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120 STRAIN TYPING
Sequencing of MOMP variable domain 1 from
individuals infected with serotype B showed that
' two strains of B were present which differed by a
100 - . point mutation resulting in the creation of a Pstl
' restriction endonuclease cleavage site in one of
the strains.
Pst1 digests of second stage genotypes B PCR
80~ products demonstrated this strain in five of the 12
individuals positive for genotype B. One sample
gave too low a signal for the strain type to be
T ’ determined.
601~ The household distribution of genotypes and
_of B genotype variants is shown in Figure 1.

Frequency

STATISTICAL ANALYSIS
The distribution of the y * statistics for the 1000
simulations of the household distribution of
genotypes A and B is shown in Figure 2; the
observed value is more extreme than all of the
simulations implying that the genotypes are
I T T clustered by household with p<<0-001. The type
! T TPuss | B strain variant distribution supports this idea;
0 5 10 15 20 25 30 35 within the clusters of three individuals infected
Value of statistic with this genotype all were of the same strain.

20—

Figure 2 Result of 1000 simulations of the null hypothesis that serotypes A and B are
randomly distributed among households. The observed value of the statistic (32:03) lies outside

all 1000 simulations suggesting p<<0-001. Discussion

specificity of 100% and a sensitivity of 25%
against clinical signs.

DIAGNOSIS BY PCR

Of the 96 subjects with clinical trachoma 49 were
positive by PCR (51%). Of 37 clinical negatives
two were positive by PCR (5%). Neither of these
individuals had normal eyes; one had evidence of
both inflammation and a moderate degree of
conjunctival scarring; the other had follicles on
both upper tarsal conjunctivae, but less than the
five required for the accepted diagnosis of active
trachoma. Both these subjects lived in the house-
hold where disease was present. For mild active
disease (T1) 25 out of 56 samples were positive
(45%); for moderate disease (T2) 16 out of 28
(57%); and for severe disease (T3) eight out of 12
(67%) were positive. Against clinical signs the
PCR thus had a diagnostic specificity of 95% and
a sensitivity of 51%.

GENOTYPING BY PCR

The genotypes identified in Jali by the PCR
method were A and B; no genotype C DNA was
detected. Genotype A was detected in 41/51
(80%) and genotype B in 12/51 (24%) positive
samples. Two individuals were infected with
both types A and B.

C trachomatis MOMP gene DNA was detected
in eye swabs from 51 individuals in 15 house-
holds. In 10 households only serotype A was
detected, in three households only type B was
detected, and in two households both serotypes
were detected. The detection of genotypes A and
B together in two swabs was confirmed by
sequencing MOMP variable domains 1 and 2 of
both serovars from those individuals.

A number of studies have recently been pub-
lished in which the detection of chlamydial DNA

following amplification by PCR has been

compared with conventional techniques for the
diagnosis of genital chlamydial infections.
Chlamydial sequences selected for amplification
have included the MOMP gene, the cryptic
plasmid, and the 16S ribosomal RNA gene.*"
PCR has been shown to be extremely sensitive in
these studies but less than 100% specific when
compared with culture or antigen detection. This
apparent lack of specificity may be due to the
poor sensitivity of the ‘standard’; it is generally
agreed that culture even in optimal circum-
stances is less than 100% sensitive.

In trachoma, in contrast with genital
chlamydial infection, there are generally
accepted clinical criteria for the identification of
infected individuals.'” However, numerous
studies have shown that none of the existing
methods is able to detect Chlamydia in all
subjects with clinical signs of.active disease.*’ In
a previous study in Jali village we were only able
to isolate C trachomatis from the eyes of 12-4%,
33-3%, and 36'8% of subjects with mild,
moderate, and severe active trachoma respec-
tively.® Schachter et al, using isolation, DNA
hybridisation, and antigen detection by EIA and
by immunofluorescence were only able to
demonstrate infection in 49% of 91 Egyptian
children with moderate to severe inflammatory
trachoma.® There is clearly a need for a more
sensitive diagnostic method.

Studies in the cynomolgus monkey model of
trachoma have shown that PCR is more sensitive
than isolation or antigen detection for the diag-
nosis of ocular chlamydial infection." Bobo et al
have recently used PCR for the detection of
chlamydial DNA in ocular swabs from 234
Tanzanian children in a trachoma endemic com-
munity. They detected chlamydial DNA in 54 of
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100 children with mild to moderate active
disease (TF) and 35 of 37 with severe disease."
However, they also detected chlamydial DNA in
23 of 97 children with no clinical signs of
trachoma.

Many studies in trachoma endemic regions
have found a small number of subjects without
clinical trachoma in whom C trachomatis can be
detected by isolation, but this has generally been
less than 10%°7%; it may be that the higher
percentage found in the Tanzanian study reflects
a different epidemiological situation from that in
our Gambian community, with a greater ‘pres-
sure of infection’ resulting in a higher proportion
of Chlamydia infected subjects with normal eyes.
PCR is susceptible to false positive reactions
owing to its sensitivity to contamination by
extraneous DNA, but may also pick up a higher
proportion of genuine positives without clinical
signs (such as those incubating disease) than the
other available methods.

In the present study we have confirmed that
PCR is more sensitive than isolation or antigen
detection for the diagnosis of ocular chlamydial
infection in trachoma, particularly in those with
mild to moderate disease. In our study the
specificity of PCR against clinical signs was 95%
(¢f76% found by Bobo et al ).

The role of cryptic chlamydial infection in the
pathogenesis of trachomatous conjunctival scar-
ring remains unclear. Most subjects with scar-
ring in endemic communities are chlamydial
isolation negative, but chlamydial antigen can be
detected in a proportion of them.* ** It would be of
great interest to use the more sensitive PCR
technique to look for evidence of chlamydial
infection in subjects with conjunctival scarring.

Previous studies in Iran, Saudi Arabia,
Taiwan, and Tanzania have investigated the
distribution of chlamydial serotypes in trachoma
endemic communities.’ " A combination of two
techniques was used; isolates were typed with
adsorbed polyclonal antisera and the type speci-
ficity of serum and/or tear antibodies were tested
against standard chlamydial serotypes. Clearly
the type specificity of the antibody response may
be difficult to interpret, since it may reflect past
or current infection. The conclusion of these
studies was similar to our own — namely, that in
most households only a single serotype is pre-
sent, and here we have formally shown, using
Monte Carlo methods, that this is unlikely to
have occurred by chance.

These findings confirm the hypothesis that
infection in trachoma is mainly transmitted
within the household. In a cross sectional study,
they do not allow us to distinguish between
persistent infection and repeated reinfection
from other household members. Thus, Nichols
et al concluded from their studies in Saudi Arabia
that persistent infection was the cause of tra-
choma, whereas Grayston et al concluded from
their studies in Taiwan that repeated reinfection
was a prerequisite.’ * The potential to distinguish
strain variants by molecular methods in longi-
tudinal studies is likely to determine which
interpretation is correct.

The use of PCR allows infections to be typed
without the need for isolation. This is a major

_. advantage for field studies where it may be
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difficult or impossible to maintain a cold chain.
Moreover, RFLP analysis or sequencing of
amplified MOMP gene sequences can lead to the
identification of within serotype variants,
thereby providing finer specificity for epidemio-
logical studies of transmission than can be
obtained by serotyping alone.” Preliminary
studies in Jali village have also identified three
variants of serotype A caused by point mutations
in the MOMP gene."” Unlike the B variants these
are not separable by restriction fragment length
polymorphism but may be separable by single
stranded conformational polymorphism; this is
under investigation at present. Longitudinal
studies in which the transmission of these vari-
ants within the village is investigated are likely to
improve our understanding of the epidemiology
and pathogenesis of trachoma, and hence to
contribute to the design of effective intervention
strategies against this major blinding disease.
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