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NOTE 

The views expressed in this report are those of the participants who attended the 
Consultation on Strategic Response to the threat of untreatable Neisseria Gonorrhoeae and 
emergence of cephalosporin resistance in Neisseria Gonorrhoeae and do not necessarily reflect 
the policies of WHO. 

This report has been prepared by the World Health Organization Regional Office 
for the Western Pacific for governments of Member States in the Region and for those 
who participated in the Consultation on Strategic Response to the threat of un treatable 
Neisseria Gonorrhoeae and emergence of cephalosporin resistance in Neisseria Gonorrhoeae 
from 7 to 9 April 2010 in Manila, Philippines. 
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SUMMARY 

A three-day consultation was held from 7 to 9 April 2010 in Manila, Philippines. The 
consultation was attended by 28 participants. Microbiologists, international experts in 
antimicrobial resistance (AMR) surveillance and sexually transmitted infection (ST!) programme 
managers from Australia, Bhutan, Brazil, Canada, China, England, Fiji, Hong Kong (China), 
India, Japan, Morocco, the Philippines, South Africa, Sri Lanka, Sweden and Thailand attended 
as temporary advisers. The secretariat comprised staff from the United States of America 
Centers for Diseases Control and Prevention (CDC), WHO Headquarters and from the Regional 
Offices for Africa, Europe and the Western Pacific. 

The objectives of the consultation were: 

(1) to share country and agency experiences of monitoring the emergence of 
antimicrobial resistance (AMR) and elaborate plans for a response to the threat of 
untreatable gonococcal infections; 

(2) to discuss an early warning system to detect the emergence of cephalosporin-
resistant Neisseria gonorrhoeae; 

(3) to assess the implications of resistance to treatment of gonococcal infections; and 

(4) to finalize the programme for the WHO/CDC symposium at the 16th International 
Union against Sexually Transmitted Infections (lUSn) Asia Pacific Conference 
(Bali, 4-6 May 2010). 

The proceedings included presentations, group work and plenary sessions for open 
discussions. Technical updates were provided and country and regional experiences were shared. 
Through group work, regional and country partners generated views on strengthening AMR 
monitoring and an action to respond to the threat of multidrug-resistant N gonorrhoeae. 
Implications of AMR in gonorrhoeae was also discussed, including programmatic responses, 
global mapping and early warning systems, data validity and comparability of AMR monitoring 
and molecular methods for monitoring and detecting AMR. 



1. INTRODUCTION 

The issue of AMR in N. gonorrhoeae was brought into sharp focus during the 
WHO consultation on sexually transmitted infection (ST!) management guidelines (Montreux, 
April 2008), during which it was noted that available data indicates increasing gonococcal 
resistance to, and treatment failures with, drugs currently used for the treatment of gonorrhoeae, 
including the "last line" oral cephalosporins. However, a general lack of reliable AMR data for 
gonorrhoeae globally meant that there was inadequate knowledge of the extent ofthe spread of 
resistant gonococci of all types and of the underlying resistance mechanisms that are responsible 
for this resistance. Procedures exist for enhancing AMR surveillance which, if coordinated and 
enhanced, would provide significant insights and necessary information for standardized and 
cost-effective treatments. Optimization of treatment for gonorrhoeae is closely linked to disease 
control efforts and reductions in associated morbidity. 

The consultation was informed by work continuing with the Gonococcal Antimicrobial 
Surveillance Programme (GASP). The consultation focused on implementing a global response 
to the threat of global untreatable gonococcal infections, including an early warning system to 
detect the further emergence and spread of cephalosporin-resistant N. gonorrhoeae. 

1.1 Objectives 

(1) To share country and agency experiences of monitoring emergence of AMR and 
elaborate plans for a response to the threat of untreatable gonococcal infections, including 
an early warning system to detect emergence of cephalosporin-resistant N. gonorrhoeae. 

(2) To assess the implications of resistance to treatment of gonococcal infections. 

(3) To fmalize the programme for the WHO/CDC symposium at the 16th International 
Union against Sexually Transmitted Infections (lUST!) Asia Pacific Conference 
(Bali, 4-6 May 2010). 

1.2 Opening remarks 

After welcoming the participants, Dr Massimo Ghidinelli, Regional Adviser, HN/AIDS 
and STI, introduced Dato' Dr Tee Ah Sian, Director, Division of Combating Communicable 
Diseases, Western Pacific Regional Office. 

Dato' Dr Tee Ah Sian delivered the opening speech on behalf of Dr Shin Young-soo, 
WHO Regional Director for the Western Pacific, who welcomed participants to the consultation. 
She noted that the rapidly changing patterns of antimicrobial susceptibility since the introduction 
of antibiotics have created important and serious difficulties for the treatment of gonorrhoeae. 
With every release of new classes of antibiotics, AMR regularly has appeared and expanded. 
Because of this widespread resistance, cheaper, first-line antibiotics have lost their effectiveness 
in treatment regimens. Alarmingly, some settings have reported treatment failures to oral 
cephalosporins, which are used in the last-line treatment of gonorrhoeae. Continued AMR will 
have a major impact on efforts to control the disease and to reduce the morbidity associated with 
gonococcal infections. Therefore, we are dealing with a serious issue with implications that 
gonorrhoea may become untreatable. 

She mentioned that the GASP has been monitoring the emergence and spread of AMR in 
gonorrhoeae in the Western Pacific countries since 1992 and since has provided data and 
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information for the formulation and updating of treatment guidelines. In addition, WHO recently 
ha~ enhanced the global sun:eillance of multidrug- and extended-spectrum-cephalosporin
resIstant gonorrhoeae by revIsing susceptibility standards and introducing new panels of 
gonococcal strains. Compliance with these standards is critical to set up a valid surveillance 
system for AMR in gonorrhoeae. 

Dr Shin Young-soo assured participants that the WHO Western Pacific Regional Office 
was fully committed to supporting the GASP in these endeavours. He expects that a global action 
plan will be formulated to respond to the threat of untreatable gonococcal infections, including 
the establishment of AMR mapping, formulation of WHO surveillance standards and an early 
warning system to detect the emergence of cephalosporin-resistant gonococci. 

1.3 Organization of the consultation 

In the introductory session, Dr Ghidinelli presented the rationale and objectives for the 
consultation and outlined the proposed programme and timetable. All participants accepted the 
proposed programme. A participatory approach was adopted throughout the consultation. 

2. PROCEEDINGS 

2.1 Country presentations on gonorrhoeae surveillance systems 

2.1.1 Asia and the Pacific 

The following Asia Pacific countries provided updates of their gonorrhoeae surveillance 
systems: Bhutan, China, Fiji, Hong Kong (China), India, Japan, the Philippines, 
Sri Lanka and Thailand. 

All countries have observed decreasing trends of gonorrhoeae in their regular reporting 
system. Few ad hoc studies have been conducted to determine gonorrhoeae prevalence. 

The majority of countries' current treatment guidelines include ceftriaxone or cefixime as 
the first-line treatment for gonorrhoeae. Other cephalosporins are recommended first-line 
treatment in Hong Kong (China) (ceftibuten) and Sri Lanka (cefurexirne). Fiji still recommends 
amoxicillin plus clavunalic acid as the treatment of choice. 

A high proportion of penicillin and quinolone resistance has been reported in Asia. Lower 
rates of penicillin resistance and little quinolone resistance have been reported in the Pacific 
island countries. 

The majority of the centres in Asia conducts AMR testing only for ceftriaxone resistance, 
with only a few countries monitoring for oral cephalosporins, such as cefixime (Hong Kong 
(China), Japan, the Philippines and Thailand), ceftibuten (Hong Kong (China)) and cefuroxime 
(Sri Lanka). There also have been reports of reduced susceptibility to third generation 
cephalosporins. Decreased cephalosporin susceptibility was associated with treatment failures 
with oral cephalosporins in Hong Kong (China). Treatment failure was also observed in Japan. A 
proportion (30%-40%) of strains in China demonstrates decreased susceptibility to ceftriaxone. 
Sri Lanka has reported treatment failure with extended doses of cefuroxime since March 2009. 
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Spectinomycin resistance is only monitored in a few countries in Asia. These include 
Bhutan, China, Hong Kong (China), Japan, the Philippines, Sri Lanka and Thailand. There are 
sporadic resistant cases reported, but overall resistance remains low. It also must be noted that 
spectinomycin is not readily available in the majority of countries in Asia, including India. 

Tetracycline resistance has been reported in Bhutan, China, Hong Kong (China) and the 
Philippines, Sri Lanka and India. Sri Lanka (10.5%) reported a lower proportion of tetracycline 
resistance. 

Among the Asian countries represented at the consultation, only Japan is monitoring 
azithromycin resistance. Current data shows that the gonococcus is still susceptible to 
azithromycin. 

2.1.2 Africa 

STI in Africa are high among people living with HIV. There is very limited continuing 
antimicrobial surveillance activity. Thus, data on AMR is not available in many countries in 
Africa. Some limited available data provide an indication of the AMR situation, but they do not 
provide information on the magnitude of AMR. Among countries monitoring AMR, different 
methodologies are being used, technical difficulties are encountered and there is a lack of 
confirmation of potentially important findings. Recently, WHO supported the initiation ofthe 
enhanced gonococcal resistance surveillance. 

Countries have a wide range offrrst-line therapies for gonorrhoeae. Most recent surveys in 
Africa indicate that cephalosporins, azithromycin, spectinomycin and gentamicin remain reliable 
treatment options. Because of the historically observed rapid evolution of macrolide and 
spectinomycin resistance, it has been suggested that these antibiotics be kept as second-line 
treatment options for gonorrhoeae in Africa. 

Data available indicate a high level of resistance to tetracycline and penicillin. Quinolone 
resistance has increased markedly in southern and eastern Africa and there are also recent data to 
suggest resistance is occurring in West Africa. Some countries such as Lesotho, Namibia and 
Uganda have a high prevalence of resistance to ciprofloxacin. Spectinomycin resistance has 
been observed in Cameroon, South Africa, Nigeria and Zambia. Nigeria also has shown 
emergence of azithromycin resistance. Decreased susceptibility to ceftriaxone has been observed 
in Guinea Bissau, Namibia, Nigeria, Zambia and, more recently, in South Africa. 

2.1.3 Morocco 

The prevalence of gonococcal infection among the general population is 0.9% and 7.1 % 
among sex workers. Ad hoc studies revealed that gonococcal strains are resistant to penicillin 
and tetracycline and are still sensitive to spectinomycin, ceftriaxone, cefotaxime and cefoxitin. 

2.1.4 Europe 

The European Gonococcal Antimicrobial Susceptibility Progra=e (Euro-GASP) was 
established in 2004 and has expanded from 12 to 15 participating countries. The Euro-GASP 
works with a network of laboratories and provides quality assurance programmes, a quality 
control panel of control strains, conducts sentinel surveillance, molecular outbreak typing and 
training programmes. About 110 consecutive gonococcal isolates are collected at each sentinel 
site. Penicillin and tetracycline susceptibility testing is not conducted every year. 
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First-line treatment for gonorrhoeae in the majority of the countries include ceftriaxone 
250 mg, cefixime 400 mg and spectinomycin 2 grams in Western Europe. Treatment options in 
Eastern Europe are more variable, including the use of erythromycin, azithromycin, kanamycin 
and quinolones. 

The surveillance system has detected a high incidence of ciprofloxacin resistance and 
chromosomally mediated resistant N gonorrhoeae (CMRNG), with more than 10% incidence of 
tetracycline-resistant N gonorrhoeae (TRNG) and penicillinase-producing N gonorrhoeae 
(PPNG). There is a small proportion of azithromycin resistance reported. There is no resistance 
observed with ceftriaxone and spectinomycin. However, there is an observed increasing 
ceftriaxone MIC drift. 

In Eastern Europe, little data are available but work is in progress. Overall, there is a high 
level of resistance to penicillin, tetracycline and ciprofloxacin. There is also rapidly increasing 
resistance, including a high-level resistance to spectinomycin. Spectinomycin resistance is 
identified annually in Russia. In addition, Russia and other European Union (ED) countries are 
observing an increasing ceftriaxone MIC drift. 

The vision is to increase the members ofthe network to include 33 countries and increase 
the isolates to 200 from countries with a higher gonorrhoeae burden and enhance representation 
and improve AMR surveillance, including the use of the 2008 WHO reference strains for quality 
assurance (QA) and quality control (QC). 

2.1.5 The United States of America 

The Gonococcal Isolate Surveillance Project (GISP) was established in 1986. There are 
25-30 sentinel sites that submit 25 male urethral gonococcal isolates, with clinical and 
demographic data, to the regional laboratory. There are four regional reference laboratories that 
perform antimicrobial susceptibility testing using the agar dilution method. Antibiotics tested are 
penicillin, tetracycline, spectinomycin, ciprofloxacin, azithromycin, ceftriaxone, cefixime and 
cefpodoxime. The recommended treatment for gonorrhoeae includes ceftriaxone or cefixime. 
Alternative treatment includes spectinomycin, 

Currently, there are no gonorrhoeae isolates with decreased susceptibility to ceftriaxone 
detected. However, there are isolates with higher MICs to cephalosporins reported. Azithromycin 
MICs are also increasing. 

Important insights have been shared regarding the quinolone-resistant Neisseria 
gonorrhoea (QRNG), which may relate to cephalosporin resistance surveillance. 

(1) QRNG was imported and initially observed in Hawaii. QRNG patients were 
identified through susceptibility testing and not identified as a result of recognition 
of treatment failures. 

(2) Where QRNG surveillance took place, susceptibility data generally represented 
less than 15% of gonorrhoeae cases. 

(3) There has been a little MIC creep, thus MIC data could not predict the 
emergence ofQRNG. 

(4) It also was observed that the rapid increase in QRNG could not be contained 
with the use of alternative therapy. 



5 

AMR monitoring in the United States of America is being confronted with a decrease in 
laboratories performing susceptibility testing outside of the GISP and the absence of widespread 
culture testing since nonculture tests, including nucleic acid amplification tests (NAATs), are 
rapidly replacing culture and, subsequently, some health departments no longer have the capacity 
to culture N. gonorrhoeae. As a result, there is an extremely limited sampling or no sampling of 
certain populations, including women and private patients. The continued decrease in 
gonorrhoeae culture testing and antimicrobial susceptibility testing pose a real threat to 
monitoring newly emerging resistance in gonorrhoeae in the United States of America. 

2.1.6 Canada 

Gonococcal infections remain low in Canada. The surveillance system has detected 
decreasing PPNG and TRNG but increasing CMRNG. Ciprofloxin resistance peaked in 2006 and 
2007, with a decrease in 2008. Azithromycin resistance is less than 0.3% oftested strains. Few 
strains tested (109) have decreased susceptibility to cefixime with MICs of 0.25 mg/L and 
0.5 mg/L and to ceftriaxone with MICs of 0.125 mgIL and 0.25 mg/L. 

Canada also has experienced a decrease in the culturing of N. gonorrhoeae because of the 
shift to NAATs for the diagnosis of gonorrhoeae. There are also issues in the standardization of 
the panel of antibiotics tested. Moreover, the current surveillance systems need to capture 
resistance of antimicrobials not used in Canada and to ascertain the trends of strains in the 
general population that are below the threshold of resistant interpretation. 

2.1.7 Latin America and the Caribbean 

The GASP was established in 1990 in Latin America and the Caribbean with varying 
degrees of country participation. Active surveillance ended in 1999 because of limited funding. 
The GASP is being revived with about 13 countries being requested to participate (10 South 
American countries, one from Central America and two from the Caribbean). 

The majority of countries recommend ceftriaxone and ciprofloxacin as their first-line 
treatment for gonorrhoea. 

Gonococcal strains remain susceptible to third generation cephalosporins; however, some 
countries do not test for cephalosporin susceptibility. Trends of ciprofloxacin resistance emerged 
in Argentina, Peru and Uruguay in 2003. Azithromycin also has been recommended as 
alternative treatment in many areas in Latin America for many years. Reduced susceptibility and 
resistance to azithromycin was reported in the 1990s, with Argentina reporting a high level of 
resistance. Spectinomycin has been an alternative treatment. However, a few outbreaks of 
spectinomcycin-resistant strains have been reported. 

In Brazil, gonococcal strains remain resistant to penicillin, tetracycline and azithromycin. 
However, there is a reported decline in penicillin resistance because of the non use of penicillin. 
It must be noted, though, that it will not be possible to revert to penicillin as a treatment of choice 
once resistance has developed. There is an emergence of ciprofloxacin resistance and emerging 
strains of decreased susceptibility to ceftriaxone. 

Common issues arising. from the discussion included: 

(1) Sampling. 
(a) limited sampling from most at-risk populations - high frequency transmitters in 
the surveillance systems; 
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(b) a majority of samples are collected from urethral discharge. Limited extra
genital samples are being collected; 
(c) loss of culture capability due to NAATs or syndromic case management; 
(d) low number of samples for surveillance systems; and 
(e) limited samples for geographic representativeness. 

(2) Interpretation ofMICs and breakpoints for cephalosporin-resistant strains. There is a 
need to collect known treatment failures to determine breakpoints for cephalosporin 
resistance. 
(3) There is a need to define clinical treatment failure. 
(4) There is a need to have a standard definition of multi drug resistance. 
(5) Standardize the use of the term "decreased susceptibility" rather than nonsusceptibility 
(which may mean resistant) or reduced susceptibility (which may be abbreviated as RS 
and be mistakenly be labeled as resistant). 
(6) Value of maintaining historical antibiotic (penicillin and tetracycline) in AMR 
surveillance in terms of utility and cost. This will have an implication in defining 
multidrug resistance. 
(7) Availability of antibiotic discs and powders. 
(8) Lack of standardization of panels of antibiotics tested. 
(9) Urgent need for exchange of information and cephalosporin-resistant gonorrhoeae 
strains. 
(10) Timely dissemination of data to inform national treatment guidelines. 
(11) Inadequate treatment compliance and poor quality of drugs which facilitates the 
rapid development of AMR. 

(a) compliance of the private sector to the STI national treatment guidelines; and 
(b) limited drug access and poor drug quality. 

(12) Budgetary constraints and sustainability of surveillance - need for more government 
support. 

2.2 Implications of antimicrobial resistance in gonorrhoeae 

2.2.1 Programmatic responses to decreasing in vitro susceptibility and treatment failures 

Monitoring of AMR in the majority of countries includes monitoring the in vitro 
susceptibility of gonococcal strains (by measuring MICs). In vivo (clinical outcomes) or 
treatment failures are not being monitored systematically. The majority of treatment failures are 
determined in clinical trials and anecdotal evidence. In addition, programmatic responses to 
AMR are often ad hoc and delayed. 

Some of the programmatic hurdles in AMR are the lack of timely local AMR surveillance 
data and the lack of quality assurance of in vitro susceptibly data. There are also issues about the 
optimal treatment recommended dose when lower doses are preferred to contain cost, newer and 
effective treatment options are more expensive and misuse of expensive broad spectrum 
antibiotics is widespread. Advocacy is, therefore, needed in treatment guideline revisions, 
support for antimicrobial susceptibility testing and ensuring the rational use of drugs. 

To minimize the negative impact of cephalosporin-resistant gonorrhoeae (ceph-r GC) on 
the clinical management of individual patients and the prevention and control of gonorrhoeae at 
the community, country, regional and global levels, the following strategies were proposed: 

(1) Ensure adequate sentinel AMR surveillance in order to inform treatment guidelines in 
all countries. 
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(2) Establish a strategy to rapidly detect patients with gonococcal infections who 
experience a clinical and/or microbiological treatment failure following treatment with 
recommended cephalosporin therapy. 

(3) Ensure the effective clinical management of affected patients and their sexual 
partners. 

(4) Outline recommended public health actions to be implemented at the national and 
state levels following detection of ceph-r GC cases. 

To improve the early detection of ceph-r GC, a reflex snapshot investigation following 
identification of a ceph-r GC case can be conducted. Such an investigation has been conducted in 
the ceftibuten treatment failure in Hong Kong (China) (ref: Lo, et al2008) and a snapshot study 
has been carried out in western Japan (ref: Shot, et aI2008). A systematic surveillance approach 
also could be considered with the following elements: establishing surveillance case definitions, 
increasing the awareness of clinicians and patients and implementing a continuing systematic 
monitoring and case investigation. 

Effective clinical management of affected patients and their sexual partners is equally 
essential to contain AMR. Optimal recommended doses for different anatomical infections 
should be administered. Knowledge of pharmacokinetics of recommended cephalosporins should 
be applied. The quality and potency of existing antibiotics should be assured. In addition, clinical 
trials should be conducted, including the possibility of multidoses and combined therapy and 
newer classes of antibiotics. 

Public health action at the national and subnationallevels following detection of ceph-r 
GC cases should be in place. Geographical mapping and epidemiological profiling for high-risk 
areas and population groups for a targeted response will be essentiaL The capacity of the local 
laboratory to perform gonococcal cultures and susceptibility testing should be assessed. The 
capacity of local public and private health services to perform laboratory evaluation on 
cephalosporin treatment cases should be determined. An implementation plan should be 
formulated to enhance gonococcal cultures and antimicrobial susceptibility testing (AST), 
conduct targeted screening programmes in affected areas by using risk factors associated with 
ceph-r GC and consider test-of-cure recommendations of individuals with positive risk factors 
for ceph-r GC. 

2.2.2 Ensuring data validity and comparability in programmes for AMR monitoring in 
N gonorrhoeae 

In order to optimize treatment and detect emerging resistance, valid and comparable data 
is required. Following the reported increase in the number of strains with decreased in vitro 
susceptibility to extended spectrum cephalosporin (ESC) and documented treatment failures to 
gonorrhoeae, there is a need to have a consensus on how to define and detect ceph-r GC. 

The key genetic alterations associated with in vitro increase in ceftriaxone MICs are: 

(1) Mosaic penicillin-binding protein 2 (PBP2), encoded by the penA gene and, in 
particular, to the presence of the mosaic PBP2 in gonococci from treatment failures in oral 
cephalosporins. PBP2 is the major target of beta-lactam antibiotics in gonorrhoeae. Many 
suggest that the presence of mosaic PBP2 is a pivotal requirement for decreased 
susceptibility to cephalosporins. 
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(2) Multiple transference resistance (Mtr): mutations in mtrR promoter, MtrR and other 
mtrC-MtrD-MtrE operon, which increase the expression of the efflux pump. 

(3) Changes in the penB encoding a porin protein and changes in penA, which encodes 
PBP1. 

(4) Other identified penA lesions (mutations within the gonococcus), described at 
position 501, 542, 551. 

(5) Other lesions, including mutations in pilQ. These combinations of changes were said 
to define an ambiguous association between penA mosaic alleles, polymorphisms in genes 
and raises MICs to cefixime and ceftriaxone. 

These different mutations and combinations of genetic changes however, have differential 
effects on the oral and parenteral cephalosporin in vitro (MICs) and in vivo (clinical outcomes). 

Laboratory detection of gonococci with decreased susceptibility to ceftriaxone is 
problematic. Several methods are being preformed, including disc testing, MIC testing and 
molecular screening. There is a lack of clarity on the parameters for their recognition. To date, 
there are no strains "resistant" that correlate with clinical failure to support the definition. The 
existing criteria for cefixime resistance are also confusing. The current and tentative breakpoints 
for resistance will require modification based on the MICs of strains from treatment failures. In 
addition, because of the differential effects of different combinations of genetic changes on the 
MICs of various cephalosporins, laboratory data for one antibiotic cannot be extrapolated to 
other cephalosporins. Detection of mosaic PBP2 by molecular methods is possible, but it will not 
predict treatment outcomes because of the wide range ofMICs in the presence of mosaic PBP2. 

It is recommended that when 5% of the gonorrhoeae strains are resistant to a particular 
antibiotic, action is needed to replace the antibiotic with other treatment recommendations. In 
order to provide valid data on AMR prevalence for reliable decisions on treatment 
recommendation, there should be sound epidemiological and microbiological methods with 
proper data analysis and dissemination to relevant authorities. 

To ensure a microbiologically sound method, standard testing methods should be used. 
Internal quality control using gonococcal reference strains should be in place to ensure correct 
MIC reading and interpretation of MIC values to the phenotypic category of "resistant" and 
"susceptible". External quality assurance should be conducted through testing of N gonorrhoeae 
sent to a laboratory from the regional reference centres as unknowns. QC and external quality 
assurance system (EQAS) are essential for validity and comparability of detection of resistance 
and decreased sensitivity gonorrhoeae strains and should be based on the universal panel of 
WHO reference cultures (WHO reference strains) that is constantly reviewed and updated. 

2.2.3 Global mapping and implementation of a global early warning system for emerging 
cephalosporin resistance in N gonorrhoeae and gonococcal treatment failures 

Global mapping will provide an understanding of the dynamics of the spread of resistant 
N gonorrhoeae, which could be enhanced by a phenotypic and genotypic characterization of 
gonococci and an overall picture of the AMR patterns and a useful advocacy tool. This will 
require a commitment from countries and regions and sharing of data. Comparable data will be 
needed and there is a need to use valid methods, appropriate controls and adequate sample size. 
The global mapping will be easier for established clinical correlates of resistance and can be used 
for mapping decreased susceptibility. 
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As noted, an ideal gonococcal AMR surveillance includes consecutive cases from high 
volume clinics in an urban or poor setting with continuing surveillance rather than periodic 
sampling, including only patients who have not previously received treatment, with appropriate 
sample size, including males and females and men having sex with men (MSM) with pharyngeal 
and rectal isolates. The methods should be valid with appropriate controls and subscribe to an 
external quality control (EQc) programme and results reported in a timely manner. Because of 
several constraints, an acceptable gonococcal AMR surveillance can be periodic with regular 
sampling, including sampling men with acute urethritis, using an adequate sample size, using 
validated methods of AMR testing with controls and subscribing to an EQC programme. 

An early warning system is essential to contain and mitigate the impending emergence of 
multiple resistance or untreatabledisease. The system will be dependent on sharing of data and 
strains for public good, establishment and maintenance of a web-based system and parallel 
systems of laboratory data surveillance and posting of treatment failure data. 

Current AMR surveillance provides a snapshot of the AMR situation but does not provide 
an early warning system. Monitoring treatment failures would, therefore, be necessary. There 
should be an increased awareness of the threat of emergence of cephalosporin resistance among 
providers and patients and clinicians and there should be a capacity to collect specimens for test
of-cure cultures. Standardized clinical and epidemiological data should be collected and results 
promptly reported to the clinical sites and authorities. 

2.2.4 Molecular methods for monitoring and detecting antimicrobial resistance 

NAATs are rapidly replacing culture in diagnostic tests for gonorrhoeae. Currently, 
initiatives are under way to determine the use of molecular methods for AMR surveillance. 
Genetic AMR detection through single or mUltiplex conventional polymerase chain reaction 
(PCR) or real time PCR was being undertaken. Demonstrating the genetic sequences responsible 
for the most important resistance mechanism against fluroquinolones, spectinomycin and 
extended-spectrum cephalosporin is one of the research agenda. Genetic sequencing includes 
semi-automated (probe-based) por sequencing and opa typing and N gonorrhoeae multi-antigen 
sequence typing (NG MAST). 

Spectinomycin and azithromycin genetic AMR detection still relies on sequencing, and 
better methods are needed. For extended spectrum cephalosporins, the use of broad assay PCR to 
detect the penA mosaic alleles has been carried out. However, the genetic AMR detection for 
extended spectrum cephalosporins is suboptimal because of multiple resistant determinants and a 
lack of knowledge and similarities with other Neisseria species. The genetic AMR detection of 
extended spectrum cephalosporins where penA mosaic alleles have similar sequences in other 
Neisseria species bring about false positive results. In addition, penA mosaic alleles have a 
divergent effect on MIC, which results in confusion of the defInition of a penA mosaic and 
interpretation of a positive PCR. 

Increased knowledge and correlates between genetic mechanisms, MICs and treatment 
outcomes at different sites (breakpoints) is needed. To date, culture and phenotypic antimicrobial 
susceptibility testing still remain essential until newer molecular methods are developed for 
monitoring and detecting AMR. 

2.2.5 Collaborative mechanisms for surveillance: gonococcal antimicrobial resistance, 
including other STIs 

As noted earlier, the network of laboratories is an essential collaborative mechanism for 
surveillance. Establishing a network is often initiated through identifying contacts who are 
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working in STIs in each country and are interested and have the capacity to collaborate through 
known people or through official channels and contacts. 

In order to maintain the network, everyone in it should be an equal partner, have 
ownership of their projects and any differences should be recognized. It is also essential that 
regular communication is carried out. 

In managing the network, it is useful to establish a steering group from different countries 
with different expertise and to learn about the members, the type of laboratory, methods used and 
isolates and specimens received. Quality assurance programmes should be in place to ensure 
robust and comparable data, including examining the concordance of results of the different 
methods and comparability of susceptible data. Publication issues should be resolved. 

2.3 Regional Support for N gonorrhoeae Antimicrobial Resistance Surveillance 

2.3.1 The GASP Programme in the Western Pacific and South-East Asia Regions 

The Western Pacific Region GASP, coordinated from Sydney, Australia, has been 
operative since 1992 and has provided information to optimize the antibiotic treatment for 
gonorrhoeae in the Region. There are 20 countries participating with 24 reporting countries. The 
participating laboratories conduct susceptibility testing to one or more laboratories, incorporate 
quality control (e.g. control panels) and participate in the EQAS programme. Participating 
laboratories send AMR data to the WHO Collaborating Centre for sexually transmitted diseases 
(STD) in Sydney, Australia where data is analyzed and a report is written and published in a peer 
review journal. 

The WHO EQAS programme includes dispatching a set of gonococci each year as 
unknowns to each of the participating laboratories in the Western Pacific and South-East Asia 
Regions. Some of the observations in the results of EQAS testing were: 

Difficulties in targeting strains that have altered susceptibility with cephalosporins. 

(1) Correct results but wrong interpretation. 

(2) Clinical and Laboratory Standards Institute (CLSI) method uses high potency 
ceftriaxone disc (CRO 30 ug), which results in higher breakpoints and most gonococci 
with penA changes undetected. 

(3) There are no uniform methods and breakpoints for MIC and zone sizes for disc 
testing. Thus, comparing resistance rates from different countries is not possible. 

To address the variability of breakpoints for MICs from different methods, the use of 
WHO control strains to correctly define gonorrhoeae by category (resistance, intermediate and 
susceptible) is recommended. This will provide a sound basis for comparison of resistance rates 
from different countries. Comparability of data is possible by ensuring uniformity of interpretive 
measures and maintaining QC and EQAS programming. 

The GASP in the South-East Asia Region has been functional since 1997 with two 
regional reference laboratories in the Venereal Disease Division, CDC, Bangkok and SafdaIjang 
Hospital, New Delhi. Sri Lanka, Nepal and Bangladesh participate in the network. Difficulties to 
attend to in the EQAS include errors in interpretation and incorrect categorization as well as 
cephalosporin test results producing high error rates without improvement. Further strengthening 
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of EQAS and expanding participating laboratories are some of the aims being planned for the 
future. 

2.3.2 Eastern Europe and Central Asia 

In collaboration with the Eastern Europe Sexual Reproductive Network, which includes 
15 countries, regional support is provided to optimize and ensure quality of gonorrhoeae 
diagnostics in Eastern European countries. 

The network has engaged collaborators in 11 countries and has established diagnostic and 
AMR surveillance standards. Collection of gonococci (GC) strains has been initiated in six 
countries. There are issues in implementing QA and QC for culture and AMR testing, 
preservation of gonococcal isolates, access to quality laboratory reagents, expanding and 
sustaining the network, including some cultural barriers, lack of ownership, strengthening QC 
and EQAS and a lack of formal structures and funding. 

2.3.3 Latin America GASP 

Through a small grant, the GASP network in Latin America and the Caribbean was 
re-established in 2009 with a coordinating base in Saskatchewan, Canada. Activities and methods 
undertaken by each centre have been documented. A survey of potential participants has been 
initiated in 13 countries (10 in South America, one in Central Ame<ca and two in the 
Caribbean). The GASP coordinating centre is providing support in establishing country AMR 
surveillance and quality control systems. A system of sentinel surveillance for emerging new 
AMR is being set up. Centres for investigating molecular epidemiological trends and molecular 
determinants of AMR are being established. The regional map for gonorrhoeae AMR is being 
updated. Information to guide the modification of regional treatment guidelines is being 
disseminated. 

2.3.4 Africa GASP 

The Africa GASP network is being enhanced with a coordinating base in Johannesburg, 
South Africa. A WHO HQ STI AMR Laboratory Advisory group is being established to provide 
technical and other advice to the STI group at HQ. Laboratory support and training, as well as 
advocacy with the Department of Health in South Africa, establishing a quality assurance 
programme and sustainable funding are some of the plans for this network. To date there is 
limited continuing surveillance activity in the Africa Region, with patch data on AMR. Of the 
existing efforts, there are varied methodologies being used, with numerous technical issues to be 
addressed. 

2.4 Chlamydia Control in the Western Pacific Region 

A brief overview was provided on the need to also address chlamydial infections since 
syndromic management and reporting always have addressed both gonorrhoeae and chlamydial 
infections together. 

Ad hoc surveys have shown high rates of chlamydial infections in most-at-risk groups in 
the majority of countries in the Western Pacific Region. Rates are relatively higher than 
gonococcal or syphilis infection. Of particular interest are the high rates of infection of 
Chlamydia trachomatis even among antenatal women in the Pacific island countries. Targeted 
interventions with most-at-risk populations has been the main focus of controlling Chlamydia as 
an essential HN prevention strategy. 
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The components of targeted intervention included outreach and peer education, enhanced 
community involvement, creating an enabling environment for condom use through the 
100% condom use programme and STI services. STI services in the low-resource settings consist 
of syndromic case management and screening and treatment of asymptomatic STIs, including 
presumptive treatment. 

Current issues on rapid diagnostic tests for screening for chlamydial infection were 
discussed. Currently, there is no rapid test that has achieved the ASSURED WHO criteria for an 
ideal rapid diagnostic test (Affordable, Sensitive, Specific, User-friendly, Rapid/robust, 
Equipment-free and Deliverable). 

In the Pacific island countries, an epidemiologic treatment of antenatal women, 
recognizable high-risk populations and of young adults is being planned using single-dose 
azithromycin. As advised, it would be necessary to monitor AMR in gonorrhoeae for 
azithromycin since this might affect gonorrhoeae susceptibility to azithromycin if presumptive 
treatment does not include treatment for gonorrhoeae. The dose for azithromycin would be 1 
gram. 

2.5 Working Group Discussions 

Two working groups were established as part of the proceedings. Participants worked in 
small groups and then presented their work to the broader group for plenary discussion. A 
summary of the key points and recommendations from each of these is provided below. 

2.5.1 Analysis of AMR surveillance and treatment options for Neisseria gonorrhoeae 

(l) Completeness of country AMR data with regard to: 

Sample size should be: 

(a) population should be representative and not biased; 

(b) sample size should be sufficiently large to fulfil the surveillance objective and 
based on prevalence of infection; 

(c) it should be able to detect 5% resistance to antimicrobials used, based on 
statistically sound calculations; 

(d) it may be more practical to test all samples available at the laboratory; and 

( e) it would be significant if samples are also obtained from other anatomical sites. 

Study population: 

(a) representative of the wider population, including high frequency transmitters
high-risk populations (e.g. MSM, sex workers (SW), STI clinic attendees) should 
be considered; 

(b) the sample population should be defmed; 

(c) The nature of the sample population should determine the threshold for action
a change in drug treatment for high-risk populations should be carried out 
immediately when resistance is detected; and 
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(d) the issue of the limited involvement of private sector was raised. 

Geographical representation (both international and intranational, especially countries 
with no homogeneous populations - urban and rural) should be ensured. 

The frequency of AMR studies could be: 

(a) testing real time; and 

(b) reporting annually. 

(2) Category of antimicrobial testing 

(a) The category of antibiotics should consider the cost-effectiveness in choosing 
antibiotics for testing. This should consider resources (human and consumables) 
availability and the utility of the AMR monitoring (clinical treatment and 
surveillance to inform empirical treatment strategies). 

(b) Difference in the range of antimicrobials to test should consider the 
geographical location and antibiotics for gonorrhoeae treatment. 

(c) Standard and optional antimicrobials for AMR monitoring: 

(i) Varied, based on use for clinical treatment and the current national 
guidelines. 

(ii) For penicillin, tetracycline and quinolones, baseline data can be collected 
periodically or every three to five years to provide a snapshot or background 
reference. However, this may result in a loss of expertise and a loss of opportunity 
to give antibiotic phenotype the ability to inform on clonal expansion and further 
necessary testing such as auxotyping, serotyping and NG-MAST. 

(3) Methods used to determine AMR patterns should be standardized at the regional level 
to ensure adequate EQAS and standardized interpretations and breakpoints for determining 
susceptibility and resistance of antimicrobials. 

(4) The national treatment guidelines should be revised when the proportion of strains for 
N. gonorrhoeae resistant is at a level of 5% or more. The AMR data should be valid and 
comparable. Laboratory data that show increased AMR and incidents of treatment failure 
reported for two years should provide an impetus to revise national treatment guidelines. The 
selected recommended treatment option should have above 95% efficacy, ideally should be 
single-dose therapy, be of reasonable cost and be readily available and safe. 

(5) AMR monitoring should be conducted at the health care system which is nearest to 
the data collection site. However, in some settings, AMR monitoring is conducted in the facility 
with adequate laboratory for GC culture. 

(6) Mechanisms for better linkage between AMR surveillance data and action: 

(a) improved communication and coordination with the national programme; 

(b) regular coordination and feedback to health care providers; 
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(c) improve communication and linkages between different levels of laboratory 
services involved in AMR; 

(d) timely dissemination of results through website and STI alerts (executive 
summaries) instead of waiting for annual reports; and 

( e) enhance data sharing. 

(7) Ethical issues 

(a) Requirements for ethical clearance to collect specimens for gonorrhoeae 
cultures in some situations: mechanisms should be in place to integrate specimen 
collection as a routine clinical procedure, which may include building in protocols 
from syndromic surveillance to include criteria for specimen collection for 
laboratory testing. 

(b) Establish a policy on surveillance to obviate the need for individual consent. 

2.5.2 Action plan to respond to the threat of un treatable gonorrhoeae 

The different working groups provided key components and activities for the action plan 
to respond to the threat of un treatable N gonorrhoeae adapted to the regional context. The 
following key components and activities emerged from the group discussions: 

Main Objectives of the action plan: 

To provide technical and programmatic guidance to country, regional and global 
stakeholders to devise nationally- and regionally-appropriate public health action plans to 
respond the threat of multidrug-resistant N gonorrhoeae. 

Situation assessment 

Current situation on development of - Review AMR situation in different regions 
AMR in N gonorrhoeae, including 
ceph-r in GC and limited treatment - Global and regional mapping of AMR data 

options available (availability/quality) 

- Review of (AMR) data-driven treatment guidelines in 
different regions 

Enhanced surveillance 

Early warning systems - Existing AMR surveillance system (GASP) 

- Produce valid, comparable AMR data (EQAS) 

- Sharing information between countries, centres, 
agency 

- Establish real-time information sharing platforms 
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- Monitoring drift of MICs for cephalosporins 

- Sharing GC strains with reduced susceptibility to 
cephalosporins for confirmation (through WHO) 

- Monitor of treatment failures (case defmition needed) 

- Identify early warning indicators (combined clinical, 
epidemiological and microbiological parameters) 

Increase awareness of clinicians and - Increase awareness of the threat of ceph-r GC 
laboratory (both public and private) 

- Establish communication channels (newsletters and 
publications) 

Sustainability of AMR surveillance - Advocate for national commitment and resource 
activities allocation to AMR initiatives 

Resource mobilization - Conduct fund-raising 

-Allocate resources and prioritize gonorrhoeae AMR 
monitoring 

Epidemiologic support 

Systematic monitoring of treatment - Provide a standard case definition for treatment 
failures failure 

- Provide guidance on monitoring and investigation 
protocols 

Collection of essential epidemiological - Collect minimum data set (demographic, sexual and 
data and linked with AMR data behaviour) in AMR surveillance networks 

Outbreak response plan - Establish a rapid response team to investigate 
treatment failure cases 

-Establish protocols for investigation of an outbreak 

Rapid epidemiological assessment -Establish protocols and guidance for a rapid 
survey epidemiological survey to assess the extent of spread of 

ceph-r strains 

Laboratory capacity strengthening 

Assessment of laboratory capacity - Map laboratory with culture and antimicrobial 
( countrylregion) susceptibility testing (AST) capability 

- Enhance transport and storage facilities for isolates 

- Identify areas to improve and implement appropriate 
improvements 
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Prompt dissemination of AST data for -Improve linkages between laboratory networks and 

public health actions clinicians and public health authorities 

Training - Assess training needs 

_ Improve technical knowledge and performance 

_ Provide training on culture and AST techniques, 
including QC and EQAS 

Research and development - Conduct research studies 

_ Enhance the current understanding of mechanisms of 
resistance to cephalosporins 

- Establish a rapid test to detect resistance mutation and 
assist alternative treatment choice 

Clinical support 

IdentifY alternative effective treatment - Ensure availability of alternative drugs for 
for ceph-r GC cephalosporins treatment failure cases 

- Conduct clinical trials on alternative therapies 

Partner notification, treatment and - Give priority to cases epidemiologically linked to 
follow-up ceph-r GC case 

Training - Training on identification and investigation and 
management of treatment failure and confirmed ceph-r 
cases 

Appropriate use of broad spectrum - Appropriate use of broad spectrum antibiotics 
antibiotics 

- Avoid using suboptimal cephalosporins to avoid 
resistance development 

Enhanced gonorrhoeae control 

Assessment of burden of gonorrhoeae - Improve surveillance 
and its sequelae 

Scale-up gonorrhoeae control activities - Implement new and innovative intervention activities 

- Renew commitment of the national programme 

Assurance of potency and quality of - Ensure adequate potency and quality of drugs 
essential drugs for GC treatment 

Advocacy, Programme Coordination and Collaboration 

Dissemination of information for - Conduct an expert review on current situation on 
advocacy and awareness ceph-r GC 
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- Prepare advocacy review paper 

Coordination of activities at country, - Establish global, regional, national committees for 
regional and global levels coordination 

Partnership with global and regional - Strengthen partnership with 
advocacy groups 

• lCG 

• ruSTl 

• Other AMR surveillance groups 

• Other emerging infectious disease groups 

• Pharmaceutical companies 

Funding agencies - Resource mobilization 

Procurement of drugs and laboratory - Support WHO bulk purchase of lab supplies 
supplies (e.g. e-test) 

2.6 Dissemination of the outcome ofthe consultation in the WHO/CDC symposium at the 
16th International Union against Sexually Transmitted Infections (ruSTD Asia Pacific 
Conference in Bali, Indonesia, from 4 to 6 May 2010 

The following programme was agreed upon to disseminate the outcome of the Manila 
consultation at the 16th ruSTI conference in Bali: 

(1) Antimicrobial resistance in N gonorrhoeae: A global perspective -
Francis Ndowa, (WHO, Geneva) 

(2) Multidrug resistant N gonorrhoeae in the Western Pacific and South-East Asia 
Regions - Athena Limnios, (Australia) 

(3) Basic microbiology and mechanisms of resistance in N gonorrhoeae -
Magnus Unemo, (Sweden) 

(5) Strategic plan to respond to antimicrobial resistance and emergence of 
cephalosporin resistance in N gonorrhoeae - Ye Tun, (CDC-the United States of America) 

(6) Opportunities for funding priority interventions for sexual and reproductive health 
(SRH), including STIs - Manjula Lusti-Narasimhan, (WHO, Geneva) 

(7) Round-table Discussion: Epidemiological, clinical and programmatic implications 
and responses to AMR in N gonorrhoeae - Facilitated by Ron Ballard, (CDC-the United 
States of America) 
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3. CONCLUSIONS AND RECOMMENDATIONS 

3.1 Conclusions 

(1) Globally, AMR in N gonorrhoeae is increasing in prevalence, which compromises 
effective treatment and disease control efforts. High rates of penicillin, tetracycline and 
quinolone resistance long have been detected and these medicines are not recommended 
for gonorrhoeae treatment in the majority of countries worldwide. AMR to spectinomcycin 
and to newer antibiotics such as azithromycin also have emerged. The emergence of 
different fDlms of resistance to N gonorrhoea is often followed by a rapid spread. 
Unrestricted access to antimicrobials, inappropriate selection and overuse of antibiotics 
and suboptimal quality of antibiotics, as well as inherent genetic mutations within the 
organism, contribute to the growth of resistance. 

(2) There are increasing reports of clinical treatment failures and decreased 
susceptibility to cephalosporins, the last-line treatment for gonorrhoeae, raising concerns 
that gonorrhoeae may become untreatable. 

(3) AMR surveillance is essential to optimize treatment recommendations and detect 
emerging antimicrobial resistance. The majority of higher-income countries have 
established AMR surveillance systems. However, there is a lack of AMR data in many 
countries, especially those with high burden rates. In addition, AMR data are not 
comparable across countries and they are of questionable validity, which compromise the 
early detection of emerging resistance. 

(4) A collaborative mechanism through regional networks of laboratories is essential to 
provide support to the participating laboratories to ensure comparability and validity of 
AMR data, to establish quality control and quality assurance and to build capacity for 
AMR monitoring, including use of the gonococcal culture method. 

(5) There is growing concern about obtaining sufficient numbers of viable and 
representative gonococcal isolates because of the diminishing practice to culture 
N gonorrhoeae and the diminishing capacity to conduct antimicrobial susceptibility 
monitoring as a result of either the use of the syndromic case management approach or the 
shift to nonculture tests, including NAA Ts. 

(6) NAATs are rapidly replacing culture in the diagnosis of gonorrhoeae. Current 
molecular methods are being explored for use in AMR surveillance. However, more 
knowledge and correlates between genetic mechanisms, MICs and treatment outcomes at 
different sites are needed. To date, culture and phenotypic antimicrobial susceptibility 
testing still remain essential until newer molecular methods are created for monitoring and 
detecting AMR. 

(7) Current AMR surveillance provides a snapshot of the AMR situation but does not 
provide an early warning system for emergence of AMR and does not tackle the issue of 
detecting cephalosporin treatment failures. Monitoring and recording and analysing cases 
of treatment failures are, therefore, necessary. 

(8) There are difficulties with reliable in vivo (clinical) and in vitro (MICs) detection 
and reporting of cephalosporins-decreased susceptibility N. gonorrhoeae. There are 
variations in the interpretative values ofMICs because of the poor standardization of 
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methods and EQAS. There is a lack of clarity on the parameters for their determination. 
To date, there are no strains "resistant" to cephalosporins that correlate MIC breakpoints 
with clinical failure to support the definition of cephalosporin resistance. 

(9) There are insufficient mechanisms to better link AMR surveillance data to action. 

3.2 Recommendations 

(1) Continue to strengthen and expand the global gonococcal antimicrobial 
surveillance programme by supporting regional networks and expanding participation of 
laboratories in the AMR surveillance. 

(2) Ensure comparability and validity of AMR data through standardizing methods for 
antimicrobial surveillance testing and ensure adequate EQAS and quality control, 
standardizing the interpretation for determining susceptibility and resistance to 
antimicrobials based on the universal panel of WHO reference panels (WHO reference 
strains) which are constantly reviewed and updated. 

(3) Respond to the threat of emerging cephalosporin resistance by formulating a plan to 
include: 

(a) Review the AMR situation in different regions. 
(b) Establish global and regional mapping of AMR. 
(c) Establish an early warning system to contain and mitigate the impending 
emergence of cephalosporin resistance, including multidrug resistance. IdentifY early 
warning indicators. WHO should facilitate the sharing of data and strains and 
establish and maintain a web-based system of posting treatment failure data.( d) 
Systematically monitor treatment failures by establishing a standard case definition 
of treatment failure and protocols for monitoring. 
(e) Establish an outbreak response to detect and investigate treatment failures. 
(0 Collect essential epidemiological data linked with AMR data. 
(g) Increase awareness of clinicians and laboratory staff both in the public and 
private health sectors about the threat of cephalosporin-resistant gonorrhoeae. 
(h) Strengthen the laboratory capacity to perform antimicrobial susceptibility 
testing, including culture methods for detecting N gonorrhoeae. 
(i) IdentifY alternative effective treatment regimen for gonorrhoeae. 

(4) Enhance efforts to sustain gonorrhoeae control and integrate efforts for rational 
drug use. 

(5) Advocate continued support for AMR surveillance at national, regional and global 
levels. 

(6) WHO should support the coordination and collaboration of the GASP and support 
the bulk purchase oflaboratory supplies for AMR. 
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Division of Sexually Transmitted Diseases Prevention 
National Center for HIV! AIDS, Viral Hepatitis, STD 
and TB Prevention (NCHHSTP) 
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ANNEX 2 

PROG~EOFACTDnTmS 

Day 1- Wednesday, 7 April 2010 

Chairpersons: Massimo Ghidinelli and David Lewis Main Rapporteur: Ye Tun 

Time Topic Presenter 

08:30 - 08:45 Registration 

08:45 - 09:30 Opening Master of Ceremony 
• Welcome and opening remarks by Director, 

Division of Combating Communicable Dato' Dr Tee Ah Sian 
Diseases (DCC) - WPRO 

Introduction to the consultation Massimo N Ghidinelli 

• Introduction of participants 

• Objectives and expected outcomes 
Administrative announcements 
Group~hoto 

09:30 - 10:00 Break 

Sessionl· ..... •··.•··•••·•··· ••. ·· .. CountrjrAn.d·llgeney ~~perience ·i!.·~·i·· .... ..i ... .... •. <·c.> .......................... 
Monitoring AMR in N gonorrhoeae and current 
treatment options for GC infections 

10:00-10:20 • China Yin Yue-Ping 
10:20 -10:40 • Hong Kong SAR (China) Janice Yee-Chi Lo 
10:40 - 11 :00 • Japan Shu-ichi Nakayama 

11 :00 - 11 :20 • Fiji Brigitte De Hulsters 
11 :20 - 11 :40 • Philippines Celia Carlos 
11 :40 - 12:00 • Bhutan DOIji 
12:00 - 13:30 Lunch 

S~ssilln L >. (::oun.!ry and 82en.cy eXJJ~rience (continue~r «> ...... >.......>. .........•.•.. ..... ..•..... 
Monitoring AMR in N gonorrhoeae and current 
treatment options for GC infections 

13:30 -13:50 • India ManjuBala 
13:50-14:10 • Thailand Pachara Sirivongrangson 
14:10-14:30 • Sri Lanka Sujatha Mananwatta 
14:30 - 14:50 • Sub-Saharan Africa David Lewis 

14:50 -15:10 • Morocco Amina Han<yali 

15: 10 - 15:30 • Europe Magnus Unemo 
Cathy Ison 

15:30 - 16:00 Break 
Monitoring AMR in N gonorrhoeae and current 
treatment options for GC infections 



16:00-16:20 

16:20 - 16:40 

16:40 - 17:00 
17:00-17:20 

17:30-18:30 

Chairpersons: 

13:30 - 14:00 

14:00 - 14:30 

14:30 - 15:00 

16:00 -16:10 

16:10-16:20 
16:20 - 16:30 

17:00 - 17:45 

30 

• USA 

• Canada 

• Brazil 

• Latin America and the Caribbean 

N. 

Ron Ballard and Magnus Unemo 

Programmatic responses to decreasing in vitro 
susceptibility and treatment failures 

Hillard Weinstock 

Tom Wong / Matthew 
Gilmour 
Adele Benzaken-Schwartz 
Io-Anne Dillon 

Main Rapporteur: Ye Tun 

Ensuring data m Athena Limnios 
programmes for AMR monitoring in N. gonorrhoeae 

Global mapping and implementing a global, early Ron Ballard 
warning and alert system for emerging resistance and 
treatment failures 
Collaborative mechanisms for surveillance: Cathy Ison 
gonococcal antimicrobial resistance, including other 
STI-related microbes 

Molecular methods for monitoring and detecting 
antimicrobial resistance 
Regional support for GC AMR 

• South-East Asia 

• Latin American sub-Region 
• Western Pacific Region: the WHO EQAS 

programme 
• Europe and Central Asia 
• Africa 

Introduction to Group Work 2 

Group Work to elaborate the Plan of Action to 
respond to the threat of untreatable Neisseria 

Magnus Unemo 

ManjuBala 

Io-Anne Dillon 
Athena Limnios 
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Day 3 - Friday, 9 April 2010 
Chairpersons: Teodora Wi and Francis Ndowa Main Rapporteur: Ye Tun 

Time Topic Presenter 
cSession4 ' ........ Gh)Jlp Work2 (colltihuedr·'(;~; •. :22",('\fi;···'· ' •...... '~.". I/Ui~;;';·:;)'>: ·.X'l~··;··/"':;'·'" 

08:30 -10:00 Group work to elaborate the Plan of Action 
10:00 - 10:30 Break 

; PI~na.ty/.,: " .. qt()U'pW:(j'fk2~~#p(jl"t,,;~··."'· ;;' >(;' -:f:':Y~< -:;:- ---- , ~ 

.. ;. ....... "'.'(.{J~.,.3.<,~ .,-':;~ ~-, , ... ",..1: . ;1'~;:(,:.: 

10:30 - 12:00 Plenary reports from Group Work 2 
12:00 - 13:00 Lunch 
13:00 - 14:00 Plenary reports from Group Work 2 

.' Session 5 CltIam~diacontroUl:li'2: ...•• , . .. ~ .. 
'..:.: ~:J-,- ~~ 

14:00 - 14:15 Chlamydia as a co-infection in the management of GC Francis Ndowa 

14:15 - 14:45 Interventions for chlamydia control in the Western Teodora Wi 
Pacific Region 

14:45 - 15:00 Discussion 

15:00 - 15:30 Break 

: Session 6, . ,L: WHOlCDC symposi1ijrl'prograni.me"(l'~:"·': ..•. , .. , 
... : ....... ,/,".' .... \" ... ·,·······>··'2 

15:30 - 16:30 Content development for the WHO/CDC symposium Francis Ndowa 
at the 16th International Union against Sexually Ron Ballard 
Transmitted Infections (IUSTI) Asia Pacific 
Conference (Bali, 4-6 May 2010) 

16:30-16:45 Presentation and discussion of the draft YeTun 
Plan of Action: key components Francis Ndowa 

16:45 - 17:00 Next steps and meeting closure 
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