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Abstract: It is a chronic follicular conjunctivitis. In Egypt, the high prevalence of trachoma represents a major cause
of blindness especially in rural areas. The aim of this work is to confirm the clinical diagnosis and to evaluate the
enzyme linked immunosorbent assay in direct antigen detection of C.trachomatis in conjunctival scrapings and
C.trachomatis antibodies in the sera of patients. Two groups of patients; the first group included 20 active cases
(group 1) and the second group included 25 cicatricial cases (group Il). Direct antigen detection by ELISA from
conjunctival scrapping, trachoma IgG and IgM by ELISA. Evaluation of direct antigen detection of C.trachomatis in
conjunctival scrapings by ELISA revealed that there were insignificant difference between active and cicatricial
(P>0.05). There was insignificant higher titre in active than cicatricial cases. As regard, IgM detection of
C.trachomatis there were insignificant difference between them (P>0.05). There was insignificant higher titre in
active than cicatricial cases. Detection of C.trachoatis IgG revealed 20 positive cases (44.4%), all of them were
cicatricial cases (80%) which were significantly higher than active cases (P<0.001). There was significantly higher
titre in cicatricial than in active cases. All antigen positive cases in group | were bilaterally affected, while in group
I1, detection of C.trachomatis antigen was higher in unilateral than bilateral eye infection. There was insignificant
difference between active and cicatricial cases in either affection (P>0.05) with insignificant higher titre in bilateral
than unilateral positive cases. The sensitivity of ELISA IgM compared to direct antigen detection in cicatricial cases
was 50%, the specificity was 100%. Direct antigen detection test and serodiagnosis of C.trachomatis IgM by ELISA
are more reliable than ELISA 1gG in diagnosis of active trachoma infection. ELISA 1gG is a reliable method in the
serodiagnosis of cicatricial phase of trachoma.
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Introduction control measures have had limited success so far and it

Six million people-most of whom live in looks like a vaccine may also be needed. To develop an
crowded, unhygienic conditions in developing effective vaccine, scientists need to know whether all
countries- are blind because of an infectious disease cases of human trachoma are caused by so-called
called trachoma. It is generally accepted that trachoma ocular strains of C.trachomatis. Might C.trachomatis
is caused by Chlamydia trachomatis, bacteria that pass strains that are usually associated with sexually
easily between people on hands and clothing(l). transmitted disease or different species in the family
Infection usually occurs first during childhood, but Chlamydiaceae also cause human trachoma®. It is
people do not become blind until adulthood. Successive chronic follicular conjunctivitis caused by infection
infections cause progressive scarring of the inside of with Chlamydia trachomatis serovars A, B, Ba and C.
the eyelid. Eventually, the eyelashes turn inward and Trachoma remains a serious health problem despite of
rub painfully over the front of the cornea. This causes great advances in therapeutic regimen. In Egypt, the
corneal scarring, loss of corneal transparency and, high prevalence of trachoma represents a major cause
finally, irreversible blindness. However, C.trachomatis of ocular morbidity and blindness especially in rural
and other organisms appear to be developing drug areas. The disease is often neglected because of

resistance to antibiotics commonly used to treat these illiteracy and real diagnostic difficulty thus delaying
infections. In addition, early scarring and in-turned therapeutic intervention. Pannus is a common ocular
eyelashes can be treated surgically. The World Health intrachoma and punctuate keratitis®. Variable methods
Organization has been promoting these "SAFE" for diagnostic of trachoma had been widely discussed
interventions (surgery, antibiotics, facial cleanliness, in recent years. Until a decade ago, the complement

and environmental improvement) since 2001 with the fixation test measuring group specific antibody was the
aim of eliminating trachoma by 2020. However, these most widely applied technique. However, despite
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showing high sensitivity in diagnosis of systemic
chlamydial infections, it had a little value in diagnosis
of localized infections such as trachoma or inclusion
conjunctivitis®. The aim of this work is to diagnose
Chlamydia trachomatis as an important cause of
trachoma to confirm the clinical diagnosis and to
evaluate the enzyme linked immunosorbent assay in
direct detection of C.trachomatis antigen in
conjunctival scrapings and C.trachomatis antibodies in
sera of trachomatous patients.
Subject and Methods

The study was carried out on 45 cases having
clinical signs of trachoma and included two groups of
patients; the first group included 20 active cases
ranging from 4 — 12 years (group 1) and the second
group included 25 cicatricial cases ranging from 36 —
72 vyears. They were out patients in Mansoura
ophthalmic center after establishment of clinical
diagnosis. Specimen collection for C. trachomatis
antigen detection: Vigorous scraping from the upper
tarsal conjunctiva were taken and placed in the
transport medium which is sucrose phosphate saline.
Antibiotics were added aseptically; amphotricin B,
Gentamycin and vancomycin. Specimens were
vortexed or sonicated to help disrupting cell depris and
releasing chalmydial elementary antibodies, and the
swabs were removed under complete aseptic
conditions. Then the specimens were stored at -70°C to
preserve the viability of organism. For C. trachomatis
antibody detection (IgM & 1gG):Serological specimens
were collected aseptically; 2ml blood were taken from
each patient and were put in dry test tube and after
separation of the serum, serum samples were stored at -
20°C. Screening test for diagnosis of Chlamydia
trachomatis conjunctivitis: Direct antigen detection in
conjunctival scrapings by ELISA using Mastazyme-
Chlamydia test method; Detection of Chlamydia
trachomatis IgM and 1gG in serum by ELISA using
Genozyme Virotech GmbH test method.
Results
Table (1) shows detection of C. trachomatis antigen,
IgM and 1gG by ELISA in studied 45 cases. Antigen
detection of C. trachomatis was positive in 7 cases; 3
active cases and 4 cicatricial cases with insignificant
difference between them (P>0.05).I1gM detection of C.
trachomatis was positive in 5 cases; 3 active cases and
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2 cicatricial cases with significant difference between
them (P>0.05). While detection of C.trachomatis 1gG
revealed 20 positive cases, all of them were cicatricial
cases which were significantly higher than active cases
(P<0.001).

Table (2) shows positive ELISA titre of C.trachomatis
antigen, IgM & IgG. C.trachomatis antigen detection
showed insignificant higher titre in active than
cicatricial cases (P>0.05). Also, C.trachomatis IgM
showed insignificant higher titre in active than
cicatricial cases (P>0.05). In contrary, ELISA IgG titre
was significantly higher in cicatricial than active
(P<0.001).

Table (3) shows comparison between ELISA IgM and
direct antigen detection in active cases. The sensitivity
of ELISA IgM compared to direct antigen detection
was 66.7%, the specificity was 94.1%. The negative
predictive value was higher (94.1%) than the positive
predictive value (66.7%). The accuracy was 90%. The
percentage of false positive and false negative results
was 33.3% and 5.9% respectively.

Table (4) shows comparison between ELISA IgM and
direct antigen detection in cicatricial cases. The
Sensitivity of ELISA IgM compared to direct antigen
detection was 50%, the specificity was 100%. The
positive predictive value was higher (100%) than the
negative predicitive value (91.3%). The accuracy was
92%. The percentage of false positive and false
negative results was zero% and 8.7% respectively.
Table (5) shows comparison between ELISA IgG and
direct antigen detection in active cases. The sensitivity
of ELISA I1gG compared to direct antigen detection
was zero, the specificity was 100%. The positive and
negative predictive values were zero, 85% respectively.
The accuracy was 85%. The percentage of false
positive and false negative results was 100% and 15%
respectively.

Table (6) shows comparison between ELISA IgG and
direct antigen detection in cicatricial cases. The
sensitivity of ELISA IgG compared to direct antigen
detection was 75%, the specificity was 19.1%. the
negative predictive value was higher (80%) than
positive predictive value (14.3%). The accuracy was
28%. The percentage of false positive and false
negative results was 85.7% and 20% respectively.
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Photo (2): Cicatricial phase of trachoma (Grade I11)

Table (1): Detection of C. trachomatis antigen, IgM & 1gG by ELISA in studied cases (45).

Total Active cases Cicatricial cases

(n=45) Group | Group 11

Test (n=20) (n=25) P
Positive Negative Positive | Negative | Positiv | Negativ
e e
No % No % N % N % N:i% N %
0 0 0 0
ELISA test:

Antigen detection 7 1156 38 18443 15 17 8 | 4 116 21 84| >0.05
IgM 5 111 40 889 3 15 17 85 2 8123 92| >0.05
IgG 20 444 25 556 | 0 0 120 100 |20 80! 5 20| <0.001

Table (2): Positive ELISA titre of C.trachomatis antigen detection, IgM & 1gG.
Active Cases Cicatricial cases
Test Group | Group Il
(n=20) (n=25) P

NO % . MeantSD = Range

NO % = MeantSD |

Range
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ELISA test:
Antigen 3 15 1 0.091+0.05 i 0- 0.22 4 16 | 0.062+0.18 : 0.01-0.68 | >0.05
detection 8 2
3 15 0.01-0.37 | 2 8 0.01-0.3 | >0.05
IgM 0.177+0.09 0.140+0.06
0 0 3 0.01-0.13 | 20 80 3 0.01-0.43 | <0.001
IgG
0.036+0.02 0.192+0.14
9 7

Table (3): Comparison between ELISA IgM and antigen detection in active cases

ELISA antigen
Detection P.P False | N.P | False
positive | negative | Sensitivi | Specifici | Accurac | Value +ve | Valu -ve
n. % | N % ty ty y e
0 0
ELISA
IgM:
+ve 2 16671 59
66.7% 94.1% 90% 66.7% | 333 | 941 | 5.9%
-ve 1133316 94.1 % %
Table (4): Comparison between ELISA IgM and antigen detectin in cicatricial cases
ELISA antigen
Detection P.P False N.P False
positive | negative | Sensitivi | Specifici | Accurac | Value +ve | Value -ve
nol % | N % ty ty y
0
ELISA
IgM:
+ve 2 500 0
50% 100% 92% 100% | zero | 91.3% | 8.7%
-ve 2 {5021 100

Table (5): Comparison between ELISA IgG and antigen detection in active cases

ELISA antigen
Detection P.P False N.P | False
positive | negative | Sensitivi | Specifici | Accurac | Valu +ve Valu -ve
"% I N % ty ty y e e
0 0
ELISA
IgM:
+ve 0 0 0 0
Zero 100% 85% Zero | 100% | 85% | 15%
-ve 3 100 [ 17 100
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Table (6): Comparison between ELISA IgG and antigen detection in cicatricial cases

ELISA antigen
Detection P.P False N.P False
positiv | negative | Sensitivi | Specifici | Accurac | Valu +ve Value -ve
e ty ty y e
n %N %
0 0
ELISA
IgM:
+ve 3 75|17  80.9
75% 19.1% 28% 143 | 85.7% 80% 20%
-ve 1 25| 4 191 %
Discussion endemic populations. Moreover, they do not depend on

Chlamydia trachomatis is a unique obligate
intracellular bacterium that is the leading cause of
bacterial sexually transmitted and blinding disease
worldwide. Trachoma is a chronic disease of the
conjunctival mucosa that can lead to blindness 10-40
years after infection. The estimated number of people
with trachoma who will develop blindness by the year
2020 is 12 million®®. Postoperative rates of trichiasis
recurrence are high even with treatment for
C.trachomatis at the time of surgery®, and
C.trachomatis infection rates return within a year or
two following cessation of mass or targeted antibiotic
treatment programs. The latter may in part be due to an
accelerated rate of reinfection following azithromycin
treatment, which may blunt the immune response to the
organism and lead to a population with increased
susceptibility to infection®. Trachoma is one of the
earliest recorded disease, it is a chronic follicular
conjunctivitis caused by Chlamydia trachomatis
serovars A, B, Ba and C™. Trachoma remains serious
health problem despite of great advances in therapeutic
regimen. The disease affects about 500 million people
worldwide and is considered to be among the most
important human chronic infections and most common
cause of preventable blindness today®. In Egypt, the
high prevalence of trachoma represents a major cause
of ocular morbidity and blindness especially in rural
areas. The disease is often neglected because of
illiteracy and real diagnostic difficulty thus delaying
therapeutic intervention®. The Nile Delta of Egypt
represents a unique environment for trachoma to
persist. Although economic improvements in last
decade have affected even the poorest rural
environments, the poor hygienic conditions still the
primary factor in trachoma transmission. Enzyme
immunoassays had been evaluated as rapid screening
tests for diagnosing Chlamydia trachomatis
conjunctivitis. They had the potential advantages of
simplicity and objectivity; they are also -easy,
inexpensive and allow for large scale screening in
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the presence of viable Chlamydiae during handling,
transportation or storage of specimens®. This study
was carried out on 45 cases having clinical signs of
trachoma and including two groups of patients; the first
group included 20 active cases, and the second group
included 25 cicatricial cases. All cases were subjected
to conjunctival scrapings for direct antigen detection of
C.trachomatis by ELISA test, serum sample were also
taken to detect antichlamydia trachomatis antibodies
(IgM & 1gG) by ELISA. The prevalence of trachoma
was totally higher in female patients than in male
patients. In cicatricial cases, trachoma was found in 16
cases female patients compared to 9 cases male
patients. This was in agreement with Mabey et al.,*"
who found a high prevalence of active trachoma in
young female children. They also stated that trichiasis
and blindness due to cicatricial trachoma may be 2-4
times more common in adult women than in men due
to prolonged contact of women with children in active
infection during child bearing age. Active trachoma
was found in 65% of rural setting. Shehmann et al.,*?
noticed a high relationship between spread of trachoma
among children in rural area of Burkina Faso with the
presence of flies and poor community hygiene. They
observed that flies were present on 80% of children
faces who had active infection. Broman AT, et al.,*®
detected a low prevalence of active trachoma (15.6%)
from total of 178 cases in rural Tanzania. Lansingh et
al.,™ found that grade I; trachomatous follicles was
higher (79%) than grade I1; trachomatous inflammation
(37%) on studying a trachoma survey in school
children less than 10 years of age. Another study
conducted by Madani et al.™ revealed lower
prevalence of active trachoma in the same age group;
31.5% trachomatous follicles (grades 1) and 16.7%
trachomatous inflammation (grade I1). Katz et al.,*®
studied the prevalence and severity of trachoma in
school children and found that cicatricial trachoma was
not present among this age group. However, Lansingh
et al.,* detected trachomatous scarring in 23% of
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children in the same age group. Evaluation of direct
antigen detection of C.trachomatis in conjunctival
scrapings by ELISA revealed 7 positive cases; 3 active
cases and 4 cicatricial cases with insignificant
difference between them (P>0.05). There was
significant higher titre in active than cicatricial cases,
similar results were reported by Mabey et al.,*”. Also,
Adenis et al.,*® found that out of 73% trachoma cases,
19.2% had a positive ELISA results for C.trachomatis
antigen. A national survey was conducted by Saal et
al.,™ to determine the prevalence of trachoma in
children under the age of 10 years and the estimated
prevalence of active infection by ELISA was 10.8%.
Zhang et al., 1995°% studied 63 patients with severe
active trachoma using enzyme linked immunosorbent
assay for chlamydial antigenicity and detected a
positive result in 97% of studied cases. This high
prevalence of C.trachomatis antigen could be attributed
to the severity of the disease. The appearance of
antichlamydial antibodies in sera and tears of patients
with trachoma after experimental eye infections is well
documented, specific antibodies of IgM, IgG and IgA
classes were detected®. Following an initial infection
with C.trachomatis, the serum antibody response is
usually of the IgM type that appears in two weeks and
persists for a period of four to eight weeks. The IgG
antibody usually appears late and persists for longer
periods ©?. IgM detection of C.trachomatis was
positive in 5 cases (11.1%); 3 active cases (15%) and 2
cicatricial cases (8%) with insignificant difference
(P>0.05). There was insignificant higher titre in active
than cicatricial cases. Our results were in harmony with
Garg et al.,”® who detected antichlamydial IgM
antibodies in 17% of patients suffering from active
trachoma eye infection. Also, Abdel Rahman et al.,®¥
found serum IgM antibodies in 16.6% of patients with
active infection. These data were also consistent with
Numazaki et al.,®® who detected serum IgM in 13.2%
of Japanese children with active inflammatory
trachoma. The presence of IgM antibodies by ELISA
may facilitate the diagnosis of an early infection and is

particular helpful in infants. Reinfection with
homologous trachoma serovar results only in
anamnestic response in 1gG antibodies without

stimulating the IgM type, whereas reinfection with a
new serovar results in an IgM antibody response to the
new type as well as an anamnestic 1gG rise to the
previous one. Since most ocular infections in endemic
areas are caused by the closely related serovars, it is
not surprising that IgM antibody could be found only in
a small percentage of patients from which the organism
was isolated in cell culture®. Tear 1gG usually exeeds
the IgA titres and both are lower than serum titres in
the same patient. Also IgG antibody was detectable in
conjunctival secretions only when it was also present in
serum, suggesting the possibility of transudation from
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the serum to conjunctival secretions through inflamed
conjunctiva®. In the current study, detection of
C.trachomatis 1gG revealed cicatricial cases (80%)
which were significantly higher than active cases
(P<0.001). ELISA IgG titre was significantly higher in
cicatricial than active cases. Our results were parallel
with Hermann et al.,®® who found high prevalence of
IgG antibodies (88%) in adult sera with cicatricial
trachoma. Moreover, Numazaki et al.,® reported that
by means of ELISA, 71.3% of cicatricial cases aged
more than 50 years had significantly elevated levels of
IgG antibodies. Hessel et al.,® stated that
antichlamydial 1gG antibodies were reactive in 90% of
patients with follicular trachoma and 89% with
inflammatory trachoma on examination of tear samples
from Nepali villagers. The sensitivity of ELISA IgM in
active cases was 66.7%, the specificity was 94.1%. The
negative predictive value was higher (94.1%) than the
positive predictive value (66.7%), the accuracy was
90%, Haller et al.,®® reported similar ELISA IgM
sensitivity (70%) and lower specificity (78.9%). Also,
Numazaki et al.,*® found a higher ELISA IgM
sensitivity (81%) and similar specificity (92%). The
sensitivity of ELISA IgM in cicatricial cases was 50%,
the specificity was 100%. The positive predictive value
was higher (100%) than the negative predictive value
(91.3%). The accuracy was 92%, this result was
previously reported by Pearce and Gaston,®® who
stated that ELISA IgM had a sensitivity of 41.7% in
diagnosis of cicatricial trachoma. They concluded that
the role of ELISA IgM can be restricted to the
detection of early cases and usually not detected in
chronic infections. The sensitivity of ELISA 1gG in
active cases was zero, the specificity was 100%. The
positive and negative predictive values were zero and
85% respectively. The accuracy was 85% . ELISA 1gG
in cicatricial cases had a sensitivity of 75% and a
specificity of 19.1%. The negative predictive value was
higher (80%) than the positive predictive value
(14.3%), the accuracy was 28%. Haller et al.,*” found
that ELISA IgG had a higher sensitivity (92%) and
specificity (100%), the positive predictive value was
96% and the negative predictive value was 94%.
Schachter et al.,®Y stated that ELISA 1gG had a higher
sensitivity (90%) and specificity (98.9%). The high
specificity in the previous studies may be attributed the
difference in the antigen utilized which was the major
outer membrane protein of C.trachomatis compared to
LPS used in this study. Reevaluation of treatment
regimens and approaches to vaccine development may
be required as over Il genomes of the order
chlamydials have been sequenced®, infection with
multiple species as C. psittaci and C.pneumoniae in
addition to C.trachomatis in trachoma may explain also
failure to detect Chlamydia among active trachoma
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cases when only C.trachomatis is assayed Dean et

al.,®

It could be concluded that, application of ELISA IgM
method in the serodiagnosis of active trachoma
infection while 1gG method is recommended during the
cicatricial phase of the disease. In bilaterally affected
patients it is better to obtain bilateral scrapings to
provide more chance for antigen detection. Detection
of secretory IgA in tear would be helpful in measuring
the prevalence and intensity of active trachoma
infection. Further evaluation of other techniques for
C.trachomatis antigen detection such as culture method
and polymerase chain reaction is recommended.
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