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ABSTRACT
Toxoplasmosis in humans is a zoonotic parasitic 
disease caused by a ubiquitous protozoan, 
Toxoplasma gondii. Toxoplasmosis is an opportunistic 
infection that can cause serious damage in 
immunocompromised patients.While  in the non-
immunocompromised individuals it is most often 
latent and asymptomatic, about one-third of the 
world’s population is estimated to be infected. 
Toxoplasmosis is the most common cause of posterior 
uveitis in non-immunocompromised individuals and 
the second most common cause of chorioretinitis 
after cytomegalovirus infection in people with HIV / 
AIDS. The infection can be acquired congenitally or 
postnatally and ocular lesions may present during 
or years after the occurance of the acute infection. 
Molecular biology techniques to diagnose ocular 
toxoplasmosis have been available for many years 
and are now accessible as standard laboratory tests 
in many countries. Aqueous humor or vitreous 
evaluation to detect parasite DNA by polymerase chain 
reaction or specific antibodies may provide evidence 
for diagnosis. Oral pyrimethamine and sulfadiazine 
plus corticosteroids are an effective therapy for ocular 
toxoplasmosis. Recent data supports the use of other 
treatment options, including intravitreal antibiotics. 
The aim of the present review is to discuss briefly the 

new diagnostic and treatment approaches for ocular 
toxoplasmosis.
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INTRODUCTION
Toxoplasma gondii is an ubiquitous obligate 
intracellular parasite, which infects both humans 
and warm-blooded animals as a zoonotic pathogen 
widespread in nature (1,2). Approximately one-
third of humans worldwide are estimated to be 
chronically infected with T. gondii (2,3). Ocular 
toxoplasmosis is the most frequent cause of 
posterior uveitis, presenting with a unilateral 
chorioretinal lesion associated with vitritis (4, 5). 
Although ocular toxoplasmosis in adult life was 
presumed to be the recurrence of the congenitally 
acquired infection, more recent reports indicate 
that acquired infections may account for a larger 
portion of ocular involvement than congenital 
toxoplasmosis (6, 7). Visual symptoms during acute 
toxoplasma retinochoroiditis are typically secondary 
to vitritis or less frequently from the involvement of 
the macula or optic nerve. Vision loss may become 
permanent due to formation of a macular scar or 
optic atrophy, and up to 24% of patients may have 
20/200 vision or less in at least one eye (8, 9). A 
toxoplasmosis scar can be associated with severe 
visual field loss when it occurs close to the optic disk 
(10).Felidae are the definitive hosts for T. gondii, and 
humans and other mammals act as intermediate 
hosts. The transmission occurs by many routes, 
including ingestion of raw or undercooked meat 
infected with tissue cysts, ingestion of food and 
water contaminated with oocysts, ingestion of eggs 
and milk contaminated with tachyzoites, blood 
transfusion, organ transplantation or transplacental 
transmission (11).
Accurate diagnosis depends heavily on the 
characteristic clinical features of this disease, 
but atypical presentations, especially in 
immunocompromised patients, may create 
diagnostic challenges and lead to misdiagnosis and 
inappropriate treatment (12). The aim of the present 
review is to discuss briefly the new diagnostic and 
treatment approaches for ocular toxoplasmosis.
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EPIDEMIOLOGY
T. gondii is a common parasite that infects almost all 
mammalian species including humans. Approximately 
25–30% of the human population is infected with T. 
gondii (13). However, seroprevalence varies widely, 
from 10 to 80% between different geographic areas 
and countries and even within countries. Reports of 
low seroprevalence in the range of 10–30% come 
from Southeastern Asia, North America and Northern 
Europe with (14). Prevalence between 30 and 50% 
has been reported for Central and Southern Europe, 
whereas high seroprevalences are observed in Latin 
America and in tropical African countries (15).  
The population structure of T. gondii is highly clonal. 
There are three predominant clonal lineages in North 
America and Europe, namely I, II and III. The lineages 
are based on murine model virulence studies (16). It 
has been suggested that the type II clonal lineage of T. 
gondii may be responsible for the majority of acquired 
ocular lesions, while type I may be more frequently 
seen in congenital toxoplasmosis. Recently, it has 
been shown that type I as well as atypical strains 
may play an important role in acquired infection (16-
17). Type II strains appear to be responsible for the 
majority of symptomatic human cases in France and 
the United States (18), while types I and III are found 
in only 10% and 9% of Toxoplasma isolates from 
patients, respectively (19).
Most patients present with uveitis secondary to 
ocular toxoplasmosis in their second to fourth 
decade of life. Disease severity is typically higher in 
older patients (20, 21). In a study by Nguyen et al. 
(22) toxoplasmosis was the most common etiology of 
uveitis in patients referred to a tertiary center and 
had a prevalence of 14% among all other etiologies. 
A survey of 1,916 patients from Europe found ocular 
toxoplasmosis to be the most frequent diagnosis 
in patients with posterior uveitis and the cause of 
4.2% of uveitis cases (23). Multiple studies from 
different regions of the globe have identified ocular 
toxoplasmosis as the most common form of posterior 
uveitis (24).
The incidence of congenital infection ranges 
from 1/770 to 1/10,000 and largely depends on 
the geographical region (25–27). Most cases of 
congenital toxoplasmosis are asymptomatic, and 

initially remain unrecognized. Severe cases resemble 
other acute intrauterine infections such as rubella or 
cytomegalovirus. Low birth-weight, hydrocephalus, 
prematurity, seizures, enlargement of liver or spleen, 
and jaundice may occur. Evidence of retinal infection 
may be found in 75-80% of the infected babies. The 
disease affects both eyes in 85% of cases (27). In 
pediatric cases, ocular disease is the most common 
manifestation of congenital toxoplasmosis, with 
95% of patients showing signs of chorioretinitis in 
the presence of systemic findings, and occurs in the 
absence of systemic involvement in 26% of children 
(28, 29). The majority of ocular toxoplasmosis 
infections  are acquired orally, either by consuming 
or handling raw meat containing tissue cysts, or by 
drinking water contaminated with oocysts (11). 

CLINICAL FEATURES
Most of the acute systemic toxoplasmosis cases in 
healthy hosts tend to be subclinical, but some may 
present with mild flu-like symptoms. If parasites reach 
an eye and they yield a focus of inflammation, the 
lesion progresses to retinitis and involves the choroid 
secondarily. Is The release of rhoptry protein kinase 
from the parasite is a key-point  in the pathogenesis of 
T. gondii infection of. The former interacts with JANUS 
kinase - an enzyme that is part of the signal transducer 
and transcriptional activator - STAT (JAK-STAT) pathway, 
which reduces cytokine production and leads to an 
ineffective local immune response l (30). Host immune 
responses  appear to induce conversion of the 
parasitic forms from tachyzoites to bradyzoites and 
their encystment (31). The cyst may remain inactive 
in the scar or nearby for a long time. However, when 
the cyst ruptures with release of organisms into the 
surrounding retina, retinitis may be reactivated (32). 
The reactivation of retinitis is known to develop at the 
border of old scars and is attributed to the rupture 
of tissue cysts which are located within old lesions 
(Fig. 1). Sometimes however, new lesions are found 
at locations distant from old scars. In general, the 
hallmark of the ocular lesion is retinitis, adjacent to an 
inactive retinochoroidal scar. Necrosis of the retina and 
choroid with destruction of the surrounding tissues 
is found within the active lesion. The inflammatory 
response is mononuclear cell reaction in nature, and 
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consists of lymphocytes and macrophages at the edge 
of the lesion. Viable and intact cysts may be present, 
either adjacent to the scars or within the area of retinal 
necrosis, and rarely tachyzoites may be identified in the 
extracelluar space (33).  Ocular toxoplasmosis often 
presents with classic ophthalmic findings, and the 
diagnosis is reached by clinical examination without 
any laboratory confirmation of T. gondii infection 
(34). Seropositivity for T. gondii infection indicates 
previous systemic exposure to the parasite, though 
this finding is not sufficient to confirm the diagnosis 
of ocular toxoplasmosis. Visual impairment may be 
secondary to a macular lesion, while lesions located 
at the peripheral retina often lead to vision loss 
secondary to severe vitreous inflammation (35, 36). 

Although the optic nerve is not commonly affected 
its damage may cause visual field loss and color vision 
deficiency. The involvement of the vitreous body in 
the inflammation leads to blurry vision, an important 
symptom of ocular toxoplasmosis. When the parasite 
becomes inactive, retinochoroidal scars are formed 
and from their size and location depends the severity 
of visual field deficits. Classical ocular manifestation of 
toxoplasmosis is a nidus of fluffy white, focal necrotizing 
retinitis or retinochoroiditis adjacent to a variably 
pigmented chorioretinal scar. Often the active lesion 
is obscured by severe vitritis producing the classic 
‘headlight in the fog’ sign (37) (Fig. 2).  The severity 
of anterior uveitis may range from minimal reaction 
to an intense inflammation, masking the posterior 

Fig.1. Reactivation of 
toxoplasmic retinitis at the 
border of an old scars.

Fig.2. An active lesion is 
obscured by severe vitritis 
producing the classic 
‘headlight in the fog’ sign.
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segment involvement. Anterior uveitis may be either 
granulomatous or nongranulomatous inflammation. 
In children with congenital toxoplasmosis, cataract 
may be associated with retinochoroiditis and may 
follow severe iridocyclitis (36). Other common 
clinical signs of ocular toxoplasmosis include satellite 
lesion adjacent to an inactive retinochoroidal scar, 
retinochoroidal scar, focal or widespread vasculitis, 
and inflammatory ocular hypertension syndrome (38). 
Atypical findings include multifocal retinochoroiditis, 
low-grade or absent vitreal infiltration, an active lesion 
more than 2 disk diameters without an associated 
retinochoroidal scar, absence of a retinochoroidal 
scar, bilaterality, optic disk involvement, choroiditis 
without retinitis, hemorrhagic vasculitis, serous 
retinal detachment, andretinal neovascularization 
(38). Spectral-domain optical coherence tomography 

(SDOCT) imaging is an important diagnostic tool to 
identify the morphological features of the vitreoretinal 
changes in ocular toxoplasmosis (40-41). The stage of 
the disease is determinant for the SD-OCT findings 
of chorioretinal lesions. In children with congenital 
toxoplasmosis, cataracts may occur as a complication 
of retinochoroiditis, and may follow severe iridocyclitis. 
Cataract may cause severe amblyopia in children and 
may need to be removed surgically (42). Inflamation 
of the vitreous is usually more intense near the lesion 
of active retinochoroiditis. In cases of intense vitritis, 
epiretinal membranes may develop and vitreoretinal 
traction adjacent with consequent retinal detachment 
to the area may occur (Fig. 3 and 4). A bright white 
reflex seen when one shines the light of the indirect 
ophthalmoscope into the back of the eye - headlight 
in the fog sign which results from severe vitritis.

Fig. 4. Retinal detachment as a result of 
severe toxoplasmic vtritis.

Fig. 3. Severe vitritis with formation of 
epiretinal membranes that may develop 
vitreoretinal traction with consequent 
retinal detachment to the area.



45

ИМЕ НА СТАТИЯ

DIAGNOSIS
The diagnosis of ocular toxoplasmosis is typically 
clinical. There is no reliable diagnostic test to identify 
toxoplasmic uveitis. The presence of anti T. gondii 
IgG antibodies does not confirm the toxoplasmic 
aetiology, but a negative IgG generally discards 
the possibility. Such antibodies can often persist at 
high titers for years after the acute infection and 
there is a high prevalence of such antibodies in the 
general population (43). T. gondii antibody titers in 
ocular fluids or polymerase chain reaction (PCR) of 
aqueous and vitreous samples are other newer tools 
with high sensitivity and specificity to confirm the 
diagnosis (44, 45). Many diagnostic laboratories are 
capable of measuring IgG and IgM antibody levels 
using enzyme-linked immunosorbent assay (ELISA) 
or immunofluorescent antibody commercial kits. 
ELISA has an advantage over the immunofluorescent 
antibody testing because it permits automation for 
simultaneous testing of large numbers of samples 
and the results are objective. The Sabin-Feldman dye 
test, the classic gold standard serology test, uses live 
T. gondii tachyzoites to detect IgG antibodies (46). It 
as  high sensitivity and specificity, but this  test is not 
frequently performed, owing to the risk for laboratory- 
acquired infections. Serum IgM and IgG antibodies to 
T. gondii develop within 1–2 weeks after infection 
(47). Patients suspected of acute toxoplasmosis 
may initially be analyzed for IgG serology, and if the 
result is positive for IgG, IgM antibody levels may be 
measured. IgM levels rise within the first week and 
become undetectable after 6–9 months. Elevated 
levels of antibodies alone should not be considered 
as an evidence of recent infection, nor should low 
serum IgG levels be considered as inactive disease. 
If the laboratory testing is unequivocal,   serological 
tests should be repeated in 15–21 days (46). 
Asymptomatic patients with IgG reactivity alone 
may have latent infection with a history of primary 
exposure. This serological pattern is most important 
for immunosuppressed patients, including HIV 
infection and transplant recipients, and defines the 
risk for reactivation of the disease (12). In patients 
with reactivation disease, IgM and IgG responses 
may not be seen. In immunocompromised patients 
with seronegativity but strong clinical evidence, 

further tests to exclude Toxoplasma infection should 
be performed. These include IgG antibody testing 
or T. gondii PCR of thevitreous and aqueous humor.
Serology is also used to assess the risk of transplacental 
transmission. IgG serology is performed in women 
considering pregnancy routinely in countries with 
endemic toxoplasmosis (48) . Elevated levels of IgG 
before pregnancy in immunocompetent women 
indicate a low risk for transplacental transmission. 
Although it is classically known that only during acute 
infection the mother could transmit the infection 
to the foetus, there are a few reports supporting 
the possibility that chronically infected women 
may be transmitting the disease congenitally (43). 
Those with undetectable IgG levels are advised to 
avoid undercooked meat consumption or cat feces. 
Negative IgM serology  excludes   infection in the last 
6 months; if   positive, it may persist up to 2 years 
after exposure to T. gondii . The IgG avidity test 
provides information about the time of exposure 
if   IgG and IgM serologic tests are reactive. An IgG 
avidity test resulting in high-avidity IgG antibodies 
in the sera of first trimester embryos   indicates 
that the infection was acquired before conception, 
because high-avidity IgG antibodies take 3–4 months 
to appear (49). Low-avidity IgG antibodies could not   
confirm the diagnosis of recent infection, due to their 
persistence   for many months afte rthe acute infection 
(12,48). Detection of Toxoplasma -specific antibodies 
or DNA of the parasite in ocular specimens is the 
main basis for diagnosis (13). Intraocular antibody 
production is established by the Goldmann-Witmer 
coefficient (GWC), which compares the Toxoplasma 
-specific antibodies in ocular fluids and in serum 
(50). Although a ratio >1 should indicate intraocular 
antibody production, this may also occur in healthy 
controls, and therefore a ratio of at least 3 is rather 
used to confirm diagnosis (51).The contribution 
of PCR to   the diagnosis is more controversial. In 
immunocompetent patients with  clinical diagnosis 
of ocular toxoplasmosis, DNA of T. gondii could 
be amplified by PCR techniques only in 30– 40% 
cases (52, 53). However, in immunocompromised 
individuals, T. gondii DNA was amplified in 75% of 
the clinically diagnosed patients (53). Montoya et 
al. (54) reported that the diagnostic value of PCR in 
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intraocular specimens for T. gondii chorioretinitis was 
67%. The sensitivity of PCR in patients meeting clinical 
diagnostic criteria for toxoplasmic chorioretinitis was 
lower in other studies, ranging from 27 to 36% (51, 
54, 55) . Despite low sensitivity, the specificity of PCR 
is 100% (56) . The sensitivity of PCR also depends on 
the immune status of the patient. When the clinical 
symptoms first manifest in immunocompetent 
patients, the intraocular inflammatory response 
reduces the parasitic burden in the aqueous humor 
and vitreous, thus decreasing the amount of target 
DNA for PCR amplification. To improve the sensitivity 
of PCR, Sugita et al. (57) established a 2-step PCR 
protocol as a novel PCR technique for the diagnosis of 
ocular toxoplasmosis. In the first step, this technique 
uses a qualitative multiplex PCR approach to detect 
the Toxoplasma genome in the ocular sample. In 
the second step, quantitative real-time PCR is used 
to measure the genomic DNA of T. gondii. By using 
this 2-step PCR method, it was possible to detect an 
exceedingly small amount of nucleic acid in small 
amounts of an ocular sample with a sensitivity of 
85%.

TREATMENT AND MANAGEMENT
There is no treatment for inactive toxoplasmosis. In 
immunocompetent patients, Toxoplasma - related 
chorioretinitis is usually a self-limited infection 
and generally resolves spontaneously in a period 
of 4–8 weeks (58). However, the highly variable 
severity of ocular toxoplasmosis raises significant 
issues regarding appropriate therapeutic strategies, 
mand even the need for any treatment at all, in this 
self-limiting disease (59). Traditionally, antibiotics 
and corticosteroids have been the mainstay of 
pharmacologic therapy against T. gondii. Treatment 
is given to reduce the risk of permanent visual 
impairment (aiming to reduce the size of the 
retinochoroidal scar), the risk of recurrence, and the 
severity and duration of acute symptoms. Antibiotics 
are usually given for 6 to 8 weeks. Steroids are also 
sometimes used to decrease the severity of intraocular 
inflammation symptoms (60). The aim of the 
treatment of gestational toxoplasmosis is to prevent 
fetal infection (61). Antibiotics used for the treatment 
have included trimethoprim-sulfamethoxazole, 

pyrimethamine, sulfadoxine, sulfadiazine, 
clindamycin, tetracyclines, clarithromycin, 
azithromycin, atovaquone, minocycline, 
spiramycin, rifabutin, trimetrexate, lincomycin, 
dapsone, sulfafurazole, ciprofloxacin, doxycycline, 
miokamycin, erythromycin, macrolide, sulfonamide, 
sulfamerazine, nifurtimox, methotrexate, alone 
or in combination (60, 62–65). The most frequent 
chemotherapeutic regimen for ocular toxoplasmosis 
consists of pyrimethamine and sulfadiazine, plus 
corticosteroids. Trimethoprim/sulfamethoxazole plus 
oral prednisolone is an alternative treatment option. 
This treatment was shown recently to have similar 
efficacy to classical therapy in a randomized clinical 
trial (66, 67). Other treatment option is intravitreal 
clindamycin injection and dexamethasone which 
is a promising approach (67-69). Intravitreal drug 
administration bypasses ocular barriers, and thereby 
delivering a high drug concentration directly to the 
intraocular tissues, avoiding systemic exposure and 
its risk of complications. Clindamycin 1.5 mg, given 
intravitreally, was non-toxic to the retina and had 
a half-life of 5.6 days. Following 1 mg intravitreal 
clindamycin injection, its concentration remained≥1.6 
μg/ml during about 40 hr, which was higher than the 
50% inhibitory concentration for T. gondii (67, 70).  
However, the potential toxicity of, or intolerance to, 
many drug combinations has prompted research for 
alternative treatment regimens with better adverse 
events profiles. Azithromycin is an acid-stable, orally 
administered macrolide antibiotic, structurally related 
to erythromycin, with a similar antimicrobial spectrum 
(71). In vitro and in vivo efficacy of azithromycin 
against T. gondii has been demonstrated in several 
animal models, as well as for the treatment of T. 
gondii encephalitis in patients with AIDS (72, 73). The 
efficacy of azithromycin alone (74) or in combination 
with pyrimethamine (75) and trimethoprim/
sulfamethoxazole (76) in the management of active 
toxoplasmic retinochoroiditis has been demonstrated 
in previous studies. Aprospective randomized 
clinical trial compared the effects of two treatment 
regimens, pyrimethamine and azithromycin versus 
pyrimethamine and sulfadiazine, for the treatment 
of sight-threatening (near optic disk or fovea) ocular 
toxoplasmosis. The efficacy of the multidrug regimen 
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with pyrimethamine and azithromycin was similar 
to the standard treatment with pyrimethamine 
and sulfadiazine. The frequency and severity of 
adverse effects were significantly lower in patients 
receiving pyrimethamine and azithromycin. This data 
supports multidrug therapy with the combination of 
pyrimethamine and azithromycin as an acceptable 
alternative for the treatment of sight-threatening 
ocular toxoplasmosis (77). As in other ocular 
infections, the host immune response promotes 
intraocular inflammation against tachyzoites within 
the retina. The role of corticosteroids is to suppress 
the accompanying inflammation and minimize 
chorioretinal damage. The timing of initiation 
and the appropriate dose of corticosteroids are 
important to balance the suppression of the immune 
response to the parasite while minimizing the 
disease severity (78). Corticosteroid therapy without 
antiparasitics may lead to large retinal lesions even 
in immunocompetent patients (79, 80). The baseline 
indications for the use of corticosteroids include 
severe vitreous inflammation, decreased vision, 
proximity of lesions to the fovea or optic disk and 
the large size of the active lesion (65). The preferred 
oral corticosteroid drug is prednisone. In a survey by 
Holland and Lewis (65), 17% of physicians reported 
using oral corticosteroids for all immunocompetent 
patients with ocular toxoplasmosis regardless 
of clinical findings. Corticosteroids were started 
simultaneously with antiparasitic drugs by 36% of 
the respondents in this survey, while 64% deferred 
the start of corticosteroid therapy 1–7 days after 
starting antiparasitic therapy, with the majority 
waiting steroid initiation. Corticosteroid therapy is 
contraindicated in immunocompromised patients 
lacking the normal inflammatory response to the 
parasite (80). Most ophthalmologists prefer topical 
steroids for ocular toxoplasmosis patients. The 
main indications for use of topical corticosteroids 
are ocular pain, redness, photophobia, moderate to 
severe anterior chamber inflammation, and elevated 
intraocular pressure (21, 65). The treatment of 
ocular toxoplasmosis during pregnancy requires 
special consideration due to the potential adverse 
effects of antiparasitic agents on the fetus (48). If 
the mother acquires Toxoplasma infection during or 

immediately prior to pregnancy, there is a significant 
risk of placental transmission, and the risk increases 
with gestational age. Dunn et al. (81) reported an 
overall vertical transmission rate of 29%. The risk of 
transmission in early pregnancy was low, 6% at 13 
weeks of gestation, and increased significantly in the 
second and third trimesters of pregnancy reaching 
72% at 36 weeks. Although the transmission rate 
is low, toxoplasmosis severity and morbidity are 
much higher in infants acquiring the infection in the 
early gestational period (81). If a pregnant woman 
becomes infected up to 18 weeks into the pregnancy 
or within the 6 months prior to conception, 
treatment with the macrolide antibiotic spiramycin 
is recommended. Spiramycin does not readily cross 
the placenta, and there is no evidence for spiramycin 
teratogenicity. Alternatively, local intervention with 
intravitreal clindamycin and dexamethasone could 
be considered to prevent the possible teratogenic 
effects of systemic pyrimethamine and sulfadiazine. 
If the maternal infection is acquired 18 weeks or later 
after conception, treatment with pyrimethamine, 
sulfadiazine and folinic acid is advised (48).

CONCLUSIONS
Ocular toxoplasmosis is   mainly acquired postnatally. 
Although food is considered as the main source 
of infection, contaminated water should also 
be considered as a mechanism of acquisition of 
the disease.   Diagnosis is based on the clinical 
picture and, in particular, on the presence of  
retinochorioiditis accompanied by inflammation of 
the vitreous body  . Old retinochoroidal scars may 
be also observed.  Laboratory confirmation relies 
on the analysis of serum or intraocular samples 
for antibody detection, but PCR is becoming more 
widely available for direct identification of the 
parasite DNA in the eye, and sensitivity of PCR is 
improving with new methods of detection. The 
combination of pyrimethamine, sulfadiazine, and 
corticosteroid provides an effective therapeutic 
approach. Alternative regimens may include 
treatment with trimethoprim- sulfamethoxazole 
alone, intravitreal injection of clindamycin with 
dexamethasone, or combination of azithromycin 
with pyrimethamine. All have  shown   efficacy in 
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the therapy of ocular toxoplasmosis. The use of the 
trimethoprim-sulfamethoxazole combination is now 
preferred by many due to better patient compliance, 
faster resolution of chorioretinitis, and improved 
visual acuity.  Trimethoprim-sulfamethoxazole is 
recomended for long-term prophylaxis in patients 
with frequent relapses. The intravitreal injections 
of clindamycin and dexamethasone as local  agents 
in the vitreous cavity and retina permit avoiding 
most systemic side effects.The combination of 
pyrimethamine and azithromycin has been reported 
to have very good therapeutic efficiency and fewer 
side effects in comparison with the combination 
of pyrimethamine and sulfadiazine. Continuous 
progress in improving diagnosis and treatment is 
very important to minimize the vision loss from 
ocular toxoplasmosis. An in-depth clinical and 
pathophysiological knowledge of the disease can 
lead to more effective approaches for its prevention 
and treatment. In case of surgical treatment,   the 
application of antibiotics for prevention or treatment 
of the complications should be considered..  
In summary, the time of toxoplasma infection leading 
to ocular disease is rarely known. However, current 
evidence suggests that many more people are affected 
by postnatal than by prenatal toxoplasmosis. This 
has major public health implications. Considerable 
expertise and expenses are concentrated on 
screening and health information to reduce the risks 
of toxoplasmosis due to prenatally acquired infection, 
principally to reduce the risks of ocular morbidity in 
the long term. Primary preventive strategies should 
include children and adults at risk of ocular disease 
as a result of postnatal infection and should not be 
confined only to the pregnant women.

REFERENCES
1.  Holland GN. Ocular toxoplasmosis: a global reassessment. Part I: 

Epidemiology and course of disease. Am J Ophthalmol 2003; 136: 
973-988.

2.  Subauste CS, Ajzenberg D, Kijlstra A. Review of the series ‘Disease 
of the year 2011: toxoplasmosis’ pathophysiology of toxoplasmosis. 
Ocul Immunol Inflamm 2011; 19: 297-306.

3.  Tenter AM, Heckeroth AR, Weiss LM. Toxoplasma gondii: from 
animals to humans. Int J Parasitol 2000; 30: 1217-1258.

4.  McCannel CA, Holland GN, Helm CJ, et al: Causes of uveitis in the 
general practice of ophthalmology. UCLA Community-Based Uveitis 
Study Group. Am J Ophthalmol 1996; 121: 35–46.

5.  Balasundaram MB, Andavar R, Palaniswamy M, Venkatapathy N: 
Outbreak of acquired ocular toxoplasmosis involving 248 patients. 

Arch Ophthalmol 2010; 128: 28–32.
6.  Perkins ES: Ocular toxoplasmosis. Br J Ophthalmol 1973; 57: 1–17.
7.  Atmaca LS, Simsek T, Batioglu F: Clinical features and prognosis in 

ocular toxoplasmosis. Jpn J Ophthalmol 2004; 48: 386–391.
8.  Bosch-Driessen LE, Berendschot TT, Ongkosuwito JV, Rothova A: 

Ocular toxoplasmosis: clinical features and prognosis of 154 patients. 
Ophthalmology 2002; 109: 869–878.

9.  Kim SJ, Scott IU, Brown GC, et al: Interventions or toxoplasma 
retinochoroiditis: a report by the American Academy of 
Ophthalmology. Ophthalmology 2013; 120: 371–378.

10. Harrell M, Carvounis PE: Current treatment of toxoplasma 
retinochoroiditis: an evidencebased review. J Ophthalmol 2014; 
2014: 273506.

11. Montoya JG, Liesenfeld O: Toxoplasmosis. Lancet 2004; 363: 1965–
1976.

12. Cem Ozgonul, Cagri Giray Besirli: Recent Developments in the 
Diagnosis and Treatment of Ocular Toxoplasmosis. Review. 
Ophthalmic Res 2017;57:1–12, DOI: 10.1159/000449169. 

13. Maenz M, Schluter D, Liesenfeld O, et al: Ocular toxoplasmosis past, 
present and new aspects of an old disease. Prog Retin Eye Res 2014; 
39: 77–106.

14. Dubey JP, Jones JL: Toxoplasma gondii infection in humans and 
animals in the United States. Int J Parasitol 2008; 38: 1257–1278.

15. Robert-Gangneux F, Dardé ML: Epidemiology of and diagnostic 
strategies for toxoplasmosis. Clin Microbiol Rev 2012; 25: 264–296.

16. Howe DK, Sibley DL 1995. Toxoplasma gondii comprises three clonal 
lineages: correlation of parasite genotype with human disease. J 
Infect Dis 172: 1561-1566.

17. Belfort-Neto R, Nussenblatt V, Rizzo L, Muccioli C, Silveira C, 
Nussenblatt R, Khan A, Sibley LD, Belfort R Jr 2007. High prevalence 
of unusual genotypes of Toxoplasma gondii infection in pork meat 
samples from Erechim, Southern Brazil. An Acad Bras Cienc 79: 111-
114. 

18. Nowakowska D, Colón I, Remington JS, Grigg M, Golab E, Wilczynski 
J, Sibley LD 2006. Genotyping of Toxoplasma gondii by multiplex PCR 
and peptide-based serological testing of samples from infants in 
Poland diagnosed with congenital toxoplasmosis. J Clin Microbiol 44: 
1382-1389.

19. Howe DK, Honoré S, Derouin F, Sibley LD 1997. Determination of 
genotypes of Toxoplasma gondii strains isolated from patients with 
toxoplasmosis. J Clin Microbiol 35: 1411-1414.

20. Holland GN: Ocular toxoplasmosis: the influence of patient age. 
Mem Inst Oswaldo Cruz 2009; 104: 351–357.

21. Dodds EM, Holland GN, Stanford MR, et al. Intraocular inflammation 
associated with ocular toxoplasmosis: relationships at initial 
examination. Am J Ophthalmol 2008; 146: 856 865. e2.

22. Nguyen AM, Seve P, Le Scanff J, et al: Clinical and etiological aspects 
of uveitis: a retrospective study of 121 patients referred to a tertiary 
centre of ophthalmology (in French). Rev Méd Interne 2011; 32: 
9–16.

23. Jakob E, Reuland MS, Mackensen F, et al: Uveitis subtypes in a 
German interdisciplinary uveitis center – analysis of 1,916 patients. J 
Rheumatol 2009; 36: 127–136.

24. Furtado JM, Winthrop KL, Butler NJ, Smith JR: Ocular toxoplasmosis. 
I. Parasitology, epidemiology and public health. Clin Exp Ophthalmol 
2013; 41: 82–94.

25. Guerina NG, Hsu HW, Meissner HC, et al: Neonatal serologic 
screening and early treatment for congenital Toxoplasma gondii 
infection. The New England Regional Toxoplasma Working Group. N 
Engl J Med 1994; 330: 1858–1863.

26. Webster JP, Lamberton PH, Donnelly CA, Torrey EF: Parasites as 
causative agents of human affective disorders? The impact of 
antipsychotic, mood-stabilizer and anti-parasite medication on 
Toxoplasma gondii ’s ability to alter host behaviour. Proc Biol Sci 
2006; 273: 1023–1030. 

27. Vasconcelos-Santos DV, Machado Azevedo DO, Campos WR, et 



49

ИМЕ НА СТАТИЯ

al: Congenital toxoplasmosis in southeastern Brazil: results of 
early ophthalmologic examination of a large cohort of neonates. 
Ophthalmology 2009; 116: 2199–2205. e1.

28. Safadi MA, Berezin EN, Farhat CK, Carvalho ES: Clinical presentation 
and follow-up ofchildren with congenital toxoplasmosis in Brazil. 
Braz J Infect Dis 2003; 7: 325–331. 

29. Berrebi A, Assouline C, Bessieres MH, et al: Long-term outcome of 
children with congenital toxoplasmosis. Am J Obstet Gynecol 2010; 
203: 552. e1–6.

30. Barbara A. Butcher, Barbara A. Fox, Leah M. Rommereim, Sung 
Guk Kim, Kirk J. Maurer, Felix Yarovinsky, De’Broski R. Herbert, 
David J. Bzik, Eric Y. Denkers. Toxoplasma gondii Rhoptry Kinase 
ROP16 Activates STAT3 and STAT6 Resulting in Cytokine Inhibition 
and Arginase-1-Dependent Growth Control. PLoS Pathog, 2011 
Sep;7(9):e1002236. doi: 10.1371/journal.ppat.1002236. 

31. Shimada K, O’Connor GR, Yoneda C. Cyst formation by Toxoplasma 
gondii (RH strain) in vitro. The role of immunologic mechanisms. 
Arch Ophthalmol 1974; 92: 496-500.

32. Brézin AP, Kasner L, Thulliez P, Li Q, Daffos F, Nussenblatt RB, Chan CC. 
Ocular toxoplasmosis in the fetus. Immunohistochemistry analysis 
and DNA amplification. Retina 1993; 14: 19-26.

33. Ryan SJ. Retina. 3rd ed. St. Louis, USA, Mosby. 2001, p 1531-1544.
34. Dodds EM: Toxoplasmosis. Curr Opin Ophthalmol 2006; 17: 557–561.
35. Mets MB, Holfels E, Boyer KM, et al: Eye manifestations of congenital 

toxoplasmosis. Am J Ophthalmol 1996; 122: 309–324.
36. Delair E, Latkany P, Noble AG, et al: Clinical manifestations of ocular 

toxoplasmosis. Ocul Immunol Inflamm 2011; 19: 91–102.
37. Park YH, Nam HW: Clinical features and treatment of ocular 

toxoplasmosis. Korean J Parasitol 2013; 51: 393–399.
38. Wakefield D, Cunningham ET Jr, Pavesio C, et al: Controversies in 

ocular toxoplasmosis. Ocul Immunol Inflamm 2011; 19: 2–9.
39. Alwassia AA, Cho H, Adhi M, et al: Sequential optical coherence 

tomography images of retinal necrosis in acute ocular toxoplasmosis. 
Retin Cases Brief Rep 2013; 7: 98–101.

40. Goldenberg D, Goldstein M, Loewenstein A, Habot-Wilner Z: Vitreal, 
retinal, and choroidal findings in active and scarred toxoplasmosis 
lesions: a prospective study by spectral-domain optical coherence 
tomography. Graefes Arch Clin Exp Ophthalmol 2013; 251: 2037– 
2045.

41. Oréfice JL, Costa RA, Scott IU, et al: Spectral optical coherence 
tomography findings in patients with ocular toxoplasmosis and 
active satellite lesions (MINAS Report 1). Acta Ophthalmol 2013; 
91:e41–e47.

42. Noble A. Cataracts in congenital toxoplasmosis. J AAPOS 2007; 
11:551-554.

43. Alessandra G Commodaro, Rubens N Belfort, Luiz Vicente Rizzo, 
Cristina Muccioli, Claudio Silveira, Miguel N Burnier Jr, Rubens Belfort 
Jr. Ocular toxoplasmosis - an update and review of the literature. 
Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 104(2): 345-350, March 
2009.

44. Harper TW, Miller D, Schiffman JC, Davis JL: Polymerase chain 
reaction analysis of aqueous and vitreous specimens in the diagnosis 
of posterior segment infectious uveitis. Am J Ophthalmol 2009; 147: 
140–147. 

45. Rothova A, de Boer JH, Ten Dam-van Loon NH, et al: Usefulness 
of aqueous humor analysis for the diagnosis of posterior uveitis. 
Ophthalmology 2008; 115: 306–31.

46. Suzuki LA, Rocha RJ, Rossi CL: Evaluation of serological markers 
for the immunodiagnosis of acute acquired toxoplasmosis. J Med 
Microbiol 2001; 50: 62–70.

47. Marcolino PT, Silva DA, Leser PG, et al: Molecular markers in acute 
and chronic phases of human toxoplasmosis: determination of 
immunoglobulin G avidity by Western blotting. Clin Diagn Lab 
Immunol 2000; 7: 384–389.

48. Montoya JG, Remington JS: Management of Toxoplasma gondii 
infection during pregnancy. Clin Infect Dis 2008; 47: 554–566.

49. Montoya JG, Huffman HB, Remington JS: Evaluation of the 
immunoglobulin G avidity test for diagnosis of toxoplasmic 
lymphadenopathy. J Clin Microbiol 2004; 42: 4627– 463.

50. Goldmann H, Witmer R: Antibodies in the aqueous humor (in 
German). Ophthalmologica 1954; 127: 323–330.

51. De Groot-Mijnes JD, Rothova A, Van Loon AM, et al: Polymerase 
chain reaction and Goldmann-Witmer coefficient analysis are 
complimentary for the diagnosis of infectious uveitis. Am J 
Ophthalmol 2006; 141: 313–318.

52. Fekkar A, Bodaghi B, Touafek F, et al: Comparison of immunoblotting, 
calculation of the Goldmann-Witmer coefficient, and real-time PCR 
using aqueous humor samples for diagnosis of ocular toxoplasmosis. 
J Clin Microbiol 2008; 46: 1965–1967.

53. Garweg JG, de Groot-Mijnes JD, Montoya JG: Diagnostic approach to 
ocular toxoplasmosis. Ocul Immunol Inflamm 2011; 19: 255–261.

54. Montoya JG, Parmley S, Liesenfeld O, et al: Use of the polymerase 
chain reaction for diagnosis of ocular toxoplasmosis. Ophthalmology 
1999; 106: 1554–1563.

55. Fardeau C, Romand S, Rao NA, et al: Diagnosis of toxoplasmic 
retinochoroiditis with atypical clinical features. Am J Ophthalmol 
2002; 134: 196–203.

56. Villard O, Filisetti D, Roch-Deries F, et al: Comparison of enzyme-
linked immunosorbent assay, immunoblotting, and PCR for diagnosis 
of toxoplasmic chorioretinitis. J Clin Microbiol 2003; 41: 3537–3541.

57. Sugita S, Ogawa M, Inoue S, et al: Diagnosis of ocular toxoplasmosis 
by two polymerase chain reaction (PCR) examinations: qualitative 
multiplex and quantitative real-time. Jpn J Ophthalmol 2011; 55: 
495–501.

58. Butler NJ, Furtado JM, Winthrop KL, Smith JR: Ocular toxoplasmosis. 
II. Clinical features, pathology and management. Clin Exp Ophthalmol 
2013; 41: 95–108.

59. de-la-Torre A, Stanford M, Curi A et al: Therapy for ocular 
toxoplasmosis. Ocul Immunol Inflamm. 2011, 19(5): 314–20.

60. Pradhan E, Bhandari S, Gilbert RE, Stanford M. Antibiotics versus no 
treatment for toxoplasma retinochoroiditis. Cochrane Database Syst 
Rev. 2016;5:CD002218.

61. Rajapakse S, Chrishan Shivanthan M, Samaranayake N, Rodrigo 
C, Deepika Fernando S. Antibiotics for human toxoplasmosis: 
a systematic review of randomized trials. Pathog Glob Health. 
2013;107(4):162–9.

62. Wakefield D, Cunningham ET, Pavesio C, Garweg JG, Zierhut M. 
Controversies in ocular toxoplasmosis. Ocul Immunol Inflamm. 
2011;19(1):2– 9.

63. Engstrom RE, Holland GN, Nussenblatt RB, Jabs DA. Current practices 
in the management of ocular toxoplasmosis. Am J Ophthalmol. 
1991;111:601–10.

64. Gilbert RE, Harden M, Stanford M. Antibiotics versus control for 
toxoplasma retinochoroiditis. Cochrane Database Syst Rev. 2002(1). 
Art. No.: CD002218.

65. Holland GN, Lewis K. An update on current practices in the 
management of ocular toxoplasmosis. Am J Ophthalmol. 
2002;134(1):102–14.

66. Holland GN. Prospective, randomized trial of trimethoprim/
sulfamethoxazole vs. pyrimethamine and sulfadiazine in the 
treatment of ocular toxoplasmosis: discussion. Ophthalmology 2005; 
112: 1882-1884.

67. Soheilian M, Sadoughi MM, Ghajarnia M, Dehghan MH, Yazdani S, 
Behboudi H, Anisian A, Peyman G A. Prospective randomized trial 
of trimethoprim/sulfamethoxazole versus pyrimethamine and 
sulfadiazine in the treatment of ocular toxoplasmosis. Ophthalmology 
2005; 112: 1876-1882.

68. Soheilian M, Ramezani A, Azimzadeh A, Sadoughi MM, Dehghan 
MH, Shahghadami R, Yaseri M, Peyman GA. Randomized trial of 
intravitreal clindamycin and dexamethasone versus pyrimethamine, 
sulfadiazine, and prednisolone in treatment of ocular toxoplasmosis. 
Ophthalmology 2011; 118: 134-141.



50

Probl. Inf. Parasit. Dis. Vol. ??, 2013, ?

69. Kishore K, Conway MD, Peyman G A. Intravitreal clindamycin and 
dexamethasone for toxoplasmic retinochoroiditis. Ophthalmic Surg 
Lasers 2001; 32: 183-192.

70. Fichera ME, Bhopale MK, Roos DS. In vitro assays elucidate peculiar 
kinetics of clindamycin action against Toxoplasma gondii. Antimicrob 
Agents Chemother 1995; 39: 1530-1537.

71. Peters DH, Friedel HA, McTavish D: Azithromycin. A review of its 
antimicrobial activity, pharmacokinetic properties and clinical 
efficacy. Drugs, 1992; 44: 750–99.

72. Konstantinos Balaskas, Jean Vaudaux, Noémie Boillat-Blanco, Yan 
Guex-Crosier. Azithromycin versus Sulfadiazine and Pyrimethamine 
for non-vision-threatening toxoplasmic retinochoroiditis: A pilot 
study. Med Sci Monit, 2012; 18(5): CR296-302.

73. Alireza Lashay, Ahmad Mirshahi, Najaf Parandin, Hamid Riazi 
Esfahani, Mehdi Mazloumi, Mohammad Reza Lashay, Mohammad 
Karim Johari, Elham Ashrafi. A prospective randomized trial of 
azithromycin versus trimethoprim/ sulfamethoxazole in treatment 
of toxoplasmic retinochoroiditis. Journal of Current Ophthalmology 
29 (2017) 120-125.

74. Rothova A, Bosch-Driessen LE, van Loon NH, Treffers WF: 
Azithromycin for ocular toxoplasmosis. Br J Ophthalmol, 1998; 82: 
1306–8

75. Bosch-Driessen LH, Verbraak FD, Suttorp-Schulten MS et al: A 
prospective, randomized trial of pyrimethamine and azithromycin 
vs pyrimethamine and sulfadiazine for the treatment of ocular 
toxoplasmosis. Am J Ophthalmol, 2002; 134: 34–40

76. Yazici A, Ozdal PC, Taskintuna I et al: Trimethoprim/Sulfamethoxazole 
and azithromycin combination therapy for ocular toxoplasmosis. 
Ocul Immunol Inflamm, 2009; 17: 289–91.

77. Bosch-Driessen LH, Verbraak FD, Suttorp- Schulten MS, et al: A 
prospective, randomized trial of pyrimethamine and azithromycin 
vs pyrimethamine and sulfadiazine for the treatment of ocular 
toxoplasmosis. Am J Ophthalmol 2002; 134: 34–40.

78. Oray M, Ozdal PC, Cebeci Z, et al: Fulminant ocular toxoplasmosis: 
the hazards of corticosteroid monotherapy. Ocul Immunol Inflamm 
2015, Epub ahead of print.

79. Garweg JG, Stanford MR: Therapy for ocular toxoplasmosis – the 
future. Ocul Immunol Inflamm 2013; 21: 300–305.

80. Holland GN, Engstrom RE Jr, Glasgow BJ, et al: Ocular toxoplasmosis 
in patients with the acquired immunodeficiency syndrome. Am J 
Ophthalmol 1988; 106: 653–667.

81. Dunn D, Wallon M, Peyron F, et al: Motherto- child transmission of 
toxoplasmosis: risk estimates for clinical counselling. Lancet 1999; 
353: 1829–1833.


