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Introduction

The most common site of Neisseria gonorrhoeae (NG) infection is the columnar epithelium cells on the mucosal surfaces of the urethra, cervix, rectum, pharynx and conjunctiva. NG cervical infections are asymptomatic in about 50% of women which if left untreated, may result in serious complications such as pelvic inflammatory disease, ectopic pregnancy, neonatal conjunctivitis or infertility [START_REF] Cates | Genital Chlamydia infections; epidemiology and reproductive sequalae[END_REF].

Men develop urethritis and unlike women, asymptomatic infection occurs in only 3-5% of males. Most rectal and pharyngeal gonococcal infections are also subclinical [START_REF] Page-Shafer | Increased sensitivity of DNA amplification testing for the detection of pharyngeal gonorrhea in men who have sex with men[END_REF]. Untreated infection is an important reservoir for NG transmission.

The microbiology laboratory at St. James's Hospital, Dublin (SJH) provides a diagnostic service for the largest Genitourinary Medicine and Infectious Diseases (GUIDE) clinic in Ireland, smaller clinics and general practitioners (GP's) in the local catchment area. The current laboratory diagnosis of NG is based on culture, which is regarded as the gold standard and yields a positivity rate of 1% for the heterosexual population. For men who have sex with men (MSM), the positivity rate is 5%, with 17%, 21% and 35% of positives found only in the pharynx, rectum and urethra respectively.

One of the difficulties with culture, particularly from external sources is that the organism has a low viability in transport medium [START_REF] Graver | Survival of Neisseria gonorrhoeae isolates of different auxotypes in six commercial transport systems[END_REF], resulting in a significant risk of false negative samples. Furthermore, in the case of pharyngeal specimens NG bacterial load maybe low and overgrown by commensal organisms [START_REF] Page-Shafer | Increased sensitivity of DNA amplification testing for the detection of pharyngeal gonorrhea in men who have sex with men[END_REF][START_REF] Palmer | Evaluation of the specificities of five DNA amplification methods for the detection of Neisseria gonorrhoeae[END_REF]. Isolation and identification may also be very time consuming and turnaround times can exceed 72 hours. These factors have led to the requirement for a high throughput, rapid, sensitive and specific nucleic acid amplification test (NAAT), which is independent of bacterial viability to be introduced to the diagnostic laboratory.

The Abbott CT/NG system (Abbott Molecular Inc., Il.,USA) is currently in place in the laboratory as the screening assay for the detection of CT only. As a multiplex Conformité Européene (CE) marked CT/NG assay is available, this assay therefore was chosen as the primary screening assay for the detection of NG, targeting the opacity (opa) gene [START_REF] Marshall | Characteristics of the m2000 automated sample preparation and multiplex real-time PCR system for detection of Chlamydia trachomatis and Neisseria gonorrhoeae[END_REF]. While this assay is validated for use on urogenital specimens only, it will be evaluated in this study for use on extragenital specimens because of clinical necessity, the availability of resources and study results in current literature. However, the difficulties associated with false positive (FP) and false negative (FN) NAAT's results due to the exchange of genetic material by Neisseria species (Neisseria spp.), is well documented [START_REF] Palmer | Evaluation of the specificities of five DNA amplification methods for the detection of Neisseria gonorrhoeae[END_REF][START_REF] David | Exploring best practice for nucleic acid detection of Neisseria gonorrhoeae[END_REF][START_REF] Tapsall | Cryptic-plasmid-free gonococci may contribute to failure of cppB gene-based assays to confirm results of BD ProbeTec PCR for identification of Neisseria gonorrhoeae[END_REF]. This problem is greater in specimens from pharyngeal and rectal sites than from urogenital sites where the incidence of non-gonococcal Neisseria. spp. is significantly higher. Furthermore this DNA uptake/loss is arbitrary, resulting in genetically different strains at different geographic locations [START_REF] Geraats-Peters | Specific and sensitive detection of Neisseria gonorrhoeae in clinical specimens by real-time PCR[END_REF][START_REF] Lum | A cluster of gonococcal infections positive on culture but with negative cppB gene based nucleic acid amplification assays[END_REF][START_REF] Bachmann | Nucleic Acid Amplification Tests of Diagnosis of Neisseria gonorrhoeae Oropharyngeal Infections[END_REF], hence the requirement for regional assay validation before the introduction of molecular detection assays.

NAAT's are currently recommended for the detection of NG from urogenital samples, however, supplementary testing of NG positive results is generally considered best practice; provided the supplementary assay tests the original sample, targets a different gene and has equal sensitivity and specificity to the screening assay [START_REF]Association of Public Health Laboratories in cooperation with the Centres for Disease Control and Prevention[END_REF][START_REF] Smith | Guidelines for the use and interpretation of nucleic acid detection tests for N. gonorrhoeae in Australia: A position paper on behalf of the Public Health Laboratory Network[END_REF][START_REF] Jonathan | Sexually Transmitted Infections: UK National Screening and Testing Guidelines[END_REF]. The Australian Public Health Laboratory (PHLN) have expanded their guidelines to include extragenital samples with the requirement that two different supplementary assays be positive before the extragenital sample is reported as truly positive [START_REF] Smith | Guidelines for the use and interpretation of nucleic acid detection tests for N. gonorrhoeae in Australia: A position paper on behalf of the Public Health Laboratory Network[END_REF]. NAAT's are also acceptable when testing extragenital sample in the US, provided the NAAT is validated to a specific standard [START_REF]Association of Public Health Laboratories in cooperation with the Centres for Disease Control and Prevention[END_REF], while the UK recommends the use of culture-based testing [START_REF] Jonathan | Sexually Transmitted Infections: UK National Screening and Testing Guidelines[END_REF].

This study evaluates the use of the Abbott CT/NG RealTime TM CT/NG assay (Abbott CT/NG assay) as a screening assay and subsequent analysis of NG positive template DNA using an in-house real-time PCR supplementary assay targeting the porA pseudogene (porA assay). The porA pseudogene was selected as the target for the supplementary assay as it has been shown to be highly conserved and to exist as a pseudogene with no apparent function and thus far to be stable [START_REF] Feavers | A gonococcal porA pseudogene: implications for understanding the evolution and pathogenicity of Neisseria gonorrhoeae[END_REF][START_REF] Unemo | The porA pseudogene of N. gonorrhoeaelow level of polymorphism and a few, mainly identical inactivating mutations[END_REF]. The porA pseduogene is also widespread in NG strains, absent in commensal Neisseria. spp [START_REF] Feavers | A gonococcal porA pseudogene: implications for understanding the evolution and pathogenicity of Neisseria gonorrhoeae[END_REF] and is sufficiently divergent from the porA of N. meningitidis to allow the design of primers and probes that will differentiate the two organisms [START_REF] Unemo | The porA pseudogene of N. gonorrhoeaelow level of polymorphism and a few, mainly identical inactivating mutations[END_REF][START_REF] Whiley | A new confirmatory Neisseria gonorrhoeae real-time PCR assay targeting the porA pseudogene[END_REF][START_REF] Whiley | A realtime PCR assay for the detection of Neisseria gonorrhoeae in genital and extragenital specimens[END_REF]. In addition,

Hjelmevoll et al conducted an extensive study challenging the specificity of the porA gene sequence by testing a wide-range of organisms, (NG strains, other Neisseria.

spp. and the normal flora of genital and non-genital mucous membranes) and showed the porA assay to be 100 % specific [START_REF] Hjelmevoll | A fast real-time polymerase chain reaction method for sensitive and specific detection of the Neisseria gonorrhoeae porA pseudogene[END_REF]. Further studies have confirmed the porA to be a suitable target for NG diagnosis [START_REF] Mcnally | Low Positive Predictive Value of a Nucleic Acid Amplification Test for Nongenital Neisseria gonorrhoeae Infection in Homosexual Men[END_REF][START_REF] Goire | A duplex Neisseria gonorrhoeae realtime polymerase chain reaction assay targeting the gonococcal porA pseudogene and multicopy opa genes[END_REF][START_REF] Hjelmevoll | Clinical Validation of a Real-Time Polymerase Chain Reaction Detection of Neisseria gonorrhoeae porA Pseudogene Versus Culture Technique[END_REF].

To evaluate the Abbott CT/NG and the porA assays, the NAAT results were compared to culture and discrepancies were resolved using sequence analysis of the porA gene product. It is hoped to replace the current culture-based test system with the combination of the Abbott CT/NG and the porA assay in both urogenital and extragenital specimens in our routine diagnostic service. Culture will be retained in a limited manner on selected NG positive patients only.

Materials and Methods

Assay evaluation

Assay sensitivity, specificity and efficiency

The Abbott CT/NG and the porA assays were investigated as follows:

The limit of detection (LOD) of both assays were determined by analysing in triplicate a dilution series of a 1x10 5 CFU/ml quantitated Quality Control for Molecular Diagnostics (QCMD) sample diluted in a range from 10-90 copies/PCR reaction. The LOD was defined as the lowest concentration to give a reproducible positive result.

QCMD NG DNA-08 and 09 proficiency panels displaying a range in concentration from 1x10 3 to 1x10 5 CFU/ml were analysed in accordance with QCMD instructions.

The specificity of both assays was challenged by analysing known clinical isolates.

Neisseria spp. were obtained from cultured urogenital, rectal and pharyngeal sites and CT and NG. The opacity (opa) gene (11-13 copies/organism) [START_REF] Marshall | Characteristics of the m2000 automated sample preparation and multiplex real-time PCR system for detection of Chlamydia trachomatis and Neisseria gonorrhoeae[END_REF][START_REF] Hobbs | From the NIH: proceedings of a workshop on the importance of self-obtained vaginal specimens for detection of sexually transmitted infections[END_REF] is the chosen target for amplification in NG, while two regions in the cryptic plasmid have been selected to target the wild type CT (wtCT) and the Swedish variant CT (vCT). The CT hydrolysis probes are both labelled with 5'FAM, as a consequence the wtCT and vCT strains cannot be distinguished. The NG probe is labelled with VIC, while the internal control is labelled with NED. This allows for the simultaneous differentiation and detection of CT and NG. The numerical result is reported as a decision cycle (DC) value, which is proportional to the starting copy number of target DNA.

porA assay

The porA assay was designed as a singleplex real-time PCR assay for the detection of NG using porA pseudogene primers and probe previously described by Hjelvoll et al [START_REF] Hjelmevoll | A fast real-time polymerase chain reaction method for sensitive and specific detection of the Neisseria gonorrhoeae porA pseudogene[END_REF] (Table 

Resolution of discordant results using porA sequencing analysis

The porA primers of Hjelvoll et al [START_REF] Hjelmevoll | A fast real-time polymerase chain reaction method for sensitive and specific detection of the Neisseria gonorrhoeae porA pseudogene[END_REF] were used for sequencing. Template DNA extracted on the Abbott m2000sp was amplified using the HotStar Hi Fidelity

Polymerase Kit (QIAGEN GmbH, Hilden, Germany) according to manufacturers instructions using the GeneAmp® PCR System 9700 thermal cycler (Applied Biosystems, Foster City, California). Each reaction contained 5µl of extracted DNA.

A negative and non-template control was included in each run.

The amplified products were electrophoresed through a 2% agarose gel containing Gel Red (Biotium, Hayward, US) and visualised using UV light. The porA primer set generated a 103bp product. The PCR products were purified using the QIAquick® PCR Purification Kit (QIAGEN GmbH, Hilden, Germany). Purified products were sequenced using 10µM of each primer [START_REF] Hjelmevoll | A fast real-time polymerase chain reaction method for sensitive and specific detection of the Neisseria gonorrhoeae porA pseudogene[END_REF]. Sequencing was performed using the ABI Prism®3130xl DNA analyser (Applied Biosystems, Foster City, California).

DNASTAR® Lasergene (DNASTAR, Madison,Wisconsin) was used to carry out sequence analysis. A consensus sequence was assembled and trimmed using

SeqMan sequence analysis software. The BLAST N sequence alignment tool was used to confirm sequence homology with the porA pseudogene of NG in GenBank.

Definition of a true positive

A sample that is culture positive or positive with both the Abbott CT/NG and the porA assays is considered to be a "true positive" (TP).

Results

Analytical sensitivity

The dilution series of a NG quantitated DNA ranging from 10-90 copies/ml demonstrated an LOD of 3 organisms /PCR reaction using the Abbott CT/NG assay, whereas the LOD of the porA assay was 40 organisms /PCR reaction.

Analytical specificity

In 

Clinical Trial Results

A total of 600 samples were screened using both the Abbott CT/NG and the porA assays. The sample types, culture and NAAT results are shown in Table 4.

There was a 100% agreement between the Abbott CT/NG assay and the porA assay results. Of the164 male urine samples analysed, 2/164 of the corresponding male urethral swabs were positive with culture, the Abbott CT/NG and porA assays. The positivity rate was 1.2% for male urine samples. Of the 58 endocervical swabs, 1/58 was positive with culture and both NAAT's, giving a positivity rate of 1.7% for endocervical swabs. A total of 173 pharyngeal swabs were analysed. Five swabs were positive with culture and both NAAT's. However, nine pharyngeal swabs were culture negative but positive using both NAAT's. A true positive was defined as been 'culture positive or positive on both the Abbott CT/NG and the porA assays, therefore, the total TP was 14/173, giving a positivity rate of 8.1% for pharyngeal swabs. Of the 205 rectal swabs, nine swabs were positive with culture and both NAAT's, however, three rectal swabs were culture negative but positive with both NAAT's. The % positivity was 5.8 % for rectal swabs. The NAAT discrepant results covered a wide range of positivity from high to low positives (DC 0.28-13.32 and Ct 27.2-38.3). Analyses of the culture results on these 12 patients from different specimen sites are shown in Table 5. Sequencing analysis was performed on seven samples, which were all confirmed as NG.

Both the Abbott CT/NG and the porA assays with both urogenital and extragenital samples and culture-based testing of urogenital samples displayed 100% sensitivity, specificity. The sensitivity of culture was considerably lower for pharyngeal and rectal swabs at 36 % and 75%, respectively (Table 6).

Discussion

The propensity of Neisseria. spp to alter its genome through acquisition or loss of genetic material has been shown to generate false positive and false negative results when tested with NAAT's [START_REF] Palmer | Evaluation of the specificities of five DNA amplification methods for the detection of Neisseria gonorrhoeae[END_REF][START_REF] David | Exploring best practice for nucleic acid detection of Neisseria gonorrhoeae[END_REF][START_REF] Tapsall | Cryptic-plasmid-free gonococci may contribute to failure of cppB gene-based assays to confirm results of BD ProbeTec PCR for identification of Neisseria gonorrhoeae[END_REF]. These sequence changes are also geographically specific [START_REF] Geraats-Peters | Specific and sensitive detection of Neisseria gonorrhoeae in clinical specimens by real-time PCR[END_REF][START_REF] Lum | A cluster of gonococcal infections positive on culture but with negative cppB gene based nucleic acid amplification assays[END_REF][START_REF] Bachmann | Nucleic Acid Amplification Tests of Diagnosis of Neisseria gonorrhoeae Oropharyngeal Infections[END_REF]. This study confirms that the combined Abbott CT/NG and porA assays were as sensitive and specific as culture when testing urogenital samples; however, the combined NAAT's also demonstrated a significant increase in sensitivity when testing extragenital samples and consequently a major rise in the detection rate of gonococcal infection.

The LOD of the Abbott CT/NG assay was 30-copies/PCR reaction, which corresponds to a detection limit of approximately three organisms/PCR reaction. This compares well to the LOD demonstrated by Marshall et al of two organisms/PCR reaction [START_REF] Marshall | Characteristics of the m2000 automated sample preparation and multiplex real-time PCR system for detection of Chlamydia trachomatis and Neisseria gonorrhoeae[END_REF]. The LOD of the porA assay was 40 organisms/PCR reaction (one copy of the porA gene per NG genome). Unemo et al demonstrated a lower detection limit of 7.5 genome equivalents/PCR reaction, this increase in sensitivity could be attributed to the addition of a slightly increased volume of template DNA [START_REF] Hjelmevoll | A fast real-time polymerase chain reaction method for sensitive and specific detection of the Neisseria gonorrhoeae porA pseudogene[END_REF].

Nevertheless, the LOD's of both assays permit the reliable detection of NG and even though the analytical sensitivity of the porA assay is less than the Abbott CT/NG assay, the clinical sensitivity of the assay was adequate and did not effect the confirmation of NG positive results. With regard to the QCMD results, the FP's generated by commercial assays further confirms the need to include supplementary assays in the testing algorithm for detection of NG.

In this study, both NAAT's demonstrated a 100% sensitivity and specificity; therefore both assays are satisfactory for diagnostic use even in low-prevalence populations. No false positive results were observed from urogenital samples as all NG positive samples were both culture positive and positive with both NAAT's. As urogenital samples are validated using the Abbott CT/NG assay and as the normal flora of the genital mucosa is unlikely to include commensal Neisseria spp., urogenital NG positive samples will be reported as positive when the initial positive sample is repeat positive using the Abbott CT/NG assay. However, the situation with regard to extragenital samples is not so straightforward. The normal flora of the rectal and pharyngeal mucosa is more likely to be inhabited by commensal Neisseria spp., it is therefore possible that two different commensal Neisseria spp. could each generate a FP result with both the Abbott CT/NG and porA assays, resulting in a misdiagnosis of NG infection. Nevertheless, this risk of FP results using NAAT's must be weighed against the reporting of FN results using culture-based testing. This study showed a significant decrease in the sensitivity of culture for both pharyngeal (36%) and rectal (75%) when compared with the NAAT's. These results are consistent with previous studies which found that NAAT's were more sensitive than culture by demonstrating an increase in the number of gonococcal infections detected in both the pharynx and the rectum [START_REF] Bachmann | Nucleic Acid Amplification Tests of Diagnosis of Neisseria gonorrhoeae Oropharyngeal Infections[END_REF][START_REF] Schachter | Nucleic acid amplification tests in the diagnosis of chlamydial and gonococcal infections of the oropharynx and rectum in men who have sex with men[END_REF]. Undetected infection in these sites leaves a reservoir of untreated infection and undermines the ability of public health to control NG transmission and infection. This study and other studies have also revealed that NG NAAT infection at multiple sites is more common in MSM than was suggested by culture diagnosis [START_REF] Bachmann | Nucleic Acid Amplification Tests of Diagnosis of Neisseria gonorrhoeae Oropharyngeal Infections[END_REF][START_REF] Hjelmevoll | Clinical Validation of a Real-Time Polymerase Chain Reaction Detection of Neisseria gonorrhoeae porA Pseudogene Versus Culture Technique[END_REF]. To overcome this problem of FP from extragenital samples, the PHLN guidelines recommend testing a third discriminatory gene to confirm NG positive [START_REF] Smith | Guidelines for the use and interpretation of nucleic acid detection tests for N. gonorrhoeae in Australia: A position paper on behalf of the Public Health Laboratory Network[END_REF]. Despite this recommendation, we believe that because of the characteristics of the porA pseudogene and the specificity of the porA assay in this and other studies, we consider the porA assay to be satisfactory as a stand alone supplementary assay.

Extragenital specimens will therefore be reported as NG positive when positive with both the Abbott CT/NG and porA assays. Monitoring the data of both NAAT's and culture testing and occasional sequencing of the entire 16S rRNA gene maybe required to ensure quality assurance [START_REF] Hjelmevoll | Clinical Validation of a Real-Time Polymerase Chain Reaction Detection of Neisseria gonorrhoeae porA Pseudogene Versus Culture Technique[END_REF]. 

Conclusion

Although a limited number of samples were tested, this study provides further evidence that this porA assay is sensitive and specific for detection of NG from urogenital and extragenital samples and is satisfactory for use in a diagnostic laboratory. The study also demonstrates how using an in-house porA assay complements the commercial Abbott CT/NG assay and expands the number of anatomical sites suitable for analysis. Both the Abbott CT/NG and the porA assays will require continuous monitoring by comparing culture-based results and NAAT's, also by closely observing quality assurance data and consistent review of international literature. The laboratory must also maintain close communication with the GUM physicians and we must all be aware of the limitation of these assays. 

  Abbott CT/NG RealTime TM CT/NG assayThe assay was performed according to the manufacturer's instructions with no modification to the assay procedure. Briefly, the Abbott CT/NG system consists of an automated sample preparation platform (m2000sp) that enables magnetic microparticle DNA capture and extraction. An internal control (pumpkin plant DNA) is also added to each sample pre-extraction and post extraction the template DNA and mastermix is dispensed into an optical reaction plate. The plate is then transferred to the m2000rt real-time PCR instrument for the homogeneous multiplexed PCR of both

  both the Abbott CT/NG and porA assays, all known gonoccocal cultures (n = 36)

	were detected. Amplification was not detected in any of the non-gonoccocal isolates
	from the pharyngeal or rectal swabs (n = 26) and the reference strains ATCC 23970
	N. lactamica and ATCC 29193 N. sicca.

QCMD NG DNA-08 and 09 panels. A total of 20 samples were tested with the expected QCMD results of 15 NG positive samples and five samples NG negative.

Of the Abbott CT/NG and porA positive samples, 14/15 were in agreement with the QCMD designated results (Table

2,3

). One result (09-01) with a 4.0 x 10 -4 sample dilution was undetected in both assays. The sample status assigned to this sample was infrequently detected. Of the participating laboratories the qualitative scoring for sample 09-01 using a commercial real-time PCR was 6/22 (27.3%) or 30/39 (76.9%) for laboratories using an in-house real-time PCR. The five negative samples gave correct results, these included two N. lactamica and one N. cinera. The N. lactamica was shown to give false positive results using the Roche Amplicor CT/NG and/or Roche COBAS Amplicor CT/NG assays in 35/37 (94.5%) of laboratories while the BD ProbeTec CT/NG assay gave false positive results in 17/23 (74.0%) of laboratories when tested against N. cinera.

  The SJH NG algorithms for clinics and GP's now require that on the initial visit, specimens are collected from symptomatic patients for both culture (direct inoculation or Transwab MW170 MWE, Wiltshire, UK) and analyses using the Abbott CT/NG assay. Gram stain is performed (clinics only) and patients receive standard antimicrobial therapy. Samples from asymptomatic patients are collected for Abbott CT/NG assay only and Gram maybe examined. If the NAAT's are NG positive the patient is recalled and samples are taken for culture-based testing prior to the administration of therapy. This algorithm has a dual role. Maintaining culturebased testing in this selective, limited format will verify NAAT technology and assist the lab in ensuring the quality of the service; however, a 100% compliance of the algorithm is not expected. This algorithm will also permit surveillance of changes in antimicrobial resistance that cannot be currently met by NAAT assays. Although not investigated in this study, a further validation was performed to permit the detection/reporting of C. trachomatis (CT) from rectal and pharyngeal samples using an outer membrane protein (ompA) in-house real-time assay as the Abbott CT/NG assay is not validated for CT testing on extragenital samples.

Table 1

 1 Nucleic acid sequences of primers and probe used in the real-time PCR porA assay

	71						
	Primer/Probe			Sequence			Reference
	NGporA-F	Sense	5'CCGGAACTGGTTTCATCTGATT 3'		(Hjelvoll et al. ,2006)
								[18]
	NGporA-R	Antisense 5'GTTTCAGCGGCAGCATTCA 3'			(Hjelvoll et al., 2006)
								[18]
	NgporA-P	Probe	5'CGTGAAAGTAGCAGGCGTATAGGCGGACTT3'	(Hjelvoll et al., 2006)
								[18]
	72						
	73	FAM = 6-carboxy fluorescein fluorescent dye, TAMRA=Tetramethyl-6-Carboxyrhodamine dye
	74						
	75						
	76	Table 2 QCMD CT DNA 08A proficiency panel results		
	77						
		QCMD 2008A	QCMD NG Results	Abbott CT/NG	porA assay
							assay
				NG	Sample	NG	NG DC NG	NG Ct
					conc		
		NG08-01	Pos	2x10 -3 Diln	Pos	2.91	Pos	38
		NG08-02	Weak pos	1x10 3 CFU/ml	Pos	1.77	Pos	40
		NG08-03	Pos	1x10 -3 Diln	Pos	0.55	Pos	41
		NG08-04	Strong pos	1x10 5 CFU/ml	Pos	8.64	Pos	33
		NG08-05	Neg	-	Neg	-	Neg	-
		NG08-06	Neg	1x10 5 CFU/ml	Neg	-	Neg	-
		(N.lactamica)				
		NG08-07	Pos	1x10 -2 Diln	Pos	0.20	Pos	42
		NG08-08	Pos	1x10 -3 Diln	Pos	4.50	Pos	37
		NG08-09	Neg	1x10 5 CFU/ml	Neg	-	Neg	-
		(N.cinera)				
		NG08-10	Strong pos	1x10 -2 Diln	Pos	4.02	Pos	38
	78						
	79						

Table 3

 3 

	80	QCMD CT DNA 09 proficiency panel results			
	81						
		QCMD 2009	QCMD NG Results	Abbott CT/NG		porA assay
						assay	
			NG	Sample	NG	NG DC NG	NG Ct
				conc			
		NG09-01	Pos	4.0x10 -4 Diln	Neg	-	Neg	-
		NG09-02	Pos	1.0x10 -3 Diln	Pos	1.70	Pos	39
		NG09-03	Pos	1.7x10 -3 Diln	Pos	0.88	Pos	39
		NG09-04	Pos	1.0x10 3 CFU/ml	Pos	2.08	Pos	38
		NG09-05	Neg	-	Neg	-	Neg	-
		NG09-06	Strong pos	1.0x10 5 CFU/ml	Pos	10.04	Pos	30
		NG09-07	Pos	1.0x10 3 Diln	Pos	0.50	Pos	39
		NG09-08	Neg	1.0x10 5 CFU/ml	Neg	-	Neg	-
		(N.lactamica)					
		NG09-09	Pos	1.0x10 -2 Diln	Pos	3.15	Pos	36
		NG09-10	Pos	4.0x10 -4 Diln	Pos	0.45	Pos	40
	82 83	NG = Neisseria gonorrhoeae, DC = decision cycle, Ct = cycle threshold			
	84						
	85						
	86						
	87						

Table 4

 4 Overview of results obtained with culture-based method and the combined Abbott CT/NG and porA assays from a total of 600 clinical samples: male urine samples (n=164, endocervical swabs (n=58), pharyngeal swabs (n=173) and rectal swabs (n=205)

			Abbott CT/NG & porA assay	
			Positive		Negative
		Male Urine / Urethral	Positive	2	0
		Swabs	Negative	0	162
	Culture-based method	Endocervical Swabs	Positive Negative	1 0	0 57
			Positive	5	0
		Pharyngeal Swabs	Negative	9	159
			Positive	9	0
		Rectal Swabs	Negative	3	193

Table 5

 5 Results of discrepant samples (n=12) from different specimen sites using culture-based method

		Specimens sites	Number of	NG culture
			patients	
	Pharyngeal swabs (n =9) Urethral and rectal	1	Positive
		Urethral	2	Positive
		Rectal	4	Positive
		Urethral and rectal	2	Negative
	Rectal swabs (n = 3)	Urethral	2	Positive
		Urethral and pharyngeal	1	Negative
	DC values: 0.28 -13.32	Ct values: 38.27 -29.36		

Table 6

 6 Performance of the culture-based method and the combined Abbott CT/NG and porA assays by specimen site from 600 specimens (sensitivity, 95% CI, specificity)

		Male urine/Urethral	Endocervical	Pharyngeal	Rectal	
	Test	swab		swab		swab		swab	
	method	Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
	NG culture	100% (22.4-100)	100%	100% (5.00-100)	100%	36% (14.4-62.4)	100%	75% (45.9-93.2)	100%
	Abbott CT/NG and porA assays	100% (22.4-100)	100%	100% (5.00-100)	100%	100% (80.7-100)	100%	100% (77.9-100)	100%
	95% CI in parenthesis