A Rapid, Automated Method for the Detection,
Gram Classification, Quantification and Identification
of Commonly Isolated Pathogens in Urine Specimens.
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Methods

The majority of specimens received in the diagnostic microbiology
laboratory for culture are urines. The etiology of urinary tract
infections is primarily bacterial and antimicrobial therapy is
recommended to eliminate the infections. In addition, a
significant number of patients with infections are bacteriuric,
but asymptomatic. Therefore large numbers of urine specimens
are sent to diagnostic microbiology laboratories both for the
diagnosis of symptomatic patients and for screening asymptomatic
patients with an increased risk for urinary tract infection and
possible serious sequelae.

Colony Counts
Seeded Samples: Pooled, filtered urine was inoculated with a
known organism at various colony count levels. At each expected
colony count there were three (3) levels of dilutions and each
dilution was plated five (5) times at 103CFU/ml and 108CFU/ml, and
three (3) times at levels of 104CFU/ml through 107CFU/ml. The results
of one set of diluted samples that fell between 25 and 250
colonies were used to determine the exact concentration of the
organism in the sample.

Classically urine specimens are processed by the semiquantitative
method. Although this method provides for the detection of as
few as 1000 CFU/ml using a 10 µl inoculum, preliminary results
are unavailable until the next day because of the need for
overnight incubation. During the last several years many rapid
urine screens have been described. These rapid screens include
a variety of methodologies and the detection times range from
one min to 13 h. Positive specimens require further identification
which increases the time from as few as 4h to 24h
The purpose of a rapid screen has been to provide results in a
timely manner that allows for prompt patient care and to
eliminate the need to culture negative specimens. Although
rapid screens purported to have advantages for both the patient
and the laboratory, they have not been widely used. Some of
the perceived problems include the requirement for growth
prior to detection, the inability to eliminate a majority of negative
specimens because of the high false-positive rates, unreliable
instrumentation, high cost per test, and the inability to detect
low level bacteriuria. Until now, no rapid method has been able
to detect, quantify and identify urinary pathogens.
The purpose of this investigation was to evaluate a fully
automated, rapid, diagnostic system with unique technology
and novel design for its ability to detect, quantify and identify
bacterial pathogens and yeast commonly found in urinary tract
infections. The POCARED Rapid Diagnostic System results were
analyzed for urinary pathogens at various colony count levels
and compared with the gold standard semiquantitative plate
culture reference method.

Patient Samples including voided and catheterized specimens:
Day 1: 100 µl were inoculated onto a sheep blood agar plate
and a MacConkey agar plate.
Day 2: Pure cultures were further tested to determine the exact
count. Three (3) diluted sets were performed to determine the
exact colony count. The results of the set that fell between 25
and 250 colonies were used to calculate the exact colony count.
Identification
Isolates were identified according to the laboratory’s standard
operating procedures. These included spot tests for indole and
oxidase. Organisms were further identified by Sensititre ARIS
2X (TREK Diagnostic Systems).
POCARD Rapid Diagnostic System
A 2.5 ml sample was placed into a tube and introduced into the
Sample Preparation Unit. Following the sample processing, the
sample was then transferred into the Optical Analyzer Unit.
A unique fluorescent scan generated the results of the colony
count, Gram classification and organism identification using
preset algorithms. In this evaluation results were available within
30 min.
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Table 1
Sample Distribution

Revised Abstract
A study was performed to determine the ability of an investigational, rapid, optical analysis system to detect,
classify, quantify and identify urinary pathogens. POCARED Rapid Diagnostic System (RDS, POCARED Diagnostics
LTD.) is an automated system that employs advanced fluorescence, optical data analysis and artificial intelligence
methods to analyze multi-dimensional optical characteristics of clinical specimens and identify pathogenic
organisms. It captures the emitted light from the interaction between photons and molecules to detect the
pathogens’ unique optical properties and subsequently an algorithm determines the results. The purpose
was to evaluate POCARED’s RDS ability to detect, classify, quantify, and identify Escherichia coli (Ec), Klebsiella
pneumoniae (Kp), Enterobacter cloacae (Eb), Proteus mirabilis (Pm), Pseudomonas aeruginosa (Pa), Staphylococcus
saprophyticus (Ss), Enterococcus faecalis (Ef) and Candida albicans (Ca) when compared with the standard
plate culture and organism identification methods. Colony counts were compared at concentration levels of
103 to >105 CFU/ml. There were 1099 samples tested; 899 seeded, pooled urine samples (SPU) and 200 patient
specimens (PS). Overall, the standard plate culture method yielded 992 isolates, of which 899 were from SPU
and 93 from PS. The isolates included 220 Ec, 135 Kp, 132 Eb, 81 Pm, 110 Pa, 109 Ss, 112 Ef and 93 Ca. Of
these, POCARED’s RDS correctly quantified 97.3% (965) at ranges from 103 to >105 CFU/ml and classified 95%
(938) as gram-positive, gram-negative or yeast. The specificities for the quantification and Gram classification
were 98.6% and 98%, respectively. Overall POCARED’s RDS correctly identified 95% (938) of isolates. These
included 96% (211) Ec, 96% (130) Kp, 92% (121) Eb, 93% (75) Pm, 94% (103) Pa, 100% (109) Ss, 93% (104)
Ef and 91% (85) Ca. The specificities for Ec, Kp, Eb Pm, Pa, Ss, Ef and Ca were 84%, 83%, 85%, 96%, 91%,
100%, 98% and 90%, respectively. In summary, POCARED’s RDS is fully automated and has the advantage of
being the only system that can detect, classify, quantify and identify urinary pathogens within one hour
without incubation or organism isolation. In addition there is no need for media, reagents or stains.
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Organism

Pooled, seeded samples

Results
A total of 1099 samples were tested. Of these, 899 were pooled, filtered
Patient samples

151
135
132
81
110
95
109
93

Escherichia coli
Klebsiella pneumoniae
Enterobacter cloacae
Proteus mirabilis
Pseudomnas aeruginosa
Enterococcus faecalis
Staphylococcus saprophyticus
Candida albicans

69
0
0
0
0
17
0
0

urine samples that were inoculated with known organisms. Of the 200
patient specimens, 93 had one probable pathogen. Overall there were
992 samples with one probable pathogen confirmed by the reference
method. Of these, 678 were gram-negative and 221 were gram-positive.
POCARED correctly identified 96% (651) as gram-negative and 91% (201)
as gram-positive.

The distribution of organisms is shown in Table 1. The sensitivities of all
eight organisms included in this evaluation were >90% and the specificities
were >80% (Table 2). Escherichia coli, Klebsiella pneumoniae and
Staphylococcus saprophyticus had sensitivities of >95%.

Table 2
Statistical Analysis of Organism Identification
by the POCARED System

Colony counts were detected at levels of 103, 104, 105 and >105. The
sensitivities and specificities at >103 were 99.7% and 90.9%, respectively
and 99.3% and 99.8%, respectively, at >105. The distribution of samples
at various colony counts is shown in Table 3.

Organism

No.

Sensitivity Specificity Negative Predictive
(%)
(%)
Value (%)

Escherichia coli

220

96

84

99

Klebsiella pneumoniae

135

96

83

99

Enterobacter cloacae

132

92

85

94

Proteus mirabilis

81

93

96

99

Pseudomnas aeruginosa

110

94

91

99

Enterococcus faecalis

112

93

98

99

Staphylococcus saprophyticus

109

100

100

99

Candida albicans

93

91

90

99

Figure 1 – Quantification performance
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Conclusions

80%

Initial evaluation confirms the POCARED System is a rapid, diagnostic system that detects, classifies, quantifies and
identifies in a single process common urinary pathogens, including bacteria and yeast, with an overall 97% agreement.

70%

Table 3
Statistical Analysis of Organism Quantification
by the POCARED System

No. of isolates

The POCARED System is fully automated, self-contained, requires no reagents, minimal technical time and results
are available within 30 min for 1 sample and in the final system up to 2 h for a batch of 50 samples.

60%

103 CFU/ml

104 CFU/ml

105 CFU/ml

>105 CFU/ml

21

158

242

571

Sensitivity (%)

99.7

99.4

99.3

99.3

Specificity (%)

90.9

92.5

97.4

99.8

Positive Predictive Value (%)

99.9

99.2

99.4

99.8

Negative Predictive Value (%)

76.9

94.5

96.8

99.1

50%

The POCARED System is an accurate, reliable urine identification system with a sensitivity of >90% for both Gram
classification and species identification of all eight organism tested and with a sensitivity of >99% for colony counts
at a level of >103 CFU/ml

40%
30%

Interpretation is based on a quantitative measurement by rapid optical analysis using fluorescence; therefore growth
is not required for Gram classification, quantification or identification.

20%
10%
0%

The modular configuration and small-size footprint allows it to be easily incorporated into any laboratory setting.
103

104

105

>105

CFU/ml

NPV

PPV
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Future plans include the study of additional organism types as well as many more patient specimens at clinical
diagnostic sites.

