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Abstract  Original Research Article 
 

Introduction: Sexually Transmitted Infections (STIs) remains a public health problem due to their high number in the 

world, the asymptomatic nature of several cases and the consequences on the fertility of untreated affected people. The 

objective was to assess the performance of the newly acquired Anyplex 
TM

 STI-7 Detection (V1.1) technique compared 

to that used in routine Abbott Real Time m2000 in the detection of Chlamydia trachomatis and Neisseria gonorrhoeae. 

Materiel and Methods: Retrospective study on a population of 283 people who could potentially have an STI. All urine 

samples are run on both methods. AnyplexTM STI7 Detection (V1.1) capable of detecting 7 pathogens including 

Chlamydia trachomatis and Nesseria gonorrhoeae compared to the routine one that we will consider as the reference one: 

Abbott Real Time m2000 CT/ NG. Results: For Chlamydia trachomatis, the sensitivity is 100% [50.01, 100], the 

specificity of 97.5% [95.39, 99.01], the positive predictive value of 40% [16.82, 68.73], the negative predictive value of 

100% [98.61, 100] and Cohen's Kappa of 0.56 [0.45, 0.66] and for Neisseria gonorrheae, the sensitivity amounts to 

33.33% [6.14, 79.23], the specificity to 99.28 % [97.43, 99.80], the positive predictive value at 33.33% [6.14, 79.23], the 

negative predictive value at 99.28% [97.43, 99.80] and Cohen's Kappa at 0.33 [0.20, 0.44]. Conclusion : Our results 

showed a good sensitivity for Chlamydiae trachomatis allowing a use of this test in first intention. An assessment on a 

larger number of positive samples to confirm or deny this trend.  

Keywords. Evaluation, Anyplex
TM

 STI-7 Detection (V1.1), Chlamydia trachomatis, Neisseria gonorrhoeae, Abbott 

m2000 CT/NG. 
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INTRODUCTION 
Chlamydia trachomatis and Neisseria 

gonorrhoeae continue to be a public health problem. In 

2016, there were 127 million new infections of 

Chlamydia trachomatis and 87 million of Neisseria 

gonorrhoeae [1]. In African regions, between 2009 and 

2016, the estimated prevalence was between 6 and 8% 

for Chlamydia trachomatis in women, against 4 and 5% 

for men; and between 0 and 2% for Neisseria 

gonorrhoeae in both sexes [1]. However, the WHO 

report published in 2015 shows that no STI surveillance 

program in the Africa region has been developed [2]. 

These infections are often asymptomatic [3]. They are 

likely to lead, particularly in women, to a high risk of 

sexual transmission of HIV (WHO, 2018) [1]. However, 

when they are symptomatic, they are manifested by 

cervicitis in women, epidydimitis in men or even 

urethritis [4]. However there are treatments against this 

kind of infections such as azithromicin or doxycycline 

for Chlamydia trachomatis [4, 5], however those against 

Neisseria gonorrhoeae meet resistance in particular to 

tetracycline, thus allowing the infection to continue at 

the same as that which will not have been subjected to 

any type of treatment [6]. Untreated infections have even 

more serious consequences on reproductive health such 

as pelvic inflammatory disease, ectopic pregnancy and 

infertility [4-7]. In Senegal, epidemiological data on 

syphilis and Hepatitis B in people infected with HIV are 

available, however other STIs are not mentioned [8]. In 

order for STI prevention and management to be 

effective, it is important to diagnose this kind of 

infection in time to avoid its consequences, but also to 

identify them precisely for effective treatment. Several 
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techniques have been developed for a rapid and reliable 

diagnosis of these infections. Techniques such as 

microscopy are not very effective due to the intracellular 

characteristics of the two bacteria [5]; or the bacterial 

culture which is long and very expensive perhaps for 

Chlamydia trachomatis [5], but very effective for 

Neisseria gonorrhoeae in the context of the antibiotic 

susceptibility test [9]. There are also rapid detection tests 

based on immunological or immuno-enzymatic tests 

[10] such as the ELISA (enzymelinked immunosorbent 

assay) and RIA (radioimmunoassay) [11] tests. 

However, most of these direct diagnostic methods are 

not suitable for non-invasive samples such as urine and 

semen are less used due to their low sensitivity [5]. 

Molecular biology techniques have overcome these 

constraints, due to their sensitivity by amplification of 

DNA and RNA of bacteria, which can be visualized and 

quantified. The pathogen genome nucleotide sequence is 

unique and allows specificity in its molecular detection 

[11]. In addition to nucleic acid probes, some molecular 

biology techniques use polymerase chain reaction (PCR) 

amplification techniques [11]. Research into an even 

more reliable technique is necessary for better 

management of STIs. 

 

The aim of our study is to evaluate the 

performance of the Anyplex
TM

 STI-7 Detection method 

(V1.1) compared to that usually used Abbott m2000 

CT/NG in the molecular diagnosis of N. gonorrhoeae 

and C. trachomatis.  

 

MATERIAL AND METHOD  
Study Type and Population 

This is a retrospective study of a population of 

283 people living with HIV, 184 men and 97 women. 

Patient first jet urine is collected in Abbott Cervi-Collect 

Specimen Collection Kit tubes (Abbott Molecular Inc., 

Des Plaines, Illinois, USA). The manipulations took 

place in the molecular biology laboratory of the Armed 

Forces AIDS program at the Ouakam Military Hospital 

(Senegal) between June 2018 and February 2019.  

 

Molecular Techniques  

Two diagnostic techniques based on the 

amplification of bacterial DNA were used: Abbott 

m2000 CT/NG (Abbott Molecular Inc., Des Plaines, 

Illinois, USA) and Anyplex
TM

 STI-7 Detection (V 1.1) 

(Seegene, Korea, Seoul).  

 

Abbott m2000 CT/NG Molecular Technique 

The Abbott m2000 CT/NG method is based on 

PCR technology with homogeneous fluorescence 

detection in real time. The CT/NG test is intended for the 

double detection of Chlamydia trachomatis and 

Neisseria gonorrhoeae. For Neisseria gonorrhoeae, the 

target gene is the opa gene [12] while for Chlamydia 

trachomatis, m2000 targets two differents regions of the 

cryptic plasmid [13]. The DNA extraction from urine is 

carried out at the Abbott m2000sp machine using the 

Abbott mSample Preparation System DNA kit according 

to the manufacturer's protocol. Amplification and 

detection are carried out using reagents from the Abbott 

real time CT/NG amplification reagent kit on m2000rt. 

The amplified CT/NG target sequences are detected 

using fluorescently labeled oligonucleotide probes [14].  

 

AnyplexTM STI-7 Detection Method (V 1.1) 

(Seegene, Korea, Seoul)  

Anyplex
TM

 STI-7 Detection (V 1.1) (Seegene, 

Korea, Seoul) is a qualitative in-vitro test using 

Multiplex PCR with real-time fluorescence detection 

capable of identifying 7 microorganisms including 

Chlamydia trachomatis, Neissseria gonorrhoea.  

 

The DNA extraction is manual and was carried 

out using the ZYMO Quick DNA
TM

 Miniprep Plus kit 

(ZYMO Reaserch Corp, CA, USA) from urine according 

to the manufacturer's protocol. The DNA concentration 

and purity are checked on the NanoDrop™ Lite 

spectrophotometer (ThermoFisher Scientific). 

Amplification and detection were carried out with the 

Anyplex
TM

 STI-7 Detection kit (V1.1) (Seegene, Korea, 

Seoul) in the Biorad CFX96
TM

 Real Time PCR System 

thermal cycler (Bio-Rad, Hercules, CA, USA). The 

Anyplex test is based on TOCE™ technology (Tagging 

Oligonucleotide Cleavage and Extension) which allows 

the detection and identification of several genotypes of 

pathogens [15]. An internal control (CI), a positive and a 

negative controls are included to validate the process.  

 

STATISTICAL ANALYSIS 
Data collection was done on Epi-Info7. The 

evaluation of the Anyplex
TM

 STI-7 Detection method (V 

1.1) was made by the sensitivity and the specificity of the 

detection of Chlamydia trachomatis and Neisseria 

gonorrhoeae. Measuring positive predictive (PPV) and 

negative (NPV) values allowed the evaluation of the 

extrinsic values of the Anyplex
TM

 STI-7 Detection (V 

1.1). The Kappa coefficient allowed us to measure 

reproducibility. The calculations were made with Open 

Epi software, version 3.  

 

RESULTS  
Chlamydia Trachomatis  

With the Seegene Anyplex
TM

 STI-7 Detection 

method (V1.1), 10 patients were diagnosed positive out 

of a population of 283 patients in total, i.e. a prevalence 

of 3.53% and 4 were positive by the Abbott m2000 Real 

Time CT/NG method (true positives) and 6 were 

detected negative (false positives) (Table 1a). The 

Abbott m2000 Real Time CT/NG method detected 4 out 

of 283 positive patients, i.e. a prevalence of 1.41%, all 4 

diagnosed positive by Seegene AnyplexTM STI-7 

Detection (V1.1), therefore no false positives. So we 

have 273 real negatives. For the detection of C. 

trachomatis, the Anyplex technique presented a 

sensitivity and specificity of 100% and 97.5% 

respectively. The positive and negative predictive values 
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were 40% and 100%. This technique is very sensitive. 

The value of Kappa is 0.56, which shows an average 

agreement between the two methods (Table-2a).  

 

Neisseria Gonorrhoeae  

With the Seegene Anyplex
TM

 STI-7 Detection 

method (V1.1), 3 patients were diagnosed positive out of 

a total population of 283 patients, i.e. a proportion of 

1.06% and among these 3 positive patients, only 1 was 

positive by the method m2000 Abbott Real Time CT/NG 

(true positive), the other 2 being false positives; and for 

the Abbott m2000 Real Time CT/NG method, we also 

had 3 positives patients out of 283, i.e. a prevalence of 

1.06%, only 1 was also diagnosed positive by the 

Seegene Anyplex
TM 

STI-7 Detection method (V1.1), 

(true positive), the other 2 are therefore false negatives. 

For the detection of Neisseria gonorrhoeae, the Anyplex 

technique presented a sensitivity and a specificity of 

33.33% and 99.28% respectively. The positive and 

negative predictive values were 33.33% and 99.28%. 

The value of Kappa is 0.34, which shows a weak 

agreement between the two methods (Table-2b). 

 

Table-1: Crossed results of the two methods Abbott m2000 Real Time and Seegene Anyplex
TM

 STI-7 Detection 

(V1.1) 

1.a) Chlamydia trachomatis 

Seegene Anyplex
TM

STI-7 Detection (V1.1) 

 
Abbot Real Time m2000 

 Positive Negative Total 

Positive 4 6 10 

Negative 0 273 273 

Total 4 279 283 

 

1.b) Neisseiria Gonorrhoeae 

Seegene  

Anyplex
TM

STI-7 Détection (V1.1) 

Abbot Real Time m2000 

 Positive Negative Total 

Positive 1 2 3 

Negative 2 278 280 

Total 3 280 283 

 

Table-2a: Sensibility, specificity and predictive values Seegene Anyplex
TM

 STI-7 Detection method (V1.1) 

compared to Abbott m2000sp/rt (Chlamydia trachomatis) 

Methods  Sensibility % (95% IC) Specificity % 

(95% IC) 

PPV %  

(95% IC) 

NPV %  

(95% IC) 

Kappa  

(95% IC) 

Anyplex Abbott 100% 

[50.01-100] 

97.5% 

[95.39-99.01] 

40% 

[16.82-68.73] 

100% 

[98.61-100] 

0.56 

[0.45-0.66] 

 

Table-2b: Sensibility, specificity and predictive values Seegene Anyplex
TM

 STI-7 Detection method (V1.1) 

compared to Abbott m2000sp/rt (Neisseria gonorrhoeae) 

Methods Sensibility % (95% IC) Specificity % (95% IC)  PPV %  

(95% IC)  

NPV %  

(95% IC)  

Kappa  

(95% IC)  

Anyplex Abbott  33.33 

[6.14-79.23] 

99.28 

[97.43-99.80] 

33.33 

[6.14-79.23] 

99.28 

[97.43-99.80] 

0.34 

[0.20-0.44] 

Positive Predictive Value (PPV); Negative Predictive Value (NPV) 

 

DISCUSSION 
Concerning the frequency, in the case of 

Chlamydia trachomatis, it amounts to 3.53% for the 

Anyplex
TM

 STI-7 Detection method (V1.1) against 

1.41% for the Abbott m2000 Real Time CT/NG method 

which shows that this method is more sensitive than the 

reference one. Cohen's Kappa number was 0.563, that is, 

an average agreement between the two methods. This 

rate is lower than that of Berçot et al., (Kappa by 0.85), 

thus demonstrating good agreement in the detection of 

Chlamydia trachomatis [16]. 

 

 

 

For the case of Neisseria gonorrheae, 

concerning the frequency, it amounts to 1.06% for the 

Anyplex
TM

 STI-7 Detection method (V1.1) as well as for 

the second method namely the Abbott m2000 Real Time 

CT/NG method which may let think that the two 

methods are equal. However, Cohen’s Kappa which 

stands at 0.33 shows a weak agreement between the two 

methods. We can say here that the 2 methods are worth 

in agreement with the frequencies, however, the Kappa 

of Cohen indicates a weak agreement between these 2 

methods. It is true that the frequencies are the same, 

however, they do not concern the same individuals as we 

see in the crosstab. Berçot et al, obtained a Kappa at 0.88 

showing great agreement for their scenario [16]. 
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The sensitivity for Chlamydia trachomatis is 

100%, which testifies to the very great efficiency of this 

method for the detection of a patient and such a value of 

the sensitivity is explained by the fact that there are no 

false negatives. 

 

A sensitivity of 85.1% has been described by 

Berçot et al., who recommended it as a diagnostic 

method. Our result on sensitivity was found by Choe et 

al., who have higher specificity [17]. 

 

In the detection of Neisseria gonorrheae, the 

sensitivity is very low (33.33%) which shows that this 

method is not recommended in this context. On the other 

hand, regarding the specificity, in the case of our study it 

is high, that is 99.23%. 

 

This low sensitivity suggests an increase in the 

number of positives for a better evaluation of this 

technique. This AnyplexII technique showed good 

sensitivity for Chlamydiae trachomatis and weak for 

Neisseria gonorrheae. The specificity and negative 

predictive value were good. 

 

These results should be considered preliminary 

and an increase in the number of positives is necessary to 

confirm this trend. 

 

However, this method can be proposed as the 

first screening for Chlamydiae trachomatis in a 

diagnostic algorithm. Studies on the comparison of these 

techniques are very rare which makes comparison 

difficult.  

 

CONCLUSION 
Our results showed a good sensitivity of 

Anyplex
TM

 STI-7 Detection method (V1.1) for 

Chlamydiae trachomatis allowing a use it in first 

intention. An assessment on a larger number of positive 

samples to confirm or deny this trend.  
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