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Chapter 4 

Abstract 

Purpose: Ocular disease is a major complication of toxoplasmic infection in 
immunocompetent patients, however the frequency of acute systemic infection 
in those with ocular involvement is not known. We wanted to discriminate 
between the acute and chronic phase of systemic T. gondii infection in patients 
with ocular toxoplasmosis. 
Methods: Serum samples from 22 patients with primary ocular toxoplasmosis 
(POT) and 42 patients with recurrent ocular toxoplasmosis (ROT) were tested 
for the presence of anti- T. gondii IgM, IgG and IgA antibodies and compared 
with samples from 24 patients with other causes of uveitis. Intraocular 
production of anti- T. gondii IgG and IgA, and the presence of T. gondii DNA 
was determined in patients and controls from whom ocular fluid was available. 
Results: The combination of anti- T. gondii IgA with the standard serologic 
criteria (presence of IgM or a seroconversion) revealed serologic indications of 
acute infection for 11/22 (50%) with POT and for 1/ 42 for the group with 
ROT. In the uveitis control group anti- T. gondii IgM antibodies could be 
detected in 2/24 (8%), but anti- T. gondii IgA antibodies were not detectable. 
The patients with ocular toxoplasmosis and serologic markers of acute infection 
were significantly older than those who had markers of chronic infection. 
Intraocular production of anti- T. gondii IgG was more frequently noted in 
patients with ROT compared to patients with POT (81% vs 41%, p < 0.001) in 
contrast to intraocular T. gondii DNA which was more frequently found in 
patients with POT compared to patients with ROT (36% vs 4%, p < 0.01). 
Conclusions: Acute systemic disease is present in at least 50% of patients with 
primary ocular toxoplasmosis. This presentation is mostly seen in elderly 
patients and is often accompanied by the presence of detectable T. gondii DNA 
in the ocular fluid. 
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Introduction: 

Ocular disease in congenitally and postnatally acquired toxoplasmosis occurs 
usually during the chronic phase of infection, but may occasionally complicate 
the acute phase of systemic infection. Ocular involvement during the acute 
phase of congenitally acquired infections occurs in approximately 15%. The 
frequency of ocular disease in the acute phase of postnatally acquired 
toxoplasmosis was reported to be 3-4%. 

Ocular toxoplasmosis manifests predominantly from the second to fourth 
decade of life, with either primary retinal lesions (primary ocular 
toxoplasmosis; POT) or with active retinal lesions associated with old inactive 
scars (recurrent ocular toxoplasmosis; ROT). Primary ocular lesions were 
traditionally associated with acute toxoplasmosis, but POT in the wake of 
chronic phase of systemic infections was repeatedly reported for both, 
congenitally and postnatally acquired infections. ' 

The differentiation between acute and chronic systemic infection in cases 
with ocular toxoplasmosis might be important because of therapeutic 
consequences.4 The administration of corticosteroids during parasitemia 
(without anti-parasitic medication) can result in enormous tissue destruction and 
might be associated with higher numbers of tissue cysts. It was even suggested, 
that patients with ocular disease during acute systemic toxoplasmosis who 
received corticosteroids might develop more frequent recurrences. 

The differentiation between acute and non-acute phase of infection is 
usually based on the serological findings, mostly a combination of anti- T. 
gondii IgM and IgG antibody levels in serum. 5 The detection of anti-T. gondii 
IgM antibodies is not completely reliable since IgM antibody titres can be 
naturally occurring6 or can even persist for more than two years after the onset 
of disease in some cases.7 For the detection of acute congenital disease in 
fetuses and newborns IgA antibodies are often used, since the IgM production is 
still weak and IgG antibodies can be of maternal origin.8,9 Serum IgA antibodies 
were only found during six to seven months after primary infection. In contrast 
to IgM antibodies,6 no indication for natural IgA antibodies was so far reported 
and anti-T. gondii IgA antibodies were not found in chronic toxoplasmosis. 

To investigate the association of acute systemic infection with primary and 
recurrent ocular toxoplasmosis, we compared the results of laboratory 
investigations (anti-T. gondii IgM, IgG and IgA antibodies in serum) to the 
clinical data of patients with ocular toxoplasmosis. Diagnostic value of specific 
serologic tests and standard tests performed with intraocular fluids was assessed 
for different types of ocular disease, with a special emphasis on the additional 
diagnostic value of serum and intraocular IgA antibodies. 
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Patients and Methods 

Primary ocular toxoplasmosis (POT; group 1) was considered in 22 cases (10 
males, 12 females) with a single cream colored retinal focus in one eye without 
old retinal scars in either eye. Active recurrent ocular toxoplasmosis (ROT; 
group 2) was seen in 42 cases (22 males and 20 females) in whom a 
combination of old scars and an active lesion was present. 

Three patients were on immunosuppressive medication since they had 
received an organ transplant prior to their ocular symptoms. Patients with AIDS 
were excluded from this study, but because infection with the human 
immunodeficiency virus (HIV) was not systematically tested, the eventual 
number of HIV-infected patients without AIDS is not known. 

Sera were obtained during the active intraocular inflammation after patients 
gave informed consent and samples were stored at -20°C. Sera were collected 
from January 1990 to August 1998. From seven patients with POT two or more 
sera were available. 

As control subjects we used samples from 24 patients (12 males and 12 
females) with uveitis not caused by T. gondii, such as herpes simplex or 
varicella zoster virus retinitis (13), endophthalmitis (1), uveitis in relation to 
juvenile arthritis (1) or multiple sclerosis (1) or Lyme's disease (1), presumed 
ocular histoplasmosis syndrome (2), intraocular lymphoma (1), acute posterior 
multifocal placoid pigment epitheliopathy (AMPPE) (1) and 3 patients with 
uveitis of unknown cause. Ten patients with POT, nine patients with ROT and 
all control subjects were also part of a study performed earlier." 

Anti- T. gondii IgA or IgM antibodies were detected in a 1:100 diluted 
serum sample from all patients and controls by a commercial capture enzyme 
linked immunosorbent assay (Eurogenetics, Tessenderloo, Belgium). ' ' Samples 
were considered positive according to the instructions of the manufacturer. 
Anti- T. gondii IgG antibodies were measured by an immunofluorescence 
assay. 

An ocular fluid sample was available from all 22 patients with primary 
ocular toxoplasmosis, from 31 of 42 patients with recurrent ocular 
toxoplasmosis and from all controls. Intraocular production of anti- T. gondii 
IgG was calculated for all these patients (53) and for 18 controls as described 
earlier.12 When ocular fluid was available PCR for T. gondii DNA was 
performed and/or detection of intraocular production of anti- T. gondii IgA 
antibodies (PCR: 43 patients and 12 controls; IgA: 26 patients and 24 
controls). 

For the purpose of this study, the traditional criteria for the diagnosis of 
acute toxoplasmosis were considered 1. the presence of anti-T. gondii IgM in 
serum, 2. a four-fold rise in serum titre of anti- T. gondii IgG. or 3. 
seroconversion (second serum examination was available in seven patients).' 
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Statistics 

To evaluate statistical significance the Mann-Whitney U, Chi-square or Fishers' 
exact test was used. 

Results 

The patients with primary ocular toxoplasmosis (POT; group 1) were older 
(median age 44 years, range: 14 to 76 years) than patients with recurrent ocular 
toxoplasmosis (ROT; group 2, median age 32 years, range: 11 to 67 years, p= 
0.005). The median age of the controls was 41 years (range: 14 to 88 years). 

The overview of specific serum antibodies is given in Table 1. Anti- T. 
gondii IgG levels above 1: 4096 in serum were found in 11 patients with POT 
and in none of the patients with ROT or the controls. Anti- T. gondii IgM was 
present in six patients with POT and in two of the uveitis controls. No anti- T. 
gondii IgM was found in the patients with ROT. Anti- T. gondii IgA was 
detected in eight patients with POT, in one patient with ROT and in none of the 
uveitis controls. 

Based on the traditional combination of serologic criteria (seroconversion or 
a four-fold rise in IgG or the presence of IgM) a presumed diagnosis of acute 
systemic toxoplasmosis was made in 7/22 (32%) patients with POT, in none of 
the 42 patients with ROT and in two of the 24 uveitis controls (8%) (Table 1). 
In six patients with POT the diagnosis of acute systemic toxoplasmosis was 
based on anti-T. gondii IgM in serum; in one patient a four fold rise of anti-T. 
gondii IgG in serum was seen. 

When anti-T. gondii IgA was added as a marker for acute systemic 
toxoplasmosis, 11/22 (50%) patients with POT and one of 42 (2%) patients 
with ROT had serologic markers of acute systemic toxoplasmosis. Anti-T. 
gondii IgA antibodies in serum were present in 8/22 (36%) of patients with 
POT and in 1/42 (2%) of patients with ROT (p< 0.001). None of the controls 
was positive for serum anti- T. gondii IgA antibodies. 

Three of the eight patients with POT and serum anti- T. gondii IgA 
antibodies, had also high anti- T. gondii IgG and IgM antibody titres. Of the 
remaining five patients with POT and serum IgA, four had also high IgG titres 
(Table 1). Of these five patients who were positive for anti- T. gondii IgA and 
negative for anti- T. gondii IgM, two had received an organ transplant before 
developing primary ocular toxoplasmosis. Both these patients were anti-T. 
gondii IgG positive in serum at the time of transplantation. 
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Table 1. Results from serological tests in serum. 

Tests Pattern of 'test resu Its Serovonversi 
four fold rise 
IgG and/or 
positive IgM 

on/ 
of 

Seroconversion/ 
four fold rise of 
IgG and/or 
positive IgM and/ 
or positive IeA 

I g G > 4096 (n=l 1)" + + - - + - + -
IgM (n=8)" + + + + - - - -
IgA (n=9)" + - + - i + - -

Primary ocular toxoplasmosis 3 0 0 3 4* 1' 4 7 7 (32%) 11 (50%) 

(n=22) 

Recurrent ocular toxoplasmosis 0 0 0 0 0 1 0 41 0 1 (2%) 

(n=42) 

Uveitis controls (n=24) t! 0 0 2 il 0 0 22 2 (8%) 2 (8%) 

Total number positive; Including one patient who was IgG positive before receiving an organ transplant: ; 

One patient who was IgG positive before receiving an organ transplant. 

In one immunocompetent patient with ROT, serum anti-7. gondii IgA 
antibodies were detected. This 65-year-old female was referred to our 
department for analysis of recurrent focal chorioretinitis in the left eye (LE) 
since 7 years. At referral, RE was without abnormalities, LE had visual acuity 
of 20/25 and funduscopy revealed a peripheral hyperpigmented lesion with a 
ring of hard exudates. Patient had no systemic complaints and did not use 
medications. The results of uveitis screening were within the normal limits. 
Serology for 7 gondii showed a titre of 1:512 for IgG, absence of IgM, and the 
presence of IgA antibodies (independent repeated measurements of one 
sample). Intraocular fluid analysis revealed intraocular production of anti- 7 
gondii IgG and IgA. PCR analysis for 7 gondii, HSV-1. VZV, CMV was 
negative. 

Eleven patients having POT with serologic markers of an acute 
toxoplasma infection (mean age 56 years, range 28-76) were significantly older 
that those who had POT and serologic evidence of chronic infection (mean age 
36 years, range 14-62), p = 0.008. Three of the 1 1 patients with POT and acute 
systemic toxoplasmosis had general complaints compatible with the diagnosis 
of systemic toxoplasmosis (fluelike symptoms, lymphadenopathy three to four 
months prior to the onset of ocular symptoms). Of the patients with POT and 
serologic characteristics of chronic toxoplasmosis, none had systemic symptoms 
compatible with acute toxoplasmosis. Two patients of the non-toxoplasmic 
controls with uveitis were positive for anti-7. gondii IgM antibodies; both these 
patients had intraocular antibody production against VZV and presented with 
necrotizing retinopathy. Detailed information about systemic symptoms was not 
available for the controls, so that the general symptoms in these two IgM 
positive controls could not be assessed. 
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Table 2 Laboratory tests on ocular fluids for T. gondii 

Local IgG 
production 

Local IgA 
production 

Presence 
DNA 

of At least one of 
three tests 
positive 

N (%) N (%) N (%) N (%) 
Primary ocular toxoplasmosis, total 
- with serological markers of acute 
toxoplasmosis (n=l 1 ) 
- with serological markers of 
chronic toxoplasmosis (n=l 1) 

9/22T 

5/11 

4/11 

(41) 

(45) 

(36) 

8/14* 

7/7 

1/7 

(57) 

(100) 

(14) 

7/19' 

3/8 

4/11 

(37) 

(38) 

(36) 

15/22 

10/11 

5/11 

(68) 

(91) 

(45) 

Recurrent ocular toxoplasmosis 26/311 (81) 3/12'1 (23) 1/24 (4) 26/31 (84) 
Controls 0/18 0/24 0/12 0/24 

Numbers positive over numbers tested; ' Significantly different as compared to controls and to group 2 (p < 
0.004); * Significantly different as compared to the controls (p < 0.003); '" Significantly different as compared to 
controls (p< 0.01) 

Intraocular tests (Table 2) 

Intraocular anti-T. gondii IgG or IgA production or a positive PCR for T. gondii 
DNA in the ocular fluid sample was seen in 15 of 22 (68%) patients with POT 
and in 26 of 31 (82%) patients with ROT. None of the uveitis controls was 
positive in the intraocular tests for T. gondii. 

Intraocular anti- T. gondii IgG production was present in 9 of 22 (41%) 
patients with POT and in 26 of 31 (81%) patients with ROT (p < 0.001). 
Intraocular production of anti- T. gondii IgA antibodies was present in eight of 
14 patients tested with POT and in three of 12 patients tested with ROT (p = 
0.09). 

Intraocular DNA of T. gondii was present in seven of 19 (39%) patients 
with POT; and in one of 24 (4%) patients with ROT (p = 0.006) T. gondii DNA 
was detected. 

Discussion 

The combination of serum anti- T. gondii IgA levels with the classical serologic 
criteria (rise of IgG or the presence of IgM) revealed the presence of serologic 
markers of acute systemic toxoplasmosis in 50% of patients with primary ocular 
toxoplasmosis and in 2% of patients with recurrent ocular toxoplasmosis. 

In ocular disease, testing for anti-T. gondii IgG, IgM or IgA separately is 
not sufficient to differentiate between an acute or a chronic phase of systemic 
toxoplasmosis. Our results illustrate that with a single serologic test a 
considerable percentage of those with acute infections will be missed.'3 The 
high IgG levels (above 1:4096) were present in patients with POT only, but at 
least 4 patients with other serologic characteristics of acute disease had IgG 
titers below 1:4096. 
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Patients often present to the ophthalmologist at different stages of the disease 
and will therefore be tested at different stages of their antibody response 
development. Therefore, multiple tests preferably at different time points are 
required for a more complete assessment of the patients. Although serum anti-2". 
gondii IgM was present in 32% of patients with POT and entirely absent in 
patients with ROT, it was also detected in two patients of the disease control 
group, who had proven varicella-zoster virus necrotizing retinopathy. It is, 
however, not known whether these patients had false positive IgM results or 
may have had genuine acute toxoplasmic infection, not causally related to their 
uveitis. The association of systemic toxoplasma infection and herpetic 
retinopathy has been noted earlier. 

Although anti -T. gondii IgA was repeatedly reported to be absent in 
chronic infections, two patients previously positive (pre-transplant) for anti- T. 
gondii IgG developed anti- T. gondii IgA in serum after organ transplantation at 
the time of POT. Although the presence of serum IgA is attributed to primary 
systemic infection, the presence of serum anti- T. gondii IgA in patients after 
transplantation has been reported earlier. In these cases however, the pre-
transplantation serology was not known. A similar finding of positive anti- T. 
gondii IgA with previously positive IgG has been reported in immunocompetent 
pregnant women with positive serum IgG before pregnancy. '6' 7 It is not clear 
whether the appearance of serum IgA antibodies might be the effect of 
reactivation in patients with chronic disease induced by immunosuppressive 
therapy or pregnancy or whether it is generated as a result of a re-infection. 

One patient with ROT since 7 years, had also a high level of serum anti-
T.gondii IgA, IgG titre of 1:512 and negative IgM. Why this patient was IgA 
positive is not clear; reinfection with T. gondii or a long term persistence of IgA 
antibodies can not be excluded. 

As our results have shown, approximately 50% of patients with primary 
ocular toxoplasmosis had serologic markers of acute toxoplasmosis. These 
patients were older than patients with ocular toxoplasmosis, which manifested 
during the chronic stage of the infection. The more advanced age of patients 
with ocular involvement during the acute stage of toxoplasma infection was 
already noticed by others. ' Our study documents similar age distribution of 
the patients with POT in the wake of a chronic infection and the patients with 
ROT, which was also associated with chronic toxoplasmosis. 

Ocular fluid analysis showed that intraocular anti- T. gondii IgG 
production is more frequently present in patients with ROT, while T. gondii 
DNA was more frequently present in ocular fluid samples from patients with 
POT. The presence of DNA in patients with POT and serologic evidence of an 
acute systemic toxoplasmosis is possibly due to the gradual activation of the 
intraocular T. gondii specific immune response, not yet capable of clearing the 
infectious agent in the early stage of the disease. 

Intraocular anti-T. gondii IgA antibodies could be detected in patients 
with both, acute and chronic stage of the systemic infection, in patients with 
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POT as well as in patients with ROT. In contrast, serum IgA antibodies were so 
far noted only in the acute phase of primary disease. The intraocular presence 
of IgA is therefore not a marker of acute disease, but could be due to the unique 
environment of the eye, where the cytokine TGF-ß is present in relatively high 
levels. 20 TGF-ß is an important factor in directing B lymphocytes to the 
production of IgA antibodies. These antibodies do not activate the complement 
system and could therefore possibly limit the damage during ocular 

12 

toxoplasmosis, as suggested earlier. 
In conclusion, using the combination of serum anti- T. gondii IgG, IgM 

and IgA, serologic characteristics of acute toxoplasma infection were found for 
50% of patients with primary ocular toxoplasmosis in contrast to 2% in 
recurrent ocular toxoplasmosis and 8% for the disease controls. Compared to 
patients with chronic systemic toxoplasmosis, the patients with ocular disease 
during the acute systemic infection were older and were more frequently 
positive for T. gondii DNA in intraocular fluids. 
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