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Spread of Neisseria gonorrhoeae
resistant to tetracycline outside the
United States of America
Since February 1985 Neisseria gonorrhoeae resistant to tetracycline has been
recognised increasingly in the United States of America, 99 isolates
from 17 states having been reported by April 1987.' These isolates exhibit
high resistance to tetracycline (minimal inhibitory concentration B 16 mg
tetracycline/l), which is encoded on a 25-2 megadalton transmissible
plasmid.2 We present what we believe is the first evidence of spread
of N gonorrhoeae resistant to tetracycline from the United States and give
detailed molecular analysis of these strains.

Case reports

CASE 1

A 34 year old homosexual Englishman with urethral gonorrhoea was seen in
Leeds four weeks after having homosexual intercourse with an unknown man in
New York. Fellatio had occurred and he had engaged in passive anal intercourse,
the partner using a condom. He had noticed a urethral discharge three days after
intercourse. Being a medical auxiliary, he had a stock of tetracycline, which he
took for the next three weeks while travelling. The urethral discharge persisted.
At diagnosis in Leeds smears and cultures from the rectum and the pharynx were
negative for N gonorrhoeae. He was treated with 250 mg ciprofloxacin orally and
erythromycin stearate 500 mg twice daily for 10 days. A week later there was no
urethral discharge and culture forN gonorrhoeae yielded negative results.
The isolate of N gonorrhoeae from the urethral culture was resistant to

tetracycline (minimal inhibitory concentration 16 mg/I), moderately sensitive
to penicillin (minimum inhibitory concentration 0-32 mg/I), and sensitive to
erythromycin and ciprofloxacin on disc testing. Examination of the strain showed
that two plasmids, of 25 2 and 2-6 megadaltons, were present.3 Digestion of
plasmid deoxyribonucleic acid with Hind II (isoschizomeric with Hinc II)
showed the band pattern reported for strains of N gonorrhoeae resistant to
tetracycline in the United States.2 Auxotype and serotype were determined by
standard methods'; the isolate belonged to class Pro-/lB-2.

CASE 2

A 27 year old homosexual man presented in Leeds for screening after treatment
of rectal gonorrhoea one week previously in London. N gonorrhoeae had been
grown from rectal cultures and been found to be sensitive to penicillin on disc
testing. Treatment consisted of single oral doses of ampicillin 3 g and probenecid
1 g. Cultures taken in Leeds showed rectal infection with N gonorrhoeae. The
strain was moderately sensitive to penicillin (minimal inhibitory concentration
0 32 mg/l), sensitive to spectinomycin (minimal inhibitory concentration
16 mg/l), and cefuroxime (minimal inhibitory concentration 0-08 mg/l), but
resistant to tetracycline (minimal inhibitory concentration 32 mg/I). Detailed
examination of the strain by the methods described above showed the
25 2 megadalton plasmid, which again belonged to class Pro-/B-2.
He returned to London and was treated with spectinomycin 4 g intra-

muscularly and co-trimoxazole four tablets twice daily for three days. Two
contacts were traced, in whom cultures from all sites were negative for
N gonorrhoeae. It was assumed that he had been infected by a casual sexual
contact.

Comment

This report should alert other centres to the spread to the United
Kingdom of strains ofN gonorrhoeae resistant to tetracycline. The molecular
data strongly suggest that the plasmid implicated is related to those of the
strains previously described. The auxotype/serotype Pro-/lB-2 was not
described in the most recent report ofN gonorrhoeae resistant to tetracycline
in the United States of America,' which indicates further spread of
the 25 2 megadalton plasmid among strains. In Germany a strain was found
in which the determinant for resistance to tetracycline seemed to be
associated with a 10-5 megadalton plasmid.4 This highlights the need to
determine the genetic basis of resistance to tetracycline in strains of N
gonorrhoeae.
The appearance and subsequent international dispersal ofN gonorrhoeae

resistant to tetracycline resembles the emergence and spread ofNgonorrhoeae
that produces penicillinase. The probability of selecting strains of
N gonorrhoeae resistant to both penicillin and tetracycline should be
considered to be high because resistance to these antibiotics is transmissible
to sensitive strains of N gonorrhoeae and the determinant of resistance to
tetracycline resides on a transposable element.2

We are grateful to Dr A G Lawrence and the health advisers in sexually
transmitted diseases at the John Hunter Clinic, St Stephen's Hospital, London
SW1O, for helpful information.
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Frequency ofattendance at anticoagulant
clinics: a prospective study

The frequency with which patients receiving long term treatment with
anticoagulants attend clinics varies considerably among centres.' At this
hospital patients receiving treatment with anticoagulants who have a record
ofgood control are seen every 12 weeks, which is twice the interval currently
recommended.2 We performed a prospective study to assess whether control
could be improved by patients attending more frequently.

Patients, methods, and results

The clinic was held weekly and staffed by a consultant haematologist and a
registrar. Of the 690 patients who attended, 87% were receiving long term
treatment. The therapeutic range of international normalised ratio was taken as
2-0-4-0 for all patients. The clinic extended the interval between appointments to
12 weeks during the first year of attendance for patients receiving long term
treatment in whom control had been stabilised. Two hundred such patients were
randomly divided into two equal groups; the groups did not differ in the
indication for anticoagulation. One group was monitored routinely every 12
weeks and the other was seen at intervals of six weeks over 40 weeks. For each
patient the data from all visits to the clinic were summarised by calculating the
mean difference from an ideal international normalised ratio of 3 0 (table).

Control achieved with anticoagulants in patients seen
every 12 weeks and every six weeks. (Figures are
numbers ofpatients)

Mean difference from Patients seen Patients seen
international every every

normalised ratio 12 weeks six weeks
of 3-0 (n=94) (n=85)

0-025 11 7
0 26-050 26 31
0-51-0-75 25 26
0 76-1-00 17 10
1-01-1-25 7 2
1-26-1 50 4 4

>1 50 4 5

There was no significant difference in control with anticoagulants between the
two groups (Mann Whitney U test, p=0-5157). No episodes of thrombosis or
bleeding were recorded in either group during the study. Seventeen patients had
their appointments brought forward because of inadequate control (nine in the
group seen every 12 weeks, eight in the group seen every six weeks), 21 patients
were lost from the study, most commonly because of a change of address, though
three patients in the group seen every six weeks asked to return to the 12 week
interval for personal convenience.
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