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ABSTRACT

Background: Large proportions of acquired cases of ocular toxoplasmosis are reported with atypical presentations.
The objectives of the study were to find out whether any correlation existed between serological findings of typical
and atypical presentations of ocular toxoplasmosis as compared to cases presenting with non-toxoplasmic uveitis and
to find out the proportion of various atypical presentations of ocular toxoplasmosis.

Methods: It was a prospective observational study. The study subjects of ocular toxoplasmosis were tested for
immunoglobulin M (IgM) and immunoglobulin G (IgG) toxoplasma antibody levels in serum by ELISA (enzyme-
linked immunosorbent assay) technique. The proportion of atypical presentation among total toxoplasma cases and
distribution of atypical cases were calculated. Fisher’s exact test, one-way analysis of variance and Kruskal-wallis
test were used as applicable.

Results: Among the cases (n=35) thirteen patients had typical presentation of a retinochoroidal focus with an adjacent
scar and 22 patients had atypical features. Control group consisted of 24 patients. Various types of presentations in
atypical cases were retinitis patch without an adjacent scar (31.8%), intermediate uveitis (27.3%), papillitis (22.7%)
retinal vasculitis and dense vitritis (9.09% each). Mean IgG levels in typical cases (85.3+82.9 1U/ml) and atypical
cases (47.5+66.2) were significantly higher than control group (6.6+3.4, p<0.001).

Conclusions: Serology is a useful tool in the diagnosis of ocular toxoplasmosis with a compatible clinical picture as
serum IgG levels are significantly elevated in both typical and atypical presentations of ocular toxoplasmosis as
compared to cases presenting with non-toxoplasmic uveitis.
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INTRODUCTION
patients without any immune deficiency.

Toxoplasma is the most common cause of posterior

the acquired forms have atypical presentations even in

uveitis in immunocompetent individuals.! The incidence
of ocular toxoplasmosis among individuals infected with
toxoplasma gondii is approximately 2% and it varies with
region.? Though previously considered a congenital
disease, large proportion of acquired cases are reported
recently with atypical presentations which support the
view that acquired infections might be a more important
cause of ocular disease than congenital ones.®> Many of

The diagnosis of ocular toxoplasmosis is mainly clinical.
There are many tests for diagnosis however none are
100% sensitive or specific, hence diagnosis is mainly
based on clinical findings. However especially in the
atypical clinical presentations where other differential
diagnoses have to be kept in mind, investigations aid in
diagnosis.® Serological detection of immunoglobulin M
(IgM) and immunoglobulin G (IgG) toxoplasma
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antibodies is a relatively cheap and less invasive method.
Though previously thought to exclude toxoplasmosis
when a negative value was obtained, recent studies
indicate a positive serology could be wuseful in
diagnosis.”®

This study was aimed to look into the various
presentations of ocular toxoplasmosis and its correlation
with serological antibody titers in these patients. The
primary objective of our study was to find out whether
any correlation existed between serological findings of
typical and atypical presentations of ocular toxoplasmosis
as compared to cases presenting with non-toxoplasmic
uveitis. The secondary objective was to find out the
proportion of various atypical presentations of ocular
toxoplasmaosis.

METHODS

It was a prospective observational study conducted at
Government Medical College, Kottayam, Kerala after
obtaining Institutional Ethical Committee clearance
(SBMR-IRC:P/03/2014 dated 01.04.2014) and patients’
consent. All cases of uveitis with no evidence of
immunosuppression presenting to the Ophthalmology
outpatient department for a period of two years were
recruited from April 2014 to March 2016. Patients were
selected after careful slit lamp examination and indirect
ophthalmoscopy. A fresh retinitis patch adjacent to an old
pigmented retinochoroidal scar with moderate to severe
vitritis was taken as the typical presentation of ocular
toxoplasmosis.b Patients having any of the following
features of ocular toxoplasmosis like fresh retinitis patch,
retinochoroiditis,  retinal ~ vasculitis,  neuroretinitis,
papillitis, punctuate outer retinal toxoplasmosis, dense
vitritis, scleritis or retinal vascular occlusions with
vasculitis were included in the atypical presentation.®
Both presentations of ocular toxoplasmosis were tested
for IgM and 1gG toxoplasma antibody levels in serum by
ELISA (enzyme-linked immunosorbent assay) technique
[Toxo 1gG 96T-Diatek]. Serology was done at
presentation and repeated after 3 weeks. Those patients
tested positive for IgM and/or having positive and
persistently elevated levels of 1gG were inducted in the
study. Patients with negative IgG toxoplasma antibodies
were taken as not having ocular toxoplasmosis and were
excluded from the study. Patients presented with typical
toxoplasmic retinochoroiditis constituted Group A
whereas those with atypical presentations formed Group

B. The control Group C consisted of patients presenting
with known uveitic entities other than toxoplasma. The
serum immunoglobulin levels of all patients were
compared and statistically analyzed. The proportion of
atypical presentation among total toxoplasma cases and
the distribution of atypical cases were calculated.

Fisher’s exact test was used to compare the gender and
One-way ANOVA to compare the age between the
groups. Kruskal-wallis test and One-way ANOVA were
used to compare the 1gG levels of cases and controls.
Statistical analyses were conducted using SPSS Version
20.0 for Windows (IBM Corporation ARMONK, NY,
USA).

RESULTS

Fifty-nine patients were included in the study of which
thirty-five patients were having features suggestive of
ocular toxoplasmosis. Among the cases (n=35) in our
study thirteen patients had typical presentation of a
retinochoroidal focus with an adjacent scar (37.1%), and
twenty-two patients had atypical presentation (62.9%) of
toxoplasma. All the patients in groups A and B showed
moderate to severe vitritis indicating that all cases had
disease activity. The control group consisted of twenty-
four patients presenting with non toxoplasmic uveitis.

Mean age and distribution of gender in all the groups
were comparable (p>0.05) (Table 1).

Various types of presentations in atypical cases were
retinitis patch without an adjacent scar (31.8%),
intermediate uveitis (27.3%), papillitis (22.7%) retinal
vasculitis and dense vitritis (9.09% each) (Figure 1).

Only one patient (7.69%) in Group A presented with a
high IgM titer whereas five patients (22.72%) in Group B
were found positive for IgM indicating a primary ocular
infection in the recent past. The mean serum IgG levels
among the three groups were compared. Mean 1gG levels
in Group A was 85.3+£82.9 international units (1U/ml)
(n=13), mean value of Group B was 47.5+66.2 1U/ml
(n=22) and Group C had a mean IgG value of 6.6+£3.4
IU/ml (n=24). Statistical analysis showed a significant
association between high levels of serum toxoplasma 1gG
titers in various clinical presentations of ocular
toxoplasmosis when compared to controls (p<0.001)
(Table 2).

Table 1: Demographic data.

Variables Typical Atypical
Age (meanxSD) 40.2+15.7 40.6x14.1
Gender, N (%)

Female 5 (38.5) 15 (68.2)
Male 8 (61.5) 7 (31.8)

Control P value
41.4+20.9 0.976
13 (54.2) 0.259
11 (45.8)
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Table 2: Comparison of 1gG values.

| 19G values Typical

47.5+66.2 6.6£3.4

Mean+SD 85.3+82.9

Atypical

Control P value

<0.001

Median (min-max) 45.8 (13.2-295.4)

26.5 (12.4-256.8) 6.3 (1.3-18.7)

Percentage

IgG values

Sensitivity
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Figure 1: Atypical presentations.
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Figure 2: ROC curve.
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Figure 3: Boxplot.

Only 3 patients from the control group showed high 1gG
titers (false positives). While comparing mean values
between typical versus atypical cases of toxoplasmosis it
was found that Group A had significantly higher serum
IgG values compared to Group B patients (p=0.03).
Similar results were observed when the data of serum
toxoplasma IgG titers was analyzed using median values
as well.

To find out the cut off level of serum IgG values with
maximum sensitivity and specificity, ROC curve was
plotted (Figure 2). Based on these data, the ELISA test
showed a sensitivity of 97.1% and a specificity of 91.7%
at cut off value of 12.5 1U/I.

Figure 3 is the boxplot showing the comparison of ELISA
titers for toxoplasmic antibodies (IgG) in patients with
typical and atypical clinical presentations of ocular
toxoplasmaosis and the control group.

DISCUSSION

The diagnosis of ocular toxoplasmosis is based on the
typical clinical presentation. When the clinical diagnosis
cannot be made definitely by ophthalmoscopic
examination, serological tests including serum anti-
toxoplasma titers of IgM and IgG may be needed to
support the diagnosis. Literature review shows that the
role of toxoplasmic serology in ocular toxoplasmosis has
been underestimated.

Our study showed that in both typical and atypical cases
of ocular toxoplasmosis serology could be rewarding. In
the present study we have observed that serum 1gG levels
are significantly elevated in both typical and atypical
presentations of ocular toxoplasmosis as compared to
cases presenting with non-toxoplasmic uveitis suggesting
a potential role of IgG titres in the diagnosis of ocular
toxoplasmosis (p<0.001).

Study by Papadia et al found that the mean toxoplasmosis
IgG levels by ELISA was significantly higher in patients
with active chorioretinitis (147.75 1U/ml) compared with
patients with other types of uveitis (18.35 1U/ml).2 We got
a similar result in the statistical analysis. It was observed
in our study that the serum IgG levels in atypical
toxoplasma cases were significantly lower than that of
typical cases (p=0.03). It may be due to the higher
number of newly acquired infection in the atypical cases
with positive IgM titers with low 1gG values rather than
reactivation of old infection.
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Approximately one-third of humans worldwide are
estimated to be chronically infected with T. gondii and
the seroprevalence varies in different populations®® In
the study by Papadia et al, 48% patients in the control
group (false positives) had elevated IgG titers.2 Our study
showed only three out of twenty four patients had positive
serology in the control group (8.33%) indicating that the
seroprevalence may be low in our population. This adds
to the significance of testing serum antibody titers in our
patients presenting with a clinical picture compatible with
ocular toxoplasmosis.

Based on the results from our study, the ELISA test for
serum IgG levels showed a sensitivity of 97.1% and a
specificity of 91.7% at cut off value of 12.5 IU/L. There
was not much overlap between the mean titers of patients
with ocular toxoplasmosis and non-toxoplasmic uveitis
patients in our study (Figure 3). So, it can be inferred that
serology is a useful tool in the diagnosis of ocular
toxoplasmosis compatible with a clinical picture of ocular
toxoplasmaosis both in typical and atypical cases.

In our study we got a significant proportion of atypical
presentations of toxoplasmosis (62.9%). They formed
fresh retinitis patch, papillitis, intermediate uveitis and
dense vitritis. This is in concordance with the recent
studies that the proportion of acquired cases with atypical
presentations is on the rise even in the healthy
population.

There are some limitations to our study. Although the
ELISA detection method we used is one of the most
common commercially available methods, there are
several other methods in clinical use. Because there is
variability between results from different ELISA Kits, our
results may not be directly comparable to those using
different methods.

CONCLUSION

Serology is a useful tool in the diagnosis of ocular
toxoplasmosis with a compatible clinical picture as serum
IgG levels are significantly elevated in both typical and
atypical presentations of ocular toxoplasmosis as
compared to cases presenting with non-toxoplasmic
uveitis.
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