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Chlamydiae are being increasingly recognized as an important cause ofhuman disease.
The known geographical distribution of lymphogranuloma venereum and the role of
chlamydiae as agents of sexually transmitted diseases are reviewed. The presence of
chlamydiae in the urethra and the cervix, and their etiological relationship to genital
infections, first recognized in connexion with ocular infections, have been proved in a number
of studies in selected populations in a few countries. Chlamydiae appear to be the most
important agent of nongonococcal urethritis, which in some cases appears now to be more
frequent than gonococcal urethritis. In addition to their association with cervicitis,
chlamydiae appear also to be fairly frequent in the cervix of apparently normal,
asymptomatic, and sexually active women. The role of chlamydiae as agents of other human
diseases still requires to be clarified. The organisms have been found in association with
pelvic inflammatory disease, neonatal pneumonia, pharyngitis, and otitis. There is needfor
additional studies in view of the fact that effective chemotherapy is available. An outline is
given of laboratory methods that may be useful for the diagnosis of chlamydial infections.

The increasing prevalence of sexually transmitted
diseases together with recent research findings have
led to the recognition of chlamydiae as a frequent
cause of genital tract infections, thus adding to their
known importance as agents of human disease.
Among the diseases caused by this group of micro-
organisms, lymphogranuloma venereum (LGV), first
described by Rost in 1912 (37) and Durand et al. in
1913 (7), was for a long time the only one to be
generally considered as a venereal disease, a rela-
tively rare one mostly limited to warm climates.
However, the genital localization of the agent of

inclusion conjunctivitis of the newborn had already
been recognized at the beginning of the century.
Intracytoplasmic inclusions similar to those of tra-
choma had been recognized in scrapings of both the
conjunctiva of infants with abacterial conjunctivitis
and of the cervix of their mothers (14, 22, 46). In
1910, Lindner (23) established the basic epidemio-
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logical facts from purely morphological observa-
tions, i.e., that the neonate contracts the infection by
exposure to an infected birth canal and that the
organism is present in the cervix of the mother. He
also showed that the organism is found in the
urethra of males and females in association with
nongonococcal urethritis (NGU). Cases of inclusion
conjunctivitis in adults, including " swimming pool
conjunctivitis ", were recognized to result from
exposure to infective genital tract discharges.

Similarities in the morphology of the agents of
ornithosis/psittacosis and of trachoma-inclusion
conjunctivitis (TRIC) were noted by Thygeson (48).
Following cultivation of the agent of LGV in the
yolk sac of embryonated eggs (34) the antigenic
relationships between all these agents was shown by
complement fixation tests.
The agent of inclusion conjunctivitis of the new-

born was first grown in the laboratory in 1959 (19)
with simultaneous isolation from the maternal cer-
vix. Chlamydial recoveries from the male urethra
were reported a few years later (20, 36). All these
isolates were established in the yolk sac of embry-
onated eggs, a rather laborious and time-consuming
method.
The introduction of tissue-culture techniques for

the isolation of chlamydiae (JO) and the development
of sensitive and specific methods for their immuno-
logical characterization (50) have greatly facilitated
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studies in this direction and have led to the finding in
different countries of a significant prevalence of
genital tract infections with chlamydiae of sub-
group A (11), which corresponds to the species
Chlamydia trachomatis as proposed by Page (33).

Until a few years ago, most of these studies were
focused on ocular cases, on their genital tract infec-
tions, and on the infections of sexual contacts of
these patients. Only recently has research interest
shifted to studies of genital tract infections in the
absence of eye disease.

This paper presents a short summary of available
data on lymphogranuloma venereum and recent
knowledge concerning genital tract infections with
other chlamydiae of subgroup A.

Lymphogranuloma venereum
Lymphogranuloma venereum is a sexually trans-

mitted disease which may be either acute or chronic
and which may cause serious late sequelae (45).
Three stages are usually recognized. In the primary
asymptomatic stage, the characteristic primary
lesion develops approximately 1-2 weeks after sexual
exposure and consists of small vesicles that evolve
into shallow ulcers and disappear spontaneously
leaving no scars. This is followed by the secondary
or bubonic stage with regional lymphadenopathy,
more frequent in men than in women; formation of
abscesses and fistulas is frequent. Tertiary or late
LGV is characterized by fibrotic changes which,
especially in women, may cause rectal strictures.
Secondary cases are more frequently seen in men
attending venereal disease clinics while tertiary cases
are usually found in older women in whom a
bubonic stage had not been previously recognized
and who present with gastrointestinal problems (44).
LGV is strictly a human disease. No reliable data

are available concerning its present geographical
distribution and prevalence but it appears that the
disease is more frequent in tropical countries. In the
United Kingdom and the USA most cases are seen
in seamen or are described as imported from abroad.
In San Francisco, where the disease has been the
object of recent studies, the great majority of the 72
cases studied during the past 6 years have been
imported from South-East Asia and a few from
Central America. It is probable that LGV is world-
wide in occurrence since sporadic case reports em-
anate from all continents. For example, almost all
countries in the Americas have included LGV cases
in their official notifications to WHO during the last
decade. However, since 1965 only Columbia, the

Dominican Republic, Peru, and the USA have re-
ported as many as 500 cases in a year. Notwithstand-
ing a downward trend in the number of cases
reported, it is likely that LGV is both under-reported
and under-diagnosed. Experience in San Francisco
suggests that LGV is seldom an initial diagnosis and
several cases have been seen after surgery for pre-
sumed hernia.
The most reliable diagnostic tool appears to be the

chlamydial group complement fixation test (1, 44).
The Frei test should not be relied on, as chlamydiae
have been recovered from bubo aspirates from
patients having negative skin tests (40). The LGV
agent may be isolated from bubo pus by yolk sac or
tissue culture methods.

Application of the microimmunofluorescent test
to the study of LGV isolates has made it possible to
recognize three immunological types (I, II, and III),
which all have extensive one-way cross-reactions
with the TRIC B, D, and E immunotype complex.
The pattern of this antigenic relationship has led to
the suggestion that the LGV strains of chlamydiae
were the first to develop, that the " genital " TRIC
strains derived from them, and that the " ocular"
trachoma strains have arisen most recently (51).

TRIC agent infections
As mentioned in the introduction, the role of

genital localizations in the epidemiology of inclusion
conjunctivitis has been recognized since the disease
was first described. The similarities between the
morphological characteristics of the inclusions seen
in this disease and of those of trachoma have for a
long time suggested a relationship between these two
conditions. Following the successful laboratory cul-
tivation of their etiological agents it was possible to
confirm their similarity and, in some cases, to obtain
typical trachoma isolates from the genital tract.
However, the immunological characterization of
different isolates has shown that TRIC agents fall
basically into two groups, one comprising types A,
B, Ba, and C (all associated with endemic trachoma
and seldom isolated from extra-ocular localizations),
and the other, which includes types D to K, almost
always of genital origin and usually from areas
where trachoma, if present, is sporadic and where it
appears to be sexually transmitted (13).

Confirmation of the role of chlamydiae as agents
of urogenital infections, again postulated in the
absence of eye infections on the basis of purely
morphological observations (43), was thus obtained
as a consequence of studies originally aimed at the
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study of eye infections. Notwithstanding the limita-
tions of the yolk sac isolation technique used at that
time, it was possible to demonstrate the presence of
genital infections in cases of inclusion conjunctivitis
of the adult (20, 25, 30). However, it soon became
evident that ocular infections are poor indicators of
the prevalence of genital tract infections and that
chlamydial infections of the genital tract might
themselves represent a significant public health prob-
lem. The introduction of tissue-culture methods for
the routine isolation of chlamydiae has made it poss-
ible to screen relatively large numbers of specimens
with a technique that requires much less time
and is probably more sensitive than the yolk sac
method.
Dunlop and his colleagues (5) studied 99 men

with NGU. Chlamydiae were recovered from 44
(44.4%) of them. In a comparison of the methods
used for collecting specimens from the male urethra,
these workers found that endourethral swabs or
scrapes were essentially equivalent (37% versus 39%
positive) but that collection from the meatus was
considerably less efficient (26% positive). Sexual
contacts were also studied and 10 out of 34 yielded
chlamydial isolates (10 out of 33 cervices were
positive and chlamydiae were also recovered from
the rectum (3/33) and urethra (2/1 1) of some of these
women). Even though the women studied were often
asymptomatic only 5 of them had normal cervices,
21 showing some signs of mucosal change and 9 of
these yielding isolates. The rectal isolates were ob-
tained from women who showed signs of proctitis or
inflammation of the anal-rectal mucosa and the
urethral isolates were obtained from women with
either grossly inflammed urethras or pus in their
urine. Five of the women had salpingitis (2 isolates).

In a study by Richmond et al. (35) of chlamydial
infections in patients with NGU and gonococcal
urethritis, 39% (40/103) of the NGU patients and
32% (32/99) of the patients with gonococcal urethri-
tis yielded chlamydiae. One of the 40 chlamydia-
positive NGU patients had conjunctivitis, as had one
in the Dunlop group mentioned above. A " control "
population of asymptomatic men had a chlamydial
carriage rate of 5% (5/92). These men were also
attending venereal disease clinics and could have had
a low-grade urethritis. When the patients and con-
trols were matched on the basis of types of recent
sexual contact the association of chlamydial recov-
ery with urethritis was statistically significant. These
workers also found an association between chlamy-
dial carriage among patients with gonococcal

urethritis and the development of postgonococcal
urethritis (PGU).

Oriel et al. (30) studied 150 men with NGU. They
recovered chlamydiae from 49 out of 135 valid
specimens but none were obtained from 34 men
without urethritis. Curettage and use of urethral
swabs gave essentially the same recovery rates (38 %
versus 35 %). Chlamydial isolates were also obtained
from 13 out of 38 cervical specimens and 8 out of 38
urethral specimens from sexual contacts. These re-
coveries were obtained from 12 out of 18 contacts of
chlamydia-positive men, but from only I out of 23
contacts of chlamydia-negative men. The authors
concluded that this result provided further evidence
for the sexual transmission of the chlamydiae. There
was no apparent clinical difference among the
chamydia-positive and chlamydia-negative NGU
group although there may have been a slightly
longer incubation period among the chlamydia-posi-
tives. Richmond and his colleagues also found that
the chlamydia-positive men, both among patients
with NGU and those with gonorrhoea, appeared to
have an untreated discharge of longer duration.

In San Francisco, approximately 20% of 282 men
seeking medical attention for genital tract symptoms
were found to have chlamydial infections. Chlamy-
diae were only recovered from those with urethral
symptoms or findings. The chlamydial recovery rate
was particularly high (57 %) in those who had NGU
with usually persistent discharge. The recovery rate
was much lower in those with mild dysuria or
asymptomatic pyuria (9%). These groups were all
considered to have NGU, the overall recovery rate
being 36%. Chlamydiae were never recovered from
the 57 men with a normal urine analysis (41).

In Taiwan, Gale et al. (9) studied men attending a
military venereal disease clinic for urethritis cases
and found that only 10% had chlamydial infections.
In New Delhi, India, Mukhija et al. (28), using the
yolk sac technique, failed to isolate chlamydiae from
specimens from patients with NGU. Although these
studies are limited they suggest the possibility that
chlamydial genital tract infections may not be as
common in some areas of current or recent tra-
choma endemicity.
The single study presenting the most convincing

data on the causative role of chlamydiae in NGU
was performed by a group of investigators at the
University of Washington, Seattle, WA, USA (17).
Their chlamydial recovery rates were comparable with
those obtained elsewhere: NGU 42% (48/113) versus
19% (13/69) for gonorrhoea, and 7% (4/58) for men
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without overt urethritis. The higher infection rates
were paralleled by higher serological positivity rates.
Microimmunofluorescent antibody rates were cor-
related with current or previous attacks of NGU;
this was also true for a group of matched control
men with no current urethritis. When paired sera
were tested it was found that the majority (9/17) of
culture-positive, sero-negative men converted sero-
logically. This result suggests that most patients in
this symptomatic group were infected shortly before
attending the clinic.
Although it has been relatively easy to assign an

etiological role to chlamydiae in NGU, it is more
difficult to attribute to them a causative role in
cervicitis. For example, Kuo et al. (21) found a
higher recovery rate in women with cervicitis than in
women with a normal cervix. Wentworth et al. (52)
confirmed the high chlamydial recovery rate (21.5 %)
in women attending the same venereal diseases
clinic, but they pointed out the complicated nature
of the etiology of cervical disease. These authors
found that most of the women were infected with
more than one potential pathogen. The same might
be said of gonococcal infections of the cervix; here
too, the bacteria can be recovered from both symp-
tomatic and asymptomatic women, in combination
with other pathogens.

Oriel et al. (31) were able to isolate chlamydia
from 45 out of 247 uncontaminated specimens (18 %)
obtained from a series of 318 women attending a
clinic for sexually transmitted diseases. Most of the
positive samples came from women who either had
gonorrhoea or were contacts of men with NGU
(36/45). A large proportion of these women (20/45;
440%) were symptom-free. No association could be
found between chlamydial recovery and the use of
oral contraceptives. Only 1 out of 49 women with no
history of other sexually transmitted infections and
negative routine tests was chlamydia-positive. Most
of the chlamydia-positive women had some abnor-
mality of the cervix (either clinical or cytological).
An abnormality was found in 23 out of the 26
chlamydia-positive women without gonorrhoea or
trichonomiasis. It has to be borne in mind that this
was a high-risk population for such findings, and the
numbers examined were inadequate for statistical
analysis. More than one-quarter of the women
(28 %) attended the clinic because of sexual contacts
with men who had NGU.

Hilton et al. (15) studied the prevalence of genital
tract pathogens among 279 women attending a
venereal disease clinic and 63 attending a family

planning clinic. Neisseria gonorrhoeae was recovered
from 57 (20 %), herpesvirus type 2 from 7 (3 %), and
chlamydiae from 86 (31 %) of the patients. Only
2 (30%) of the control group were found to have
chlamydiae. The chlamydiae were recovered at com-
parable rates from women attending for screening
purposes and those attending because of symptoms.
Herpesviruses were recovered more often from
women with symptoms and, interestingly, N. gonor-
rhoeae was recovered more often from women at-
tending for screening. Women with gonorrhoea had
a significantly higher isolation rate for chlamydiae
(62 %) than did other patients. Chlamydiae were
more often recovered from women whose male
contacts had NGU (34%) than from women whose
contacts were apparently asymptomatic (17 %). The
highest recovery rate (62 %) was from women whose
consorts had gonorrhoea (and who usually had
gonorrhoea themselves). Altogether, 82% of the
women with uncomplicated chlamydial infections
had abnormal cervical examinations, but in that
clinic 56% of the women with no demonstrable
pathogen had an abnormal cervix. Length of preg-
nancy might have a role in influencing the chlamy-
diae isolation rate since all 5 pregnant women
yielding chlamydiae were in the third trimester (17
tested) and none of the 16 in the first or second
trimesters were positive. A statistically significant
higher rate of recovery (45 %) was found for women
taking oral contraceptives than for those not taking
them (240%). Thirteen out of 38 (34%) consorts of
men with NGU yielded chlamydiae.
Wentworth et al. (52) studied 385 women attend-

ing a venereal disease clinic. They also included T-
strain mycoplasma, Mycoplasma hominis, cytomega-
lovirus, herpesvirus, Trichomonas vaginalis, and Can-
dida albicans in their study and recovered chlamy-
diae from 21.50%, N. gonorrhoeae from 16.70%, and
herpesvirus from 5.8 %. A major finding in this study
was that at least 61 % of the specimens yielded a
multiplicity of agents that could be regarded as
genital tract pathogens.
The recovery of chlamydiae from 20% of women

attending another venereal disease clinic in England
is quite similar to results obtained elsewhere by
Hobson et al. (16). These workers found higher re-
covery rates in women with hypertrophic cervical
erosions as 22 out of 35 (63%) women with the
diagnosis were chlamydia-positive. After a 3-week
course of systematic tetracycline all their patients
were isolate-negative.

These findings for cervicitis are similar to the
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results obtained in San Francisco, which showed a

very specific association of chlamydial infection with
cervicitis. Chlamydiae were recovered from 36% of
the women with cervicitis compared with only a 4%
recovery from women with vaginitis but no cervicitis
(41). An even higher chlamydial recovery rate (47 %)
was observed for women with cervical erosions. In
this study of 1269 women, chlamydiae were the most
commonly recovered pathogen; they were recovered
from 3.5% of the 665 women having routine exam-

inations and from 15.6% of the 604 who attended the
clinics because of symptoms.

Richmond et al. (35), in theii study of men

attending a venereal disease clinic, found that 32%
of the men with gonorrhoea also had chlamydial
infections. In a prospective study they found that
most (76%) of the postgonococcal urethritis (PGU)
occurred in this doubly infected group. Oriel et al.
(32) confirmed this observation, believing that in
their study population chlamydiae were responsible
for most of the PGU. In the Seattle study, all 12 men
with evidence of chlamydiae/N. gonorrhoeae double
infections developed PGU after treatment for gonor-
rhoea (17). Another 9 men free from chlamydial
infection also developed PGU. It appears that be-
tween one-quarter and one-third of all men treated
with penicillin for gonorrhoea developed PGU;
chlamydiae may be responsible for nearly two-thirds
of cases showing this syndrome.
Chlamydial genital tract infections have been a

major research interest of the University of Califor-
nia Medical Center, San Francisco, for many years

and more than 10 000 patients have been studied at a

number of different clinics. Since most of the previ-
ously mentioned studies were performed in venereal
disease clinics (or in clinics specially designed for
treatment of sexually transmitted diseases) it may be
useful to present some of the findings obtained at
the University of California, San Francisco.
Women attending clinics because of genital tract

symptoms were more likely to be infected than those
attending for routine examinations (14.1 % versus

2.3%). Of 3556 women studied, 385 (10.8%) had
chlamydial infections of the cervix. Of 1160 men

with symptoms referable to the genital tract, 190
(16.4%) had chlamydial infections of the urethra
(Table 1).
One of the clinics included in this survey is a

"drop-in " clinic where patients are usually symp-
tomatic. As expected, chlamydial recovery from men
was most commonly associated with NGU with a

total of 66 out of 212 (31.1 %) patients yielding

Table 1. Recovery of chlamydiae from the genital tract.
Combined results from several outpatient clinics in
San Francisco, CA, USA

Source of specimens No. positive/ PercentageNo. tested ntg

Women: cervix

Routine examinations 7/302 2.3

Routine examinations and patients
with symptoms 134/1524 8.8

Patients with symptoms 244/1730 14.1

Total 385/3556 10.8

Men: urethra

Patients with symptoms 190/1160 16.4

Table 2. Chlamydial infections in men with symptoms
attending a San Francisco clinic

Clinical diagnosis No. positive/ PercentageNo. tested nte

Gonococcal urethritis 9/43 20.9

Nongonococcal urethritis, with
discharge 56/135 41.5

Nongonococcal urethritis, no
discharge 10/77 13.0

Other, normal urine analysis 2/130 1.5

Total 77/385 20.0

isolates (Table 2). The background carriage rate was
1.5 % for men having no urethral inflammation
(asymptomatic pyuria ruled out by urine analysis).
Among the symptomatic women, chlamydial recov-
ery was specifically associated with cervicitis with a
recovery rate of 34.7% compared with 1.6% for
women with normal examinations and 5.2% for
women with vaginitis but not cervicitis (Table 3).

Table 3. Chlamydial infections in women with symp-
toms attending a San Francisco clinic

Clinical diagnosis No. positive/ PercentageNo. tested

Cervicitis 59/170 34.7

Vaginitis, no cervicitis 12/231 5.2

Other, normal 3/183 1.6

Total 74/584 12.7
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There is a bias in these single-clinic results because
the clinic is hospital-based and not a venereal disease
clinic; the real gonococcal infection rates are lower
than those reported by venereal disease clinics. In
this setting, chlamydial infection rates are approxi-
mately twice the rates for gonococcal infections
(5.9% for women and 1 1.2% for men). However, the
prevalence of chlamydial infections and the associa-
tion between chlamydial infection and clinical find-
ings is very similar to results obtained in the venereal
disease clinic populations studied by other investiga-
tors. This remarkable constancy of results in differ-
ent laboratories provides persuasive evidence for the
public health significance of these infections.

Reiter's syndrome
Reiter's syndrome is a symptom complex charac-

terized by urethritis, arthritis, conjunctivitis (or
iritis), and mucocutaneous lesions in varying com-
binations. It affects young men predominantly and
appears to have two epidemiological forms. The
epidemic form often follows outbreaks of shigellosis
and the sporadic (or venereal) form often follows
NGU. There appears to be a genetic predisposition
to the disease as a great majority of patients have a
histocompatibility antigen (HLA-27) that is uncom-
mon in the general population (2, 26).
Many studies have shown that men with Reiter's

syndrome may have chlamydial infections. The
urethra is the most common site yielding chlamy-
diae; recovery from the eyes or joints is less fre-
quent. A variety of immunological tests have been
used to show that many, or most, patients with
Reiter's syndrome have previous experience of
chlamydial antigens. However, an etiological role for
chlamydiae in this symptom complex has not been
proved.

Other chlamydiae
Discussion in this paper has so far been limited to

the group of agents known as Chiamydia trachomatis
(group A). Some Chlamydia psittaci (group B)
strains have also been recovered from the human
genital tract, but the significance of these observa-
tions is not clear.

In addition to their role in avian diseases (orni-
thosis/psittacosis) the group B strains are common
pathogens of domestic mammals where they may
cause genital tract disease (47). One naturally occur-
ring disease in lower mammals is guinea-pig con-
junctivitis (29). This disease appears to be an epi-
demiological analogue of human inclusion conjunc-

tivitis of the newborn. It may provide an animal
model for chlamydial infections, not only of the eye
but also of the genital tract (27).

Significance ofgenital tract chlamydial infections
It must not be forgotten that genital tract chlamy-

dial infections represent a reservoir of ocular disease
that occasionally can be quite severe. As the major-
ity of chlamydial studies are carried out in venereal
disease clinics (clearly the highest risk population)
the eye disease may be ignored. Although most
workers studying genital tract infections have stated
that their patients did not have conjunctivitis, some
have noted isolated cases. In one study in San
Francisco eye disease was found in 20% of patients
with genital tract infections. With the general in-
crease of sexually transmitted diseases more cases of
adult inclusion conjunctivitis may appear, but the
neonatal infections may be of greater significance.

Cervical carriage of chlamydiae in normal, sexual-
ly active women is found to be as high as 11 0% in
some clinics in the USA. The risk of transmission to
the newborn is not known (but from pilot prospec-
tive studies it is estimated to be in excess of 20%)
and the potential for these agents to cause systemic
disease in infants or adults is also uncertain. One
case of neonatal pneumonia apparently caused by
chlamydiae has been documented (42). It is clear
that prospective studies in these areas are needed.
Another area needing further study is that of the

potential role of chlamydiae in pelvic inflammatory
disease (PID). This association was observed in the
1930s. Most studies have noted a few cases of PID in
mothers of babies with inclusion conjunctivitis.
Eschenbach et al. (8) noted increasing antichlamydial
antibodies in some women with PID. We have had
similar results and have recovered the organism from
the cervix as the sole pathogen. However, the crucial
study aimed at recovering the organism from the
Fallopian tubes has not been performed and a
chlamydial role in PID has not been proved.
The full clinical spectrum of genital tract chlamy-

dial infections is not known. These agents have been
found associated with pharyngitis in adults with
inclusion conjunctivitis (3) and in a patient without
ocular involvement (38). The agents have also
been recovered following myringotomy of a patient
with otitis and conjunctivitis (4) and hearing loss has
been documented (12).
Nongonococcal urethritis (NGU) is becoming an

increasingly common diagnosis; most cases are
venereal in origin. Although the condition is being
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recognized with increasing frequency in the USA it is
very difficult to estimate actual prevalence because
NGU is not considered a notifiable disease. Some
clinics see approximately as many, or more, cases of
NGU than of gonococcal urethritis (49); in Seattle,
for example, 62% of 585 consecutive cases of
urethritis were nongonococcal (17).

It would appear that there are some socio-
economic differences in the incidence ofNGU. In the
USA, NGU seems to be more prevalent among the
more affluent and among college students (18, 24). In
England and Wales it has become apparent from
more complete statistical data that in men NGU
is now more common than gonococcal urethritis.
For example, in 1970 there were 54 717 cases of
gonorrhoea reported for men, women and children
and in the same year 48 550 cases of NGU were
reported, exclusively in men (6). These data show
clearly the public health significance of genital tract
chlamydial infections. If a significant proportion of
all gonorrhoeal infections are accompanied by chla-
mydial infections, and approximately 40% of NGU
and 60% of PGU are caused by chlamydia, it is time

to seek specific measures for identification and con-
trol of chlamydial infections.

Also, despite advances made in recent years there
is still much to learn about chlamydial genital tract
infections. Their natural history is still obscure and
information is needed on communicability, persis-
tence of infections, and the potential clinical effects
of long-term infection. Nothing is known about
immunity to these infections. Effective chemotherapy
is available (tetracycline is generally considered
the drug of choice) but optimal regimens have yet to
be determined.
The obvious conclusion to be drawn from this

review is that all that is known about chlamydial
infections comes from observations made in a few
countries only. It is likely that studies carried out
elsewhere would confirm the important role played
by chlamydiae as agents of sexually transmitted
diseases. It therefore seems fair to say that we
probably know less about chlamydial infections than
about any other equally common and treatable
infection, and that they deserve much more attention
than they now receive.

Annex

METHODS FOR THE LABORATORY DIAGNOSIS OF CHLAMYDIAL INFECTIONS
OF THE GENITAL TRACT

A number of laboratory methods may be utilized to
detect the presence of chlamydial infections of the
genital tract. A short summary of the techniques that

Method Type of specimen

may be employed and short guidelines concerning
their indications is given below for the benefit of
laboratories starting to work in this field.

Remarks

Direct microscopy
(Giemsa, immunofluorescence)

Pus from lymph nodes (LGV) Seldom positive and often unreliable; not recom-
mended.

Urethral, cervical, and vaginal
scrapings or swabs (NGU)

Isolation in pretreated cell cul- As above
tures or in embryonated eggs

Complement fixation

Microimmunofluorescence
Skin test (LGV only)

Blood serum

Blood serum

More reliable than in LGV; interpretation of
finding requires specialized competence and
experience; time-consuming and relatively insen-
sitive.
Both methods sensitive; cell cultures more rapid
and less cumbersome and probably method of
choice but require adequate facilities
Most commonly utilized (for LGV); 4-fold rise
in paired specimens pathognomonic in acute
infections but seldom observed.
Allows for identification of specific antibodies
Not always reliable and not specific; not recom-
mended
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Details concerning these methods and recommended
techniques are given in Guide to the laboratory
diagnosis of trachoma (53) or they may be obtained
from the WHO Collaborating Centres for Reference
and Research on Trachoma and other Chlamydial
Infections in London a and San Francisco.b

Ideally, laboratories working in this field should
prepare their own antigens. However, small amounts
of reference reagents and sera may be obtained from

the two WHO collaborating centres in London
and San Francisco or through the World Health
Organization.c

a Department of Clinical Ophthalmology, Institute of
Ophthalmology, University of London, London WC1H
9QS, England.

b' G. W. Hooper Foundation, University of California
Medical Center, San Francisco 94143, CA, USA.

c Requests should be addressed to: Virus Diseases, World
Health Organization, 1211 Geneva 27, Switzerland.

RnSUMS t

IMPORTANCE DES CHLAMYDIA DANS LES MALADIES TRANSMISES PAR VOIE SEXUELLE

Les 6tudes recentes, motivees par la recrudescence des
maladies transmises par voie sexuelle, ont d6montre
l'importance des Chlamydia dans l'etiologie des affections
humaines de l'appareil g6nital.

Pendant longtemps, seule la lymphogranulomatose
venerienne (LGV), de repartition g6ographique essen-
tiellement tropicale, mais dont on trouvait quelques cas
sporadiques import6s dans les climats temperes, fut
identifiee comme relevant de cette etiologie.
Par la suite, les agents pathogenes des conjonctivites

a inclusions des nouveau-nes (donnant des inclusions
intracytoplasmiques similaires a celles du trachome)
furent identifiees morphologiquement a partir du col de
l'uterus et de l'uretre de l'homme dans des cas d'uretrites
non gonococciques (UNG).

Les techniques de fixation du complement ont revel
tres tot que ces agents pathogenes avaient d'etroites
parentes antig6niques. Plus r6cemment, grace aux me-
thodes d'isolement et de culture, d'abord en ceufembryon-
ne, puis en cultures cellulaires, des etudes 6pidemiolo-
giques et immunologiques ont permis de mieux definir
leur role pathogene respectif et leur repartition.

Les etudes immunologiques des Chlamydia isolees
des differentes localisations ont montre que les agents
pathogenes des trachomes-conjonctivites a inclusion
(TRIC) appartenaient a deux groupes, l'un comprenant
les serotypes A, B, Ba et C associ6s au trachome ende-
mique et rarement isoles de localisations extra-oculaires,
I'autre comprenant les types D, E, F, G, H, 1, J et K,
presque toujours d'origine genitale, sevissant dans des
regions oui le trachome est sporadique et qui peuvent
etre consideres comme transmis par voie sexuelle. Les
investigations cliniques et epidemiologiques, appuyees
sur l'isolement en culture de tissus, ont montre la fre-
quence des localisations strictement genitales des Chia-
mydia et l'importance du probleme de sante publique
qu'elle representent.

C'est ainsi que des enquetes systematiques ont demon-
tre leur presence dans l'uretre de 40% environ d'hommes
souffrant d'UNG et chez 30% environ de leurs contacts

sexuels, alors que seulement 4 a 5% des sujets indemnes
d'uretrite en hebergeaient.
Chez la femme, leur isolement a partir de lesions cervi-

cales a ete effectue dans une proportion semblable de cas.
Ces observations prouvent non seulement leur trans-

mission par voie sexuelle, mais aussi leur r6le prepon-
derant dans 1'etiologie des uretrites et des cervicites.
On observe frequemment leur association, aussi bien

chez I'homme que chez la femme, avec d'autres agents
pathogenes tels que Neisseria gonorrhoeae, mycoplasmes,
cytomegalovirus, Trichomonas vaginalis et Candida albi-
cans. Cela pose en particulier le probleme des uretrites
post-gonococciques tres frequement dues i des Chlamydia.
Dans le syndrome de Reiter, qui survient sous sa forme

epidemique souvent a la suite d'affections a Shigella,
et sous sa forme sporadique apres des uretrites non
gonococciques, on a isol6 assez frequemment des Chla-
mydia. Cependant il semble que ce syndrome soit lie a
une certaine predisposition hereditaire caracterisee chez
les malades par la presence du gene d'histocompatabilite
peu r6pandu HLA-27.

Les Chlamydia 6tudiees dans ce document appartien-
nent au groupe A (Chlamydia trachomatis); d'autres, du
groupe B (Chiamydia psittaci), ont ete isolees des voies
genitales de I'homme sans que leur signification puisse
etre clairement etablie.

Bien que nos connaissances ne soient pas encore
completes sur la fr6quence et surtout sur le r6le pathogene
exact des Chlamydia de localisation genitale, il est cepen-
dant bien etabli qu'elles constituent un reservoir d'infec-
tions oculaires non n6gligeables, surtout pour le
nouveau-ne par transmission neo-natale a partir de la
mere. 11 est 6galement certain qu'elles sont souvent a
l'origine de complications diverses, en particulier pel-
viennes.
La prevalence de ces affections, qui est au moins egale

a celle des gonococcies, ainsi que leur haut potentiel
infectieux necessitent une attention accrue et des 6tudes
cliniques et epidemiques approfondies.
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