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Editorial

The changing pattern of antibiotic resistance of
Neisseria gonorrhoeae

The World Health Organisation has just issued the
conclusions of a consultation on sexually transmitted
diseases treatment strategies.' This replaces the
previous consultative report issued in 1983.2 The
recommendations for the treatment of gonorrhoea in
these two reports are very different. In 1983 the
recommended regimen was either single dose
therapy with an injectable or oral penicillin com-
bined with probenecid, or a course of a tetracycline.
Spectinomycin or cefoxitin were recommended as
alternatives where penicillinase producing Neisseria
gonorrhoeae (PPNG) or other resistant gonococci
were known to be prevalent. Resistance was treated
very much as an emergency issue with some recogn-
ised problem areas in South East Asia and Africa.
Now, seven years later gonococcal resistance to

antibiotics is a problem in many parts of the world.
The new recommended standard regimens are single
dose ceftriaxone 250 mg i.m., ciprofloxacin 500 mg
oral, or spectinomycin 2 g i.m. Tetracyclines and oral
or injectable penicillins are now only recommended
where the level of resistance to these agents is known
to be low.

Despite their relatively high initial cost, these three
regimens were proposed on the principle that the
overall cost of cheaper, less effective regimens
(including relapse, complications, further spread and
increasing resistance) would in fact be greater. The
ceftriaxone and ciproflaxacin doses are higher than
those used in some quarters, but it was felt that the
higher doses would be more effective in preventing
the emergency and spread of resistance to both
agents.

Antimicrobial resistance in N gonorrhoeae may be
controlled by genes on either plasmid or
chromosome. Clinically significant chromosomal
resistance to penicillins and tetracyclines results
from the additive effect of mutations at several
resistance loci, for example, pen A, pen B, tet, mtr.34
With penicillins chromosomal resistance is expressed
through changes to the gonococcal cell envelope.'
Unfortunately there is no simple rapid test for
detecting such resistance. Resistance to other useful
antigonococcal compounds is also controlled by
chromosomal genes. These include cephalosporins,
spectinomycin, thiamphenicol and earlier quino-

lones such as rosoxacin.' Resistance to the newer
quinolones such as enoxacin and ciprofloxacin is now
being seen.' This too is presumed to be under
chromosomal control. In general chromosomal resis-
tance spreads more slowly than plasmid-mediated
resistance. Nevertheless penicillin and tetracycline
resistance is now common in many parts of the world
with spectinomycin resistance posing a problem in
some parts of the Pacific.
Plasmid-mediated resistance to penicillins was

first reported in 1976.9` Two plasmids of 3.2 and 4 4
megadaltons were involved originally, those appear-
ing to originate in gonococcal strains from West
Africa and the Far East respectively. Although these
remain the most common, other penicillinase con-
trolling plasmids have since been described. None is
self-transmissable, requiring the presence of a 24.5
megadalton conjugative plasmid to enable them to
move between strains. All control the production of
the same TEM-1 beta lactamase. Fortunately gono-
coccal beta lactamase can be detected simply and
rapidly. This makes screening for penicillinase
producing Ngonorrhoeae (PPNG) easy and facilitates
epidemiological monitoring of these strains.

In 1985 a second form of plasmid-mediated
antibiotic resistance was found to give rise to high
level tetracycline resistant N gonorrhoeae (TRNG).
The tetracycline resistance plasmid is large, 25.2
megadaltons, and self-transmissable." Although
TRNG were first encountered in the United States,
similar strains have been found in Britain, the
Netherlands and parts of Africa.'"'4 Given the
capacity of the 25-2 megadalton plasmid for self
transmission (in contrast to the betalactamase plas-
mids), such resistance is likely to disseminate rapidly.
The plasmid had been thought to originate from the
24-5 megadalton conjugal gonococcal plasmid into
which had been inserted the tet M tetracycline
resistance determinant." However, this view has
been challenged recently."
The speed with which PPNG and TRNG have

disseminated illustrates a major difference between
the impact of plasmid and chromosomal antibiotic
resistance in the gonococcus. Even where tetra-
cyclines are not used to treat gonorrhoea, their use in
chlamydial infections and pelvic inflammatory dis-
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Editorial

ease will probably assist the establishment ofTRNG.
TRNG can only be detected by antibiotic screening
or plasmid analysis. Many laboratories will fail to
recognise such strains.

Unfortunately there is no global surveillance sys-
tem for following patterns ofgonococcal resistance to
antibiotics. Some countries carry out periodic or
regular surveys of gonococcal resistance. In Britain
laboratories are encouraged to send resistant gono-
coccal strains to the reference centres. While this
system provides some idea of the prevalence of
resistance, it does depend on the interest and good-
will of individual diagnostic laboratories and
probably works best where screening methods are
simplest as, for example, for PPNG. Other valuable
sources of data are published surveys of resistance
carried out by individual research groups. These will
often highlight new problems or the spread of
resistance to new geographical areas, but may not
represent fully the national or regional picture.

Available data indicate that in North America and
Europe, while the incidence of gonorrhoea is falling,
the prevalence of antibiotic resistant strains is rising.
In Britain resistant gonococci are still isolated
relatively rarely in most STD clinics and treatment
with oral or injectable penicillins remains
appropriate. However, TRNG have been isolated
and there are recent reports of treatment failures of
ciprofloxacin associated with reduced in vitro sus-
ceptibility to this and other 4-quinolones.78

Gonococcal rates ofresistance to antibiotics appear
to be highest in Africa, South East Asia and parts of
the Pacific. Itis in these regions where the lack ofany
regular data collection about patterns of gonococcal
resistance and the possible emergence of new forms
of resistance is most serious. Without such informa-
tion it is impossible to think about coherent strategies
for controlling the spread of resistant strains and
maintaining the efficacy of current antimicrobial
therapies.
The problem is two-fold. First, lack of resources

and expertise. Adequate facilities, training and sup-
port need to be provided to enable a few laboratory
centres in these areas to carry out systematic gono-
coccal susceptibility testing. Second, the establish-
ment of a world wide network into which all
laboratories with such data can feed their information
and receive in return a timely summary of trends
world wide. The need for some such system of
surveillance for gonococcal susceptibility to
antimicrobial agents has been stated repeatedly by
WHO working groups and expert committees and
the WHO is the ideal organisation to provide such
co-ordination. There are precedents with other
micro-organisms.
At present third generation cephalosporins and

related compounds, spectinomycin and fluoro-
quinolones provide good cover for resistant strains of

Ngonorrhoeae. However, there are actual or potential
resistance problems with all three, which without
careful control will grow. At present there is no new
group of antimicrobial agents which is likely to
extend our capacity to treat highly resistant gono-
cocci. We have to make the best use ofwhat is already
available. Furthermore, the appearance of TRNG
shows that we cannot necessarily predict future
resistance problems. I find two possible future
developments particularly disturbing. First, the
appearance of plasmid-mediated, low level, enzymic
resistance to spectinomycin. Second, the emergence
of new beta lactamases in the gonococcus which
inactivate antibiotics like ceftriaxone. At present this
is idle speculation. I hope it remains so.
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