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Abstract

Background/aims—To determine if patients with inactive chorioretinitis lesions who
experience chronic toxoplasmic uveitis test PCR positive for 7oxoplasma in their ocular fluids.

Methods—Two patients undergoing long-term anti-toxoplasmic treatment developed chronic
uveitis and vitritis. They underwent therapeutic and diagnostic pars plana vitrectomy. Patient
specimens were tested for toxoplasmosis by real-time PCR and nested PCR. Patient specimens
were also tested for the presence of 7oxgplasma antibodies that recognise allelic peptide motifs to
determine parasite serotype.

Results—Patients tested positive for 7Toxoplasma by real-time PCR at the B1 gene in the vitreous
and aqueous humours of patient 1, but only the vitreous of patient 2. Patients were not parasitemic
by real-time PCR in plasma and blood. During surgery, only old hyperpigmented toxoplasmic
scars were observed; there was no sign of active retinitis. Multilocus PCR-DNA sequence
genotyping at B1, NTS2 and SAG1 loci established that two different non-archetypal Toxoplasma
strains had infected patients 1 and 2. A peptide-based serotyping ELISA confirmed the molecular
findings.

Conclusions—No active lesions were observed, but both patients possessed sufficient parasite
DNA in their vitreous to permit genotyping. Several hypotheses to explain the persistence of the
vitritis and anterior uveitis in the absence of active retinitis are discussed.
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INTRODUCTION

Ocular toxoplasmosis (OT) is the most common ocular infection worldwide and has a
profound impact on vision in many countries. OT is frequently recurrent and is caused by
congenital and postnatally acquired infection; it affects immunocompetent as well as
immunocompromised patients.1~* The disease classically presents as a unilateral posterior
granulomatous uveitis with retinochoroidal lesions that can be single, multiple or satellite to
an atrophic-pigmented scar.? Findings that confirm active disease are intense vitritis over
necrotic grey-whitish retinitis associated with choroiditis, vasculitis and haemorrhages.*

The diagnosis of OT is mainly established by its clinical presentation along with the
exclusion of a differential diagnosis and evidence for infection by 7oxoplasma, such as
circulating specific antibody. The diagnosis is often presumptive and the differential
diagnosis includes syphilis, herpes and other infections.56 The PCR is a molecular biologic
technique used for the detection of pathogen DNA and has been used to identify infection in
samples extracted from peripheral blood, aqueous and vitreous humours’8 to confirm active
disease.

The purpose of this report is to document two patients with chronic uveitis and vitritis,
previously diagnosed as toxoplasmic chorioretinitis and submitted to long-term anti-
toxoplasmic treatment without improvement of their active vitritis and anterior chamber
reaction.

MATERIALS AND METHODS Clinical information

Case 1l

Patient 1 was referred because of redness and loss of vision in his left eye (LE) secondary to
a necrotising retinitis, which worsened over the previous year in spite of treatment with
Sulfadiazine, Pyrimethamine, Folinic Acid and Prednisone. The patient had been treated also
for 6 months with Sulfamethoxazole and Trimethoprim and Prednisone, without decrease of
the vitritis and anterior uveitis severity. Workups for tuberculosis, toxoplasmosis, herpes
simplex, herpes zoster, cytomegalovirus and HIV were negative except for the presence of
positive circulating IgG antibodies for toxoplasmosis.

Ophthalmological examination disclosed a normal right eye (RE) and counting fingers in the
LE with a severe hyperaemia (+3) an intense anterior chamber reaction (+3 cells) with large
granulomatous keratic precipitates and a dense cataract without synechiae. The intraocular
pressure (I0P) measurement was 30 mm Hg. There was a +3 cells reaction in the anterior
vitreous and the funduscopy was impossible. An ultrasound revealed dense vitritis and a
retinal granuloma in the nasal superior quadrant. Clindamycin was added to treatment
without clinical improvement. Pars plana vitrectomy with phacoemulsification was
performed and an acrylic hydrophobic intraocular lens (I0L) was implanted. During the
procedure, peripheral retinal hyperpigmented scars with no exudation or active retinitis were
noticed (figure 1). After surgery, the anterior uveitis remained active for 3 months despite
continued use of Sulfamethoxazole/Trimethoprim, systemic and local steroids that were
slowly tapered.
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Patient 2 reported a progressively worsening impaired vision in the LE for 3 months. The
ocular history showed a trabeculectomy surgery with phacoemulsification and 10L
implantation in both eyes. The referring ophthalmologist had seen a retinal lesion
compatible with OT and the patient had been treated with Sulfamethoxazole and
Trimethoprim for 45 days and Ganciclovir for 14 days, without improvement of the uveitis.

A routine workup for uveitis was carried out with negative results for syphilis, HIV and with
positive results for circulating 19G Toxoplasma gondii antibodies.

Ophthalmologic evaluation showed a BCVA of 20/20 in RE and hand motion in LE. The RE
was normal. The LE showed a moderate conjunctival hyperaemia (+2), a flat superior
conjunctival bleb, an oedematous cornea with keratic granulomatous precipitates, +3
anterior chamber cells, a centred IOL placed in the capsular bag and +4 anterior vitreous
cells. Funduscopy was impossible. Ocular ultrasound demonstrated vitreous inflammation
and macular irregularity without retinal detachment. A vitrectomy was performed and a
peripheral toxoplasmic scar without inflammatory activity was noticed (figure 2). After 2
months of treatment with systemic Sulfamethoxazole, Trimethoprim and Prednisone, the
BCVA improved to 20/60 and the clinical inflammation disappeared.

Serotyping assay

A peptide-based serological ELISA assay was performed using serum, aqueous humour and
vitreous to detect allele-specific antibodies. GRA6 and GRA7 strain-specific polymorphic
peptides were coupled to keyhole limpet haemocyanin (KLH; Biosource, Camarillo,
California, USA), as described previously.? Peptide names were abbreviated accordingly: ‘6’
denoting peptides from GRABG, ‘7’ from GRAT; ‘I/l1I’ or ‘II’ indicates the allelic peptide
epitope with “d” indicating a truncated version of the diagnostic peptide. Coupled peptides
were diluted to 2 pg/mL in 0.1 M carbonate buffer, pH 8.5. The assay was performed as
described previously.® ELISA data were presented as an optical density (OD) index by
dividing the OD value obtained at 405 nm for each of the five serotyping peptides (6-1/111,
dé-I/111, 6-11, d6-11 and 7-11) by the mean of OD readings for two control peptides with
results expressed as arbitrary units. Sera from unrelated 7 gondii-infected individuals for
whom the genotype of the infecting parasite was known were included in each experiment as
positive controls.

To establish a specific cut-off, 14 sera samples from volunteers in S&o Paulo—Brazil were
evaluated (1gG and IgM negative to 7 gondii). These sera samples were tested against the
panel of seven polymorphic allelic peptide epitopes and the mean and SD for all sera
samples were defined for each peptide. The cut-off value was equal to the mean plus 2 SD.

Multilocus PCR genotyping

DNA was extracted from the peripheral blood, aqueous and vitreous humours using QlAamp
DNA Blood Midi Kit (Qiagen, Valencia, California, USA) following the manufacturer’s
instructions. After the DNA extraction, real-time PCR was performed using primers and
probe designed for the B1 gene as described by Fekkar and collaborators.1% Assays were
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performed using Tagman Universal Master Mix 2x (Applied Biosystems, USA) to a 25 L
final reaction volume containing 0.3 uM forward primer, 0.5 uM reverse primer, 0.15 uM
flouorescent probe and 5 pL of DNA. PCR was performed on an Applied Biosystems 7500
Fast Real-Time PCR System. As a negative control, DNA was replaced with deionised
water, and as positive control we used 4 pL of strain type | (RH).

For the PCR genotyping, a multilocus PCR-DNA was performed on genomic DNA at B1,
SAG-1 and NTS2 loci as described previously.11 PCR products were incubated for 15 min
with ExoSAP-IT (USB Corp, Cleveland, Ohio, USA) prior to DNA sequencing. DNA
sequencing was performed by the NIAID RML, Genomics Unit, Hamilton, Montana, USA.

The cytology of the vitreous was performed and revealed lymphocytes, atypical plasmocytes
and rare macrophages in both cases (data not shown). The real-time PCR at B1 gene was
positive in the vitreous and aqueous humours in patient 1. Patient 2 was positive at B1 in the
vitreous, but not the aqueous humour (table 1) indicating that the both patients were positive
for T gondii. Patients were not parasitemic; real-time PCR was negative for plasma and
blood.

A T gondii ELISA strain-typing serologic assay was next performed. Both patients reacted
with recombinant SAG1, confirming the presence of infection antibodies against 7 gondii.
Patient 1 also possessed antibodies in their vitreous, aqueous humour and plasma that
specifically reacted with type Il allele-specific peptide motifs, whereas patient 2 reacted with
type /111 allele-specific peptide motifs, but only in their plasma (figure 3).

To confirm that both patients were infected with different strains of 7 gondiias determined
serologically, DNA extraction was performed in the peripheral blood from patients 1 and 2,
and vitreous humour from patient 1. The samples were processed for multilocus PCR-DNA
sequencing at the B1, SAG1 and NTS2 markers to identify T gondii genotypes. Highly
sensitive nested PCR analysis established that both patients were in fact parasitemic;
peripheral blood tested PCR positive at the NTS2 marker (table 2), whereas vitreous from
patient 1 was positive at the B1 and SAG1 markers, but not at NTS2 (table 2). DNA
sequencing at the NTS2 locus identified a type | allele in patient 1, and 11 or 11l allele in
patient 2. DNA sequencing at the B1 locus identified a non-archetypal allele (designated U)
and a Il or 111 allele at SAGL1 in the vitreous of patient 1 (table 2). Multilocus genotyping
established that patients 1 and 2 were each infected with different, non-archetypal strains of
T gondii in support of the serological findings.

DISCUSSION

It is known that there are patients with OT in whom the vitreous reaction fails to clear over
time despite evidence of healing of their retinal lesions. These patients probably do not have
indication for long-term treatment since there is no active inflammation.

Patients with large necrotic toxoplasmic lesions typically require treatment for many months
with anti-toxoplasma drugs associated with systemic steroids to mitigate disease. The
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anterior chamber and vitreous inflammation is usually considered secondary to the retinal
lesion with the intensity of the anterior chamber reaction considered as a parameter to
evaluate inflammatory activity.12 However, these two patients experienced a chronic
iridocyclitis and vitritis that remained severe and progressively worsened despite continued
anti-toxoplasma prophylaxis and prednisone treatment for many months. Vitrectomy was
performed also for diagnostic purposes.

During vitrectomy, aqueous and vitreous humours were taken to confirm the suspected
diagnosis of OT and to determine the genotype(s) of the strain(s) associated with disease.
Plasma was also obtained to determine the parasite strain serotype(s). Other differential
diagnoses were negative and could be excluded.

In both patients, there was a chronic inflammation in the vitreous expressed by the presence
of the monomorphonuclear inflammatory cells. Although the chronic inflammation
remained active despite long-term therapy with anti-toxoplasma drugs, the clinical
examination during and after surgery showed, in both cases, that there were no active foci of
chorioretinitis and only pre-existing inactive toxoplasmic scars. However, parasite DNA,
although not detected by real-time PCR, tested positive in the peripheral blood by nested
PCR indicating parasitaemia or the presence of circulating parasites. In 2011, Silveira and
collaborators showed circulating parasites in the peripheral blood from patients with acute
and chronic OT.13 It is important to mention that real-time PCR on blood may have a high
false-negative rate and miss systemic parasitaemia. When the more sensitive nested PCR
approach was used, it was capable of detecting parasitaemia in the blood of these patients.

In 2012, McLeod et al* presented data to establish that specific serotypes associate with
severe disease in patients with congenital toxoplasmosis in North America. We have showed
previously that serotyping, which detects strain-specific antibodies in circulation, is a
powerful tool for the identification of specific strains associated with disease in Brazil.1>
However, the two patients reported here who were experiencing a recalcitrant, severe vitritis
and active uveitis without necrotising retinitis did not possess a single serotype or genotype,
indicating that parasite strain type was not likely a determining risk factor in the
development of their OT disease.

The absence of any clear foci of chorioretinitis with associated parasite growth is hard to
explain. One possible mechanism to explain the chronic uveitis is that parasite antigens in
the blood restimulate circulating inflammatory cells, including activated Toxoplasma-
restricted T cells, that home back to the choroid to mediate the inflammatory uveitis, even in
the absence of visible parasite growth. This could also explain the presence of parasite DNA
in the vitreous in the absence of active retinitis and the persistence of the vitritis and the
anterior uveitis. Circulating monocytes/macrophages/lymphocytes, harbouring 7 gondii
organisms, could also be recruited to the eye, leading to the positive real-time PCR. It is
known that often the vitreous cavity is a reservoir for a long-lasting drug administration.1617
It has been reported that the vitreous can also work as a stagnant reservoir for resulting
substances and debris from previous choroid, retina, optic nerve or ciliary body infection
and inflammation.18 That would explain the chronic inflammation, which improved after
diagnostic and therapeutic vitrectomy. Alternatively, latent 7 gondii organisms or their
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antigens, present in inactive retinal cysts, could be released into the vitreous, causing the
uveitis, without any associated foci of active infection or retinal necrosis. Some authors
believe that proteins from 7 gondii, such as SAG11920 or others?1, are strong immunogens
that attract immunologic responses that could conceivably manifest as persistent
inflammation.

It is also possible that the DNA itself may be inflammatory. Lee et a#2 showed that
unmodified DNA does not induce inflammation in mice unless the DNA is modified by
immunostimulatory motifs such as unmethylated CpG motifs. CoG motifs are recognised by
macrophages via toll-like receptor ligation, which induces downstream signalling leading to
enhanced secretion of a variety of proinflammatory cytokines typically found in vitreous,
including tumour necrosis factor, interleukin (IL)-6 and 1L-12. Whether 7oxop/asma DNA is
capable of exacerbating inflammation remains to be established. This study identified that
patients undergoing long-term anti-parasitic prophylactic treatment can develop a severe and
persistent vitritis and active uveitis without necrotising retinitis, and that their OTcannot be
explained by parasite genetics or proliferation at the foci of disease.
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Figure 1.
Peripheral retinal hyperpigmented scars with no exudation or active retinitis.
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Figure 2.
Peripheral non-active lesion, diffuse haemorrhage, a severe vasculopathy and optic nerve

involvement.

Br J Ophthalmol. Author manuscript; available in PMC 2016 June 14.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Novais et al.

Page 10

6 1/l
de 1 |
6l |
dell |
7|
Ctrl
VS-1
SAG1
Samples el/ del/il 6ll deéll 7H SAG1 Serotype
NEG 0.8 0.9 0.9 1.1 0.8 1.3 NEG
1-v 1.2 1.0 271 9.3 1.0 38.6 I
1-A 1.0 1.0 2.1 1.5 1.0 25 I
1-P 0.9 0.9 111 10.9 0.8 19.4 1}
2-A 0.9 0.9 1.1 0.9 1.0 1.1 NEG
2-P 6.9 0.6 0.7 0.9 0.7 74 i

Figure 3.
An ELISA plate identified two distinct serotype patterns. Both patients reacted to SAG1

confirming the presence of infection. Patient 1 reacted with type Il allele-specific peptide
motifs. Patient 2 reacted with type I/111 allele-specific peptide motifs. V, vitreous humour; A,
aqueous humour; P, plasma; NEG, negative.
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Table 1

Real-time PCR (B1 marker)

Samples Plasma

Blood Aqueous Vitreous

Patient 1

Patient 2

+ +

- +
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