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DIASLIDE( C.L.E.D. / MacConkey Agar

Catalog No. DS-101

INTENDED USE

Diaslide( Urine Culture Device (UCD) is a semi-quantitative screening culture device for detecting, enumerating and identifying specific bacteria in urine1. The device is intended for use in physician’s office laboratories (POL) and clinical laboratories as an aid in the diagnosis of urinary tract infection (UTI).

SUMMARY AND EXPLANATION

Diaslide( UCD consists of a transparent, hinged plastic casing containing face-to-face plates of CLED and MacConkey agars with a plastic sampler with two bent tips located between.                                                       CLED agar supports growth of both Gram-positive and Gram-negative bacteria, providing color changes that help in preliminary identification, especially of lactose-fermenting organisms, which change the color of the medium from green to yellow2. The most significant lactose-fermenting bacteria involved in urinary tract infections are Escherichia coli, Klebsiella, Enterobacter and Enterococcus.                                                                                                CLED agar also supports Proteus and Pseudomonas, which do not ferment lactose. However, the low salt concentration of CLED agar inhibits the swarming of Proteus, which would otherwise obscure the observation of colonies.                                                                                           

MacConkey agar is a selective medium that gives excellent differentiation between coliforms and non-lactose fermenters with inhibition of Gram-positive micrococci3. Most urinary tract pathogens grow on it, whereas most contaminants are inhibited.                                                                                                  Current routine methods for bacteriological examination of urine are the classic Petri dish culture method4 and the dipslide technique5. Diaslide( UCD combines the advantages of both techniques, enabling bacterial enumeration and isolation following a simple, user-friendly procedure.

PRINCIPLES OF THE PROCEDURE

The two bent tips of the sampler are dipped into the urine specimen and take up a standard volume of urine. The sampler is then pulled out through the casing, simultaneously inoculating the surfaces of both media with a streaking dilution.  As a consequence, the number of bacteria deposited on the media is in direct proportion to the number of bacteria present in the specimen6. Following incubation, the number of bacterial colonies cultures is compared with the Colony Density Chart to determine the level of bacteria in the urine sample.

KIT CONTENTS

Diaslide( UCD contains CLED and MacConkey agars.

	CLED Medium
	
	MacConkey Agar
	

	Formula per liter
	
	Formula per liter
	

	Lab-Lenco Powder
	3 g
	Peptone
	20 g

	Peptone
	4 g
	Lactose
	10 g

	Tryptone
	4 g
	Bile salts No. 3
	1.5 g

	L-Cystine
	0.128 g
	Sodium Chloride
	5 g

	Lactose
	10 g
	Agar
	15 g

	Agar
	15 g
	Neutral Red
	0.03 g

	BromoThymol Blue
	0.02 g
	Crystal Violet
	0.001 g

	Final pH 7.3 ( 0.2 at 25(C
	
	Final pH 7.2 ( 0.2 at 25(C
	


MATERIAL REQUIRED BUT NOT PROVIDED

Incubator (37 ( 1(C)
Incubation Stand

WARNING AND PRECAUTIONS

1. 
For In-Vitro Diagnostic Use.

2. 
Use aseptic techniques and established laboratory procedures in handling and disposing of infectious material.

STORAGE

1. 
Store Diaslide( UCD at 2-25(C.

2. 
Protect contents from direct light to ensure product stability through the expiration date.

3. 
Upon opening the bag, store unused Diaslide( UCD units by rolling the open end of the bag and sealing it tightly with tape over the entire length of the opening.

EXPIRATION DATE

1. 
The expiration date applies to the product in its intact container when stored as directed.

2. 
Do not use Diaslide( UCD exhibiting any of the following characteristics: discoloration, dehydration, wrinkling or shrinkage of the agar surface, microbial growth prior to inoculation or an atypical cultural response in Quality Control procedures.

SPECIMEN COLLECTION

Cleanse the genital area and collect a midstream urine specimen in a clean container. Inoculate the urine as soon as possible following collection. If storage of the urine specimen is necessary, maintain the specimen at 4(C in a closed sterile container. Storage time should not exceed two hours.

PROCEDURE

1. 
Remove Diaslide( UCD from its packaging, being careful not to touch the sampler tips (Fig. 1).

2.  Dip the sampler tips into the thoroughly mixed urine sample, making sure that both tips are immersed up to the point where they meet (Fig. 2).

3. 
Holding Diaslide( UCD vertically with one hand, use the other hand to draw the sampler up through the casing in a straight manner (Fig. 3). Discard the sampler.

4. 
Write patient ID directly on the Diaslide( casing, or apply an in-house ID label as required.

5. 
Return the Diaslide( casing into its packaging, close firmly and stand upright in the incubation stand (Fig. 4).

6.   Incubate in a vertical position at 37(C for 18-24 hours in the incubation stand.
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	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4


RESULTS

Following incubation, examine Diaslide( UCD for bacterial growth, which may be evidenced by visible colonies on the agar surface.  Since each colony results from growth of a single bacterial cell, and since the sampler takes up a standard volume of urine, the numbers of colonies can indicate the “colony count” of the specimen, the approximate number of bacteria per ml (CFU/ml) of urine.                                                          Culture-negative samples can be observed without opening the Diaslide( casing. If microbial growth is present, open the Diaslide( UCD casing and match the “colony density” on the agar surface with the printed illustration it most closely resembles on the Colony Density Chart (See below).

TABLE 1: The relationship between bacterial concentration (CFU/ml) and the approximate colony count of the Colony Density Chart.

	ORGANISM
	CFU/ml
	CLED Agar
	MacConkey Agar

	Escherichia coli
	103
	5
	4

	
	104
	17
	15

	
	105
	110
	100

	
	106
	-400
	-400


INTERPRETATION OF RESULTS

Bacterial count

As a rule, tests yielding (105 CFU/ml are regarded as positive (significant level of organism), (104 CFU/ml as negative, and between 104 and 105 CFU/ml as borderline, which calls for a repeat assessment7.         Symptomatic patients having colony counts less than 105 CFU/ml require evaluation based on clinical information9, 10.  Many factors, such as use of antimicrobial therapy, time of urine incubation in the bladder (e.g., first voided urine), and proper specimen collection may influence the colony count obtained. In all cases, the physician must be the final judge of the proper interpretation of Diaslide( UCD test results.

COLONY DENSITY CHART[image: image1.png]td.
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Colony Morphology

Presumptive identification is based on typical morphology and colony color, particularly on CLED agar.

TABLE 2. Typical colonial morphology on Diaslide( UCD media.

	ORGANISM
	CLED Agar
	MacConkey Agar

	Escherichia coli
	Yellow, darker center
	Pink-red

	Klebsiella pneumoniae
	Mucous yellow
	Pink-red

	Pseudomonas aeruginosa
	Mat green-blue
	Clear

	Proteus mirabilis
	Translucent, gray-blue
	Translucent

	Proteus Vulgaris
	Clear green-blue
	Clear

	Staphylococcus aureus
	Dark Yellow
	No growth

	Staphylococcus epidermidis
	White or pale yellow
	No growth

	Streptococcus faecalis
	Yellow
	No growth


Since other organisms also grow on these media, full biochemical analysis and antimicrobial susceptibility testing are required for complete identification.

USER QUALITY CONTROL

Quality control tests are performed on each lot of Diaslide( at the time of manufacture. Product users who wish to perform their own quality control may use the following procedure.

1. 
Prepare a suspension (104-105 CFU/ml) of each of the following organisms in culture-negative urine from a healthy individual.  Confirm the exact organism concentration by inoculating 10(l with a calibrated loop on reference plates of CLED and MacConkey agar.

2. 
Test according to the PROCEDURE.

TYPICAL CULTURAL RESPONSE ( after 24 hours at 37(C)

	ORGANISM
	ATCC(
	CLED Agar
	MacConkey Agar

	Escherichia coli
	25922
	Yellow colonies, medium becoming yellow
	Pink colonies

	Staphylococcus aureus
	25923
	Yellow colonies, yellow medium
	Inhibited

	Proteus mirabilis
	12453
	Translucent colonies, medium becoming

blue
	Translucent,

 colorless colonies


3. 
If the device does not support the expected growth of organisms, it has deteriorated and should not be used.

LIMITATIONS OF THE PROCEDURE

1. 
Diaslide( UCD is a presumptive screening test. If the physician concludes that it clinically indicates, full biochemical identification of causative organism(s) and antimicrobial susceptibility testing should be performed.

2. 
Diaslide( UCD is capable of detecting bacteriuria concentrations as low as 1000 CFU/ml of urine. The Colony Density Chart allows the reporting of colony counts to the nearest power of 10. 

When used as directed, an overall correlation of 95% is obtained when Diaslide( UCD colony count results are compared to conventional pour plate methods.

3. 
If bacterial growth is mixed, i.e., made up of different kinds of colonies, repeat the test as this is most likely due to contamination. If the same results are repeated, testing of a second urine sample is recommended.

4. 
Infants and certain patients may have a true infection even if the bacterial count is less than 105 CFU/ml. Final interpretation of such results should be evaluated based on clinical information. Protocols for individual laboratories must be established based on close cooperation between the medical and laboratory staff. The guidelines are based on the principle that four factors (number of isolates, density of isolates, type of specimen, and clinical information) must be considered to asses the significance of an isolate. Clinical information may alter the physician’s final interpretation of culture results9.

5. 
If bacterial content in a urine specimen is above 107 CFU/ml, no single colony can be isolated because of confluent growth, even in the “isolation track”. A standard quantitative urine culture should be performed.

PERFORMANCE CHARACTERISTICS
Diaslide( UCD test was evaluated relative to the standard plate culture method, which is the currently accepted method for detecting organisms in urine. Specimens were mixed by inversion and 10(l of urine was delivered with a calibrated loop to the surface of MacConkey agar with 5% sheep blood. Plates were incubated under 5% CO2 at 35(C for 18-24 hours, at which time the number of colonies were counted. Diaslide( UCD test results were also compared with those of another commercially available urine dipslide. Urine specimens were obtained from patients from a 700-bed hospital, 30% from geriatric and chronic patients and the remainder from other wards and outpatient clinics.  Specimens were randomly selected and screened by a rapid UTI screen,8 specimens testing positive (n=473) were employed in this study.

TABLE 3:  The sensitivity and specificity of Diaslide( vs. the Petri dish method at a cut-off 105 CFU/ml

	
	
	Diaslide( UCD
	

	
	
	Positive

(105 CFU/ml
	Negative

(104 CFU/ml
	Borderline

104 - 105
CFU/ml
	Total

	
	Positive
	206
	4
	2
	212

	CULTURE
	Negative
	5
	226
	5
	236

	
	Borderline
	3
	5
	17
	25

	
	Total
	214
	235
	24
	473


Relative Sensitivity = 98.1% Relative Specificity = 97.8%

Thirty two (32) of 473 samples (6.8%) were found borderline by at least one of the methods. Seventeen (17) of those 32 samples (53%) were found borderline by both methods.

TABLE 4:  The sensitivity and specificity of Diaslide( UCD vs. the Petri dish method at a cut-off of 104 CFU/ml

	
	
	Diaslide( UCD
	

	
	
	Positive

(104 CFU/ml
	Negative

(103 CFU/ml
	Borderline

103 - 104
CFU/ml
	Total

	
	Positive
	238
	4
	1
	243

	CULTURE
	Negative
	4
	157
	3
	164

	
	Borderline
	12
	43
	11
	66

	
	Total
	254
	204
	15
	473


Relative Sensitivity = 98.3%   Relative Specificity = 97.5%

Seventy (70) of 473 samples (14.8%) were found borderline by at least one of the methods. Eleven (11) of those 70 samples (15.7%) were found borderline by both methods.

TABLE 5:  The sensitivity and specificity of Diaslide( UCD vs. the Uricult at a cut-off 105 CFU/ml

	
	
	Diaslide( UCD
	

	
	
	Positive

(105 CFU/ml
	Negative

(104 CFU/ml
	Borderline

104 - 105
CFU/ml
	Total

	
	Positive
	213
	6
	3
	222

	URICULT
	Negative
	1
	229
	7
	237

	
	Borderline
	0
	0
	14
	14

	
	Total
	214
	235
	24
	473


Relative Sensitivity = 97.3%   Relative Specificity = 99.6%

Twenty four (24) of 473 samples (5%) were found borderline by at least one of the methods. Fourteen (14) of those 24 samples (58.3%) were found borderline by both methods.
TABLE 6:  The sensitivity and specificity of Diaslide( UCD vs. the Uricult at a cut-off of 104 CFU/ml

	
	
	Diaslide( UCD
	

	
	
	Positive

(104 CFU/ml
	Negative

(103 CFU/ml
	Borderline

103 - 104
CFU/ml
	Total

	
	Positive
	250
	5
	3
	258

	URICULT
	Negative
	2
	191
	1
	194

	
	Borderline
	2
	8
	11
	21

	
	Total
	254
	204
	15
	473


Relative Sensitivity = 98% Relative Specificity = 99%

Twenty five (25) of 473 samples (5.3%) were found borderline by at least one of the methods. Eleven (11) of those 25 samples (44%) were found borderline by both methods.

Reproducibility among Personnel in Physician Office Laboratory

Reproducibility among personnel was determined by running the same spiked urine samples at three different physician’s office locations (A, B, C) at the same time. Each sample was run in duplicate. Suspensions of three different bacteria at four different concentrations each were prepared; actual concentration was confirmed by the standard culture method.                                                                                                     These suspensions were used by three different technicians for determining bacterial concentration using Diaslide( UCD as instructed in the test procedure. The approximate count was read from the Colony Density Chart. If only a few colonies grew, the exact number of colonies was counted, and the approximate concentration was determined from TABLE 7.

TABLE 7. Comparison of test results obtained at three different test locations.

	ORGANISM
	CFU/ml*
	INTERPRETATION OF RESULTS ACCORDING TO THE COLONY DENSITY CHART

	
	
	Technician A
	Technician B
	Technician C

	Escherichia

coli
	1.2 x 103
	103  Neg
	<103 Neg
	103 Neg

	
	
	103 Neg
	<103 Neg
	103 Neg

	
	1.2 x 104
	104  Neg
	104   Neg
	103   Neg

	
	
	104   Neg
	104   Neg
	103 Neg

	
	1.2 x 105
	105 Pos
	105 Pos
	105 Pos

	
	
	105 Pos
	105 Pos
	105 Pos

	
	1.2 x 106
	106  Pos
	106  Pos
	106  Pos

	
	
	106  Pos
	106  Pos
	106  Pos

	Staphylococcus

aureus
	3 x 102
	103 Neg
	<103 Neg
	103 Neg

	
	
	103 Neg
	103 Neg
	103 Neg

	
	3 x 103
	103 Neg
	<103 Neg
	103 Neg

	
	
	103 Neg
	103 Neg
	103 Neg

	
	3 x 104
	104 Neg
	103 Neg
	103 Neg

	
	
	104 Neg
	<103 Neg
	103 Neg

	
	3 x 105
	105 Pos
	105 Pos
	105 Pos

	
	
	105 Pos
	105 Pos
	105 Pos

	Proteus

mirabilis
	1.1 x 103
	104 Neg
	103 Neg
	103 Neg

	
	
	103 Neg
	103 Neg
	103 Neg

	
	1.1 x 104
	105 Pos
	104 Neg
	104 Neg

	
	
	105 Pos
	104 Neg
	104 Neg

	
	1.1 x 105
	105-106 Pos
	105 Pos
	105 Pos

	
	
	105-106 Pos
	105 Pos
	105 Pos

	
	1.1 x 106
	106  Pos
	106  Pos
	106  Pos

	
	
	106  Pos
	106  Pos
	106  Pos


* As determined by the standard culture method.

Conclusion

Reproducibility among personnel was calculated. In only one of 12 samples (each in duplicate) there was a disagreement between technicians’ results. Seventy (70) of 72 determinations exhibited complete agreement between technicians’ results (70/72 x 100 = 97.2% agreement). The results correlated well with the concentration of bacteria determined by culture.
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Diaslide( CLED / MacConkey Urine Culture Device
10 tests
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