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ABSTRACT

During a one-year study period cases referred 1o
the Komfo Anokye Teaching Hospital Clinical
Microbiclogy lzhoratory with the diagnoses, acute
urethritis, pelvic peritonitis, sticky eyes, Ophthalinja
GEOnALOmIM or vulvo-vaginilis, were examined for
penicillinase produging Neisseria gonorrhoege
(PPNG), Inall 116 (&0%} N, gonorrhoege sirains
were isolated from a total 'of 168 cases examined,

OF the 116 culwre-pasitive N, gonorrhoeas iso-
lated, 106 were tested for beta-lactamase activity and
93 (89.6%) were found to be penicillinase producing
N, gonomrhoeae (PPNG) strains, Sixty-seven (67) of
the 95 PPNGs were from males and twenty-eight (28)
were from females.

Among the latter were 2 (two) from children
aged 10 and 12 years, Urethral discharge from a 65
year-old female also yielded PPNG.

A number of the PPNG strains were not only
resistant topenicillin butto other antimicrobial agents
as well including tetracycline, chloramphenicol and
co-trimoxazole. The highest PPNG rate was re-
corded forthe age group 16 through 30 years, withthe
age group 21 - 30 years topping the scale. Theso
findings have grave public health implications not
only for the pregnant woman and the neonate but also
for the entire community, On the sirength of our
findingsitis suggested that the recommended (Ghana
Ministry of Health) treatment regimen for gonococ-
cal infections should be revisedand that spectinomy-
cin should be prescribed when absolulely necessary
in order 1o forstall resistance development o the
drug.

Keywords: PPND (Penicitlinase Producing
Neisveria gonorrhocac ), Gonorrhoeao.
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INTRODUCTION

The first isolations of straing of beta-lactamase
producing N.gonoghoese capable of degrading
penicillin were made in Britain and the United States
of America [1,2], Attheend of 1976, PPNG strains
had been identified in Singapore, the Philippines, and
Japan, with epidemiological information indicating
their presence in Thailand and Hong Kong [3).
Subsequent isolation of PPNG straitis wese reporied
from La Cote d'Ivoire [4), Nigeris and Ghana [5, 6)
and South Africa [5], '

It has been claimed that PPNG straing might
have originated in South East Asia and West Africa,

‘That Africa should be connected with the arigin
Of PPNG, stems, perhaps, from the finding that many
Ghanaian-and Nigerian patients with gonorhoead
resident in London had the PPNG variety [3].

Examination of specimens from Ghanaians who -
had retumed from Nigeria (1983) showed that only
four of 64 gonococcal strains isolatad wers sensitive
10 penicillin. Similarly [five out of 11 isolates from
Ghanaians who recently (1986) retmned ‘from La
Cote d'Ivoire were sensitive 1o peaicillin [Addy, '
unpublished data) '

We, therefore, conducted a study to cvaluate

ihe incidence of PPNG among patients atiending the
Komfo Anckye Teaching Hospital in Kumasi Ghana,

MATERIALS AND METHODS

A 1otal of 168 consécutive patlents, aged 2 days
through 65 years and made up of $3 males and 85
females, were referred to the Clinical Microbiology
Department of the Komfo Afiokye Téaching Hospi-
tal in Kumasi with disgnoses of acute urethritis,
pelvic peritonitis, Ophihalm; j or acute
vulvo-vaginitis, for laboratcry investigations. -

From the male patients, urcthral discharges were
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eopressed by gente squeeze of the penis after thor-
ough cleansing of the peniy and the penile orifice
‘with stérile ethyl alcohol-soaked cotton wool swab.
.. Highvaginal smears were obtained from female
patients by one of us (T.A.) after placing patients in
the lithotomy position, parting both labia and clean-
ing the vagina with sterile saline-soaked gauze. In
certain cases endocervical swabs were collected by
the referring physicisn and transported to the labora-
tory in Stuart’s Medium.

. Immedistety following = specimen collection,
smears for Gram’ s sining were propared and exam-
ined for Gram-negative intracellular diplocoeci
(GNID). Specimens were alsoinoculated on Thayer-
Martin's Medium and incubated at 37*C for 24 - 48
hows in & moist chamber containing 5% carbon
dioxide.

Gram-stained smears were made of typical I,
gonomhiocas colonies grown on this medium and
when foand positive, the colohies were then tested
for their reaction to oxidase by spplying adrop ofone
per cent oxidase reagent (tetramethyl-p-phenylene
diamine hydrochlaride).- A change of colony colour,
initially to pink and finally to purple is indicative of
a positive reaction.

Fermemation reactions of the isolates (o 1%
solutions of glucose, maltese and sucrose in serum-
ﬁwm&mmwuﬂsmﬁmm were

ofﬂwwdwhwwyeﬁwwmﬂylh;:glmse—
m&gmw&mwm

Cqbnm which were pxidsse positive and fer-
mﬂlhwn.mmﬁhymmlﬁ-disc(mom
pittind for @Wdy sensitivities or otherwise

shenicol; co-#tmoxazole, letracycline and
penicilils on enriched chiticolde agar,

Finatly, aﬁbclmm:mntwpemcdhn were
tested mmmmm In this test a
pmﬁmhfmsmmwbnywasmmwd with

r.amsmp(Mast-labummec Liver, England). With
the production of beta-lactmase (penicillinase) by
the test organism, the Intralactam Strip turned pink-
ish within a few seconds.

RESULTS X

Of the 168 referred cases examined which con-
sisted of 83 males and 85 females, 116 gonococcal
strains were isolated, giving a gonococcal isolation
rateof 69.0%

.- Of the 116 gonococcal sirains isclated, 106 weze
tested. for beta-lactamase activity and ninety-five
(89.6%) were found 1 be PPNG smrains. Since ten
(10) gonococcal isoiates could not be tested for beta-
lactamage activity, the calculaied PPNG prevalence
rate among the isolaies tested was 60.1%.
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The monthly detection rate of gonococci iso-
lated and the number of PPNG strains identified, is
depicted in Figure 1, from which distinct peak gon-
orrhoea, incidence periods may be recognized. In
Kumasn in other words, most cases of gonorhoea
were detected/reported between December and Feb-
ruary, followed by acase reporting decline mMm':h. .

Fig. I Distribution of Gram Negative Intracelluiar
Diplococci (GNIB) and PPNG strains isola-

ted, January - December

Gradual increases were noticed from Aprit and
August, with peak incidence in Abgust. From Sep-
tember through November, one noticed a gradual
decline in incidence only to be confronied with high
case reporting in December which peaked in Febru-
ary.

Age and sex distribution patierns of gonorhoeal
cases are shown in Table 1. Thers were 82 (71.0%)
males and 34 (29.3%) females amongst whom were
12 male and 15 female children in the age-range 0 -
S years. Vaginal discharge taken from 16(59.3%) of
27 mothers of babies with Ophthalmia neonatorum. -
were also found to harbour gonococci [6].

Table 1 alse shows that both males and females
aged berween 16 years and 30 years were the most
affected; gonococcal isolation races were 74.4% for
males and 38.2% for females, Two girls aged 10and
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12 years had gocococeal infection. 'r‘llc gonococcal
strain isolated from the 10 year-old girl was of the
PPNG veriety. PPNG was also isolated from a 65
years old woman.

- Itiginteresting 10 note that of the 27 gonococeal

straing isolated from eye discharges of 27 neonates
(Table 1),22 (81.5%) were PPNG strains. Of the 61
PPNG strains isolated from adolescents and young

adults (16 10 30 years old), 52 (85.2%) were from
males whilst only'9 (14.8%) were from females,
In yitrg assays to test for bacteria ‘sensitive to
pericillin showed that only 10.4% (11 of 106) of the
isolates were inhibited ('Table 1). In addition 16
PPNG smhmwmresismummodﬁmiaobigl
agent (Table 2). : c
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DISCUSSION

Before 1983, the prevalence rate of penicillin
resistant gonococcal straing isolated in Kumasi, was
less than 5% [Addy, 1983, uripublished data). With
the inilux, in 1983 of Ghanaian “Retumees” from
Nigeria, a three-day STD screening campaign,
mounted in Kumasi, revealed that of 64 clinically
obvious or suspected casss of gonorrhocas exam-
ined, 60 (93.8%) of the isolates were PPNG. Asa
result of these findings a hospital-based study to
datect PPNG was mounted. The findings from this
study are presented in the report.

-Our present findings show that from alow PPNG
prevalence rate of less than 5% in 1983 [Addy, un-
published dats], the prevalencs rate of PPNG in
Kumasi has now soared up t0 60.1% in less than 10
years. This figure is higher than PFNG prevalence
rates found in Accra, 36.4% ([5], Singapore, 35.5%
(10], Malasia, 37.3% [11], Indonesia, 25% 112),
Thatland, 42% [13], South Korea, 40% {14], Japan,
16.1 [15]) and she Philippines, 30-40% (6], but pretty
close to that found in Nigeria (17). Thus, there seem
10 be difforehces in penicillin susceptibility paiterns
of N. gongechoene in different codhiries and even in
differenit regions-of the same country.

Sex distribution rates of FPNG in our study
Tollowed auniversal pattern, with a preponderance of
mammmw 21,22). Inboth

N.gongrrhocss

quency ammg'aw maoymous, a finding which -

is in- comformity with repores by Osoba, 1980 (5],
Bames and s, 1984 {21} and Aral and Holmes,
1984 (231 '

From personal observations we are convinced
that factors that may account forthe high prevalence
of antibiotic tesistant strains of the gonococcus in
Kumasi, Ghana, could be:

(a} Mmadequate control of the sale of antibiotics
encourages seif-medication, often with inade-
quate doscs, Because of the fear of the stigma
associated, in our community, with gonorrhoea
and other sexually transmitied diseases, over-
the-counter purchases of antibiotics is the order
of the day.

(b) Abscnce of carcfully siandardized treatment
regimen based on rescarch on indigenous cascs.

{¢) Lackofmedical control and counselling o prac-
iitioners of prostitution who serve as reposiio-
rigs for and sources ol disscmination of the
LONOCOCCUS,

d) Lack of adequale supportive laboralory serv-
ices,

The recommended (Ghana's Ministry of Health) first
line treatment regimen for gonococcat infections for
adults in Ghana is 4.8 mega-units of procaine penicil-
lin intramuscalarty preceded by 1.0 gm. of probenecid
by mouth; In the case of treatment failures and
infections due to PPNG, it is suggested that 2.0 gm.
of spectimycin be given intramuscularly. An alter-
nate suggestion is the vse of cotrimoxazole, tetracy-
cline, cefoxitin or cefarozine and the new cepha-
losporins,

From our annmlcroblai sensitivity test results it
becomes obvious that the above recommended first
choice treatment regimen for gonococcal infections
if followed religiously in Government Hospitals and
clinics in Kumasi might have been effective against
only 10.4% of the gonococeal strains isolated there
and completely ineffective against all 95 PPNG
strains. The penicillin treatment failure rate, there-
fore, is 89.6%.

Spectinomyein is not routinely used in our hos-
pitals because of the high cost invalved. Albeit, a
preliminary report by Biddle gL al. {24], revealed the
existence of chromosomally mediated spectinomy-
cin resistant non-PPNG isolates in Korea, Since
1981, however, spectinomycin resistant PPNG strains
have been reported from many parts of the world [25,
26]. All the same, excellent treatment results with
spectinomycin have beenreported by Osoba (7] from
Nigeria.

With regard (o cotrimoxazole as an alternative
treatment regimen in Ghana for gonomrhoea and
related diseases, it was, found. that 12.6% of our
PPNG isolates wers resistant o 4t. A bigger treat-
ment failure rate of 30% with this drug has, however,
been reported [27) from Singapm

With tetracycline, an jn vifo inhibition rate of
01.6% was achieved. 1t should be noted, however,
that a high failure rate with tetracycline has been
recorded in Thailand {13). It has also been claimed
that patients find it difficult to take tetracycline, a
phenomenon, which hasnotbeenobserved in Kumasi.
Alj the same, to date there have been no reports of N,
gonorchoeae strains exhibiting plasmid-mediated
resistance to tetracycling. On the contrary, however,
the level of chromosomally-mediated tetracycline
resistance has been found to be on the increase all
over the world [28]. This may expiain the 8.4% i
vilrg resistance rate recorded by us.

With the emergence of these resistant gonococ-
cal strains encounizred in this survey, the reatment
of diseases caused by the gonococcus has created
formidable problems, particularly in pregnant women
and neonates, for whom the choice bf drugs is lim-
ited. [t may further be stressed that even in the
treatment of non-PPNG strains, Ghana, like most
ather developing countries, has only a limited num-
ber of inexpensive drugs available. This state of
affairs naturally calls for a serious review of the
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xommended treatment regimen, vide supm, for
both the acute condition and the various sequalas of
chronic and sustained N, gonorrhoege infections in
our society.

The situation further calls for prompt vacing of -

‘sexual contacts, routine examination of pregnant
women for gonococci and other sexually transmitied
diseases, thenecessity for epidemiological treatment
[10], screening of high risk groups within the popu-
lation, prompt use of spetinomycin (no resistant
‘PPNG strains so far detected in jg vigo tests by us)
under medical supervision and strict conirol of the
‘sale, by prescription, of all forms of antibiotics in the
coantry.

In view of the high proportion of beta-laclamase
producing N, gonorrhoess in Kumasi and perhaps
the whole country, and the possible escalation in the
use of spectinomycin for the treatment of gonar-
rhoea, it is our opinion that the Ministry of Health
should as a matter of urgency, mount a surveillance
programme 10 determine the prevalence of spectino-
mycin resistance amongst strains of N, gonorhocac

by presumptive disc sensitivity testing in our hospi- .

tals and clinics throughout the coungry. = -

It is being suggested that in view of the fact that
N. gonorhocac strains have been isolated from sites
other than the eye [16], gonocoecal infections of the
neonate, are to be promptly treated with the appropri-
ale antimicrobial agent.
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