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The Problem of Gonorrhoea in England and Wales
A. J. KING, F.R.C.S.' & C. S. NICOL, M.D., M.R.C.P.2

In England and Wales, as in a number of other countries, the incidence ofgonorrhoea,
having lessened appreciably in the immediate post-war period, has in recent years shown a
substantial rise. A variety ofepidemiologicalfactors are believed to be responsible for this,
including immigrationfrom overseas and apparently increasedpromiscuity among teenagers.
Difficulties in laboratory diagnosis of gonorrhoea, particularly in women, and limitations
in smear, culture and complement-fixation techniques also contribute to the present failure
to control this disease; and the authors review the efforts being made in the UnitedKingdom
to bring about improvements in technique.

The emerging problem of lessened sensitivity of the gonococcus to penicillin is, ofcourse,
one of the greatest importance, to which, the authors believe, no more than a temporary
solution can be provided by increases in therapeutic dosages.

Finally, consideration is given to the preventive measures against the venereal diseases
adopted in England and Wales; these are based in the main on the provision offree and
confidential facilities for diagnosis and treatment.

NATURE AND EXTENT OF GONORRHOEA IN

ENGLAND AND WALES

Incidence
At the end of the Second World War, in spite

of great progress in treatment, various factors which
operate in wartime had caused a marked increase
in the number of cases of gonorrhoea. This had
occurred both in the Armed Forces and in the local
civilian population; and the number of cases
increased as demobilization progressed. In conse-
quence, attendances of new patients with gonorrhoea
at clinics throughout England and Wales reached
a new high level in 1946. Subsequently, the numbers
declined year by year, reaching a level below that
of the pre-war years. After 1955, however, this
trend was reversed and since that time the incidence
has risen year by year (England and Wales, Ministry
of Health, 1959), as shown in the accompanying
figure.
The official figures indicate trends and not the

true incidence of the disease. They do not include
cases treated by general practitioners, specialists
in private practice or medical officers in the Armed

1 Senior Physician, London Hospital Clinic for Venereal
Diseases (Whitechapel Clinic), London, England.

' Physician in Charge of the Venereal Disease Depart-
ments at St. Thomas's and St. Bartholomew's Hospitals,
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Forces. A recent survey has suggested that the
true incidence of gonorrhoea in Britain might be
at least 150% higher if cases treated by general
practitioners and specialists were included (British
Medical Association/British Co-operative Clinical
Group, 1959).

In many countries in recent years the incidence
of gonorrhoea has increased and in some countries
the increase has been substantial. Elsewhere the
incidence has remained virtually static. This is
reflected in the morbidity statistics of gonorrhoea
published in a recent ten-year review by the World
Health Organization (Epidem. vital Statist. Rep.,
1959). Laird & Morton (1959) also reviewed the
increasing problem of gonorrhoea in the United
Kingdom as part of an international situation,
which has also been appraised by Guthe.3
Factors producing high incidence

Immigrants. In reviewing the possible factors
producing the increasing incidence of gonorrhoea
in England and Wales, King (1958) suggested that
at least two factors were responsible-namely, immi-
gration from overseas territories and parts of the
Commonwealth, and the emergence of strains of
gonococci with an increased resistance to penicillin.
The latter point is discussed below, under the
heading " Measures instituted to improve control

'See the article on page 297 of this issue.

974 -373



A. J. KING & C. S. NICOL

NUMBER OF CASES OF GONORRHOEA DEALT WITH FOR THE FIRST TIME IN ENGLAND
AND WALES, 1940-59

At the Whitechapel Clinic of the London Hospital
(King, 1958), during a period of 12 months (1955-56),
1077 of a total of 3270 new male patients were

non-whites. Of 925 patients with gonorrhoea
(Table 1), 41% were non-whites, so that the inci-
dence of gonorrhoea among such patients was out
of proportion to their numbers in the population.
In an analysis of 2664 male patients with gonorrhoea
attending two Manchester clinics, Laird (1958)
found that 53 % were born outside the United
Kingdom.

Hall (1957) summarized the factors producing a

high incidence of venereal disease in immigrants as

follows:
(a) the movement of population with its attendant

problems;
(b) immigration from countries in which the

incidence of venereal disease is high;
(c) difficulties which the immigrants experience

in relation to housing, and other problems arising
from settlement in a new country;

(d) difficulties related to recreational facilities and
social contacts.

The number of male immigrants is in no way
balanced by the number of female immigrants.
Because of the initial difficulties in settling down,

many of the men are very limited in their contacts
with the opposite sex, and the contacts they do
make are usually with promiscuous women or prosti-
tutes, often leading to the spread of venereal disease.

Promiscuity and the teenager problem. Various
other factors are believed to have contributed to the
failure to control gonorrhoea in spite of the high

TABLE 1

CASES OF GONORRHOEA RECORDED AT WHITECHAPEL
CLINIC FROM NOVEMBER 1955 TO NOVEMBER 1956

Group No. of cases _ %

White (excluding Maltese) 402 43.5

Maltese 143 15.5

British West Indian 219 23.7

British West African 62 6.7

Indian 27 2.9

Pakistani 16 1.7

Other coloured 56 6.0

Total 925 100.0
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cure rate obtained with penicillin and other anti-
biotics. The figures given in the annual reports of
the Chief Medical Officer of the Ministry of Health
suggest that, although the pattern of the incidence of
diseases has changed, this is not related to decrease
in promiscuity. The total number of new cases seen
at the clinics in the year 1958 was higher than before
the Second World War, and only exceeded by the
peak war and post-war years, 1943 to 1950. If this
is an index of promiscuity, promiscuity has increased.
Of special importance is the fact that the incidence
of gonorrhoea is increasing in the younger age-
groups and has become part of the teenage problem,
as shown by a British Co-operative Clinical Group's
study (1960). Similar observations have been made
in Sweden, the United States of America and other
countries, showing that this is not only a national
but also an international phenomenon of recent
years.

Hidden reservoir of infection. According to Nicol
(1956) another factor was the " reservoir " of
undiscovered gonococcal infection in the female
population which persisted year after year. The
evidence for this was the ratio of male to female
cases diagnosed in the clinics, which varied between
3:1 and 4:1. This had been accepted as a true
indication of the relative incidence of promiscuity
among men and women, but study of the male to
female ratio in early infectious syphilis showed a
constantly lower ratio. The main reason for the
frequency of undiagnosed gonorrhoea in women
appeared to be that many of them had no symptoms
of the disease.

Prostitution. The problem of prostitution in rela-
tion to venereal disease has been summarized by
King (1957) and Willcox (1958), who reported that
the situation cannot be regarded as satisfactory,
prostitution playing a notable part in the spread
of venereal diseases.

Keighley (1957), in a survey carried out among
women prisoners, found a high incidence of venereal
disease. Gonorrhoea was diagnosed mainly in
younger prostitutes and other promiscuous girls.
The same author (1959) examined and tested 387
prostitutes out of 464 admitted to Holloway Prison
during the year 1958. Of these, 35% were found
to be suffering from gonorrhoea. Of the 464 prosti-
tutes, 36% were in the age-group 15-20 years.
Altogether 145 of the teenagers were examined and
48.9% ofthem found to be suffering from gonorrhoea.
The number of cases of gonorrhoea found among

teenagers accounted for more than 50% of the cases
among prostitutes.

Homosexuality. Homosexual contact is another
factor in the spread of infection. The problem was
reviewed by Macdonald (1949). He found that it
was not possible to give even an approximate figure
of the incidence of homosexuality among persons
infected with venereal disease. More recently,
Jefferiss (1956) analysed the case records of 1000
consecutive male patients with gonorrhoea or early
syphilis attending a large clinic in West London,
and found that 8.4% admitted a recent homosexual
contact. He made a further study of 224 homosexuals
seen over 2 1/% years, of whom 163 were suffering from
gonorrhoea.

" Repeaters ". It has been pointed out by the
Chief Medical Officer of the Ministry of Health
(England and Wales, Ministry of Health, 1959) that
" new cases " and " new patients " are not synonym-
ous terms, the patient who has two attacks of a
disease in the course of a calendar year appearing
in the official annual returns as two cases. Table 2
shows that, in seven important clinics (four in
London and three in the provinces), the number
of cases of gonorrhoea in 1957 was considerably
larger than the number of patients suffering from
the disease, indicating that reinfection accounted
for many of the new cases. Most of these reinfec-
tions, though by no means all, occurred among
immigrants from overseas and other migrants.

LABORATORY ASPECTS OF THE PROBLEM
OF GONORRHOEA

Among the factors responsible for the present
failure to control gonorrhoea, the difficulties of
diagnosis, especially in the female, should be empha-
sized, since the disease is often not discovered by
routine clinical and laboratory techniques. Diagnosis
by smear and culture is subject to error, while the
gonoccocal complement-fixation reaction has proved
of relatively little value in acute infections (Cooper,
Mayr-Harting & McLachlan, 1950). The assess-
ment which follows, of the relative values of smears,
cultures and serological methods and of attempted
improvements in the technical procedures in the
United Kingdom, serves to emphasize the urgent
need for better and more rapid methods of diagnosis.
Of considerable potential importance are the pre-
liminary results of the identification of N. gono-
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TABLE 2
GONORRHOEA, CASES RECORDED IN SEVEN CLINICS IN ENGLAND, 1957 a

Cases Patients
Hospital

Males Females Males Females

London Hospital 1196 412 930 398

St. Mary's Hospital, London 2 228 513 1 429 467

St Peter's and St Paul's Hospital, London 802 146 519 126

St Thomas's Hospital, London 792 167 740 160

General Hospital, Birmingham 1 071 187 957 185

St Luke's Clinic, Manchester 1 080 282 862 232

General Hospital, Newcastle-upon-Tyne 362 84 320 79

a Reproduced, by permission of the Controller of Her Britannic Majesty's Stationery Office,
from England & Wales, Ministry of Health (1959).

rrhoeae by fluorescent antibody, developed in the
USA.'

Smears

It has been claimed that, with a modified Pappen-
heim staining procedure 2 used as counterstain in
Gram's method, Gram-positive organisms stain
normally and gonococci a brilliant red, while most
other Gram-negative organisms are a less intense red.
Nuclei of the leucocytes are bright blue, but the
cytoplasm of the polymorphonuclears behave
differently from those of the mononuclears. The
cytoplasm of the latter shows up red, whereas that
of the former remains unstained. Endothelial cells
have blue nuclei and cytoplasm of a variable pink.
One of the advantages claimed for this stain is that
it can be kept indefinitely and will continue to give
equally good results.

Price (1954) recommended that smears should be
made with a platinum loop, thinly and evenly
spread on the glass slide, mixing a drop of sterile
water or saline with a drop of the discharge if
necessary. They should be fixed by moderate heat,

' See the article by W. E. Deacon on page 349 of this
issue.

2 Formula for a modified Pappenheim stain for the
gonococcus (Barritt, 1943, 1944):
Methyl green (Gurr), treated with chloro-
form to remove traces of methyl violet,
0.1%-0.5% lOOml

Methyl alcohol, absolute 10 ml
Pyronine G. (Conn, Grubler, BDH or

Gurr) 0.5 g or more
Phenol I g
Glycerol 20 ml.

that is, the slide should not feel uncomfortably hot
when placed on the back of the hand.

Cooper, Mayr-Harting & McLachlan (1950)
believed the value of smears in the diagnosis of
gonorrhoea in the female to be limited. In an assess-
ment of results in the bacteriological investigation
of 2161 patients, of whom 369 were found to be
suffering from gonorrhoea, they estimated that
reliance on smears alone would have resulted in
failure to diagnose the condition in 16% of the cases.
Of those who were not suffering from gonorrhoea,
an equal percentage might have been diagnosed as
cases of gonorrhoea through false positive smears,
had culture not been available. Harkness (1950)
stated that in his experience positive cultures with
negative smears rarely, if ever, occurred provided
that the smears had been taken and stained correctly.
It may be presumed that he was referring only to
experience of cases in the male, for the evidence of
the superiority of cultures for diagnosis in the
female is overwhelming.
On the other hand, smears appear to be superior

to cultures in the diagnosis of ano-rectal gonorrhoea
in the female. Nicol (1948) and Wilkinson (1949)
recognized that, though the available methods of
cultures were imperfect because of heavy growth of
the normal rectal flora, yet the test revealed the
presence of gonococci in an important proportion
of the cases examined. Moreover, the gonococci
were present in an environment where penicillin
given parenterally might well be destroyed by
penicillinase produced by normal inhabitants of the
bowel, and they could act as a possible focus from
which infection might spread.
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Cultures
The superiority of reliable methods for culturing

the gonococcus over microscopic smears in the
diagnosis of gonorrhoea in women and of chronic
gonococcal infections in men was shown thirty
years or more ago in Great Britain by Osmond,
Price and others, and has been confirmed in many
countries since that time. It is generally accepted that
the identity of the organism should be confirmed in
culture not only by the oxidase test but also by sugar

fermentation tests and, in cases of difficulty, by
serological tests. Apart from the proven superiority
of this method in the female, cultural tests in both
sexes constitute the only certain medico-legal proof
of such infection and may also distinguish cases of
acute gonorrhoea from those of primary urethritis
due to other Neisserian organisms.
McLeod (1947) grew six strains of Neisseria which

were not gonococci in a series of 300 cases examined
for gonorrhoea by culture. Wilkinson (1952)
attempted full identification of Neisseria found in
routine culture from 1575 patients. Neisseria were

found in the cultures from 290 women and in 10 of
these (3.4%) the organisms proved to be Neisseria
other than the gonococcus. Neisseria were also
found in the cultures from 68 men and the organisms
were other than the gonococcus in one case (1.5 %).
Strains proved not to be gonococci were identified as

N. catarrhalis, N. flava and N. sicca.
Wilkinson (1949), working with an improved

cultural technique, obtained the results shown in
Table 3.
Both Nicol (1948) and Wilkinson (1949) have

drawn attention to the diagnostic value of cultures
from vaginal secretions by a procedure which was

first described by King & Mascall (1935), but had
received less attention than its value warranted.
Positive cultures by this means were obtained in 61 %
of cases.

There have always been considerable differences in
the relative accuracy of smears and cultures in
different hands. This is to be expected with differing
methods and varying techniques in a procedure which
is certainly difficult and often variable and uncertain.
In spite of these disadvantages the great superiority
of the cultural method cannot be doubted, as was

demonstrated by Cooper, Mayr-Harting & McLach-
lan (1950).

Difficulties of culture
The difficulties of the technique of culture are

reflected in the variety of new media and modifica-

TABLE 3

ANALYSIS OF POSITIVE RESULTS OBTAINED
WITH CULTURES AND SMEARS FROM 323 CASES

OF GONORRHOEA IN THE FEMALE AT WHITECHAPEL
CLINIC, LONDON a

Group A. Group B.
Fresh cases Treatment

and failures
Diagnostic tests reinfections and relapses

(281 cases) (42 cases)

No. % No. %

Cultures positive 256 91.0 39 93

Smears positive 198 70.5 23 55

Smears and cultures posi-
tive 173 61.5 20 47

Cultures alone positive 83 29.5 19 45

Smears alone positive 25 9.0 3 7

a Reproduced, by permission, from Wilkinson (1949).

tions of old media which have been recommended
and used from time to time. Some media have given
excellent results in the hands of those who first used
them and indifferent or variable results in the hands
of others. Batches of the same media have given
highly variable results at different times for no
obvious reasons. In consequence, there has been
constant search for media which could be easily
prepared and would give consistent results, in an
endeavour to raise the admittedly indifferent stan-
dard of cultural work outside certain highly special-
ized laboratories.

Chocolate agar medium. It cannot yet be claimed
that such an ideal medium has been discovered, but
a good deal of useful information has been acquired.
The medium which has been most widely used and
has stood the test of time in Great Britain is that
devised by McLeod et al. (1934). McLeod (1947)
has described the experimental work which led him
and his colleagues to adopt heated whole-blood agar
(chocolate agar) as a standard medium for growth
of the gonococcus. It seemed that meat extract alone
supported the gonococcus poorly, and that peptone,
though helpful, was not well tolerated when con-
centrated. His results suggested that there might be
substances in peptone which were actually lethal to
the gonococcus and that blood added to the medium
might protect from such substances. For the gono-
coccus, heated blood seemed to give better results
than unheated blood. There was increased growth
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TABLE 4
EFFECT OF OXIDIZING AGENTS ON p-PHENYLENE DIAMINE AND ITS METHYL SUBSTITUTION PRODUCTSn

Reagent | Effect of mild oxidants Effect of strong oxidants bacteria exposed to reagentReagent ~~~(e.g., H202) (e.g., K2Cr2O7) batranepsdairegn

p-Phenylene diamine hydro- Formation of black pigment Slow development of black
chloride colour

Monomethyl p-phenylene Faint yellowish brown Formation of black pigment Rapid development of black
diamine hydrochloride colour

Dimethyl p-phenylene dia-
mine hydrochloride

Tetramethyl p-phenylene
diamine hydrochloride

Formation of maroon colour
(Wurster's red)

Formation of maroon colour
(Wurster's violet)

Formation of black pigment

Formation of deep violet or
purple colour

Slow development of black
colour after preliminary maroon
shade

Development of deep purple
colour after preliminary viole'
shade

a Reproduced, by permission, from McLeod (1947).

with an increased amount of blood and he recom-

mended raising the concentration of blood in the
medium from the usual 5% or 10% to about 20%.

The oxidase test. The oxidase test has been of
immense value in the detection of gonococcal
colonies in mixed culture. From the first, Gordon
& McLeod (1928) who introduced it, and Price
(1929), who described its practical application in the
diagnosis of gonorrhoea, fully appreciated that it was
not a specific test and that positive tests occurred
with other than gonococcal colonies, including other
Neisseria.
McLeod (1947) showed, in the table reproduced

here as Table 4, the contrasts between p-phenylene
diamine and its various methyl substitution products
in their reactions with mild and strong oxidizing
agents on the one hand and bacteria on the other.
McLeod described the mechanism of the reaction

as follows:

" These compounds become more susceptible to oxida-
tion as more methyl groups are introduced. The original
unsubstituted product is difficult to oxidize; with the
monomethyl compound a yellow-brown colour results,
with the dimethyl compound a maroon colour and with
the tetramethyl compound a violet colour. With a strong
oxidizing agent a black pigment is finally obtained with
the first three and the bacterial reaction corresponds to
that of the strong oxidizing agent. With the tetramethyl
compound there is a deep violet colour only, which
probably means that the blackening depends upon some

polymerization which is blocked by full methyl sub-
stitution."

He again emphasized that the reaction is by no
means confined to the gonococcus and gave a table
of the more important oxidase positive and negative
bacteria (Table 5).
The great advantage of the reaction was that

colonies would show up even though overgrown.
The technique recommended by McLeod was to
pour a weak solution of tetramethyl p-phenylene
diamine hydrochloride over the plate and let it run
off, soaking away the excess with a piece of sterile
blotting paper and, as soon as the colonies began to
dry, pick off purple colonies of characteristic
appearance. Although the reagent oxidized spon-
taneously in air, the colour became only light
violet and deepened markedly when in contact

TABLE 5
OXIDASE POSITIVE AND NEGATIVE BACTERIAa

Positive Negative

Neisseria (strong) Coliform group

Many vibrios (strong) Salmonellae

Brucellae (moderate) Corynebacteriae

Haemophilus (weak) Streptococci

Anthrax and anthracoids (moderate) Staphylococci

B. mallei (moderate) Sarcinae

B. pyocyaneus (moderate) Anaerobes

a Reproduced, by permission, from McLeod (1947).
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with gonococcal colonies. He agreed that the
dimethyl compound was also useful, but it had the
disadvantage that the red pigmentation went over
to black and that at some stage in the production of
the black colour there was a marked bactericidal
effect.

Methodls of transporting cultures and material for
culture

The problem of efficient cultural tests for the
gonococcus in clinics and hospitals which have not
the advantage of a first-class bacteriological service
on the spot is a perennial one and has been closely
investigated in various countries during the last
twenty years. In Great Britain considerable success
has been achieved with a simple method described by
Stuart (1946). Stuart believed that the death of the
gonococcus by drying was caused by increased
speed of oxidation. If the organism could be kept
under conditions of reduction, this would not
occur. He used small screw-capped bottles filled with
0.3% agar, giving the suitable physical conditions.
The agar contained one part in 1000 of thioglycollic
acid neutralized with NaOH, and the whole was
buffered with 1 % glycerophosphate and 1: 1000
calcium chloride. One part per 500 000 methylene
blue was added to give evidence of persistence
of conditions of reduction, the agar remaining
colourless as long as these were satisfactory. The
swab containing the specimen for culture was
pushed into the bottle, its stem cut off flush with
the rim, and the cap screwed down. Stuart's
results indicated that by this method the gono-
coccus remained capable of subculture up to
two, three or four days and that there was no
tendency for excessive growth of contaminants. The
growth of the latter was at least as much restrained
as that of the gonococcus. This method was used
and highly regarded by McLeod (1947).

Moffett, Young & Stuart (1948) compared the
results obtained by smear and by culture using
Stuart's transport medium in the examination of
844 separate specimens from male and female
adults. The cultural investigation added over 32%
more positives to those detected by smear alone. Of
the total positives 86% were shown by culture and
76% by smear. They thought that the success or
failure of cultures was determined by many factors,
of which minor variation in the quality of the media
was perhaps most important and delay in culture
least so. The average interval between taking the
swab and inoculation of nutrient medium was six

hours in one series and 18 hours in the other. There
was no significant difference between the results,
whether the specimens were less or more than
12 hours old. Earlier results had shown that
gonococci would occasionally remain viable in the
transport medium for as long as 15 days and that
they were regularly viable after 24 hours. In the
course of this investigation it was found that the
method employing Stuart's medium was also
applicable to the detection of Trichomonas vaginalis,
which remained alive and active in the medium. As a
footnote to this publication, Stuart was able to add
an additional point in technique. It was found
that certain batches of agar had a bactericidal action
on Neisseria. This action could be neutralized by
charcoal, which, however, could not be incorporated
in the medium without absorbing the methylene
blue indicator. The swabs for taking specimens
were therefore dipped in a 1 % watery suspension of
finely ground charcoal before being dried and
sterilized.

Wilkinson (1951) used this method in the investi-
gation of the cervical secretions of 204 patients.
Gonococci were found in 65 cases and were isolated
from more patients by delayed culture than by those
taken on to a nutrient medium of hydrocele agar at
the time the patient was examined. Sixty-four
positive results were obtained by the delayed
method and 52 by direct inoculation. The results
suggested that even when specimens had to be held
in the transport medium for 25-52 hours, as, for
example, over a week-end, the chances of isolating
gonococci were not greatly diminished.

The complement-fixation test for gonorrhoea
Following the work of Price (1932, 1933) the

serological test for specific gonococcal antibodies
attracted a good deal of attention during the 1930's
and the years immediately following (Harkness,
1940, 1944, 1950; Messer & McLachlan, 1942;
Price, 1944, 1949, 1954; McLeod, 1947; Harrison,
1949; King, 1949; Cooper, Mayr-Harting & Mc-
Lachlan, 1950).
As the result of conflicting reports as to its value,

the test is not now highly regarded. Whether it can
actively mislead, as some of its critics maintain, is an
open question. Provided that it is performed by the
technically expert, and that cross-fixation due to
infection with other members of the Neisserian
group of organisms is excluded, it seems unlikely
that false positives are a serious problem. The chief
difficulty in its interpretation seems to be with those
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positive results obtained from patients who are free
from clinical signs and whose bacteriological
findings are negative after apparently successful
treatment. The problem is a serious one for the
clinician, whose patient is perhaps anxious and
introspective, and may wish to marry. It is tempting
for the clinician to disregard the positive result and to
spare his patient harmful uncertainty and stress.
There is no doubt that there are cases in which that
risk must be taken; but it should always be taken
with the full appreciation that it is a risk and that the
answer to this difficult question is not yet known.
Everyone will agree with Harkness (1950) when he
wrote: " In all cases, great care should be exercised
in the interpretation of this test as an aid to differ-
ential diagnosis".

MEASURES INSTITUTED TO IMPROVE CONTROL

Some of the epidemiological factors responsible
for the recrudescence of gonorrhoea in England and
Wales have been enumerated above. These, along
with the increasing difficulties in the treatment and
management of gonorrhoea and the emerging prob-
lem of lessened sensitivity of gonococci strains to
penicillin have been taken into consideration in the
preventive measures organized to reduce the trans-
mission of gonorrhoea. While each of the control
procedures has its own difficulties and limitations,
perhaps the outstanding preventive method in the
United Kingdom remains the long-established pro-
vision of free and confidential diagnostic and treat-
ment facilities.

Facilities for diagnosis and treatment
The facilities for the diagnosis and treatment of

venereal disease in the United Kingdom were estab-
lished by the Venereal Disease Regulations of 1916.
The Regulations instructed the local health author-
ities to provide free clinics for this purpose, under
the supervision of the local Medical Officers of
Health. The National Health Service Act of 1946
brought the clinics under the control of the hospital
or regional boards from the appointed day in July
1948. Treatment continues to be free and patients
are not required to pay for prescriptions. There is
no appointment system in clinics, but the larger
clinics in cities are usually open for medical con-
sultations continuously from 10.0 a.m. to 7.0 p.m.
during the week. The Medical Officer of Health
continues to be responsible for propaganda against
venereal disease and for the tracing of contacts and
defaulters. In some hospitals anonymous clinics are

conducted on other premises than those of a venereal
disease clinic and are not known by the patients to
be in association with the venereal disease clinic.
This gives the opportunity of examining patients
from other departments of the hospital and contacts
of patients with venereal disease without disclosing
in detail the purpose of the investigation.

Therapy and penicillin resistance

As has already been mentioned, the incidence of
gonorrhoea in England and Wales reached its peak
in 1946, a year after the Second World War had
ended. Thereafter it declined sharply and continued
to do so until 1955 when, for the first time since the
war, the annual report of the Chief Medical Officer
of the Ministry of Health for 1956 (England and
Wales, Ministry of Health, 1957) indicated an in-
crease in the number of patients with gonorrhoea
attending the clinics. The rise in incidence has con-
tinued and has accelerated (King, 1958). It seems
that several factors have been responsible for this
increase; but possibly the most important is the
emergence of strains of gonococci which are relatively
resistant to penicillin. Curtis & Wilkinson (1958)
noticed, at the end of 1956, that a smnall proportion
of men with uncomplicated gonococcal urethritis
who attended a large clinic for venereal diseases in
London failed to respond to routine treatment with
300 000 units of procaine penicillin given intra-
muscularly and that their discharges continued to
show gonococci. In some of these cases further
treatment with larger doses of penicillin was equally
unsuccessful. Between November 1956 and Decem-
ber 1957 they saw 1267 cases of gonorrhoea in men,
of whom 11 16 were treated with penicillin in routine
dosage. Of these 11 16, 124 continued to have gono-
cocci in their secretions after treatment. Curtis &
Wilkinson measured the sensitivity of 302 strains of
these organisms before treatment was given. They
used tube sensitivity tests, which proved to be more
accurate than plate tests. Of these strains 19.50%
were sensitive to penicillin at levels of 0.125-0.5
unit per ml. The failures of treatment after the
injection of 300 000 units of procaine penicillin in
watery suspension, or of procaine penicillin in oily
suspension with 2% aluminium monostearate,
occurred, for the most part, with these relatively
insensitive gonococci; in no case did failure occur
when the sensitivity was below 0.03 u/ml. These
significant findings were confirmed by Cradock-
Watson, Shooter & Nicol (1958), who tested 200
strains of gonococci and found that 38 of them
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needed 0.128 unit or more of penicillin per ml for
inhibition, and that patients infected with these
strains were five times more prone to relapse after
treatment than those infected with more sensitive
strains.

It appears that this problem is not limited to
London. Alergant (1958), writing from Liverpool,
stated that in a recent series of 46 men suffering from
acute gonorrhoea treated with single injections of
300 000 units of penicillin in oily suspension with
2% aluminium monostearate, seven failed to respond
and gonococci persisted in their urethral discharges
following treatment. In these cases, the sensitivities
of the gonococci were not measured in vitro, but the
findings were thought to be significant when com-
pared with a report from the same centre some years
earlier (Alergant, 1953), when no failures were
reported from the same treatment in a larger series
of cases.
To meet the problem arising from increased

resistance to penicillin, Cradock-Watson and his
collaborators increased the routine dosage of pro-
caine penicillin for treatment of gonorrhoea from
300 000 to 600 000 units. Curtis & Wilkinson also
recommended increases of dosage from 300 000 units
of procaine penicillin in watery suspension to 600 000
or 1 200 000 units; but they believed that efforts
should be made to devise a preparation of penicillin
which would give blood levels of not less than
I u/ml for not less than 24 hours, though preferably
for not much longer, owing to the risk that long-
lasting low levels of penicillin might produce more
resistant strains of gonococci or symptom-free
carriers.

It seems unlikely that these measures will provide
more than a temporary solution to this problem.
The matter is one which calls urgently for study of the
gonococcus and its susceptibilities. This organism
is susceptible to many other antibiotics but the cost
of most of them is likely to be prohibitive for the
treatment of so prevalent a disease.

Health education

The British Federation against the Venereal
Diseases (1958) instituted an inquiry as to the
number of patients attending a venereal diseases
clinic who had received instruction in sexual matters
or in the dangers of venereal disease. Altogether
292 patients, ofwhom 231 were males and 61 females,
were questioned by trained social workers. Only 73
of them had received any formal sex education as
adolescents. The only printed matter which had

TABLE 6
NOTIFICATIONS OF OPHTHALMIA NEONATORUM

IN ENGLAND AND WALES, 1948-58

No. of notified Rate 1000

Year | No. of births cases of ophthalmia births
neonatorum

1948 775 306 2 729 3.52

1949 730 518 2 229 3.05

1950 697 097 1 935 2.18

1951 677 529 1 762 2.60

1952 673 735 1 788 2.65

1953 684 372 1 772 2.59

1954 673651 1 684 2.50

1955 667811 1 771 2.65

1956 700 335 1 515 2.16

1957 723 281 1 483 2.05

1958 740 715 1 304 1.76

brought patients to the clinics was the notice dis-
played in public lavatories giving details of the
addresses of clinics. Only 10 patients, all of whom
were ex-service men, remembered seeing any leaflets
about venereal disease. Eighty-five patients had
read books or articles on sex and venereal disease.

Pre-natal and post-natal procedures
Antenatal clinics perform blood tests to exclude

syphilis as a routine precaution but few undertake
tests for gonorrhoea unless the patient complains
of symptoms, and it sometimes happens that gono-
rrhoea may only be diagnosed in the mother in the
puerperium, when the infant develops ophthalmia
neonatorum.

Sorsby (1945) briefly reviewed the world situation
in regard to ophthalmia neonatorum and made a
close analysis of sources of information in England
and Wales. Returns from the Registrar-General
show that the incidence in recent years has declined,
with minor fluctuations, to very low levels (Table 6).

Sorsby has shown that, whatever may have been
the case in the past, ophthalmia neonatorum is not
now entirely or even mainly caused by gonococcal
infection. In recent years, large series of cases of
ophthalmia neonatorum have shown a relatively low
incidence of the gonococcal variety. It is possible
that the term " ophthalmia neonatorum" is being
used to cover a wider range of less severe conditions
than was customary with earlier observers.
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Sorsby (1950) stressed that the essential measure
of prophylaxis in ophthalmia neonatorum was the
treatment of maternal infection during pregnancy.
In the light of present knowledge, this meant the
treatment not only of gonococcal infection but also
of other infections. The method of Crede had proved
immensely valuable, but had distinct limitations.

Suppression of the quack and charlatan
The lay public is protected from quacks and

charlatans by the Venereal Diseases Act of 1917,
which imposes heavy fines or imprisonment on any
unqualified person who offers facilities for the
diagnosis or treatment of any venereal disease.

Sources of infection
The main method used by medical officers in the

clinic to control gonorrhoea is the method of
contact-tracing. This has been continued as an
entirely voluntary procedure since the ending in 1947
of the wartime Defence Regulation 33b. Contact
slips are given to the patients to hand to infecting
or infected contacts. In spite of the aid given in this
matter by social workers, the "casual " infecting
contact is most difficult to trace and bring to a
clinic. As one might expect, it is much easier to
secure the attendance of wife, fiancee or regular
friend for investigation (Haworth & Nicol, 1954).
A study by the British Co-operative Clinical Group
(1956) gave data on social aspects of gonorrhoea.
An analysis was obtained of 8183 infections in
7157 patients. The main conclusions were as
follows. Nearly 40% of the males were itinerant
while over 99% of the females were non-itinerant.
Just over 20% of the males were seamen. Almost
20% of the women were prostitutes; 90% of the
females belonged to the indigenous population of
the United Kingdom, but nearly 40% of the males
did not. Almost 80% of infections in men but only
25% of the infections in women resulted from
casual relationships. Homosexual exposures ac-
counted for only 2.5 % of the cases in men. In over
90% of the cases recorded no contraceptive precau-
tions were taken. Nearly 70% of the males were
single, while just over 50% of the females were
married. Nearly 80% of males but only 25% of
females admitted taking alcoholic drinks before
intercourse. Reinfections during the same year
occurred in 10% of men and in 7% of women.

Control ofprostitution
Keighley (1957) in a survey of women prisoners

showed that gonorrhoea was found mainly in youn-
ger prostitutes and other promiscuous girls. She
believed that special care was needed for the teenage
prostitute and suggested that recurring fines for
soliciting should be interspaced with periods of
residence for a minimum of one month in special
hospitals or institutions. Section 26 of the Criminal
Justice Act of 1948 makes it possible to send a
woman to prison on remand for a report on her
physical and mental condition, if she is charged
before a magistrate's court with an offence punish-
able by imprisonment, and Keighley found this to
be a valuable procedure of which magistrates might,
with advantage, make more use. She believed that
the law relating to prostitutes certainly required to
be strengthened to permit proper medical investiga-
tion and rehabilitation, while avoiding harsh and
punitive measures. In September 1957 the report
of the Committee on Homosexual Offences and
Prostitution (the so-called Wolfenden Report) was
published. As a result of this report the Street
Offences Act, 1959, was passed and became effective
on 16 August 1959. The Act makes the following
provisions:

" (1) It shall be an offence for a common prostitute to
loiter or solicit in a street or public place for the purpose
of prostitution;

" (2) A person guilty of an offence under this section
shall be liable, on summary conviction, to a fine not
exceeding ten pounds, or, for an offence committed after
a previous conviction, to a fine not exceeding twenty-five
pounds or, for an offence committed after more than one
previous conviction, to a fine of twenty-five pounds or
imprisonment for a period not exceeding three months
or both."

The Act also increases the penalties for allowing
prostitutes to be in night cafes from £5 to £20 in
the case of a person not previously convicted of
a similar offence and from £20 to £50 in the case
of a person previously convicted. An order for
forfeiture of a licence may also be made. Under
the heading "Punishment for living on earnings of
prostitution", the maximum term of imprisonment
on conviction is increased from two to seven years.
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RI-SUMI

La frequence de la blennorragie a augmente en Angle-
terre et dans le Pays de Galles depuis 1955 et les auteurs
discutent dans cet article les facteurs epidemiologiques
que l'on croit etre en cause. A la fin de la seconde guerre
mondiale une augmentation importante des cas de blen-
norrage fut note', a la fois dans l'armee et parmi la
population civile; et cette augmentation s'accentua a
mesure que la demobilisation progressait. Apres 1946,
cette fr6quence diminua jusqu'ai atteindre un niveau
inferieur a celui des annees d'avant guerre. Mais, apres
1955, cette tendance a et renversee et a fait place a une
augmentation du nombre des cas nouveaux, constat6e
chaque annee depuis lors. Encore faudrait-il, pour plus
d'exactitude, prendre en consideration les cas de blen-
norragie non declares pour differentes raisons, par
exemple parce que les malades ont et6 soignes par leur
medecin personnel ou par ceux de l'armee. Une recente
enquete estime que les chiffres officiels devraient etre
augmentes de 15 %.

L'attention est attiree sur le probleme des immigrants,
parmi lesquels les hommes sont plus nombreux que les
femmes, et sur celui des jeunes de moins de 20 ans. Les
immigrants sont, la plupart du temps, sans famille et
vivent dans des conditions difficiles, qui favorisent les
contacts avec les prostituees ou d'autres femmes de
rencontre. Quant a l'augmentation de la frequence des
cas nouveaux chez les moins de 20 ans, elle pose un
probleme particulierement important qui a dfi etre pris
en consideration egalement en Suede et aux Etats-Unis.
Cette tendance, qui se manifeste en Angleterre et au Pays
de Galles, fait partie d'une situation sanitaire inter-
nationale, ainsi que le montrent les informations prove-
nant d'autres pays.

Les auteurs passent en revue la question du # reservoir)) de
l'infection, cach6 le plus souvent, la maladie etant asymp-
tomatique chez la femme. Le r6le de la prostitution est
soulign6 comme favorisant la contagion des maladies
veneriennes. Une enquete faite par Keighley en 1959
montre que 36% d'un groupe de 464 prostituees etaient
agees de 15 a 20 ans. Parmi 145 femmes de moins de

20 ans, 48,9% furent trouvees atteintes d'infection
gonococcique. Le nombre de cas de blennorragie trouves
chez les moins de 20 ans representait plus de 50% de
ceux qui etaient diagnostiques parmi les prostituees.
L'homosexualite joue aussi un role dans la contamination
gonococcique, mais il n'est pas possible de donner un
chiffre precis.

Les difficultes rencontrees dans les examens de labo-
ratoire pour l'etablissement d'un diagnostic, particuliere-
ment chez la femme, et les resultats limites des frottis, des
cultures et de 1'epreuve de d6viation du complement
comme moyens de diagnostic sont discutes; on s'efforce,
en Angleterre, d'ameliorer les techniques. Les auteurs
comparent les avantages des frottis et des cultures pour
le diagnostic et, bien que les avis soient partages, donne
leur preference a la culture qui est une methode beaucoup
plus fidele, surtout chez la femme, sauf en cas de blen-
norragie ano-rectale.

Les auteurs rappellent l'importance de l'identification
de N. gonorrhoeae par la methode des anticorps fluores-
cents et mentionnent egalement, d'une part, la g6lose-
((chocolat comme milieu de culture et, d'autre part,
le test des oxydases.
Des hypotheses sont avancees pour expliquer les

difficultes nouvelles rencontrees dans la lutte contre la
blennorragie, y compris le probleme predominant d'une
diminution de la sensibilite du gonocoque a la p6nicilline.
L'augmentation des doses est conseillee, mais il ne peut
s'agir que d'une solution temporaire. Le gonocoque est
sensible a d'autres antibiotiques mais le cout de ceux-ci
rend difficile leur emploi dans une maladie aussi frequente.

Les mesures preventives contre les maladies vene-
riennes, instituees en Angleterre et au Pays de Galles
depuis longtemps sont passees en revue. La plus impor-
tante est le libre acces du public au diagnostic et au
traitement gratuits.

Les auteurs recommandent enfin l'education sanitaire de
la population, la multiplication des examens pre- et post-
nataux, la lutte contre les charlatans et une surveillance
plus stricte de la prostitution.
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