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1. SUMMARY 

The meeting of tbe working group was convened in Hong Kong by tbe World Healtb 
Organization Regional Office for tbe Western Pacific in collaboration witb tbe Department 
of Health, Hong Kong, from 9 to 13 December 1992. 

The objectives of tbe meeting were: 

(1) to review tbe surveillance of sexually transmitted diseases and to propose ways to 
coordinate it witb HIV and AIDS surveillance in tbe Western Pacific Region; 

(2) to identify and solve technical and operational problems in the present system of 
surveillance of antimicrobial resistance in sexually transmitted and other bacterial 
diseases; 

(3) to determine a restricted list of the most important patbogens causing community
and hospital-acquired infection, to be reported tbrough tbe existing surveillance 
system; 

(4) to compile a restricted list of tbe most relevant antimicrobial drugs to be tested and 
reported for each category of bacteria; 

(5) to update guidelines and make recommendations for improving the reliability and 
clinical usefulness of the regional surveillance system for antimicrobial resistance; 

(6) to define ways to improve tbe uniform reporting and feedback of tbe surveillance 
data, including the development of appropriate computer and software adapted to 
the new surveillance guidelines. 

The working group was composed of 18 temporary advisers, one consultant, and 
three members of the secretariat. An overview was presented on the present status of 
surveillance of antimicrobial resistance in the WHO Western Pacific Region. The global 
strategy on surveillance of sexually transmitted diseases (SID) and gonococcal 
antimicrobial susceptibility was reviewed by the Programme Manager, STD, WHO 
Headquarters, Geneva. Summary country reports were presented by the respective 
members. The list of the most important bacterial pathogens and selection of 
antimicrobials for inclusion in the resistance surveillance was discussed and formulated. 
Discussions were also held on the me1bodology and quality control of susceptibility testing; 
participation of the Region in a global scheme for gonococcal antimicrobial susceptibil ity 
testing; use of the WHO-developed computer system for collection and analysis of 
surveillance data; and improvment of the medical usefulness of the regional surveillance 
system. 
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The following are the recommendations of the working group: 

(1) Increase the number of laboratories that participate in the surveillance programme; 

(2) WHO sbould encourage focal points to expand their surveillance activity to include 
patients suffering from iJifections in the community. particularly SIDs and acute 
respiratory infections (ARIs). 

(3) Increase the number of Neisseria gonorrboeae isolates examined. 

(4) SID and HIV surveillance could and sbould be intensely coordinated. 

(5) National focal point laboratories sbould be instructed to report only susceptibility 
testing data on the clinically most important indicator pathogens. 

(6) The technical performance of the network sbould be improved by the regular 
distribution of updated information on the methodology of susceptibility testing. 

(7) WHO should encourage some laboratories of the network to serve as specialized 
reference centres in different fields of clinical bacteriology. 

(8) Technical support sbould be provided for the strengthening of external quality 
assessment of participating laboratories. 

(9) WHO sbould provide a standardized computer programme on the monitoring of 
antimicrobial resistance. 

(10) Focal point laboratories should be encouraged to send their annual data on 
antimicrobial resistance before the end of June of the following year. 

(11) Relevant information collected by the surveillance scheme should be disseminated to 
health policy makers and the medical profession together with updated guidelines for the 
optimal use of antimicrobials in the Region. 

I. INTRODUcnON 

1.1 Objectives 

The objectives of the meeting were proposed as follows: 

(I) to review the surveillance of sexually transmitted diseases and to propose ways 
to coordinate it with HIV and AIDS surveillance in the Western Pacific Region; 

(2) to identify and solve technical and operational problems in the present system of 
surveillance of antimicrobial resistance in sexually transmitted and other bacterial 
diseases; 
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(3) to determine a restricted list of the most important pathogens causing 
community- and hospital-acquired infettion, to be reported tbrough the existing 
surveillance system; 

(4) to compile a restricted list of the most relevant antimicrobial drugs to be tested 
and reported for each category of bacteria; 

(5) to update guidelines and make recomll!f!Ddations for improving the reliability 
and clinical usefulness of the regional surveillance system for antimicrobial 
resistance; 

(6) to define ways to improve the uniform reporting and feedback of the 
surveillance data, including the development of appropriate computer software 
adapted to the new surveillance guidelines. 

1.2 Members of the working group 

The working group comprised 18 temporary advisers, one consultant, and three 
members of the secretariat. The members, participating as temporary advisers, are focal 
persons responsible for the collection and analysis of data on antimicrobial-resistant 
organisms in their respective countries in the Region. 

One observer from the Philippines also attended the meeting. 

The list of participants is in Annex 1. 

1.3 Opening ceremony 

The participants were welcomed by Dr Liu Guo-bin, Director, Programme 
Management, on behalf of Dr S. T. Han, Regional Director of the WHO Regional Office 
for the Western Pacific. In his opening address, the speaker thanked the Department of 
Health of the Hong Kong Government for its collaboration in organizing this Working 
Group. 

Rational treatment of sexually transmitted and other bacterial diseases has been 
hampered by the lack of recent and reliable information on acquired bacterial resistance to 
antimicrobials. WHO has actively promoted the surveillance of antimicrobial resistance of 
bacterial pathogens causing sexually transmitted diseases STD, acute respiratory infections, 
infectious diarrhoea and hospital-acquired infections. Several meetings have been 
organized on the surveillance of resistance in the Western Pacific Region. As a result of a 
meeting held in 1988, computerized data on bacterial resistance have been collected from 
14 (two in China) national focal points in the Region. Data for 1989 and 1990 have now 
been analyzed and show some weaknesses which need to be corrected in order to provide 
more relevant information. Several focal points presented no or insufficient data on 
gonococcal resistance, partly because they have no access to STD patients, partly because 
of technical insufficiencies. For similar reasons, the resistance of H'!!!l!9Dhilus influenzae 
and Streptococcus Pneumoniae, the most important agents of acute respiratory infection 
(ARI), is poorly documented. In the light of these and other shortcomings, it was thought 
necessary to convene this meeting in order to solve technical and operational problems. 
Hope was expressed that more precise guidelines for the operation of the network will 
improve the medical usefulness of the regional surveillance system and contribute to a 
more rational use of antibiotics. 
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The group elected Dr Wilina Wei-ling Lim as Chairperson, Dr J. W. Tapsall as 
Vice-Chairman, and Dr Y.M. Cheong and Ms H. Heffernan as Rapporteurs. 

An overview was presented on the present status of surveillance of antimicrobial 
resistance in the WHO Western Pacific Region. Since the last meeting in 1988, 
surveillance data have been collected from 14 national focal points situated in 13 countries 
(two focal points in China). Annex 2 is the list of national focal points and responsible 
persons for the surveillance. The data for 1989 and 1990 have now been analyzed and the 
reporting guidelines need revision and updating. Greater uniformity in techniques for 
susceptibility testing, reduction of the list of indicator pathogens, and increased quality 
assurance should all contribute to improve the usefulness of the regional surveillance 
system. 

The global strategy on surveillance of STD and gonococcal antimicrobial 
susceptibility was reviewed by the Programme Manager, STD, WHOlheadquarters, 
Geneva. 

Surveillance systems are based on five different sources of data which should be 
analyzed separately: 

(1) Clinician reporting which may be universal or based on sentinel sites, compulsory or 
voluntary, passive or active. Reporting levels may be basic (as syndrome), 
intermediate (with limited data on etiology when a microscope is available) or 
advanced (full etiological diagnosis). 

(2) Laboratory reporting. 

(3) Early detection of STD can be done in special target populations: patients with a 
specific STD problem, pregnant women, blood donors, and popUlations at high risk 
(prostitutes). 

(4) Special studies: may include prevalence surveys among "sentinel groups" and 
etiological studies to assess the importance of specific pathogens as causes of defined 
STD syndromes. 

The ability of the gonococcus to become resistant to those antibiotics used for 
therapy has created a worldwide problem with serious health, social and economic 
consequences. A global surveillance network for monitoring patterns of gonococcal 
resistance in different areas has been set up under WHO auspices. The national focal 
point laboratories should be integrated into this network. In some countries of this 
Region, high resistance rates of N. gonorrhoeae against penicillin and tetracylines have 
been reported. New treatment methods are currently recommended: ceftriaxone, 
fluoroquinolones and spectinomycin. More uniform and strictly standardized susceptibility 
testing methods are needed to detect the emergence of resistance against these agents. 
The regional gonococcal resistance surveillance sbould be coordinated by a regional 
reference centre and strengthened by an external quality assessment programme. 

A computer programme was developed by the WHO Regional Office to facilitate the 
collection of surveillance data in each focal point. Data are then sent to Manila for 
compilation and analysis. In order to solve some serious problems in the present data 

. collection, a new and better defined system for reporting bas been developed and the 
computer programme has been rewritten. It is hoped that the new data collection system 
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will improve the comparability of the data and lead to a better functioJIiDg network for the 
surveillance of antimicrobial resistance in the Region. 

2. PROCEEDINGS 

2.1 Summary of country reports 

2.1.1 Australia 

Detailed data on the susceptibility of N. gogorrhoeae in 1990 and the first balf of 
1991 were presented. Data were collected through the National Surveillance Programme 
based in Sydney. There are considersble regional variations in penicillin susceptibility. 
Nationally, penicillinase-producing Hei.,eria gonorrhoeae (pPNG) are 13.7 fi, but only in 
Melbourne (22.9fi) and Sydney (9.0fi) are they endemic. In the other centres, resistant 
strains are mosdy acquired overseas and penicillin-based treatment is still useful. A few 
isolates with bigb level resistance to tetracycline or to quinolones were also imported. 

The data on antimicrobial resistance of other bacterial species were based on testing 
at the two campuses of Monasb Medical Centre, Melbourne, 1990. Among the new trends 
observed is the emerging resistance to the flouroquinolones in StapbylocclI• aureus (S fi), 
in coagulase-negative stapbylococci and Pseudomonas aeruginosa (4fi). Other resistance 
patterns are rather stsble and low. Ampicillin resistance due to B-Iactamase in 
H. influ""pe is 27fi, wbile penicillin resistance of S. pnemnnniae remains under 1 fi. 

2.1.2 Brunei Darussalam 

The data were compiled at the Ripas Hospital and cover 1990 and the first balf of 
1991. Prevalence of PPNG is 32fi and 3Sfi in 1990 and 1991 respectively, but only small 
numbers bave been tested. 

Resistance rates against amikacin are high in Escherichia coli (33 fi), Klebsiella 
(27fi), and Epterobacter (21 fi). The unexpected resistance of Neisseria megingitidis to 
penicillin (one isolate), of S. aureus to vancomycin (1 fi), and streptococcus group A to 
penicillin (Sfi) should be confirmed. Ampicillin resistance of H. influenzae rose from Ofi 
in 1990 to 13fi in 1991. 

2.1.3 People's Republic of Chins 

According to figures collected by the National Centre for SID Control and 
Research, isolates of N. goDOrrhoeae from Shanghai remain largely sensitive to penicillin 
and other antibiotics with the exception of a high resistance rate against tetracycline. It is 
not known if this is plasmid mediated. 10 Nanjing, penicillin resistance is rising and 
attained 78fi in 1990-1991 (MIC (miilimum inhibitory concentration» 1 mg/L). There is 
no resistance for spectinomycin. The finding of a few quinolone resistant strains and two 
isolates resistant against ceftriaxone needs confirmation in a WHO reference Isboratory. 

The data for DOn-gonococcaI isolates were collected from ten hospitals by the 
National Centre for Surveillance of Bacterial Resistance in Beijing, and from ten hospitals 



-6-

in the Shanghai district during 1990 and the first half of 1991. In both focal points, 
P. aerygil!9lJl is the leading pathogen with high rates (20-30~) of resistance to amikacin, 
f1uoroquinolones (Shanghai) and piperacillin (Beijing and Shanghai). S. aureus from 
Shanghai shows a rapid rise in resistance to oxacillin and norfloxacin (respectively 62 % and 
34% in 1991). Penicillin resistance in group A streptococci needs to be confirmed. 

2.1.4 Fiji 

Data on the antimicrobial resistance surveillance were collected in the three 
laboratories that serve Fiji. Among gonococcal isolates 25.2% are PPNG and 1-2% are 
chromosomally penicillin resistant. Tetracyline resistance is approximately 1O~ while 
there is no resistance to chloramphenicol. Only 7% of S. aureus are Methicillin-resistant 
staphylococcus aureus (MRSA), but there is a high ampicillin resistance rate (28.6%) 
among isolates of H, infillfl!!ZJ!e. 

2.1.5 Hong Kong 

Data were collected in three general hospitals and one polyclinic laboratory. On 
2039 gonococcal isolates tested 63 % are penicillin resistant and 31 % of the total are 
PPNG. Up to now no resistance was found against tetracycline (high level) or against 
ofloxacin, the latter now being the first-line treatment. Other alarming resistance 
problems: multiresistant Salmonella typhi (7.5%), multiresistant Shigella (over 50%), 
ofloxacin-resistant Pseudomonas aeru&inosa (24.1 ~), MRSA (42.8%) and ampicillin 
resistant H, inf}!!fpzJ!f! (30% of blood and CSF isolates). Two isolates of group A 
streptococci are described as resistant. This awaits confirmation. 

2.1.6 Japan 

It appears from the data collected in 1990-91 from 585 clinics that the PPNG rate 
declined from 15.1 % to 7.1 % in the period 1986-90. The number of cases of gonococcal 
and non-gonococcal urethritis are both increasing in 1990 after a steady decrease since 
1986. In 1990 the prevalence of B-Iactamase producing H. intlllfl!!zl!!'l attains 22.9% 
(against only 13% in 1986). Among isolates of S, pneumoniae 13.5% have a decreased 
susceptibility to penicillin (1.7% resistant and 11.8% moderately susceptible). 

2.1.7 Malaysia 

A nationwide sentinel laboratory network for gonococcal surveillance has been 
operational since 1988, and now includes seven laboratories. Analysis of the first 18 
months data showed 44 % of isolates to be penicillin resistant, and overall PPNG 
prevalence rate was 35 %. Although 73 % of strains have increased MICs for tetracycline, 
no high level resistance was detected. As yet, there is no resistance against spectinomycin, 
f1uoroquinolones or third generation cephalosporins. 

The data for the antimicrobial resistance surveillance of other bacteria are collected 
from 14 state hospitals. There are no resistance problems with S. typhi or Vibrio cholerae 
01. Ampicillin resistance in H. infIuenz.., is low (1.9%). Only 2 laboratories report 
isolates of S. pneumoniae with reduced susceptibility to penicillin. Overall 20.8% of 
S. aureus isolated in 1990 are MRSA. Some aberrant findings (such as vancomycin 
resistant S. aureus) have not been confirmed in the national focal point laboratory. 
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2.1.8 New Zealand 

The surveillance data were collected by the New Zealand Communicable Disease 
Centre, acting as national focal point laboratory. 

Data for are derived from a separate surveillance system, based on 
laboratories PPNG prevalence is low, only 22 isolates having been 
notified for the whole country. In 1m, seven laboratories contributed data on other 
bacteria, six of them being in the North Island. Data are not representative for the country 
and the network should be broadened. However, differences in testing methodology and in 
data handling make it difficult to improve the validity of the surveillance. As a whole 
resistance problems in New Zealand seem minor in comparison with some other countries 
in the Region. 

2.1. 9 Philippines 

Data on gonococcal resistance were obtained as a by-product of STD and HIV 
prevalence studies among colIIJIIUCiai sex workers in Metro Manila, in whom the 
gonococcal infection rate is around 20'1. In this selected population group, PPNG 
prevalence is 72'1, and 32'1 of isolates are tetracycline (chromosomally) resistant. No 
spectinomycin or ceftriaxone resistance has been found. 

The general antimicrobial resistance surveillance programme is based on data from 
II institutions, mostly based in Metro Manila. Resistance is rare among S twhj but high 
among Shigella with 70'1 ampicillin and 16'1 co-trimoxazole resistance in 1m. Ampicillin 
resistance is rare in respiratory and absent in invasive isolates of H. inDumlM" The same 
trend is observed for penicillin resistance in S. pneumoniae. For nosocomial pathogens the 
resistance rates show a downward trend. Oxacillin resistance was only found in 1'1 of 
S. aureus in 1990. Only P. auruginosa shows a gradual rise in resistance since 1988, with 
the highest rates in 1991 (amikacin 30'1, ciprofloxacin 43'1). Some technical and 
operational problems remain to be solved in order to improve compliance and reliability. 

2. I. 10 Republic of Korea 

The data for 1991 (January - October), were all col1ected in one university hospital. 
This explains why only 10 isolates of N. gonorrhoeae were tested (eight were PPNG). The 
surveillance should be extended to STD clinics. In large series PPNG prevalence in the 
country is around 50'1. Only rare S.twhj and Shigella were isolated. Ampicillin resistance 
of H. inf!!!!'!IIZK is rising and reaches 56'1 and 22 'I for production of B-Iactamase. 
P. aerugjnosa remains the most frequently isolated species and shows an increased 
resistance rate to amikacin (29'1), ceftazidime (23%) and ofloxacin (17%). There is also a 
rise in the methicillin-resistance rate of S. aureu5 (62%). 

2.1.11 Singapore 

Data were presented on isolates col1ected from several government and private 
hospitals and clinics. In 1990, more than 2300 gonococcal isolates were isolated: 33% are 
PPNG. The situation remains unchanged for the last ten years. Only three spectinomycin 
resistant strains have been isolated in the past, while ceftriaxone and the fluoroquinolones 
remain uniformly active in vitro. There was an outhreak of typhoid in a mental hospital 
due to a ful1y susceptible strain of S. twhi. A few multiresistant strains were isolated from 
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imported cases. A few strains of S. Jm":'lmnnja were relatively resistant to penicillin. 
Among the IIOSOCOmial pathogens, there are increasing problems with MRSA (40~) and 
multiply-resistant K1ebsje!la. Only 62 ~ of gram-negative bacilli remain sensitive to 
gentamicin. 

2. 1.1 2 Tonga 

The surveillance report was presented for the period January 1990 - June 1991. All 
cultures and sUBCeptibility tests were performed in the Central Health Laboratory. As 
most cases of gonorrhoea are treated empirically, only 69 isolates were available for 
susceptibility testing: 83~ are sensitive for penicillin and 97~ for tetracycline. Isolates of 
S. nneumoniae (20) remain fully sensitive for penicillin. H. iDfIUflPzlIf! was not tested. No 
resistance is found among 20 isolates of S. typhL Shigella are often multiresistant but 
remain susceptible to chloramphenicol. Gentamicin and cbloramphenicol remain effective 
against the majority of gram-negative rods. 

2.1.13 Viet Nam 

The data were collected by nine hospitals at the central and provincial levels and do 
not necessarily reflect the resistance problems at lower levels of health care. Among 125 
isolates of N, gQDOuhoeae, 78.4~ are penicillin resistant and 68~ are PPNG. 
S. pneumonia shows a high rate of resistance to penicillin (2.5 ~ resistant, 12.3 ~ 
intermediate) and cbloramphenicol (34. ~). Rather high resistance rates are also found for 
H infIwmzlIf! against ampicillin (7~ R, 16~ I) and chloramphenicol (l9.5~). 

In collaboration with the WHO Collaborative Centre a programme for external 
quality assessment has been initiated. 

2.2 Summary of discussions 

The aim of the discussion was to revise and update the guidelines for the 
antimicrobial resistance surveillance which had been formulated during the two previous 
meetings in 1987 and 1988. 

2.2.1 Definition of the list of the most important bacterial pathogens to be included in 
the surveillance. 

Analysis of the data collected during 1989 and 1990 has shown an over-reporting of 
rare and often ill-defined nosocomial organisms while the bacteria that cause STD and 
ARI are generally under-represented. For the selection of indicator-<lrganisms, the 
following rules should be followed: 

(I) The indicator-<lrganisms should be proven pathogens with great clinical and public 
health importance. 

(2) Emphasis should be put on pathogens with a high potential for spread in the 
community and in the hospital. 

(3) Priority should be given to those organisms that are relevant for the special WHO 
programmes (STD, ARI, diarrhoeal diseases). 

(4) Only those bacteria should be tested, which are known to acquire resistance against 
antimicrobials in current use. 
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(5) The list should only include pathogens that can be reliably identified in a routine 
diagnostic laboratory and for which a standardized disc diffusion method is available. 
Organisms should only be specified to the genus level. if this approsch corresponds 
to the routine of the majority of laboratories. 

In view of the above restrictions. it was recommended that. in the future. 
Nm"eria !!!!!Dingitidis and Slrt?ltn!;nwJ§ pvogepes (group A) should no longer be included 
in the surveillance. Any resistance problem encountered with these organisms should be 
submitted to a reference laboratory. After discussion. a IDuiIDnm list of 27 indicator 
organisms was adopted. For two organisms. only isolates from one type of specimen are to 
be monitored: blood isolates for coagulase negative stapbylococci. and urine isolates for 
Sttphiloroqn. sgprophyticus. Only for E.....gili. isolates from urine are to be entered 
separately. while the isolates of H. jnf!umZ;!!fl and S. pnenIDnniae are divided in two 
categories according to their invasive (blood. CSF) or respiratory (sputum. ear. eye. sinus) 
origin. 

See Annex 3 for the list of indicator organisms for antimicrobial resistance 
monitoring. 

2.2.2 Selection of antimicrobials for inclusion in the resistance surveillance. 

Although antibiotic usage differs from country to country. some general rules should 
guide the selection of those antimicrobials that should be tested for monitoring. 

(1) Only antibiotics should be tested which are of proven clinical efficacy for the 
corresponding organisms. Priority should be given to antibiotics included in the 
WHO Model List of Essential Drugs and more in particular to those recommended 
for use in special WHO programmes. 

(2) Antibiotics which are universally active or inactive against a given organism should 
not be tested. 

(3) Antimicrobials which are only used for the treatment of urinary tract infections 
should only be tested against urine isolates. 

(4) Some antibiotics form groups or families with rather similar activity and a high 
degree of cross-resistance. As a rule. only one representative per group or family 
should be tested. This rule applies particularly to cephalosporins and 
f1uoroquinolones. 

After an active discussion and comments on the inconsistencies of the tabulated data 
for 1990. a list of antibiotics to be included in the surveillance was unanimously approved. 
The list is to be considered as a maximum list, although laboratories remain free to test 
other antimicrobials for their own clinical needs. It is important to note that the results of 
second-line testing (selective testing of special antibiotics on organisms resistant to first
line drugs) should not be entered as they give a biased picture of the resistance. Such 
information. however. is important and may be presented separately. 

In the past. some laboratories reported results of susceptibility testing as a diameter 
of the iphibition zones. Diameters should be translated into categories: sensitive (S). 
intermediate (I). or resistant (R) and only resistant organisms should be reported. When 
using the oxacillin-screen for testing penicillin sensitivity of S. pneuQlOniae, the "resistant" 
category will also include organisms with reduced sensitivity. 
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The list of antibiotics that may be included in the antimicrobial resistance 
surveillance is in Annex 4. 

2.2.3 Methodology and quality control of susceptibility resting. 

Most focal point laboratories will continue to use disc diffusion methods for 
susceptibility resting. More sophisticated techniques (such as breakpoint - and 
MlC-testing) should be reserved for better equipped and reference laboratories, especially 
for monitoring resistance in N. gonorroeae, H. infIumzM and S. pne'lmnnjM. Unexpected 
resistance findings (e.g., vancomycin resistant staphylococci) should also be confirmed by 
detennining MlCs. 

At least four different methods (modified Kirby-Bauer, stokes, comparative and 
calibrated dichotomous disc method) for disc diffusion susceptibility resting are currently 
used in the focal point laboratories of the Region. There is no need to use a uniform 
method, on condition that the technical details of the respective procedures are respected. 
Whenever possible, however, preference should be given to the Kirby-Bauer method as 
modified and updated by the National Committee for Clinical Laboratory Standards 
(NCCLS), which is already used by the great majority of focal points. Laboratories of the 
network should receive information on the most recent modifications or additions relating 
to the method they use. Special updated guidelines for susceptibility resting of 
N. gonorrhoeae will soon be disseminated by the regional gonococcar reference centre 
which will also submit cultures for external and internal quality control. It is hoped that 
WHO guidelines for susceptibility resting of H. inflw:;nz!e and S. PneumoniM will be made 
available in the near future. Laboratories of the surveillance network should participate in 
a national or international external quality assessment scheme. 

2.2.4 Participation of the Region in a global scheme for gonococcal antimicrobial 
susceptibility resting. 

The meeting considered proposals whereby the regional surveillance for gonococcal 
resistance should be used to assist in the global surveillance of the same problem. The 
obstacles existing for such a programme were identified as related to resources (financial 
and technical), proper definition of sample, and reliable methodology. With regard to the 
latter, the discussion was structured upon the "Notes on Technical Guideljnes" produced by 
the Global Surveillance Network for Gonococcal Antimicrobial Susceptibility. It was noted 
again that the use of quality control strains is essential for the programme. The general 
principles relative to methodology in this document were discussed and the list of 
antibiotics to be tested was agreed. It was noted that methods should be developed at 
Regional level and discussed in some detail. 

It was apparent that the gonococcal surveillance was different in a number of 
respects from other surveillance schemes. As a consequence, the gonococcal surveillance 
programme should be conducted as a subset of the main programme, with quarterly rather 
than yearly returns. A manual for methods and special worksheets should be provided and 
a specialized reference centre for the Region should be established. Dr J. Tapsall agreed 
to prepare the manual by 31 January 1992 and to distribute control strains later in 1992. 
Data on gonococcal surveillance should be sent to Dr Tapsall who will prepare an annual 
report and send it to WHO Western Pacific Regional Office and attached to the main 
surveillance report. His laboratory will also confirm findings of emerging resistance by 
resting isolares referred by the network. 
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It also appeared from the discussion that surveillance of SID in general and 
gonococcaJ data in particular could be used in the Region as surrogate indicators for the 
transmission of H1V. It was further emphasized that WHO should feed back surveillance 
data on SID and HIV frequency in the Region to the Governments, the scientific 
commuDity, and the public at large. This should be done through its own channels and also 
by taking the opportunity provided by regional forums such as the meetings of the South 
East Asian and Western Pacific branch of the International Union Against Venereal 
Diseases and Treponematoses (lUVDT). 

2.2.5 Use of the WHCMleveloped computer system for collection and analysis of 
surveillance data. 

All national focaJ point laboratories, except in Tonga, Fiji, atina, Viet Nam, and the 
Republic of Korea, are using their own computer systems for antimicrobial resistance data. 
Some countries experience difficulties in extracting the data needed for inclusion in the 
regional network. They asked if WHO could provide assistance in developing computer 
software to extract the data from their systems for the regional network. 

Focal points in Tonga, Fiji, atina, Viet Nam and the Republic of Korea, all 
expressed their interest in using WHO developed software for the antimicrobial resistance 
monitoring. Furthermore, they would appreciate software which is also useful for everyday 
laboratory work, and not just for the regional network. It was noted that WHO, to develop 
effective software, would require either copies or technical specifications of existing 
software already in use. 

2.2.6 Improving the medical usefulness of the regional surveillance system. 

Reliable information on antimicrobial resistance is important to ensure the rational 
use of antibiotics for the empirical treatment of patients in the community and in the 
hospital. Data collected by the surveillance network over the last two years show that 
resistance problems have emerged in the Region, but that great variations exist between 
and even within the countries. The pathogens most affected are N. gonorrhoeae, 
H. influenz,,,, S. Dneurnoniae, bacterial agents of diarrhoea, staphylococci and other 
nosocomial pathogens. In view of the great clinical and epidemiological usefulness of the 
surveillance data, the members of the working group proposed that they should not only be 
reported to the national health authorities but also directly to the medical profession. This 
could best be achieved by the publication of relevant data in a regional or preferably in an 
international medical journal. Dr J. Turnidge accepted to coordinate efforts to prepare a 
pUblication with the data collected in 1991. It was agreed that the draft paper should be 
published only after approval by WPRO and all responsible for the collection of data. 
Presentation of selected data at regional or international congresses was also suggested as 
an effective way to make the surveillance data accessible to a broad medical public. 

2.3 Field visit 

The members attending the Working Group visited three medical institutions in the 
Hong Kong urban area which take part in the reporting activities of the National focal 
point. In each hospital, a visit was paid to the clinical microbiological laboratory and to the 
infection control unit. In one hospital, information was provided on the importance of 
infections as revealed by a point-prevalence survey conducted in April 1991. In another 

. hospital, an overview was presented on the reporting system for hospital infections, the 
role and the training of infection control nurses, which play a key role in the reduction of 
nosocomial infection and the control of antibiotic resistance. 
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(1) Queen Elizabeth Hospital- a 2OOO-bed Government Hospital. 

(2) Kwong Wah Hospital- a 1400-bed mixed Government-Charity Hospital. 

(3) Queen Mary Hospital- a 1600-bed Government University Hospital. 

3. RECOMMENDATIONS 

3.1 At least in some of the larger countries of the Region, it is desirable to increase the 
number of laboratories that participate in the surveillance programme in order to obtain 
data which are more representative for the country as a whole. 

3.2 Since most focal point laboratories are located in University Hospitals and other 
tertiary health care institutions, too much emphasis has been given to the susceptibility 
testing of pathogens from hospitalized patients. WHO should encourage focal points to 
expand their surveillance activity to include patients suffering from infections in the 
community, particularly SIDs and ARIs. 

3.3 Efforts should be made to increase the number of Neisseria gonorrhoeae isolates 
examined. This can be achieved by including in the network sm clinics where appropriate 
specimens or cultures can be collected. 

3.4 Surveillance of sm, including the monitoring of gonococcal susceptibility, is of 
major importance at national, regional and global levels. It provides essential data for the 
allocation of resources and evaluation of AlDs/sm prevention and control programmes. 
sm and mv surveillance could and should be intensely coordinated. 

3.5 National focal point laboratories should be instructed to report only susceptibility 
testing data on the clinically most important indicator pathogens. A list of such pathogens 
was approved after active discussion by the working group. It should be viewed as a 
maximum list of organisms to be reported to WHO. Similarly, only a limited range of the 
clinically most appropriate antimicrobials should be reported, and the maximum list of 
antimicrobials, approved by the working group, should be strictly respected. In addition, 
any confirmed emerging and unusual resistance, not included in the Surveillance System, 
should be reported to the network. 

3.6 The technical performance of the network should be improved by the regular 
distribution of updated information on the methodology of susceptibility testing. High 
priority should be given to the dissemination of special WHO guidelines for the 
susceptibility testing of N. gonorrhoeae and bacteria causing acute respiratory tract 
infections (Streptrococcus oneumoniae. Haemophilus infl.uenzae). 

3.7 WHO should encourage some laboratories of the network to serve as specialized 
reference centres in different fields of clinical bacteriology such as serotyping and MIC 
testing of H. infI.uenzae, and S. pneumoneae, verification of unexpected resistance data, 
etc. In particular, the network for surveillance of N. gonorrhoeae should be strengthened 
in its technical capability and supervised by a specialized regional gonococcal reference 
centre. 
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3.8 Technical support should be provided for the strengthening of external quality 
assessment of participating laboratories, either by affiliation with foreign schemes or by 
creating national or regional schemes for external quality assessment in the Region. For 
N. aonorrtweae this task should be taken up by the regional gonococcal reference centre. 

3.9 To facilitate the collection of data for the regional network for monitoring of 
antimicrobial resistance, WHO should: 

(a) provide a standardized computer programme and advise on its utilization for 
focal points without an existing computerized data collection system 

(b) provide technical assistance where required to link these systems to the 
regional network for focal points with an existing computerized data collection 
system. 

3.10 Focal point laboratories should be encouraged to send their aMual data on 
antimicrobial resistance before the end of June of the following year. Where possible, 
national focal points are to submit yearly summary data on computer diskette in a format 
specified by WHO. WHO should dessiminate tabulated data by the end of September. 
Once established, the regional gonococcal reference centre should receive data pertinent to 
the gonococcal antimicrobial susceptibility on a quarterly basis. An annual report should 
be forwarded from the regional gonococcal reference centre to the regional office for 
inclusion in the annual report of the network. 

3.11 The relevant information collected by the surveillance scheme should be 
disseminated to health policy makers and the medical profession together with updated 
guidelines for the optimal use of antimicrobials in the Region. 
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INDICATOR ORGANISMS FOR 
AN ANTIMICROBIAL RESISTANCE MONITORING SCHEME 

Acinetobacter spp. 
Citrobacter freundii 
Enterobacter spp. 
Enterococcus spp. 
Excherichia coli - urine 

~ non-urine 
Haemophilus influenzae - Invasive isolates (Blood & CSF) 

ANNEX 3 

- Respiratory isolates (sputum, ear, eye, sinus) 
Klebsiella spp. 
Morganella morganii 
Moraxella (Branhamella) catarrhalis 
Neisseria gonorrhoeae * 
Proteus mirabilis (indole 0) 
Proteus vulgaris (indole+) 
Providencia spp. 
Pseudomonas aeruginosa 
Salmonella nontyphi-paratyphi A 
Salmonella paratyphi A 
Salmonella typhi 
Serratia spp. 
Shigella boydii 
Shigella dysenteriae 
Shigella Flexneri 
Shigella sonnei 
Staphulococcus au reus 
Staphylococcus coagulase neg. - Blood 
Staphylococcus saprophyticus - urine 
Streptococcus pneumoniae - Invasive isolates (blood, CSF) 

- Respiratory isolates (sputum, ear, eye, sinus) 
Vibrio cholerae 0:1 
Note: 

*Neisseria gonorrhoeae susceptibilty data to be coilected via the 
Regional Gonococcal Antimicrobial Susceptibility Programme 
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LIST or ANTIBIOTICS THAT MAr BE INCLUDED 
IN THE ANTIMICROBIAL RESISTANCE SURVEILLANCE (MAXIMAL LIST) 

1- ENTERIC PATHOGENS 

( a ) Salmonella t~phi, Earat~Ehi 

(b) 

(c) 

serotypes 

ampicillin 
chloramphenicol 
co-trimoxazole 

*fluoroquinolone 
ceftriaxone (or 

Shisella spp. 

ampicillin 
chloramphenicol 
tetracycline 
co-trimoxazole 
trimethoprim 
nalidixic acid 

**fluoroquinolone 

Vibrio cholerae 

chloramphenicol 
tetracycline 
co-trimoxazole 

**fluoroquinolone 
nitrOfurantoin 

cefotaxille) 

01 

A and all other 

2. OTHER ENTEROBACTERIACEAE 

(a) Urinary isolates of E. coli 

ampicillin 
cephalothin (or cefazolin) 
cefuroxime (or cefamandole) 
cefotaxime (or ceftriaxone) 
amino-penicillin + B-lactamase inhibitor 

i.e. co-amoxyclav or ampicillin/sulbactnm 
tetracycline 
co-trimoxazole 
gentamicin 
tObramycin 
netilmicin 
amikacin 

**fluoroquinolone 
nitrofurantoin 
nalidixic acid 
trimethoprim 

(b) Non-urinary E. coli and all other isolates 

ampicillin 
cephalothin (or cefazolin) 
cefuroxime (or cefamandole) 
cefotaxime (or ceftriaxone) 

•.• /amino 
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amino-penicillin + B-lactamase inhibitor 
i.e. c~-amoxyclav or ampicillin/sulbactam 

tetracycline 
chloramphenicol 
co-trimoxazole 
gentamicin 
tobramycin 
netilmicin 
amikacin 

*fluoroquinolone 

3. NON-FERMENTATIVE GRAM NEGATIVE ORGANISMS 

(a) Pseudomonas aeruginosa 

ceftazidime 
ticarcillin 
piperacillin 
gentamicin 
tobramycin 
netilmicin 
amikacin 

*fluoroquinolone 

(b) Acinetobacter spp. 

ceftazidime 
ticarcillin 
piperacillin 
gentamicin 
tobramycin 
netilmicin 
amikacin 

*fluoroquinolone 
co-trimoxazole 

4. STAPHYLOCOCCUS SPP 

(a) Staphylococcus aureus 

penicillin 
oxacillin (or methicillin) 
erythromycin 
clindamycin 
tetracycline 
chloramphenicol 
co-trimoxazole 
gentamicin 
netilmicin 
amikacin 

*fluoroquinolone 

/ (b) ••••• 
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(b) Coagulase - negative 
staphylococci from blood 

penicillin 
oxacillin (or methicillin) 
erythromycin 
clindamycin 
tetracycline 
chloramphenicol 
co-trimoxazole 
gentamicin 
netilmicin 
amikacin 
vancomycin 

*fluoroquinolone 

ec) S. saprophyticus from urine 

penicillin 
oxacillin (or methicillin) 
co-trimoxazole 
trimethoprim 
tetracycline 
nitrofurantoin 

**fluoroquinolone 

5. ENTEROCOCCUS SPP 

ampicillin 
vancomycin 
nitrofurant:oin 
tetracycline 

6. STREPTOCOCCUS PNEUMONIAE 

penicillin (oxacillin disc) 
chloramphenicol 
tetracycline 
erythromycin 
co-trimoxazole 

7. HAEMOPHILUS INFLUENZAE 

B-lactamase 
ampicillin 
chloramphenicol 
tetracycline 
co-trimoxazole 

Annex 4 

/B. 
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8. MORAXELLA (BRANHAHELLA)CATARRHALIS 

B-lactamase 
ampicillin 
tetracycline 
erythromycin 

9. NEISSERIA GONORRHOEAE 

B-lactamase 
penicillin 
ceftriaxone 

**fluoroquinolone (nalidixic acid testing as indicator 
only) 

spectinomycin 
chloramphenicol/thiamphenicol 
kanamycin 
tetracycline high level resistance only 

Footnote : 

.. fluoroquinolone 
or perfloxacin. 

ciprofloxacin, ofloxacin, enoxacin 

.... fluoroquinolone: ciprofloxacin, ofloxacin, enoxacin, 
perfloxacin or norfloxacin. 
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