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ABSTRACT
Background: The diagnostic methods which are used for acute ocular toxoplasmosis
are very important; if the treatment is delayed, it sometimes leads to loss of vision. Few
studies have been performed to evaluate serological tests used in the diagnosis of acute
ocular toxoplasmosis. Objective: To evaluate the immunoglobulin (Ig) M, G and IgG
avidity tests for diagnosis of acute ocular toxoplasmosis in the northeast of Iran.
Methods: A cross-sectional study was carried out from January 2014 to December
2016. After an opthalmic examination was conducted by a retina specialist, 16 typical
acute and 34 typical chronic ocular toxoplasmosis cases were included in this study.
Information on clinical manifestations, age and occupation was recorded. AntiToxoplasma IgG, IgM and IgG avidity tests were administered on serum samples using
the ELISA method. Results: Blurring of vision in all patients was the most clinical
presentation. The IgG avidity test could diagnose all acute and recent cases. However,
three false positive and one false negative result occurred using the IgM test by ELISA.
The false negative result in all likelihood occurred because the patient was at the
beginning stage of the infection. Conclusion: The result of this study showed that IgM
is not a reliable marker of acute disease. Repetition of the serology tests was proposed
in cases with clinical manifestations without detectable antibody titer after
approximately two weeks. IgG avidity testing results coincided with clinical diagnosis
and it could therefore considered to be a reliable method to differentiate between
recently acquired and chronic ocular toxoplasmosis.
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INTRODUCTION
Toxoplasma gondii (T. gondii) infects approximately one third of the world’s human
population (1). Ocular toxoplasmosis (OT) may be acquired congenitally or postnatally.
Acquired toxoplasmosis occurs through the ingestion of contaminated vegetables or
water, swallowing of oocytes after handling cat litter, or through consumption of
uncooked, cured, dried or smoked meat (2). This protozoan parasite is responsible for
up to 50% of posterior uveitis in the world. Twenty percent of uveitis is caused by T.
gondii as reported by the largest ophthalmology center in the northeast of Iran (3).
Different strains, pathogenicity and indistinctive genotypes of T. gondii in ocular form
produce different immunoglobulin levels (4). Interpreting the positivity patterns of
immunoglobulins G and M have some limitations especially regarding acquired or
congenital ocular toxoplasmosis. The IgG avidity test, as a first FDA-approved method
has been evaluated in numerous studies (5). Currently the IgG avidity test is used
mostly for the differentiation of recent and past toxoplasmosis in pregnant women and it
is used less for diagnosis of OT (6). Low IgG avidity (<40) is not considered specific
for recently acquired OT, but its higher level (>40) confirms an old infection, but totally
positive IgM with a low IgG avidity index is considered an acute case (usually defined
as acquisition of infection in recent 6 months) and negative IgM with high IgG avidity
index is considered a chronic disease. Positive IgM (due to the high half-life) with a
high IgG avidity index shows a false positive of an acute disease (7). Also, Rheumatoid
Factor (RF) can cause a false positive IgM (8). Eye specialists can diagnose reactivation
(chronic) or recently (acute) OT except in atypical cases (9). In Iran the IgG avidity test
is considered defective in terms of efficiency and reliability for the diagnosis of acute or
chronic OT. The detection of IgG and IgM antibodies in patients with toxoplasmosis
shows the presence of infection, but it does not determine the infection phase or the
onset of toxoplasmosis (10). This is more significant in atypical presentation cases. The
purpose of this study is to evaluate the immunoglobulin (Ig) M, G and IgG avidity for
detection of acute ocular toxoplasmosis in northeast of Iran.

MATERIALS AND METHODS
Patient. This cross-sectional study was performed at Khatam- al- Anbia Eye Hospital in
the Mashhad University of Medical Sciences during January 2014 and December 2016.

Figure 1. Fundus photography of left eye discloses inactive pigmented toxoplasmosis
scar.
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In the present study, 50 typical or primary patients including 16 acute (Figure 1) and 34
chronic or recurrent (Figures 2 and 3) patients of ocular toxoplasmosis were included
and two suspected cases were excluded after ophthalmological examinations.

Figure 2. Active primary toxoplasmosis retinitis adjacent to optic nerve and macula
(arrow) with hazy media due to vitritis.

A positive diagnosis of OT was made following the confirmation of focal active
creamy-white retinal inflammation (retinochoroiditis) adjacent to a chorioretinal scar.
The presence of scar tissue indicates recurrent or chronic toxoplasmic retinochoroiditis
which is typical OT. Typical acute or primary OT involves no scar, so the diagnosis was
based on the clinical pattern of focal creamy-white retinitis which is associated with
vitritis. After acquiring the written informed consents, 4 ml of peripheral blood was
collected, centrifuged at 2,000 rpm in 5 min and serums were separated in a new tube
and stored at -20°C for serologic studies.

Figure 3. Recurrent
toxoplasmosis scar.
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Ethical Approval. All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional and/or national
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research committee and with the 1964 Helsinki declaration and its later amendments or
comparable ethical standards, Ethical code: IR.MUMS.fm.REC.1394.544.
ELISA. IgG avidity status was determined using commercial anti-T. gondii assay
ELISA for avidity determination (IgG) (Germany, EUROIMMUN, EI 2410-1). The
avidity test was done according to Headmen’s method (11) as follows: 100 µL of the
patient's diluted sera were added to micro plates coated with Toxoplasma antigen. In the
next step, concentrated (8M) urea solution was added to the antigen-antibody complex.
After washing the excess antibody, labeled anti-IgG antibody was added to the test
microplates. After incubation for 30 minutes and re-washing, a substrate solution was
added. Finally, sulfuric acid was added as a stop solution. The optical density (OD) was
measured at 450 nm against the differential wavelength of 600 nm. The avidity was
measured by this formula: Avidity Index (%) = (OD of the sample treated with Urea –
OD of the blank)/ (OD of the sample treated without Urea) ×100. An IgG avidity up to
40% indicates primary infection that has occurred for more than 3 months while lower
than 40% shows a recent toxoplasmosis infection for less than three months. Also, IgM
and IgG were detected according to the manufacturer's instructions (Germany,
EUROIMMUN). They were considered positive greater than 11 IU / ml for IgG and
higher than 1.1 IU / ml for IgM. IgG and IgM titers were performed for all patients
including the acute and chronic ocular toxoplasmosis patients. The IgG avidity test was
only performed for IgM positive cases.

RESULTS
In total, 50 patients (16 typical acute and 34 typical chronic patients diagnosed on the
basis of eye examinations and clinical manifestations) were enlisted in the current study.
All results of IgG avidity tests were consistent with the diagnoses made by the
ophthalmologist. Three patients were IgM positive while IgG avidity was observed to
be >40 (we had three false positive cases). One case showed OT signs in clinical
examination with negative serology (we had one false negative patient), she had a
positive IgM titer after 3 weeks without any treatment. The OD of the acute ocular
toxoplasmosis (16 patients) in ELISA system is shown in Figure 4.
Table 1. Ocular manifestations at presentation in patients with ocular inflammation.
Clinical manifestation
Blurring of vision
Eye pain
Floaters
Redness

Acute
12 (75%)
1 (6.25%)
2 (12.5%)
1 (6.25%)

Chronic
10 (29%)
0
1 (3%)
0

Blurring of vision (70%) (Table 1) was the most frequent clinical manifestation (Table
1). OT was observed mostly in the housekeepers (40%) (Table 2). Forty out of fifty
(80%) OT patients were aged 20-40 years old with a mean age of 32.3 years old and 41
(82%) of them lived in urban areas.
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Figure 4. OD of the acute ocular toxoplasmosis of 16 patients in ELISA system.

47 (94%) patients had posterior uveitis and only 3 patients had panuveitis. 46 patients
had unilateral involvement, besides 4 (8%) patients who had bilateral involvement.
Table 2. Ocular toxoplasmosis and occupations.
Occupation
housekeeper
student
Farmer
self-employment
employee
Total

Acute toxoplasmosis
8 (50%)
3 (18.7%)
1 (6.3%)
3 (18.7%)
1 (6.3%)
16 (100% )

Chronic toxoplasmosis
12 (35.3%)
4 (11.9%)
2 (5.8%)
14 (41.2%)
2 (5.8%)
34 (100%)

Total
20 (40%)
7 (14%)
3 (6%)
17 (34%)
3 (6%)
50 (100%)

DISCUSSION
In this study, the IgG avidity test for diagnosis of ocular toxoplasmosis had a sensitivity
of 100%. IgM and IgG ELISA tests may be needed to support the IgG avidity results.
This test was performed on specific IgM positive samples and could determine the time
of starting of toxoplasmosis (12). Anti- T. gondii IgM alone is not an accurate marker of
acute infection, because IgM antibodies can remain for more than one year (12).
Perhaps special strains caused different clinical features or made complicated cases.
Unfortunately, very little is known about T. gondii genotyping. It is recommended to
conduct a study regarding identification of T. gondii strains in ocular toxoplasmosis. We
had three false positives that showed acute infection according to the IgM titer result.
Results of IgG, IgM and IgG avidity tests coincided with each other in seventeen OT
patients (IgG+IgM+ with low IgG avidity) (13) while in another study, 103 out of 225
(45.8%) pregnant women showed IgG+, IgM+ with high avidity (8). Among 93 (74.4%)
serum samples from pregnant women which showed IgM+ ELISA, 52 (55.9%) had
high-avidity antibodies, which suggests that the infection was not acute and it did not
require treatment (14). These findings highlight the value of IgG avidity testing for
diagnosis of true acute toxoplasmosis. On the other hand, it recommends that IgG
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avidity testing should be done along with IgM measurement in order to confirm acute
toxoplasmosis (12). Frequently, ocular toxoplasmosis is diagnosed based in clinical
presentations through ophthalmic examinations. Sometimes the clinical features cannot
lead to a definitive diagnosis, therefore detection of increased T. gondii antibody titers
in ocular fluids or blood serum can be used to confirm the diagnosis (15). For example,
in the present study 2/50 cases were questionable but in the study of Kianersi et al.
(2012), it was reported to be 8 out of 193 (16). Clinical diagnosis is introduced as the
most sensitive (73%) way compared to antibody ratio (57%), PCR (26%), IgA (9%) and
antibody-avidity (6%) (17). In this study, one patient showed a false negative result.
This patient was diagnosed with an acute form based on eye examination without a
positive IgM titer. According to the study by Garweg et al. these patients have probably
been at the beginning stage of infection but specific antibody has not been produced yet
(18). In this case, another IgM test was performed which was positive. 32 out of 117
(27.4%) patients were negative in all serological tests (IgM, IgG and IgG avidity), so
negative serologic evidence is not a reliable for diagnosis of OT (13). In this study,
blurring of vision was the most common complaint of patients similar to other studies
(15,19). In this study, 80 percent of cases were aged 20-40 years old. Most of OT
patients present before the age of 40 years old (20,21). It reports that age was a
significant factor in the development of this disease (22). Similar to our study, OT was
observed less in older people (23). Maybe a high consumption of non-pasteurized dairy
products or lack of hygiene resulted in a high level of immunity against T. gondii. In
general, OT was reported to be more prevalent in females (16,24). 20 out of 25 females
who suffered from OT were housewives. It is possible that they did chores which might
increase the possibility of protozoan transmission such as chopping raw meat, washing
vegetables or changing cats litter imitations regarding the g avidity method are
firstly, reactivation of OT in patients cannot be detected with IgG avidity and secondly,
a low IgG avidity does not always show a recent infection (12) but in this study, the
results of the IgG avidity test were completely consistent with clinical diagnosis and
acute ocular toxoplasmosis. In Conclusion, IgG avidity testing is a reliable method for
the definitive diagnosis of acute OT. Also, it is possible to see the negative serology
results in serum samples despite the clinical presentations of OT.
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