen of the 21 potential pathogens were detected by Gram stain. 
Fourteen of the 16 pathogens detected by Gram stain were evaluated with specific 
PNA FISH assays, of which 13 were detected and identified. Conclusions: This study 
indicates that PNA FISH can be used in conjunction with positive BAL Gram stains to 
speciate potential pathogens within hours of sample collection. This identification 
could then be used by clinicians to more efficiently and effectively manage patients 
with suspected infectious pneumonia. 

 

  



 

Abstract Title Evaluation of GNR Traffic Light PNA FISH® for the Identification of E. coli, K. 
pneumoniae and P. aeruginosa from Positive Blood Culture Bottles 

Authors A. Mender1, S. A. Stevens1, A. Mortensen1, W. Gillespie2, K. M. Oliveira1, H. Stender1, 
M. J. Fiandaca1;  
1AdvanDx, Inc., Woburn, MA, 2Lahey Clinic, Burlington, MA. 

Presentation # C-1586 

Poster Board # 295 

Abstract Background: Identification of Gram-negative rods from positive blood cultures 
currently requires growth on solid media followed by biochemical analysis requiring 
18 to 36 hours. Identification of the organism allows for initiation of appropriate 
therapy; therefore, the time to identification is critical for implementation of 
appropriate therapy. Three Gram-negative rods commonly found in blood are E. coli, 
K. pneumoniae and P. aeruginosa. Recently, an increase in infections caused by 
multidrug resistant Gram-negative organisms, K. pneumoniae in particular, has been 
reported in major medical centers. This fact highlights the importance of rapid 
identification of these organisms. GNR Traffic Light PNA FISH, a 3-color multiplex 
assay, allows for identification of these 3 organisms within 90 minutes of a positive 
blood culture. Method: 47 blood cultures containing Gram-negative rods were tested. 
Smears of blood cultures were heat fixed onto microscope slides, a drop of GNR 
Traffic Light PNA probe was added to the smear and then hybridized at 55°C for 30 
minutes. The slides were then washed for 30 minutes at 55°C. Next, the slides were 
mounted and visualized with a fluorescence microscope with a FITC/Texas Red filter 
and 60x oil objective. E.coli was identified as green fluorescent cells, K. pneumoniae as 
yellow and P. aeruginosa as red.Results: All E. coli (12/12) produced a green positive 
result, all K. pneumoniae (6/6) produced a yellow positive result and all P. 
aeruginosa (4/4) produced a red positive result. GNR Traffic Light PNA FISH provided 
an accuracy of 100% (47/47) with 47 positive blood cultures as compared to standard 
methods. Conclusion: GNR Traffic Light PNA FISH provides a highly accurate 
identification of 3 major pathogens in under 90 minutes. This assay improves upon 
currently available PNA FISH assays by providing specific identification of K. 
pneumoniae from positive blood culture bottles. 

 

  



 

Abstract Title Evaluation of Acinetobacter PNA FISH® for Identification of Acinetobacter 
species Directly from Positive Blood Culture Bottles 

Authors S. A. Stevens1, A. Mender1, W. Gillespie2, M. Fiandaca1, H. Stender1, K. Oliveira1;  
1AdvanDx, Woburn, MA, 2Lahey Clinic, Burlington, MA. 

Presentation # C-1595 

Poster Board # 304 

Abstract Background: Acinetobacter is a Gram-negative rod most commonly found in soil and 
water. However, this organism can also be found on the skin surface of healthy 
individuals. Although there are many species that can cause human 
disease, Acinetobacter baumannii accounts for 80% of infections reported. Infections 
most commonly occur in healthcare environments and tend to affect seriously ill or 
immunocompromised patients. Acinetobacter PNA FISH® is a rapid fluorescence in situ 
hybridization (FISH) test using fluorescently labeled peptide nucleic acid (PNA) probes 
targeting all Acinetobacter species. This assay generates a green fluorescent signal 
for Acinetobacter as observed through a fluorescence microscope. Method: This study 
included 101 known and 14 unknown samples to determine the performance of the 
assay. The 14 unknown were routine blood cultures initially identified as Gram-
negative rods (GNR) from a clinical microbiology laboratory. The 101 known were 
ATCC/NRRL strains of various organisms grown in blood cultures overnight. The 
known strains included 83 GNRs, 9 GPCs, 6 yeast and 3 GPRs. Smears of blood cultures 
were heat fixed onto microscope slides, a drop ofAcinetobacter PNA probe is added to 
the smear and then hybridized at 55°C for 30 minutes. The slides were then washed 
for 30 minutes at 55°C. Next, the slides were mounted and visualized with a 
fluorescence microscope with a FITC/Texas Red filter and 60x oil objective. Positive 
results were determined by the presence of green fluorescent cells in multiple fields 
while negative results were determined by the absence of green 
fluorescence. Results: Acinetobacter PNA FISH® correctly identified 100% (115/115) of 
the samples as compared to culture. The collective assay sensitivity was 100% (13/13). 
The specificity was 100% (102/102). Conclusion: Acinetobacter PNA FISH® is a rapid 
and accurate method for the identification of Acinetobacter species directly from 
blood cultures containing Gram-negative rods. This assay provides precise 
identification of Acinetobacter from positive blood cultures in less than 90 minutes. 

 

  



 

Abstract Title PNA FISH™ Traffic Light Probes for Identification of Candida Species from Blood 
Cultures 

Authors L. Hall, K. M. LeFebre, S. M. Deml, S. L. Wohlfiel, N. L. Wengenack;  
Mayo Clinic, Rochester, MN. 

Presentation # C-2068 

Poster Board # 247 

Abstract Background: The Yeast Traffic Light PNA FISH™ (AdvanDx, Woburn, MA) has been FDA 
cleared for the rapid identification of C. albicans/C. parapsilosis, C. glabrata/C. krusei 
and C. tropicalis from positive blood cultures. The kit contains fluorescently labeled 
species-specific peptide nucleic acid probes that can provide identification of these 
Candida species within 3 hours. The purpose of this study was to evaluate the 
performance characteristics of the test. Briefly, an aliquot of blood culture broth is 
fixed on a slide, PNA probe hybridized, and excess probe is washed off. Green, red, or 
yellow fluorescence is considered positive for C. albicans/C. parapsilosis, C. 
glabrata/C. krusei and C. tropicalis, respectively. Method: A total of 205 positive or 
spiked blood cultures were tested including C. albicans (n=38), C. glabrata (n=34), C. 
krusei (n=24), C. parapsilosis (n=33) and C. tropicalis (n=33). Specificity studies 
included C. nivariensis, C. bracarensis, C. orthopilosis, and Nakaseomyces delphensis 
which are known to produce false fluorescence in this test and several species of 
Candida that have not been evaluated previously. Other genera tested were 
Clavispora, Cryptococcus, Geotrichum, Histoplasma, Kloeckera, Lodderomyces, Pichia, 
Rhodotorula, Saccharomyces and Trichosporon. Samples were hybridized for 90 
minute (FDA cleared) or a 30 minutes (under review by FDA). Precision was 
established by running the positive control slide 10 times concurrently in the same 
run and daily for 39 days for both hybridization times. Results: Using the 90 minute 
hybridization, PNA FISH probes provided the correct identification for 194/205 
specimens tested (95%). 4/11 discordant results were due to the known cross-
reacting species listed above. We did find additional cross-reactions with C. lambica, 
C. colliculosa and Rhodotorula mucliginosa. Similar results were seen with the 30 
minute hybridization time, suggesting that its use may reduce the turnaround time for 
results. Conclusions: The Yeast Traffic Light PNA FISH probes are rapid and reliable for 
the identification of five Candida species from positive blood cultures. 
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Abstract Candida species are the fourth most common cause of blood stream infections and 
are associated with significant mortality and health care costs. The C. albicans/C. 
glabrata PNA FISH™ assay (AdvanDx, Woburn, MA) offers a 2.5 hr result after a blood 
culture flags positive with the potential of providing important information for species 
specific treatment. Multicenter studies were undertaken with the objective of 
evaluating the sensitivity and specificity of a modified, shortened (1.5 hr) procedure 
for the C. albicans/C. glabrata PNA FISH assay compared to the original (2.5 hr) 
procedure. This multicenter trial utilized positive blood culture bottles (BACTEC, 
Beckton Dickinson and BacT/ALERT, bioMérieux) which were de-identified clinical 
discards. A total of 150 samples (125 clinical and 25 seeded) were tested by the C. 
albicans/C. glabrata PNA FISH assay. There was 100% agreement between the rapid 
and standard PNA FISH methods as well as with routine identificaiton methods. 
Specimens included: 61 C. albicans, 31 C. glabrata (including 1 mixed culture positive 
for C. albicans/C. glabrata) and 59 other yeasts (C. parapsilosis, C. neoformans, C. 
tropicalis and C. guilliermondii). The new rapid procedure for the C. albicans/ C. 
glabrata PNA FISH provides a faster method for identifying yeast from positive blood 
culture bottles than the original procedure without effecting the sensitivity or 
specificity of the assay. The reduced time to results could have an impact on targeted 
treatment of yeast related blood stream infections. 

 


