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Abstract 

Purpose: To investigate the immunoglobulin classes associated with the 
intraocular anti-^. gondii antibody response during clinical ocular 
toxoplasmosis and to determine which immunoglobulin class is the most helpful 
in the diagnosis of this disease. 
Methods: Paired serum and intraocular fluid samples from 155 patients who had 
uveitis were tested for intraocular anti-J.gondii IgG, IgA and IgM antibody 
production. The presence of T. gondii DNA was determined by polymerase 
chain reaction. Patients were divided into two groups, based on the initial 
clinical diagnosis; group 1 included 78 patients with presumed ocular 
toxoplasmosis; and group 2 included 77 patients with uveitis that was not 
clinically suspected to be ocular toxoplasmosis. Samples from 27 nonuveitis 
patients who underwent intraocular surgery were used as control subjects. The 
final diagnosis was based on the clinical course and interpretation of laboratory 
tests. 

Results: A final diagnosis of ocular toxoplasmosis was made in 88 of 155 
patients (group 1, 68; group 2, 20). Among these patients, 65% had intraocular 
IgG production, 52% had intraocular IgA production, 37.5% had both IgG and 
IgA production, 27% had IgG production only, and 15% had IgA production 
only. One of the 13 patients tested, only one had intraocular IgM production. 
Intraocular IgA could not be detected in patients who had final diagnoses other 
than ocular toxoplasmosis or in control subjects. A positive polymerase chain 
reaction combined with a test that was positive for intraocular IgG production 
had a sensitivity of 77%, which increased to 91% after the detection of 
intraocular IgA production was added. 
Conclusions: Immunoglobulin G is the major class involved in the humoral 
immune response against the T. gondii parasite, followed by IgA. The 
determination of IgA production is useful as an additional test in the diagnosis 
of ocular toxoplasmosis. 
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Introduction 

Toxoplasmic retinochorioditis is an important cause of posterior uveitis and is 
often a late expression of congenital infection.' In congenital toxoplasmosis the 
fetus has been infected by transplacental transmission of Toxoplasma gondii, 
with a persistence of the parasite in tissues including the retina, brain and 
muscles. In postnatally acquired toxoplasmosis, the patient is infected by the 
ingestion of food, soil or water contaminated with T.gondii cysts. Primary 
infection with T.gondii induces a cellular immune response, which is considered 
to be the major defence against the parasite.2 Although humoral responses are 
of minor importance in parasite immunity, antibodies are used for the diagnosis 
of toxoplasmosis. A recently acquired T.gondii infection can be demonstrated 
by detection of specific IgM or IgA antibodies, or both, in the blood. 
Immunoglobulin M generally appears in the first week after infection, peaks at 
1 month, and disappears after 9 months.3 However, in some individuals, IgM 
can be detected for more than 1 year after infection, especially when very 
sensitive assays, such as an immunosorbent-agglutination assay are used. 3 The 
reappearance of anti-T.gondii IgM has been sporadically reported in 
congenitally infected children at the time of reactivation of toxoplasmic 
retinochoroiditis.6'7 Anii-T. gondii IgA generally appears 2 to 4 weeks after 
primary infection, peaks around the second or third month, and disappears 
within 7 to 9 months.8 Although anû-T. gondii IgA can reappear during 
reactivation of disease in immunocompromised patients or following the 
interruption of treatment in young children with congenital toxoplasmosis, 
whether it is produced during reactivation in immunocompetent persons with 
ocular toxoplasmosis requires further investigation. 

The diagnosis of ocular toxoplasmic disease is often based on the typical 
clinical appearance and the detection of anti-T. gondii IgG antibodies in the 
blood. However, most adults in continental Europe have been infected with T. 
gondii, making the mere presence of IgG antibodies insufficient for the 
diagnosis of ocular toxoplasmosis.11 Ocular toxoplasmosis may demonstrate a 
wide range of clinical features and can be confused with other causes of 
retinochoroiditis. A helpful diagnostic tool in these situations is the 
determination of intraocular IgG antibody production against T. gondii or other 
infectious agents (Goldmann-Witmer coefficient) or the detection of anti-
T.gondii DNA by polymerase chain reaction techniques in the aqueous humor 
or vitreous fluid obtained through anterior chamber paracentesis or vitreous 
surgery.12 Unfortunately, a false-negative Goldmann-Witmer coefficient can 
occur if a sample is obtained in an early stage of the disease or if a high anti-T. 
gondii IgG titer is present in the circulation. 3'14 Furthermore, T. gondii DNA in 
aqueous humor can be detected in only one third of patients with active 

12 15 
Toxoplasma retinochoroiditis. ' 
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In this study, we used an immunofluorescence assay for the detection of 
anti-TI gondii IgG and a capture enzyme-linked immunosorbent assay (ELISA) 
to determine anti-r. gondii IgA and IgM antibodies in the serum and ocular 
fluid of patients with presumed ocular toxoplasmosis or uveitis attributable to 
other causes, as well as in control subjects without uveitis. These tests were 
performed to investigate the immunoglobulin class of the intraocular anti-T1. 
gondii response during clinical ocular toxoplasmosis and to determine which 
immunoglobulin class is the most useful for the diagnosis of ocular 
toxoplasmosis. 

Patients and Methods 

We studied 155 uveitis patients and 27 control subjects without uveitis. Paired 
serum and ocular fluid (aqueous humor or vitreous fluid) samples had been 
stored at -20°C for each patient after extensive diagnostic screening. Aqueous 
humor was available for 121 uveitis patients and 20 controls; vitreous fluid was 
available for 34 uveitis patients and seven control subjects, including 24 
patients who had been seen by the authors (M.J.H.R. and A.R.) in Sierra 
Leone. ' Immunocompromised patients, such as those who were seropositive 
for the human immunodeficiency virus or who had undergone organ 
transplantation were not included. Depending on the clinical features of the 
inflammation, conventional diagnostic screening of paired serum and 
intraocular fluid sample included determination of intraocular IgG antibody 
production against T. gondii, varicella zoster virus, herpes simplex virus, and 
cytomegalovirus by calculating the Goldmann-Witmer coefficient (specific 
antibody titer ocular fluid/ specific antibody titer serum : total IgG level ocular 
fluid/ total IgG level serum ), and polymerase chain reaction testing of the 
ocular fluid sample to detect DNA of T. gondii, varicella zoster virus, herpes 
simplex virus, or cytomegalovirus. " The polymerase chain reaction was 
performed on 24 of 106 samples collected between January 1990 and July 1995 
and on 72 of 76 consecutive samples collected between March 1996 and March 
1997. 

The patients included in this study were divided in two different ways. The 
first subdivision (initial diagnosis) was based on the clinical presentation at the 
time of ocular fluid sampling. The second (final diagnosis) was based on the 
clinical follow-up (response to therapy and resolution of the inflammation into a 
characteristic toxoplasmic scar) combined with the outcome of the various 
laboratory tests. 

Based on the initial diagnosis, two types of patients were identified; group 1 
consisted of 78 patients who were suspected of having ocular toxoplasmosis on 
the basis of clinical characteristics, and group 2 included 77 uveitis patients 
who were not suspected of having ocular toxoplasmosis initially and for whom 
other infectious causes had to be ruled out. The control group consisted of 27 
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patients who were undergoing ocular surgery for cataract, glaucoma, or 
complications related to diabetic retinopathy and other non-inflammatory retinal 
vasculopathies. 

Besides the conventional anti-T. gondii IgG and polymerase chain reaction 
tests, anti-T. gondii IgA antibody levels were measured in all 182 paired ocular 
fluid and serum samples, whereas anti-T. gondii IgM antibody levels were 
measured in 171 serum samples only. Intraocular anti-T. gondii IgM was 
measured in 13 patients from group 1 and in four patients from group 2. 

ELISA (Eurogenetics, Tessenderloo, Belgium) based on an IgA/IgM 
capture technique was used to measure the anti-T. gondii IgA and IgM levels; 
that is, the micro titer strips, coated with monoclonal anti-human IgA (or IgM) 
antibodies, were incubated in duplicate with 100 pi control sera 
(0;50;100;200;400 U/L, respectively), patients' serum samples (dilution 1:100), 
and ocular fluid (dilution 1:10). During this incubation, IgA (or IgM) antibodies 
were bound to the solid phase. The T. gondii-specific IgA (or IgM) present in 
each well was detected by incubation with a mixture of biotinylated T. gondii 
antigen and streptavidin labeled with horseradish peroxidase. After incubation 
with a substrate solution containing H202 and tetramethylbenzidine, a blue color 
developed in proportion to the amount of T. gondii-specific IgA (or IgM) 
antibody. The reaction was stopped by the addition of 4 M sulfuric acid, and the 
absorbency values were read at 450 nm. A standard curve was obtained by 
plotting each absorbency value vs the corresponding control values. A 
quantitative result of the samples from each patient, expressed in units per litre 
(U/L), was obtained by interpolation from the standard curve, and by comparing 
this value with the established cutoff values. A sample was considered to be 
positive for anti-T.gondii IgA or IgM antibodies when it was found to contain 
more than 110 U/l or more than 90 U/l, respectively. Because of saturation of 
the solid phase with IgA or IgM, absorbency values of positive sera did not 
increase at dilutions that were greater than one in 400 in concentration (data not 
shown). Furthermore, because the absorbency value (or U/L) depends on the 
relative amount T. gondii specific IgA (or IgM) in comparison with total IgA 
(or IgM) in the sample tested, a value of the ocular fluid that exceeded the value 
of the corresponding paired serum sample from the same patient with at least 
10% (correction for the interassay variation) was defined as being a positive test 
result that indicated T. gondii IgA (or IgM) antibody production inside the eye. 
The Student t test was used for statistical analysis. 
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Results 

The mean age of patients, who had an initial diagnosis of presumed ocular 
toxoplasmosis (group 1; 36 years; SD, 14 years; range, 9 to 88 years) was 
significantly lower than that of patients, who had uveitis that was not suspected 
to be ocular toxoplasmosis (group 2; 46 years; SD, 21years; range, 8 to 85 
years) or that of the control group (50 years; SD, 21 years; range, 6 to 81 years; 
P < .05). 

Table 1. Test results for patients with a final diagnosis of ocular toxoplasmosis 

Tests Pattern of test results 

Anti- T. gondii IgG (n=57) + + - - - + + + - + - - nd Nd 

Anti- 7*. gondii IgA (n=46) - - + + - + + - + + - - _ _ 

T. gondii DNA (n=12) nd - Nd + - nd + + + - nd - Nd 

Ocular toxoplasmosis (n=88) 12 9 6 6 1 10 16 3 1 7 4 13 

Uveitis control group (n=67) 40 17 4 6 

Non-uveitis control group (n=27) 5 2 9 18 

Numbers indicate the total number of positive tests results, nd= not done; Patients with uveitis attributable to 
other entities, such as varicella-zoster virus or herpes simplex virus infections, sarcoidosis, multiple sclerosis, 
or presumed ocular histoplasmosis syndrome; ' Patients undergoing surgery for cataract, glaucoma, or other 
disorders. 

Table 1 lists the immunoglobulin class of the intraocular anti- T.gondii 
antibodies for 88 patients who had a final diagnosis of ocular toxoplasmosis. 
Anti- T. gondii IgG antibodies were present in serum from all 88 patients, as 
well as 17 of the 23 control patients tested. Intraocular anti-7. gondii IgG 
production was detected in 57 (65%) of 88 samples from patients who had a 
final diagnosis of ocular toxoplasmosis but not in any of the samples from the 
control subjects. 

Anti-7. gondii IgA antibody levels were positive in serum from 14 (16%) of 
88 patients who had a final diagnosis of ocular toxoplasmosis, but not in any of 
the samples from the control subjects. Intraocular anti-7. gondii IgA production 
was demonstrated in 46 (52%) of 88 patients who had a final diagnosis of 
ocular toxoplasmosis but not in any of the samples from the control subjects. 

Both intraocular anti-7. gondii IgA and IgG production were present in 33 
(38%) of 88 patients. Anti-T. gondii IgA was the sole intraocular antibody 
detected in 13 (15%) of 88 patients, whereas anti-T. gondii IgG was the sole 
intraocular antibody found in 24 (27%) of 88 patients. 

In 32 patients with ocular toxoplasmosis the exact time of onset of uveitis 
could be established. The duration of the inflammatory activity in patients who 
had ocular toxoplasmosis at the time of sampling varied from 3 days to 15 
weeks. 
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If sampling occurred after 4 weeks, intraocular anti-T.gondii IgA antibody 
production could be demonstrated in 11 (85%) of 13 samples. However, if 
sampling occurred within the first 4 weeks of uveitis, intraocular anti-T.gondii 
IgA production could be demonstrated in only six (32%) of 19 samples. 

Anti-T. gondii IgM antibody levels were positive in eight (9%) of 88 serum 
samples from patients who had a final diagnosis of ocular toxoplasmosis. 
Intraocular anti-T. gondii IgM production was demonstrated in one of 13 
patients tested who had a final diagnosis of ocular toxoplasmosis (a serum level 
of 16 U/L, an aqueous humor level 390 U/L); this patient also had intraocular 
anti-T. gondii IgG (Goldmann-Witmer coefficient, 6.8) and IgA (serum, 0 U/L, 
aqueous humor level, 338 U/L) antibody production. Clinically, the patient had 
an active focal retinochoroiditis adjacent to a preexisting scar. Her history 
revealed an episode of ocular inflammation 1 year before the second or current 
episode, which had begun 4 weeks before sampling of the serum and ocular 
fluid. 

Analysis of T gondii DNA was performed in 44 patients who had a final 
diagnosis of ocular toxoplasmosis. A positive test was obtained in 12 cases; in 
11, either intraocular anti-T. gondii IgG or IgA production was also present. 
Only one case had T gondii DNA in the eye without detectable intraocular 
antibody production. 

To investigate the value of immunoglobulin class analysis in the diagnosis 
of ocular toxoplasmosis, we evaluated the laboratory results with respect to the 
initial diagnosis at the time of sampling (Table 2). 

Table 2 Initial diagnosis compared with final diagnosis. 

Final diagnosis 

Intraocular tests 

positive for ocular 

toxoplasmosis 

Initial clinical diagnosis IgG DNA' IgA* Consistent Total Other Unknown 

clinical picture diagnoses 

Ocular toxoplasmosis (group 1 [n= 78]) 44 

Non- toxoplasmic uveitis (group2 [n=77]) 13 

Controls (n=27) 0 

Number of positive Goldman-Witmer coefficient with or without other positive tests (polymerase chain 
reaction or IgA): T Cases with a positive polymerase chain reaction result only; * Cases with intraocular anti-
T.gondii IgA production only; ' Patients without infectious disease 

1 8 15 68 4 6 

1 4 2 20 27 30 

0 0 0 0 2 7 1 0 
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The detection of intraocular anti- T. gondii IgG or Ig A antibody 
detection, or the presence of intraocular 7gondii DNA, or a combination of 
these factors confirmed the clinical diagnosis of ocular toxoplasmosis in 53 
(68%) of 78 patients who had an initial diagnosis of ocular toxoplasmosis. Of 
these 53 cases, the conventional tests (intraocular anti-7 gondii IgG production 
or anti-T.gondii intraocular DNA detection) confirmed the diagnosis in 45 
patients (58%), whereas intraocular anti-7 gondii IgA confirmed the clinical 
diagnosis in an additional eight patients (9%). In 15 patients (17%), the final 
diagnosis of ocular toxoplasmosis was based on the prompt response to anti
parasitic therapy and the resolution of the lesions into typical toxoplasmic scars, 
despite negative laboratory results. In the 10 remaining patients, the initial 
diagnosis of ocular toxoplasmosis was reconsidered and changed to a final 
diagnosis of presumed ocular histoplasmosis (three patients), varicella-zoster 
virus retinitis (one patient), and uveitis of unknown etiology (six patients). 

Of the 77 patients who were initially not suspected of ocular toxoplasmosis 
at the time of ocular fluid sampling further evaluation revealed that 27 patients 
had other causes of posterior uveitis, such as those associated with varicella-
zoster virus or herpes simplex virus infection (confirmed by serum and 
intraocular fluid analysis), sarcoidosis (proved by biopsy), multiple sclerosis, 
juvenile chronic arthritis, Crohn disease, Behcet disease, and Lyme disease or 
primary ocular syndromes, such as presumed ocular histoplasmosis, acute 
multifocal posterior placoid epitheliopathy. None of these cases had evidence of 
intraocular anti-T.gondii antibody production. Serum anti-T. gondii IgM 
antibodies were detected in three of these 27 patients; all three suffered from 
acute retinal necrosis syndrome that was caused by varicella-zoster virus and 
confirmed by intraocular antibody production against this virus or the presence 
of viral DNA. 

In the remaining 50 patients, further evaluation revealed 20 patients 
(40%) had ocular toxoplasmosis. Among these patients, conventional tests 
(intraocular anti-T. gondii IgG production, anti-T.gondii intraocular DNA 
detection, or both) confirmed the diagnosis in 14 patients, whereas an additional 
determination of serum and intraocular anti-7. gondii IgA detected another four 
patients (Table 2). In two patients a final diagnosis of ocular toxoplasmosis was 
based on the prompt response to antiparasitic therapy and the resolution of the 
lesion into a typical toxoplasmic scar, despite negative laboratory results. In 30 
patients, extensive evaluation revealed no specific cause. 

Anti-7. gondii IgG antibodies could be detected in serum from 22 of 27 
control subjects, whereas serum anti-7. gondii IgM could not be detected in 
any. No intraocular anti-7. gondii IgG or IgA production or 7 gondii DNA 
could be detected in any control subjects. No intraocular anti-7. gondii IgM was 
present in the four control subjects tested. 

To investigate the usefulness of the laboratory tests for the diagnosis of 
ocular toxoplasmosis, we calculated the sensitivity and specificity of each test 
(Table 3). A combination of specific intraocular polymerase chain reaction 
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Tests: No. positive 

(%) 

Anti- T. gondii IgG antibodies 32 (73) 

T. gondii DNA 12(27) 

Anti- T. gondii IgA antibodies 24 (55) 

Anti- T. gondii IgG antibodies or T. 

gondii DNA 

34 (77) 

Anti- T. gondii IgG antibodies, 

gondii DNA or anti- T. gondii 

antibodies 

T. 

IgA 

40(91) 

Intraocular anti-T. gondii IgA production inpatients with uveitis 

testing as well as anti- T. gondii IgG TMe J Tests performed on intraocular fluids of 
and IgA antibody production was 44 patients with a final diagnosis of ocular 
performed in 44 patients. Based on toxoplasmosis 
the results, the sensitivity of 
polymerase chain reaction testing 
was 27%, whereas the sensitivity of 
determining intraocular anti-T. 
gondii IgG and IgA production was 
73% and 55%, respectively. The 
conventional tests (intraocular anti-
T. gondii IgG antibody production 
and DNA testing) had a combined 
sensitivity of 77%. Additional 
detection of intraocular anti-T. 
gondii IgA increased sensitivity by 
14%, to a total of 9 1 % . The 
specificity of all tests was 100%, 
based on the absence of intraocular T. gondii DNA, IgG, and IgA in the patients 
who had uveitis as a result of other demonstrable causes (Table 2). 

Because sample volume limits the number of tests that can be performed, 
not all tests could be done in the 88 patients who had a final diagnosis of ocular 
toxoplasmosis. The combination of performed tests yielded a positive result in 
71 (81%) of these cases. 

Discussion 

This study revealed that IgG is the major immunoglobulin class involved in the 
intraocular humoral immune response against the parasite during ocular 
toxoplasmosis. Approximately half the cases showed evidence of intraocular 
anti-T. gondii IgA antibody synthesis. In 14% of patients who had a final 
diagnosis of ocular toxoplasmosis, only intraocular anti-T. gondii IgA could be 
observed, indicating that the detection of these IgA antibodies, in addition to the 
determination of intraocular anti-T. gondii IgG antibody production and the 
detection of T gondii DNA, is a helpful diagnostic tool in patients who have 
posterior uveitis, or panuveitis, increasing the combined test sensitivity up to 
9 1 % , a figure based on patients for whom all tests could be performed. In 
practice, the size of the ocular fluid sample is often not large enough to permit a 
whole battery of tests for the various infectious causes of posterior uveitis to be 
performed; in this study, laboratory evidence of T gondii infection could be 
obtained for 81 % of patients who had a final diagnosis of ocular toxoplasmosis. 

Two earlier studies described the presence of intraocular anti-T. gondii IgA 
during toxoplasmic retinochorioditis, but they did not provide solid evidence for 
their intraocular production. 
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20 

One patient has been described" in whom Western blot analysis showed a 
different IgA banding pattern in the ocular fluid compared with serum against 
an extract of 7 gondii, strongly suggesting intraocular anti-T. gondii IgA 
synthesis. 

In four patients who were not initially suspected clinically of having 7 
gondii retinochoroiditis, intraocular anti-7. gondii IgA antibody production was 
detected. All four had a clinical picture of a necrotizing retinopathy of 
presumed herpetic origin and had been unsuccessfully treated with antiviral 
therapy and corticosteroids, not with parasitic agents. Because these patients did 
not react to therapy, another cause was sought. Administration of systemic or 
periocular corticosteroids without antiparasitic agents may have resulted in 
suppression of the inflammatory response in these patients, allowing 7gondii 
parasites to proliferate. Furthermore, two of the four patients were older than 65 
years. Toxoplasmic retinochoroiditis that is seen as necrotizing retinitis has 
been described in elderly people." It has been hypothesized that the immune 
dysfunction associated with aging increases the susceptibility of older patients 
to severe toxoplasmic eye infections." 

In this study, the determination of intraocular anti-7. gondii IgM antibodies 
did not contribute to the diagnosis of ocular toxoplasmosis, although our sample 
size was relatively small. Only one of 13 patients with ocular toxoplasmosis had 
intraocular anti-T. gondii IgM antibody production. Others have published one 
case of possible intraocular anti-7. gondii IgM production."" 

Anti-7. gondii IgM antibodies were found in the serum from eight (9%) of 
88 patients who had a final diagnosis of ocular toxoplasmosis and in two of 14 
patients with posterior uveitis caused by a herpes virus, which was confirmed 
by detection of DNA or intraocular IgG production; no anti-7 gondii IgM was 
found in serum from the 27 control subjects. A possible relationship between 
the manifestation of latent viral infections and systemic toxoplasmosis has been 
observed and could be caused by an impairment of the host's cellular immunity, 
which permits recrudescence of a latent viral infection." Although detection of 
anti-T", gondii IgM antibodies has been considered an indication of acute 
infection, " the presence of natural anti-7. gondii IgM antibodies has also been 
shown in noninfected individuals." 

We preferred the capture ELISA technique to detect anti-7-. gondii IgA 
rather than the usual immunofluorescence technique to determine the 
Goldmann-Witmer coefficient because it is highly sensitive and specific, and 
there is no need to correct for the total amount of antibodies in the serum and 
ocular fluid. The technique requires only small amounts of ocular fluid (20 ul). 
In this assay, total IgA is captured by the immobilised monoclonal anti-IgA 
antibody. The amount of IgA captured by the solid phase is constant over a 
wide range of IgA concentrations that are present in the experimental sample, 
enabling a simple one dilution analysis of the paired serum and aqueous humor 
sample. Determination of the specific anti-7. gondii antibodies using a labeled 
toxoplasmic antigen provides an indication that does not require an absolute 
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measurement of the anti- T. gondii IgA antibodies because it shows the relative 
amount of specific antibodies in the total IgA that is present in the sample. 
Because measurement of intraocular antibody production is based on the 
comparison of the relative amounts of specific antibodies between the serum 
and the eye, the capture ELISA technique is preferred for performing such an 
analysis. Replacement of the conventional immunofluorescence technique with 
the capture ELISA approach should also be considered for the demonstration of 
specific intraocular IgG production. Whether the detection of intraocular anti-
T. gondii IgA production is still valuable, if intraocular IgG production is 
determined using capture ELISA should to be examined. 

Detection of anti-T. gondii IgA antibodies in serum is used to establish 
recently acquired infection. The anti-7. gondii IgA antibodies in serum are 
generally replaced by a long lasting anti-T.gondii IgG response. The presence of 
intraocular &n\\-T.gondii IgA antibodies not only during postnatally acquired 
but also during recurrent disease could be the result of the unique properties of 
the local environment of the antibody-producing plasma cells. It is well known 
that TGF-ß is an important factor in directing B cells to produce IgA 
antibodies" and that the intraocular compartment contains relatively high levels 
of this cytokine," which may explain intraocular anti-T. gondii IgA antibody 
production during ocular toxoplasmosis. Immunoglobulin A antibodies 
facilitate phagocytosis of antigens through interaction with Fca receptors on 
neutrophils, but they are generally poor activators of the complement system.29 

The production of anti- T. gondii IgA antibodies in the eye therefore may 
prevent activation of the complement system, which limits the blindness 
resulting from inflammation. 

We identified the presence of intraocular production of anti-7. gondii IgA 
antibodies in patients who had ocular toxoplasmosis. Because the detection of 
these antibodies increased the sensitivity of the diagnostic tests for ocular 
toxoplasmosis to 91%, such a test is an important additional tool in the 
diagnosis in ocular toxoplasmosis in cases that represent diagnostic dilemmas. 
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