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Ocular toxoplasmosis with positive polymerase chain reaction in 
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ABSTRACT
Aims: To describe the use of polymerase chain reaction (PCR) in peripheral blood and demonstrate its importance in the clinical follow-up 
of patients with ocular toxoplasmosis.
Case description: Two immunocompetent patients were clinically diagnosed with acute ocular toxoplasmosis. The routine clinical evaluation 
consisted of fundus examination using binocular indirect ophthalmoscopy, color fundus photography, fluorescein angiography, and spectral 
domain optical coherence tomography. The serological diagnosis was made by enzyme-linked immunosorbent assay (ELISA) and confirmed 
by enzyme-linked fluorescent assay (ELFA). The molecular diagnosis was made by PCR in peripheral blood using the B1 gene of Toxoplasma 
gondii as marker. The younger patient was male, had previous lesion in the right eye, complained of low visual acuity in the left eye and was 
under treatment. The older patient was male, had retinal detachment, and presented with sudden loss of acuity in the right eye. The fundus 
examination revealed chorioretinal scar in the left eye. IgG was reactive, IgM was non-reactive, and PCR was positive in the peripheral blood 
of both patients. New blood samples were collected for serological and molecular monitoring and PCR remained positive in both cases. Six 
weeks after treatment with oral sulfadiazine and pyrimethamine, the PCR yielded negative results. 
Conclusions: The results show that T. gondii antigens may be found in peripheral blood during ocular reactivations and that PCR may be a 
good tool for the follow-up of patients with ocular toxoplasmosis. 
KEY WORDS: Toxoplasma gondii; toxoplasmosis, ocular; retinochoroiditis; chorioretinitis; retinography; optical coherence tomography; PCR; polymerase chain reaction

RESUMO
Objetivos: Descrever o uso da reação em cadeia da polimerase (PCR) no sangue periférico e demonstrar sua importância no acompanhamento 
clínico de pacientes com toxoplasmose ocular.
Descrição dos casos: Dois pacientes imunocompetentes foram clinicamente diagnosticados com toxoplasmose ocular aguda. Rotineiramente, 
a avaliação clínica foi feita por fundoscopia com o uso de oftalmoscópio binocular indireto, retinografia colorida, angiografia fluorescente e 
tomografia de coerência óptica espectral. A sorologia foi realizada por ensaio imunoenzimático (ELISA) e confirmada por ensaio imunoenzimático 
fluorescente ELFA (IgG, IgM). O diagnóstico molecular foi realizado por PCR em sangue periférico usando o gene B1 de Toxoplasma gondii 
como marcador. O paciente mais jovem era do sexo masculino, apresentava lesão prévia no olho direito, queixa de baixa acuidade visual no 
olho esquerdo e estava sob tratamento. O paciente mais velho era do sexo masculino, apresentava descolamento de retina e súbita diminuição 
de visão no olho direito. A fundoscopia revelou cicatriz coriorretiniana no olho esquerdo. Ambos os pacientes tinham IgG reagente, IgM não 
reagente e PCR positivo em sangue periférico. Novas amostras de sangue foram coletadas para monitoramento sorológico e molecular e a 
PCR permaneceu positiva em ambos os casos. Seis semanas após o início do tratamento com sulfadiazina e pirimetamina oral, os resultados 
do PCR tornaram-se negativos.
Conclusões: Os resultados mostram que antígenos de T. gondii podem ser encontrados em sangue periférico durante as reativações oculares 
e que a PCR parece ser uma boa ferramenta para o acompanhamento de pacientes com toxoplasmose ocular.
DESCRITORES: Toxoplasma gondii; toxoplasmose, ocular; retinocoroidite; corioretinite; retinografia; tomografia de coerência óptica; PCR; reação em cadeia da polimerase
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Abbreviations: PCR, polymerase chain reaction; CDC, Center for 
Disease Control; OT, ocular toxoplasmosis; T. gondii, Toxoplasma 
gondii; IgG, immunoglobulin G; IgM, immunoglobulin M; 
ELFA, enzyme-linked fluorescent assay; ELISA, enzyme-linked 
immunosorbent assay; OCT, optical coherence tomography; 
DNA: deoxyribonucleic acid; RE, right eye; LE, left eye;  
TMP/SMX, trimethoprim/sulfamethoxazole; FAMERP, Fa- 
culdade de Medicina de São José do Rio Preto; IAL, Instituto 
Adolfo Lutz.

INTRODUCTION

Infection caused by Toxoplasma gondii affects a 
large proportion of the world’s population irrespective 
of social status. It is responsible for many morbidities 
both in humans and in animals, which include, among 
others, ocular toxoplasmosis, cerebral toxoplasmosis, 
congenital toxoplasmosis, abortion, and stillbirth [1-4]. 
About 80% of individuals with acquired infection 
remain asymptomatic, but eye injuries can occur in 
some cases [5].

Ocular toxoplasmosis (OT) is the most common 
cause of posterior uveitis worldwide, being more 
severe in Brazilian patients than in European ones due 
to the variability of T. gondii strains [6-10]. It may 
affect the fetus, and clinical manifestations may occur 
during the intrauterine period or after birth, either in 
childhood or adulthood, with varying degrees of eye 
involvement [5,9,11-14].

OT is a common disease in the Northwestern 
Region of São Paulo State, in Brazil. A previous 
report shows that around 27% of patients treated 
at an ophthalmology outpatient clinic had clinical 
evidence of OT [15]. Contact with soil and pets 
was regarded as an important risk factor for T. 
gondii infection, which also affects about 65% of 
pregnant women in this region [16-18]. These data 
are consistent with reports from other Brazilian  
regions [5,19-21].

Due to significant morbidity associated with OT 
and the consequent interest in its investigation, new 
strategies for early laboratory diagnosis and clinical 
intervention in patients with acute toxoplasmosis have 
been described [22-29]. Silveira et al. [30] demonstrated 
the presence of genomic DNA of T. gondii by 
polymerase chain reaction (PCR) in patients with acute 
OT. Mattos et al. [25] proved the existence of genomic 
DNA in the peripheral blood of patients with chronic 
OT in Brazil. Other reports from Colombia [29,31] and 
Cuba [32] revealed that PCR has contributed to the 
clarification of the pathophysiology, clinical picture, 

monitoring, management, and treatment of OT and of 
congenital toxoplasmosis.

The objective of this study was to describe the 
use of PCR in peripheral blood and to demonstrate 
its importance in the follow-up of two patients with 
clinical OT. The study was approved by the Research 
Ethics Committee of the School of Medicine of São 
José do Rio Preto, Brazil (FAMERP; no. 050/2009 
dated March 9, 2009) and both patients and caregivers 
signed the written informed consent forms after being 
informed about the nature of the study, including the 
objectives and laboratory procedures that would be 
performed.

CASES DESCRIPTION

Two patients were admitted and routinely treated 
at the Ophthalmology Outpatient Clinic of Fundação 
Faculdade Regional de Medicina – Hospital de Base, 
a tertiary teaching hospital in São José do Rio Preto, 
São Paulo, Brazil. They were clinically diagnosed with 
toxoplasmic retinochoroiditis.

First case

A 16-year-old white male had a complaint of low 
visual acuity in the left eye (LE) for one week. He 
was on trimethoprim/sulfamethoxazole (TMP/SMX) 
prescribed by an ophthalmologist at another out- 
patient clinic. He had a history of toxoplasmosis in 
the right eye (RE) five years ago. The corrected visual 
acuity was 20/20 in the RE and 20/70 in the LE. The 
ophthalmoscopic examination showed exudative 
lesions with ill-defined borders in the superior 
temporal region of the LE and a retinochoroidal 
scar in the inferior temporal region of the RE. The 
biomicroscopic examination did not show any changes 
in the RE, but flare 2+/4+ and cell 1+/4+ were detected 
in the LE.

Serological analyses were non-reactive for 
immunoglobulin (Ig) but reactive for IgG. PCR was 
positive for T. gondii in peripheral blood. Treatment 
with TMP/SMX was maintained for six weeks, in 
addition to prednisolone acetate 1% ophthalmic drops 
and 1% cyclopentolate drops for two weeks and 40 
mg/day of oral prednisone for 10 days. Recurrence of 
posterior uveitis and a satellite lesion were observed 
after seven weeks (Figure 1). The patient remained 
non-reactive for IgM but the PCR in blood was 
positive. Sulfadiazine, pyrimethamine, folinic acid 
and prednisolone were then reintroduced for another 
six weeks. Figure 2 shows the retinal scars.
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Figure 1. Case 1. Color fundus photography 
showing temporal region of younger patient’s left 
eye. Posterior uveitis after 7 weeks of first treatment 
showing active retinochoroiditis. Satellite lesion of 
toxoplasmic retinochoroiditis (yellow rectangle) and 
primary retinochoroidal lesion (blue rectangle).

Figure 2. Case 1. Good healing, evidenced in the temporal region of the left eye by the beginning of pigmentation, after 6 weeks of 
treatment with pyrimethamine and sulfadiazine. A: Color fundus photography. Primary toxoplasmic retinochoroidal lesion (yellow 
arrows) and satellite lesion (blue arrows). Note the improvement of posterior uveitis in relation to Figure 1. B: Optical coherence 
tomography image of temporal region of the left eye at the tip of the yellow arrow, showing  primary retinochoroidal lesion. C: Profile 
image of retinal layers where retinal pigment epithelium is observed with process of hypertrophy and disruption of retinal layers. 
D: Optical coherence tomography, same image as in B, showing temporal region of the left eye. Satellite lesion with well-defined 
borders (blue arrow tips). E: Profile image of retinal layers with satellite lesion, showing retinal edema and local healing process. 
Atrophic and hypertrophic areas of the retinal pigment epithelium and small local edema.
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second case

A 62-year-old black male had total retinal 
detachment in the RE and low visual acuity for four 
months. The ophthalmological evaluation of both 
eyes by biomicroscopy showed nuclear cataract 
grade 2; the fundus examination showed proliferative 
vitreoretinopathy with total retinal detachment in the 
RE and retinochoroidal scar in the nasal region of the 
LE (Figure 3).

Anti-T. gondii IgM was negative and anti-T. gondii 
IgG was positive. PCR was positive for the B1 gene 

of T. gondii in peripheral blood. The uncorrected 
visual acuity was classified as HM (hand motion) in 
the RE and 20/20 in the LE. The patient was treated 
with sulfadizine, pyrimethamine and folinic acid for 
six weeks.

Ophthalmologic evaluation (Figures 1-3). 
Funduscopic examination was done by binocular 
indirect ophthalmoscopy, 20D lens (Binocular 
Ophthalmoscope ID 10, Topcon Corporation, USA). 
Ocular toxoplasmosis was diagnosed by visualization 
of the retina and description of the characteristics, site, 
and size of exudative lesions or scars [15,25].

Figure 3. Case 2 (before treatment). A: Color fundus 
photography of upper region of the left eye showing 
retinochoroidal scar (blue arrows). B and C: Optical 
coherence tomography image of the same region 
of the eye. The blue rectangle shows the toxoplasmic 
retinochoroidal scar (B). Profile of the retina  
showing disruption of the retinal layers (C). 

Figure 4. Case 2 (before treatment). Color fundus 
photography of the right eye. The yellow arrows 
indicate optic disc pallor while the blue arrows 
indicate retinochoroidal scar and the presence of 
silicone oil, documented after vitreoretinal surgery. 
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An optical coherence tomography (OCT) was 
performed using an RTVue-100 scanner (Heidelberg 
Engineering Spectralis OCT, Heidelberg Engineering, 
CA, USA) with a high axial image resolution and 
velocity of 26,000 scans per second, in which 
retinal thickness was measured with the cursor 
placed according to fixation of the patient or 
manually in the fovea centralis, when the foveal 
pit was visible. Central macular thickness was also 
measured.

Radial sections (along horizontal, vertical and 
cross lines) were obtained from the fundus region, 
including the toxoplasmic ocular lesion. Whenever 
possible, three-dimensional OCT of the whole 
retinochoroiditis lesion was performed. In addition, 
standardized image acquisition programs such as MM5 
(5 × 5 mm2 horizontal grid 11 × 11 vertical lines with 
668 A-scans each and a 3 × 3 mm2 grid of 6 internal 
vertical and horizontal lines with 400 A-scans each), 
MM6 (12 radial lines with 1024 A-scans each within 
6 mm in diameter), and macula 3D (128 scan lines with 
512 A-scans each within 6 × 6 mm2) protocols were 
used, with all checks with signal strength of at least 
40 (range 40.4-79.4) [33].

Serological and molecular monitoring. At 
admission, new blood samples were collected from 
both patients for serological and molecular monitoring. 
PCR remained positive in both cases and the treatment 
was restarted with oral pyrimethamine and sulfadiazine. 
Both patients had negative PCR results six weeks after 
the beginning of treatment.

Serum tests. Blood samples were collected in tubes 
with and without EDTA in all medical appointments. 
An investigation of anti-T. gondii IgM and IgG 
antibodies was made in serum samples and DNA was 
extracted from leukocytes.

Anti-T. gondii IgM and IgG antibodies were 
investigated using the enzyme-linked immunosorbent 
assay (ELISA) test with ETI-TOXOK-M (IgM) and 
ETI-TOXOK-G (IgG) commercial kits (DiaSorin, 
Italy); the results were confirmed by enzyme-linked 
fluorescence immunoassay (ELFA) VidasToxo IgG and 
VidasToxo IgM (bioMérieux, France), according to the 
manufacturer’s instructions. 

Genomic DNA and PCR. Genomic DNA was 
extracted from peripheral blood samples collected in 
5-mL EDTA tubes, using QIAamp® DNA Blood Mini 
Kit (Qiagen, Amsterdam, Netherlands). T. gondii was 
identified in blood samples using the B22 and B23 
primers, which amplify a 115-base pair (bp) fragment 
of the repeat region of the B1 gene, as previously 

described [25]. The amplicons were analyzed by 
electrophoresis in 2% agarose gel, stained with 
ethidium bromide and visualized under ultraviolet 
light.

DISCUSSION

Reports on the importance of PCR to demonstrate 
the specificity and sensitivity necessary for the 
detection of genetic material of human microorganisms 
in biological samples have been published elsewhere 
[22,23,25,26,29,31,32,34,35]. However, this assay is 
still not requested in the ophthalmologic routine. In 
this report, we demonstrated that PCR in peripheral 
blood is useful to detect parasitemia in patients with 
OT, even after treatment.

Sensitivity and specificity are two important 
parameters for the evaluation of tools applied in 
laboratory diagnosis. Our research group obtained 
40.8% of sensitivity and 100% of specificity in the 
detection of T. gondii DNA in the peripheral blood of 
patients with and without OT in a report in which most 
patients with positive PCR had retinal scars and were 
positive for anti-T. gondii IgG [25].

Although PCR is a good tool for the identification 
of parasitemia, it does not allow predicting if ocular 
injuries are caused by reactivation or primary infection 
by T. gondii. However, this report demonstrates 
that the parasite remains in the circulating blood of 
patients with chronic OT even when they are treated 
with antibiotics. These observations are reinforced by 
additional studies carried out in Brazil and in other 
South American countries, which have proven the 
utility of PCR in detecting T. gondii DNA in peripheral 
blood [26,29-32].

Brazilian researchers have recently reported on 
the treatment options for toxoplasmosis and on new 
therapeutic targets [36,37]. Nonetheless, there is still 
no consensus about the best protocol for monitoring 
clinical cases of toxoplasmosis in humans, especially 
in countries where there is a great variability of T. 
gondii strains, presence of atypical strains, and severe 
clinical involvement. TMP/SMX was indicated 
for treatment of OT, but this drug combination 
can control parasitemia only for a short period of 
time [9,38-45].

The cases reported here suggest that conventional 
PCR targeted at the B1 gene of T. gondii is a good tool 
for detecting parasitemia and monitoring reactivation 
of OT even when patients are under antimicrobial 
treatment.
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