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Abstract. Gonococci with a decreased sensitivity 0 peni-
cillin isolated from patients attending the V.D. clinic in
Malma. south Sweden, were studied with regard 0 place
of origin. During 1969 there were 490 strains (27.5%)
with decreased sensitivity to penicillin out of 1781 diag-
nosed. They occurred proportionately more in higher age
groups than did normal strains, There was a higher in-
cidence of gonococcal strains with decrcased sensitivity
1o penicillin among infections acquired abroad than in
Sweden. Most cases of gonorrhoea contracted abroad
originated from Poland and strains from that country
showed a decreased sensitivity to penicillin of 75%.

During 1969 the steadily increasing amount of
reported new cases of gonorrhoea in Sweden came
close to the figure of 35 000. About 5% of all
cases were diagnosed in the V.D. clinic at Malmo
General Hospital. The majority of gonococcal
strains cultivated during recent years in Sweden
(4, 6), Denmark (9), Norway (I1), and Finland
(8) have shown a full sensitivity 1o penicillin al-
though figures for decrcased sensitivity vary be-
tween 12 and 39% from different Scandinavian
centers. (Direct comparisons between different
laboratories are difficult because of varying cri-
teria for “decreased sensitivity™.) Since gonococ-
cal strains with decreased sensitivity to penicillin
(GDSP) imply special therapeutic problems it is
natural to direct epidemiologic measures against
thesc cases especially. At the V.D. clinic in Malmo
an impression was gained that GDSP originated
to a large cxtent from non-Swedish countries.
Therefore, a one-ycar material of GDSP was
investigated with special reference to place of
contraction of the diseasc.

MATERIAIL

In the city of Malmé 2 ISI new cases of gonorrhoea

were reported in 1969. Of these, |1 781 or 83% were

examined in the only V.. clinic of the city. that at
Malmo General Hospital. All cases were studied with
direct microscopy and culture. Samples trom urcthra in
men, and from urethra, cervix and rectum in women
were directly inoculated in Thayer-Martin medium. Bac-
teriologic examination including determination of sensi-
tivity to penicillin, streptomycin, tetracyclin and chlor-
amphenicol was performed in the Institute of Clinical
Bacteriology (Head: Professor S. Winblad). Details of
the method and sensitivity patterns through the years
have been published by Juhlin (3. 4). GDSP were defined
as those with an IC;, of >0.1 U benzylpenicillin/ml
(corresponding to 0.06 yg/ml). In the V.D. clinic 490
cases of GDSP occurred during 1969, ie. 27.5% of the
whole material.

The epidemiologic study was performed retrospectively
on cvery second case of the 490 GDSP cases in alpha-
betic order, i.e. on 243 patients. Data were collected on
age and sex, month of diagnosis, sensitivity pattern to
the four antibiotics tested, degres of sensitivity to penicil-
lin, and place of contraction of the disease 245 pa-
tients with the same sex distribution as the GDSP cases,
but infected with gonococci showing  full scnsitivity to
penicillin served as controls; they were picked out from
the regisier in alphabetic order following
the GDSP cases.

For the statistical
throughout.*

Epidenmologic background. Malmo is Sweden's third
largest city, pop. 260 000. It is an industrial town in the
southern-most county, but alsv a port at thc narrow
strait of Oresund between Sweden and Denmark. The
boat-trip to Copenhagen in Denmark takces 35 minutes
and no passport is neceded to crcss the border. There
are direct communications across the Baltic to the con-
tinent from other southern ports one hour’s drive from
Malmd: From Trelleborg to Travemiinde in West Ger-
many (nine hours by boat); from Trelleborg w0 Sassnitz
in East Germany (four hours by boat); and from Ystad

immediate

evaluation the y*test was used

U All patients had been interviewed by Mrs Eva RBremer,
sociul officer.

* The analysis was performed by Peter Vorwerk, Ph.D.,,
statistical adviser of the Swedish Medical Research Coun-
cil.
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Fig. 1. Age distribution of 170 males and 75 females in-
fected with gonococci with decreased sensitivity to peni-
cillin (black columns) compared with as many cases with
normal gonocaccci (open columns).

to Swinoujscie (Swinemiinde) in Poland (sevcn hours by
boat).

RESULTS

Of the 245 GDSP cases there were 170 males
and 75 females. The age distribution is given in
Fig. 1 which shows that GDSP occurred in the
higher age groups in comparison with the con-
trols. This difference, illustrated for males as
well as females, is statistically significant (p <
0.01).

The distribution of GDSP and normal strains
followed each other fairly closely over the dif-
ferent months of the year. and GDSP were not
diagnosed in any particular season.

The geographical distribution of all 490 gonor-
rhoea cases showed that 350 strains originated in

Table 1. Distribution of gonococci with decreased
sensitivity to penicillin (GDSP) and of normal strains
according to place of contraction

Twelve patients were excluded from the material of 490 cases
because of unknown source of infection

Place of Both
contraction & sexes
GDSP Sweden 88 63 151
(n = 235) Abroad 73 11 &4 (36°,)
Normal Sweden 129 70 199
strains Abroad 40 4 44 (189%)
(n=1243)
All strains ~ Swecden 217 133 350
(n=478) Abroad 113 (349) 15 (10°) 128 (30°,)
330 148 478
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Sweden, 116 in other European countries, and 12
in non-Europcan countries; in 12 cases the source
of infection was unknown. It may be seen from
Table I that 34 % of the males but only 10% of
the females had contracted their infection abroad.
From the same table it appears that among GDSP
36 % were imported while among normal strains
only half that percentage came from abroad;
this difference is highly significant (p <0.001).

Among the 151 GDSP contracted in Sweden,
129 cases originated from Malmd, 12 cases from
the county of Skane cxcepting Malmé, and 10
cases from other parts of Sweden.

It appears immediately from Fig. 2 that Poland
was the foreign country from which most cascs
of gonorrhoea were imported to Malmo. There
were 116 “Europcan™ cases, 38 % of which origin-
ated in Poland. Furthermore, therc was a high
amount (33/44) of GDSP among the “Polish”
infections. On the whole, GDSP occurred fre-
quently in gonorrhoga contracted abroad.

All 44 paticnts with gonorrhoea from Poland
werc males. In half of the cases the sexual con-
tact was made in Szezecin (Stettin).

When the 33 GDSP from Poland were grouped
according to degree of sensitivity to peniciliin, 12
had an IC;, of 0.1-0.49 IU/ml, 20 zn IC;, of
0.50-1.49 1U/ml, and 1 an 1C;,>1.50 1U/mi.
The sensitivity pattern showed 4 strains with de-
creased sensitivity to penicillin only, 12 strains
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Fig. 2. Geographical distribution of 116 gonorrhoeal in-
fections contracted in European countries outside Sweden.
Black columns: gonococci with decreased sensitivity to
penicilhing open columns: normal strains.
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with decreased sensitivity to penicillin and strepto-
mycin, and 17 strains with decreased sensitivity
to penicillin, streptomycin and chloramphenicol.
In the 129 GDSP from Malmé there were 70
cases with decreased sensitivity to penicillin only,
36 with decreased sensitivity to penicillin and
streptomycin, and 23 with decreased scnsitivity to
penicillin, streptomycin and chloramphenicol. The
predominance of gonococcal strains with multiple
decreased sensitivity to antibiotics in infections
acquired in Poland as compared with those ac-
quired in Malmd is highly significant (p < 0.001).

DISCUSSION

With convenient international communrications it
is natural that venereal diseases tend to spread
across the borders. In the Southampton area of
southern England 149% of gonococcal infections
were reported to originate abroad (10): in the
whole of United Kingdom it was, however, only
4% (12). The figure for “forcign™ gonorrhoz=a (in-
fection contracted abroad, incl. sailors) in Hel-
sinki, Finland, was 15 % (8). In the 1963 material
from the Malmé V.D. clinic 8% of gonorrhoea
infections were acquired abroad (5). Traditionally,
the male is more mobile than the female in this
aspect (1), and the present results emphasize that
tradition is still unbroken: 34% foreign infections
in males, against 10% in females.

As had been suspected, it was confirmed that
more than one-third of GDSP was imported, twice
as much as among normal strains. In the 1963
material from this clinic 25% of GDSP had been
brought from abroad (5). High figures for GDSP
in imported strains have also been registered in
the Southampton area in England (10), and earlier
this year in Hclsinki, Finland (8). This similar
finding, now reported from three different geo-
graphical areas, all, howcver, relatively big ports,
is difficult to explain. The source of infection. i.c.
the sexual contacts available to international trav-
cllers, could possibly harbour selected gonococcal
strains. 1t is of interest in this connection that
Danish *prostitutes”™ arc not infected with GDSP
to a higher degree than other patients with gonor-
rhoea (7).

It was also shown that the higher age groups.
males as females, harboured proportionally more
of the GDSP. This age difference is probably ex-
plained by the high incidence of GDSP in in-

fections from abroad and. correspondingly, by a
relatively high age of those patients contracting
gonorrhoza outside Sweden.

The patients with gonorrhoea acquired in Po-
land were of particular interest for several reasons.
The number of patients was impressing, since the
trip to Poland is far less convenient than to nearby
Copenhagen in Denmark. Only a few years ago
Copenhagen was our main V.D. source, providing
us with two-thirds of all gonorrhoea acquired
abroad (5). Also surprising were the very few in-
fections contracted in West and East Germany.
Communications to the mectropolitan arcas of
Hamburg and Berlin are convenient, and by tradi-
tion our connections with the continent go this
way. The ferry to Poland opened up only four
years ago; low prices and secure anonymity might
explain the attraction to Swedish male holiday-
makers. Poland was, however, already in the
fifties by far the largest source of imported
gonorrhoea in Finland (2: Table 4).

With regard to therapy, the most serious prob-
lem with the gonococcal infections acquired in
Poland was the findings that the bacterial strains
showed a decreased sensitivity to penicillin by
75%, and in addition, a high degree of resistance
to streptomycin and chloramphenicol. From an
epidemiologic standpoint, it appears of prime im-
portance to halt the dissemination ol such in-
fections in the population. Thus, adequate treat-
ment should be installed without delay for gonor-
rhoea acquired abroad in particular.

REFERENCES

1. Bjornberg, A.: Recurrence of gonorrhoea following
penicillin treatment. Acta Dermatovener (Stockholm)
45:309, 196s.

. Hdre, A. S. & Pitiild, R.: An epidemiological study
of gonorrhoea in Finland from 1953 to 1958. Bull
WId Hlth Org 24: 394, 1961.

3. Juhlin, L: Problems in diagnosis, treatment and con-
trol of gonorrhoeal infections. I1. Routine sensitivity
tests with the plate dilution and disc methods. Acta
Dermatovener (Stockholm) 45: 223, 1965.

4. — Discussion to the paper by Reyn (9).

5. Krook. G. & Juhlin, L: Problems in diagnosis, treat-
ment and control of gonorrhoeal infections. IV. The
correlation between the dose of penicillin, conceatra-
tion in blood, 1C;,-values of gonococci and results of
treatment. Acla Dermatovener (Stockholm) 45: 242,
1965.

6. Molin. L.: Gonorrhoea in
(Stockholm) 50: 157, 1970.

~

1968. Acta Dermatovensr

Acta Dermatovener (Stcekholin) 51



80 H. Moller

. Nielsen, R.: Sensitivity of gonococci to antibiotics in

strains isolated from “prostitutes” in Copenhagen.
Brit J Vener Dis 46: 153, 1970.

. Renkonen, O.-V., Sivonen, A., Lassus, A. & Salo.

O. P.. Current status of the in vitro sensitivity of
gonococci to peniciflin in Finland, Acta Dermatovener
(Stockholm) 50: 151, 1970.

. Reyn, A.: Penicilhinfolsamhed hos gonokokker. Sym-

posium om riktad och kontrollerad terapi med peni-
cilliner. Lidingé 196Y. Astra Likemedel AB. Lund
1969. p. 85.

. Warren. R. M.: Incidence of gonococci relatively

resistant to penicillin occurring in the Southampton
areca of England during 1958 1o 1965. Brit J Vener
Dis 44:80. 1968.

. Odegaard. K. & Gjessing, H. C.: [s gonococcal sensi-

tivity to antibiotics increasing in Norway? Brit J
Vener Dis 43: 284, 1967.

. Venercal Discases. Extract from the annual report

of the chief medical officer of the department of
health and social security for the year 1968. Brit J
Vener Dis 46:76. 1970,

Received May 25, 1970

Halvor Moller, M.D.
Department of Dermatology
University of Lund

Malmé General Hospital
$-214 01 Malmo

Sweden

Acta Dermatovener (Stockholin) 51



