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COMPARATIVE EFFICACY OF PENICILLIN AND DOXYCYCLINE
IN GONOCOCCAL URETHRITIS

Vinod K Sharma, R K Pandhi and R A Bhujwala

Ninety two episodes of gonococcal urethritis treated with one of the following regimens
viz 1 (A) 3 m.u. of fortified procaine penicillin, made by adding 1 m. u. of crystalline

penicillin to 2

m. u. of fortified -procaine penicillin, intramuscularly with one gram of

probenecid orally, (B) 3 m.u. of above fortified procaine penicillin intramuscularly alone,
and (C) 400 mg single oral dose of doxycycline produced success rates of 95, 76.2 and
66.7% respectively. Post-gonococcal urethritis ‘was detected in 37% patients. Thirty four
(45.94%) of the 74 isolates of N. gonorrhoege were relatively resistant (MIC>0.12 unit/ml)
to penicillin. None of the 74 Neisseria gonorrhoeac strains was beta-lactamase producing.
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Gonorrhoea is reported to be the commonest
of sexually transmitted diseases in the world
today.! Since its introduction in 1940s, peni-
cillin was the mainstay of therapy for gono-
rthoea. However, because of rapidly changing
antibiotic susceptibility of Neisseria gonorrhoeae,
increasing relative resistance to penicillin® and
emergence of penicillinase producing Neisseria
gonorrhoeae (PPNG) infections,? it is imperative
to reassess the role of penicillin and look for
alternative chemotherapeutic agents for the
treatment of gonorrhoea.

Materials and Methods

Male patients with acute, uncomplicated
gonococcal urethritis who had not taken any
antibiotic or chemotherapeutic agent for a
minimum of 2 days before reporting were
included in this study. Patients were assigned
at random to one of the following schedules
of treatment : (A) 3 m.u. of fortified procaine
penicillin, made by adding 1 m.u. of crystalline
penicillin to 2 m.u. of fortified procaine penicillin
giving the final dose of 1.5 m.u. each of procaine
and crystalline penicillin, intramuscularly after
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a test dose, preceded half an hour earlier by
1 gm probenecid orally, (B) 3 m.u. of above
fortified procaine penicillin without probenecid,
(C) doxycycline 400° mg in single oral dose.
Before the institution of therapy urethral exudate
was collected for smear and culture for N.
gonorrhoeae. Only the patients who . showed
Gram-negative  intracellular diplococci  of
classical morphology were included. Subse-
quently, patients were followed on day 3, 7 and
14 following treatment. Patients were instructed
to refrain from indulgence in sexual activity
and alcohol in any form, and to come for
examination holding urine for a minimum
period of three hours. On every visit an
enquiry was made about the symptoms, and
any further sexual exposures, and the patients
were examined for the type of urethral dis-
charge, and smear and culture was taken for
N. gonorrhoeae. Blood for VDRL test was
also collected in all the cases. The material
for culture was directly inoculated on modified
Thayer-Martin medium? and plates were in-
cubated at 37°C in a candle extinction jar for
24 to 48 hours. N. gonorrhoeace was identified
by colony characteristics, oxidase and sugar
fermentation tests. Susceptibility ~ of M.
gonorrhoeae to penicillin and doxycycline was
determined by the ‘plate dilution and the disc
diffusion  techniques.  respectively. WHO
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reference strain VII was used as control. A
zone of inhibition measuring more than 19 mm
was recorded as sensitive, between 15-18 mm
as partially sensitive and less than 14 mm as
resistant to doxycycline. The  penicillinase
production was checked in all the isolates by
the rapid iodometric technique.®

The patients in whom smear and culture
for N. gonorrhoeae did not become negative
in 48 hours following treatment, or the smear
and/or culture for N. gonorrhoeae became again
positive after it had become negative once,
during the 14-day follow-up without a history
of further exposure, were designated as treat-
ment failures. And the patients in whom
smear and/or culture which had become negative
once, became positive again within 14 days
and who gave history of further exposure were
considered as reinfection. The patient in whom
smear and/or culture became negative in 48
hours and remained so for a period of 14 days
following treatment were considered to be
cured. The post-gonococcal urethritis was
suspected in patients in whom meatal infla-
mmation persisted after 7 days and on day 14
the smear and culture for gonococci were
negative and smear showed more than 10 pus
cells per high power field, a diagnosis of post-
gonococcal urethritis was made.

Results

Eighty three male patients were included’

in this study. Two of these patients had three
episodes each and five had two episodes each
making a total of 92 episodes of gonococcal
urethritis. Seventy six (91.5%) of the 83

patients were between 20-39 years of age, and .

51(61.4%) were unmarried. In majority (86.98%,)
of the episodes, professionals were the source
of infection, and 3.259; patients had acquired
infection after homosexual exposures. - Most
of the patients (80.4Y%;) reported within-10 days
of onset of symptoms.
less than five days was recorded in 38. 7% and
6-10 days in 28.99, cases. :

(Table IT) to penicillin.

Incubation period of
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Results of therapy with different schedules
of treatment are shown in table . Of the
74 isolates of N. gonorrhocae which were tested
for susceptibility to penicillin, 45.94%, were
relatively resistant  (MIC>0.12  units/ml)
All but one strain of
N. gonorrhoeae were sensitive to doxycycline
and one was partially sensitive. Serology for

syphilis was negative in all the patients.

Table I. Results of therapy with different schedules of

treatment.
Number of cases
Schedule  Treated Followed- Cured % PGU (%)
of treatment up
A 34 21 19 (95.0) 8 (42.1
B 27 22 16 (76.2) 4 (25.0)
C 31 21 14 (66.7) 6 (42.8)
Table II.  Susceptibility of 74 isolates of N. gonorrhoeae
to penicillin.
MIC (unit/ml) Number (%) of sensitive strains
0.03 12 (16.22)
0.06 14 (18.92)
0.12 14 (18.92)
0.25 14 (18.92)
0.50 B (14.86)
1.00 5 06.76)
2.00 2 (02.70)
4.00 2 (02.70)
Total 74 (100.00)
Comments

Procaine penicillin has conventionally been
recommended in dosage of 2.4 or 4.8 m.u.
for the treatment of uncomplicated gonococcal
urethritis. A failure rate of 15.49, was obtained
in our clinic with 2.4 m.u. of procaine penicillin.?
Hence, the dosage of penicillin was increased
to 3 m.u. as there is step-wise increase in the
resistance of N. gonorrhoeae to penicillin.? -
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In the present study, failure rate with peni-
cillin plus probenecid was 5%.. Similar results
have been reported by other workers.”® Holmes
et al” and Rajan et al® reported failure rates
of 2.9 and 4.0%, respectively employing 2.4 m.u.
of procaine penicillin with probenecid. Rajan
et al® reported 1009, cure rate with 3.0 m.u.
of procaine penicillin with probenecid. Thin®
reported a failure rate of 4.29% employing
Distraquine fortified (1.8 m.u. procaine penicillin
with 0.6 m.u. of crystalline penicillin) with
probenecid. '

With penicillin alone our failure rate was
23.89%,. Holmes et al’ obtained failure rate
of 29.0% employing 2.4 mu. of procaine
penicillin alone, and Kandhari et al® had
reported a failure rate of 15.4% with 2.4 m.u.
of procaine penicillin ~alone, suggesting that
3.0 m.u. of procaine penicillin alone is not
adequate for New Delhi males. The only
failure given 3 m.u. procaine penicillin with
probenecid was in a patient who had acquired
the infection in Bangkok and the strain of
N. gonorrhoeae isolated from him had MIC of
4 unitsjml. However, it was not penicillinase
producing N. gonorrhoeae.

Doxycycline has generally been used as
300-400 mg in a single oral dose. Failure rates
of 0-40% have been reported with 300 mg
doxycycline.1-20 Equally varying failure rates
(5.0%1 and 53.0%?*) have been reported with
400 mg doxycycline also. In the present study,
a failure rate of 33.3% was obtained with 400
mg doxycycline and hence it cannot be re-
commended. ’

There was a relatively high incidence of post-
gonococcal urethritis (PGU) in this study viz.
42.1, 250 and 42.8% with penicillin with
probenecid, penicillin alone and doxycycline
respectively compared to the reported incidence
of 0-17% PGU by other workers.®?>1> Hence,
it is essential that the patients of gonorrhoea
should be carefully followed up and investigated
for PGU.
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In the present study, 74 strains of N. gono-
rrhoeae were isolated and 34 (45.95%) were
relatively resistant to penicillin. Nine strains
had MIC>1 unit/ml. However, none of the
strains  produced  beta-lactamase. Relative
resistance to penicillin reported from different
parts of India has been in 43.12%% and 909,
isolates in Madras, 52.1% in Kerala,? 56% in
Bombay,® 34% in Poona% 30.5% in New
Delhi2s and in 64%, isolates in Chandigarh.?®

All but one strain of N. gonorrhoeae were
sensitive to doxycycline. Steenbergen'® from
Netherlands found all but one strain sensitive
to doxycycline in a study of 132 cases by disc
diffusion method. Moffett et al*? in United
Kingdom found all 144 strains sensitive to
doxycycline. However, no consistent corre-
lation in vitro sensitivity and therapeutic response
was seen. In five out of the six failures to
doxyeycline, the isolated strains of N. gonorrhoeae
were fully sensitive to it. Similar findings
were reported by Steenbergen'® and Oller et al.'®
Since majority of strains of N. gonorrhoeae
isolated even in failures were sensitive t0 doxy-

the drug given over 2-3 days in a twice

cycline,
effective and

a day schedule should be more
needs evaluation.

Though there are stray reports of penicillinase
producing gonococci in India, 2282 ths exact
incidence of PPNG infections is not known and
procaine or crystalline penicillin in doses varying
from 3 to 5 m.u. with probenecid remains the
first line of therapy in gonorrhoea.
Acknowledgement

We are grateful to Mr. V. K. Mehra and
Miss Mariamma for technical help and Mrs.
Indu Sharma for secretarial assistance.

References

1. Schofield CBS : Gonorrhoea, in : Sexually Trans-
mitted Diseases, 3rd ed, Churchill Livingstone,
Edinburgh, 1979; p 1.

2, Reyn A : Drug susceptibility pattern of Neisseria
gonorrhoeae ; A world-wide review, Asian J Infect
Dis, 1977; 1 : 1-14.



230

10.

15.

. Perine PL, Morton RS, Piot P et al : Epidemiology

and treatment of penicillinase-producing Neisseria
gonorrhoeae, Sex Trans Dis, 1979; 6 : 152-158.
Thayer JD and Martin JE : Improved medium
selective for cultivation of N. gonorrhoeae and
N. meningitidis, Pub Hlth Rep, 1966; 81 : 559-562.
World Health Organisation : Neisseria gonorrhoeae
and gonococcal infections, Tech Rep Ser, 1978;
616 : 137-142.

. Kandhari KC, Pasricha JS. Bhargava NC et al :

Penicillin therapy in gonorrhoea : Correlation of
in vitro response to penicillin and blood levels,
Ind J Med Res, 1975; 63 : 818-823.

. Holmes KK, Johnson DW and Floyd TM : Pro-

benecid-procaine penicillin G combination and
tetracycline hydrochloride in the treatment of
penicillin resistant gonorrhoea in man, JAMA,
1967; 202 : 461-466.

Thin RNT : Treatment of gonorrhoea in Singapore
using penicillin plus probenecid, Brit J Vener Dis,
1973; 49 : 216-218.

. Rajan VS, Pang R and Sng EH : Inactivation of

gonococci by penicillin in vivo—A pilot study,
Brit J Vener Dis, 1978; 56 : 255-258.

Gray RCF, Phillip T and Nicol CS : Treatment of
gonorrhoea with three different antibiotic regimes :
Doxycycline 300 mg, procaine penicillin  plus
benzyl penicillin 2.4 mega units, benzyl penicillin
5 mega units plus probenecid, Brit J Vener Dis,
1970; 46 : 401-403.

. Liden S, Hammer J, Hillstrom L et al : Treatment

of uncomplicated gonorrhoea with single oral
dose of doxycycline, Acta Dermato-Venereol
(Stockh), 1971; 51 : 221-224,

. Steenbergen EP : Treatment of gonorrhoea with

single oral doses. Results obtained with doxycy-
cline or rifampicin compared with intramuscular
penicillin, Brit J Vener Dis, 1971; 47 : 111-113.
Masterton G and Schofield CBS : Doxycycline in
the single dose oral treatment of gonococcal and
non-specific urethritis in men, Brit J Vener Dis,
1972; 48 ; 121-125.

Petzoldt D : Doxycycline in the single dose treat-
ment of gonorrhoea : Effect on Treponema pallidum,
Brit J Vener Dis, 1972; 48 : 514-516.

Oller LZ, Edward JC and Lumb KM : Single and
double doses of doxycycline for the treatment of
gonorrhoea, Brit J Vener Dis, 1973; 49 : 291-294.
Yawalkar SJ, Kuchbal DS and Mardhekar BV -
Doxycycline (Vibramycin) in acute gonococcal
wrethritis, Brit J Vener Dis, 1973; 49 : 464-466.

17.

)
]

INDIAN DERMATOL VENEREOL LEPROL

Enfors W and Eriksson G : Comparison of oral
ampicillin and doxycycline in the treatment of
uncomplicated gonorrhoca, Brit J Vener Dis, 1975;
51 : 99-103.

. Baytch H and Rankin DW : Comparison of peni-

cillin, tetracycline and doxycycline in the treatment
of uncomplicated gonorrhoea in men, Brit J Vener
Dis, 1972; 48 : 129-132.

Schofield CBS and Masterton G : Doxycycline
(Vibramycin) syrup as single-dose oral treatment of
uncomplicated urethritis in men, Brit J Vener Dis,
1974; 50 : 303-307.

. Chacko CW and Yogeshwari L : A survey of the

range of sensitivity in vitro of N. gonorrhoeae to
penicillin, Ind J Med Res, 1966; 54 : 823-838.

. Sowmini CN and Nair G : In vitro drug sensitivity

of Neisseria gonorrhoeae strains and blood peni-
cillin levels after various penicillin preparations,
Ind J Dermatol Venereol, 1971; 37 : 149-160.
Nair CMG, Panikar CKJ and Gopinathan T :
Penicillin sensitivity of Neisseria gonorrhoeae in
Calicut, Kerala, Tnd J Dermatol Venereol, 1972;
38 : 209-212.

. Moses JM, Desai MS, Bhosle CB et al : Present

pattern of antibiotic sensitivity of gonococcal
strains isolated in Bombay, Brit J Vener Dis, 1971;
47 : 273-278.

. Arora PN, Sohi AS and Rai J : In vitro penicillin

sensitivity of Neisseria gonorrhoeae strains isolated
in Pune (India), Ind J Dermatol Venereol Leprol,
1980; 46 : 146-150.

. Bhujwala RA, Pandhi RK, Singh OP et al : Increas-

ing resistance of Neisseria gonorrhocae to penicillin
and co-trimoxazole—an in vitro study, Ind J Med
Res, 1980; 71 : 501-504.

Sharma M, Agarwal KC, Kumar B et al ; Penicillin
resistant gonococci, Ind J Dermatol Venereol
Leprol, 1985; 51 : 22-25.

. Moffet M, McGill MI, Masterton G et al ; Doxycy-

cline hydrochloride (Vibramycin) as single dose
oral treatment of gonorrhoea in women, Brit J
Vener Dis. 1972; 48 : 126-128.

. Vijayalakshmi K, Gopalan KN, Gopal Krishnan

B et al : The first case of B-lactamase strain, Ind
J Sex Trans Dis, 1982; 3 : 13-14.

29. Singh KG, Singh G, Pandcy SS et al : Penicillinase

producing Neisseria gonorrhoeae in Eastern India,
Brit J Vener Dis, 1983: 59 : 278.



