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 Introduction 

  Toxoplasma gondii  is a ubiquitous intracellular para-
site that infects both humans and warm-blooded animals. 
 T. gondii  is a leading infectious cause of posterior uveitis 
worldwide  [1] . In high  T. gondii  endemic regions of the 
USA and Europe, ocular toxoplasmosis is the most fre-
quent cause of posterior uveitis, presenting with a unilat-
eral chorioretinal lesion associated with vitritis  [2, 3] . Al-
though ocular toxoplasmosis in adult life was presumed 
to be the recurrence of the congenitally acquired infec-
tion, more recent reports indicate that acquired infec-
tions may account for a larger portion of ocular involve-
ment than congenital toxoplasmosis  [4, 5] .

   T. gondii , a member of the phylum Apicomplexa, has 
a polar apical complex that mediates attachment to the 
host cell membrane  [6] .  T. gondii  exists in 3 infectious 
forms including sporozoites, which are contained within 
oocysts, tachyzoites and bradyzoites, which reside in tis-
sue cysts. Oocysts are produced only in cat intestines and 
require sexual reproduction. Sporulated oocysts measure 
approximately 10 μm and contain 2 sporocysts, and each 
sporocyst contains 4 sporozoites surrounded by a cell 
wall. These forms then spread out with defecation and 
become infectious in 1–5 days by sporulation. Tachyzo-
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ites are in crescentic form, which has the apical complex 
in one end, and are about 6 × 2 μm in size. This is the fast-
est replicating form and responsible for systemic dissem-
ination and active tissue infection in intermediate hosts. 
Tachyzoites can enter almost any type of host cell and 
multiply until the host cell is filled with parasites. Lysis of 
the host cell results in tachyzoite release followed by re-
entry into a new host cell. As a result of this cycle, multi-
focal tissue necrosis may occur. The host usually limits 
this phase of infection, and the parasite then enters the 
dormant form, named bradyzoites. This form of parasite 
is characteristic for chronic infection, and bradyzoites are 
isolated in tissue cysts. Cysts may be up to 60 μm in di-
ameter and contain hundreds of bradyzoites. These cysts 
usually cause no host reaction and may remain through-
out the life of the host.

  Visual symptoms during acute toxoplasma retinocho-
roiditis are typically secondary to vitritis or less frequent-
ly from the involvement of the macula or optic nerve. Vi-
sion 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  [7, 8] . A 
toxoplasmosis scar can be associated with severe visual 
field loss when it occurs close to the optic disk  [9] .

  Cats are the definitive hosts for  T. gondii,  and humans 
and other mammals act as intermediate hosts. The trans-
mission occurs by many routes, including ingestion of 
raw or undercooked meat infected with tissue cysts, in-
gestion of food and water contaminated with oocysts, in-
gestion of eggs and milk contaminated with tachyzoites, 
blood transfusion, organ transplantation or transplacen-
tal transmission ( fig. 1 )  [10] .

  Accurate diagnosis depends heavily on the character-
istic clinical features of this disease, but atypical presenta-
tions, especially in immunocompromised patients, may 
create diagnostic challenges and lead to misdiagnosis and 
inappropriate treatment. Oral pyrimethamine and sulfa-
diazine plus systemic corticosteroids are an effective ther-
apy for ocular toxoplasmosis. The purpose of this review 
is to present new developments on diagnostic methods 
and treatment options in patients with ocular toxoplas-
mosis.

  Fig. 1.  Life cycle of  T. gondii  and the routes of infection. 
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  Epidemiology 

  T. gondii  is a common parasite that infects almost all 
species of mammals including humans. Approximately 
25–30% of the human population is infected with  T. gon-
dii   [11] . However, seroprevalence varies widely, from 10 
to 80% between different geographic areas and countries 
and even within countries. Reports with low seropreva-
lence are from Southeast Asia, North America and North-
ern Europe with 10–30%  [12] . Prevalences between 30 
and 50% have been reported for Central and Southern 
Europe, whereas high seroprevalences are observed in 
Latin America and in tropical African countries  [13] . The 
most probable explanation for these different seropositiv-
ity rates is the prevalence of  T. gondii  cysts and oocysts in 
the environment ( fig. 2 )  [14] .

  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  [15, 
16] . In a study by Nguyen et al.  [17] , 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 larger study in Europe showed a lower 
incidence in a population of 3,080 patients with uveitis, 
where  T. gondii  infection was the underlying etiology in 
2.8% of cases  [18] . In this study, recurrent ocular disease 
occurred with a high rate (79% of cases), and the time 
lapse between recurrences shortens with ongoing disease 
 [18] . A survey of 1,916 patients from Europe found ocular 
toxoplasmosis to be the most frequent diagnosis in pa-
tients with posterior uveitis and the cause of 4.2% of uve-
itis cases  [19] . Multiple studies from different regions of 
the globe have identified ocular toxoplasmosis as the 

  Fig. 2.  Global seroprevalence of  T. gondii . 
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most common form of posterior uveitis  [20] . In some 
populations, ocular toxoplasmosis is the leading cause of 
uveitis  [20] . In North Africa, ocular toxoplasmosis is re-
ported to be the second most common cause of uveitis 
(10.8%) and the most common etiology of posterior uve-
itis (38.3%)  [21] . Similarly, a recent survey of pediatric 
patients with uveitis treated at one of three tertiary refer-
ral clinics across the USA identified ocular toxoplasmosis 
as the most common form of posterior uveitis in children 
 [22] . Ocular toxoplasmosis is likely underdiagnosed in 
many countries with endemic  T. gondii  infection. Six per-
cent of healthy subjects who underwent ocular examina-
tion had retinal scars attributed to ocular toxoplasmosis 
in Colombia  [23] . One retrospective chart review in India 
identified ocular toxoplasmosis as the most common 
cause of posterior uveitis, accounting for a total of 12% of 
cases  [24] . 

  Ocular toxoplasmosis has long been regarded as a dis-
ease that was mainly caused by congenital infection, while 
symptomatic ocular infection acquired after birth was 
considered rare. This paradigm was challenged by a study 
from Brazil, which demonstrated that postnatal infection 
and ocular manifestations of toxoplasmosis were more 
common than congenital infection  [25] . This finding was 
confirmed by other groups and likely applies to most 
populations exposed to  T. gondii   [5] . The incidence of 
congenital infection ranges from 1/770 to 1/10,000 and 
largely depends on the region of the world  [26–28] . In 
neonates with congenital toxoplasmosis, the incidence of 
retinochoroiditis varies in different studies but may be as 
high as 80%  [28] . In pediatric cases, ocular disease is the 
most common manifestation of congenital toxoplasmo-
sis, 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  [29, 
30] .

  The majority of ocular toxoplasmosis is acquired oral-
ly, either by consuming or handling raw meat containing 
tissue cysts, or by drinking water contaminated with oo-
cysts shed by cats  [10] . Less commonly, the tachyzoite 
passes vertically from mother to fetus as seen in congeni-
tal toxoplasmosis. Pork, chicken and lamb are more like-
ly sources of  T. gondii  infection than beef although in the-
ory, ingestion of contaminated meat from any warm-
blooded animal can transmit toxoplasmosis  [31] . Water 
reservoirs that become contaminated by feces of infected 
cats may deliver  T. gondii  oocysts to a large population in 
a short time interval  [32] . This type of transmission leads 
to extensive outbreaks of toxoplasmosis as described in 
various parts of the developing world. The geographic 

distribution of human infections largely matches the dis-
tribution of municipal water reservoirs in proven  T. gon-
dii  outbreaks  [33] .

  Clinical Features 

 Ocular toxoplasmosis often presents with classic oph-
thalmic 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 diag-
nosis 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] . Optic nerve in-
volvement is less common but may induce severe visual 
field defects as well as loss of color vision. Active lesions 
are associated with symptomatic vitreous inflammation, 
leading to blurry vision as the presenting symptom of oc-
ular toxoplasmosis. Scotomas are directly related to the 
size and location of retinochoroidal scars during the inac-
tive stage of the parasite.

  Classical ocular manifestation of toxoplasmosis is a ni-
dus of fluffy white, focal necrotizing retinitis or retino-
choroiditis adjacent to a variably pigmented chorioretinal 
scar ( fig. 3 ). Often the active lesion is obscured by severe 
vitritis producing the classic ‘headlight in the fog’ sign 
 [37] . The severity of anterior uveitis may range from min-
imal reaction to an intense inflammation, masking the 
posterior segment involvement. Anterior uveitis may be 
either granulomatous or nongranulomatous inflamma-
tion. 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 as seen in  fig. 4 ), retino-
choroidal scar, focal or widespread vasculitis, and inflam-
matory 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, hemor-
rhagic vasculitis, serous retinal detachment, and retinal 
neovascularization  [38] .

  Spectral-domain optical coherence tomography (SD-
OCT) imaging is an important diagnostic tool to identify 
the morphological features of the vitreoretinal changes in 
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ocular toxoplasmosis  [39–41] . The stage of the disease is 
determinant for the SD-OCT findings of chorioretinal le-
sions. Goldenberg et al.  [40]  studied the vitreoretinal 
changes of ocular toxoplasmosis, during the acute phase, 
treatment phase, and after resolution, using SD-OCT. In 
the acute phase, disruption, thickening, and hyperreflec-
tivity of the neurosensory retina with photoreceptor in-
terruption and retinal pigment epithelial elevation were 
found. During follow-up, neurosensory retinal layer thin-
ning and disorganization, photoreceptor interruption, 

and retinal pigment epithelial elevation and/or atrophy 
were demonstrated. Multiple hyperreflective dots in the 
vitreous cavity, compatible with posterior vitritis and vit-
reous cells, and posterior hyaloid thickening with partial 
detachment were demonstrated in the acute phase. With 
improvement of disease, hyperreflective dots become 
smaller, and eventually resolve. The posterior hyaloid 
may thicken and detach during follow-up. An epiretinal 
membrane may be found over active as well as scarred le-
sions ( fig. 5 ).

a b c

  Fig. 3.   a  Fundus photograph of a 63-year-old male patient with ac-
tive ocular toxoplasmosis chorioretinitis with local vitritis along 
the inferior vascular arcade.  b  Resolved vitritis and resolving lesion 
2 weeks after starting dual therapy with trimethoprim-sulfa-

methoxazole and prednisone.  c  Fibrosis and vitreoretinal adhesion 
with new focus of active retinitis closer to the fovea (white arrow). 
After the treatment of the new focus, trimethoprim-sulfamethox-
azole prophylaxis continued for this patient.   
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  Fig. 4.   a  Primary manifestation of a peripheral retinochoroidal le-
sion in a 53-year-old immunocompetent male patient diagnosed 
with ocular toxoplasmosis by clinical appearance.  b  Active focal 

retinitis adjacent to the old scarred lesion in the same patient.
 c  Recurrent manifestation was observed within 5 years presenting 
with ‘clustering’ appearance.   
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  Diagnosis 

 The diagnosis of ocular toxoplasmosis is usually evi-
dent based on typical clinical presentation. When the 
clinical diagnosis cannot be made definitely by a fundu-
scopic examination, serological tests including serum an-
ti- Toxoplasma  titers of IgM and IgG may be needed to 
support the diagnosis.  T. gondii  antibody titers in ocular 
fluids or polymerase chain reaction (PCR) of aqueous and 
vitreous samples are other newer tools with high sensitiv-
ity and specificity to confirm the diagnosis  [42, 43] .

  Most diagnostic laboratories are only capable of mea-
suring IgG and IgM antibody levels using enzyme-linked 
immunosorbent assay (ELISA) or immunofluorescent 
antibody commercial kits. ELISA has an advantage over 
immunofluorescent antibody testing because it permits 
automation for simultaneous testing of large numbers of 

samples and the results are objective  [44] . The Sabin-
Feldman dye test, the classic gold standard serology test, 
uses live  T. gondii  tachyzoites to detect IgG antibodies 
 [44] . Despite its high sensitivity and specificity, this test is 
not frequently performed, owing to the risk for laborato-
ry-acquired infections, and is available in very few refer-
ence laboratories in North America.

  Serum IgM and IgG antibodies to  T. gondii  develop 
within 1–2 weeks after infection  [45] . Patients suspected 
of acute toxoplasmosis may initially be analyzed for IgG 
serology primarily, and if the result is positive for IgG, 
IgM antibody levels may be measured. Nonreactive IgG 
rules out the toxoplasmosis diagnosis in an immunocom-
petent patient  [10] . IgM levels rise within the first week 
and become undetectable after 6–9 months. Elevated lev-
els of antibodies alone should not be considered as an 
evidence of recent infection, nor should low serum IgG 

a

b

c

  Fig. 5.  SD-OCT of a        Toxoplasma  chorio-
retinits lesion.  a  Vertical SD-OCT through 
the retinal lesion shows retinal thickening 
with full-thickness retinal hyperreflectivity 
(white arrow) extending down to the lev-
el of the retinal pigment epithelium and 
Bruch’s membrane. Hyperreflective spots 
in the vitreous (white arrowhead) in the 
acute phase demonstrate posterior vitreous 
cell.  b  Thickening of the posterior hyaloid 
(white arrow) over the scar and epiretinal 
membrane formation (white arrowhead) 
in the chronic phase.  c  Thickened posterior 
hyaloid face and a posterior vitreous de-
tachment (white arrowhead) over the le-
sion in the chronic phase. 
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levels be considered as inactive disease. If the laboratory 
testing is unequivocal, levels of serological tests should be 
repeated in 15–21 days  [44] .

  Asymptomatic patients with IgG reactivity alone may 
have latent infection with a history of primary exposure. 
This serological pattern is most important for immuno-
suppressed patients, including HIV infection and trans-
plant recipients, and defines the risk for reactivation of 
disease  [10] . In patients with reactivation disease, IgM 
and IgG response may not be seen. In immunocompro-
mised patients with seronegativity but strong clinical ev-
idence, further tests to exclude  Toxoplasma  infection 
should be performed. These include IgG antibody testing 
or  T. gondii  PCR of the vitreous and aqueous humor.

  Serology is also used to assess the risk of transplacental 
transmission. IgG serology is performed in women con-
sidering pregnancy routinely in countries with endemic 
toxoplasmosis  [46] . Elevated levels of IgG before pregnan-
cy in immunocompetent women indicate a low risk for 
transplacental transmission. Those with undetectable IgG 
levels are advised to avoid undercooked meat consump-
tion or cat feces. Negative serology of IgM excludes acute 
infection in the last 6 months; if it is 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 
serologies of IgG and IgM are reactive. An IgG avidity test 
resulting in high-avidity IgG antibodies in sera of patients 
in the first trimester indicates that the infection was ac-
quired before conception, because high-avidity IgG anti-
bodies take 3–4 months to appear  [47] . Low-avidity IgG 
antibodies should not be used to confirm the diagnosis of 
recent infection, due to persistence of these antibodies for 
many months after the acute infection  [10, 46] .

  Detection of  Toxoplasma -specific antibodies or DNA 
of the parasite in ocular specimens is the main basis of the 
diagnosis  [11] . Intraocular antibody production is estab-
lished by the Goldmann-Witmer coefficient (GWC), 
which compares the  Toxoplasma -specific antibodies in 
ocular fluids and in serum  [48] . 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 often used to confirm diagnosis  [49] .

  The contribution of PCR to help with the diagnosis is 
more controversial. In immunocompetent patients with 
the clinical diagnosis of ocular toxoplasmosis, DNA of  T. 
gondii  could be amplified by PCR techniques only in 30–
40% cases  [50, 51] . However, in immunocompromised 
individuals,  T. gondii  DNA was amplified in 75% of the 
clinically diagnosed patients  [51] . Montoya et al.  [52]  re-
ported that the diagnostic value of PCR in intraocular 

specimens for  T. gondii  chorioretinitis was 67%. The sen-
sitivity of PCR in patients meeting clinical diagnostic cri-
teria for toxoplasmic chorioretinitis was lower in other 
studies, ranging from 27 to 36%  [49, 52, 53] . Despite low 
sensitivity, the specificity of PCR is 100%  [54] . PCR is a 
highly sensitive method of detecting nucleic acids, but no 
current standards are available to diagnose ocular toxo-
plasmosis, as reported by Garweg et al.  [51] , and this like-
ly accounts for the wide range of PCR sensitivity in pub-
lished reports. To improve the sensitivity of PCR, inves-
tigators are analyzing different DNA targets in patients 
with ocular toxoplasmosis. These studies are focused es-
pecially on  Toxoplasma  B1 gene, which is a promising 
genomic fragment, owing to the higher number of repeats 
and highly conserved DNA sequence  [55, 56] . The sensi-
tivity of PCR also depends on the immune status of the 
patient. When the clinical symptoms first manifest in im-
munocompetent patients, the intraocular inflammatory 
response reduces the parasitic burden in the aqueous hu-
mor and vitreous, thus decreasing the amount of target 
DNA for PCR amplification.

  Rothova et al.  [43]  compared the efficiency of PCR to 
GWC in the aqueous humor of patients with toxoplasmic 
chorioretinitis. Their results showed that GWC is a sig-
nificantly more sensitive test. PCR was negative in 84% of 
toxoplasmic chorioretinitis patients, in contrast to 7% for 
GWC. Although PCR currently has low sensitivity, Fek-
kar et al.  [50]  reported that combining GWC with PCR 
significantly improved the diagnostic sensitivity from 81 
to 93%. The sensitivity and the specificity of intraocular 
antibody detection have been reported to be 63 and 89% 
by others, and adding PCR as an additional laboratory 
test may be of value in some cases  [54] . In addition, GWC 
typically is more sensitive in immunocompetent patients, 
as the ocular antibody production is often unpredictable 
in immunocompromised patients. Rothova et al.  [43]  re-
ported GWC sensitivity of 57% in immunocompromised 
patients, whereas the sensitivity was 93% in immuno-
competent patients.  Table 1  summarizes the diagnostic 
tests based on immune status of the patients.

  To improve the sensitivity of PCR, Sugita et al.  [56]  
established a 2-step PCR protocol as a novel PCR tech-
nique 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 ex-
ceedingly small amount of nucleic acid in small amounts 
of an ocular sample with a sensitivity of 85%. 
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  Treatment and Management 

 In immunocompetent patients,  Toxoplasma -related 
chorioretinitis is usually a self-limited infection and gen-
erally resolves spontaneously in a period of 4–8 weeks 
 [57] . Considering the natural history of this disease and 
the side effects of medications, the risk of treatment sec-
ondary to the potential toxicity of antiparasitic medica-
tions may be greater than any benefit provided. However, 
treatment is recommended for lesions within the vascular 
arcades, adjacent to the optic disk, or larger than 2 optic 
disk diameters to reduce the chance of vision loss  [58] . 
 Toxoplasma  retinochoroiditis in immunocompromised 
patients requires immediate treatment. Atypical presen-
tations also warrant treatment  [11] .  Table 2  summariz-
es the current treatment recommendations for toxoplas-
mosis.

  For more than 60 years, the combination of pyrimeth-
amine and sulfadiazine, which have a synergistic effect on 
different steps of the nucleic acid synthesis in  T. gondii , 
and corticosteroids have remained as the classic ‘triple-

drug therapy’  [59] . Pyrimethamine inhibits dihydrofolic 
acid reductase, and sulfadiazine is a competitive antago-
nist of paminobenzoic acid. In a clinical trial by Rothova 
et al.  [60] , patients treated with the triple-drug therapy 
showed a greater reduction in the size of the retinal lesion 
compared with patients receiving other treatment regi-
mens or no treatment. The authors concluded that triple-
drug therapy was a good choice for patients with sight-
threatening lesions.

  In 1992, Opremcak et al.  [61]  studied trimethoprim-
sulfamethoxazole as a new treatment option for ocular 
toxoplasmosis. In this study, patients had resolution of 
active retinochoroiditis associated with improved vision. 
The authors concluded that trimethoprim-sulfamethox-
azole was a safe and effective substitute for sulfadiazine 
and pyrimethamine in treating ocular toxoplasmosis. 
Trimethoprim-sulfamethoxazole is an inhibitor of folic 
acid metabolism and can cause bone marrow suppres-
sion. Therefore, baseline laboratory tests including a 
complete blood count, liver enzyme and serum creatinine 
levels, along with follow-up testing in 5–7 days, should be 

 Table 1.  Recommended diagnostic tests based on immune status

Diagnostic test Immunocom-
petent patients

Immunocom-
promised patients

Reference

Indirect detection/serology Serum IgG levels + +1 Montoya and Liesenfeld [10]
Serum IgM levels + − Montoya and Liesenfeld [10]
GWC + − Rothova et al. [43]

Direct detection PCR + + Garweg et al. [51], Villard et al. [54]

 1 Indicates the risk for reactivation of disease.

 Table 2.  Treatment recommendations for toxoplasmosis

Condition Treatment regimen Reference

Ocular toxoplasmosis Pyrimethamine and sulfadiazine
Trimethoprim-sulfamethoxazole
Clindamycin, pyrimethamine, sulfadiazine
IV clindamycin and dexamethasone
Pyrimethamine and azithromycin

Eyles and Coleman [59]
Opremcak et al. [61]
Butler et al. [57]
Soheilian et al. [68]
Bosch-Driessen et al. [69]

Prophylaxis Trimethoprim-sulfamethoxazole Silveira et al. [66]
Pregnancy (6 months prior to conception 

or up to 18 weeks) Spiramycin Montoya and Remington [46]
Pregnancy (18 weeks or later) Pyrimethamine, sulfadiazine and folinic acid Montoya and Remington [46]

 IV = Intravitreal. Corticosteroids may be added to the treatment regimen as recommended by Holland and Lewis [58].

http://dx.doi.org/10.1159%2F000449169
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considered. If pancytopenia is identified, therapy should 
be discontinued and consultation with a hematologist 
should be considered. Moreover, sulfamethoxazole is the 
most widely used sulfonamide and use of this drug may 
cause sulfonamide hypersensitivity reactions. Sulfon-
amide hypersensitivity is classically characterized by fe-
ver, a generalized maculopapular rash, and toxicity of one 
or more internal organs, which may be asymptomatic 
 [62] . This reaction usually develops 7–14 days after initi-
ating therapy and resolves 7–14 days after the discontinu-
ation of the drug  [63] . Anaphylactic reaction is uncom-
mon  [64] . Sulfamethoxazole reactions may rarely result 
in toxic epidermal necrolysis and Stevens-Johnson syn-
drome, though they account for the largest percentage of 
the antibiotic-induced cases worldwide  [65] . Trimetho-
prim-sulfamethoxazole contraindications include known 
hypersensitivity to trimethoprim and sulfonamides, 
pregnancy, severe hepatic and/or renal failure, and
serious hematological disorders. Trimethoprim-sulfa-
methoxazole is contraindicated in pediatric patients un-
der the age of 2 months.

  In addition to the treatment of active infection, tri-
methoprim-sulfamethoxazole has a prophylactic role in 
preventing recurrent ocular toxoplasmosis  [66, 67] . In a 
study by Silveira et al.  [66] , 124 patients with a history of 
recurrent  Toxoplasma  chorioretinitis were randomized 
to an untreated control group or treatment group receiv-
ing trimethoprim-sulfamethoxazole (160–800 mg) every 
3 days for 20 consecutive months.  T. gondii  chorioretini-
tis recurrence rates in control and treatment groups were 
23.8 and 6.6%, respectively  [68] . Felix et al.  [67]  per-
formed ocular toxoplasmosis prophylaxis by trimetho-
prim-sulfamethoxazole (160–800 mg) twice daily for 45 
days. No recurrent toxoplasmosis chorioretinitis was de-
tected in the treatment group while the recurrence rate 
was 12.8% in the placebo group within 12 months. Pro-
phylaxis is recommended for patients with a history of 
severe or frequent recurrences. It may be considered for 
patients with vision-threatening lesions including those 
with retinochoroidal scars adjacent to the fovea, a critical 
anatomical location where any reactivation may increase 
the chance of severe vision loss ( fig. 1 )  [67] .

  Clindamycin is a lincosamide antibiotic, which con-
centrates in ocular tissues and penetrates tissue cyst walls. 
Clindamycin is often added to the classic triple therapy as 
part of the ‘quadruple therapy’  [58] . Recent studies fo-
cused on the intravitreal injection of clindamycin and 
dexamethasone as a local treatment option. This method 
of drug administration delivers high concentrations of 
therapeutics into the vitreous cavity and retina, while re-

ducing systemic adverse effects. In 2011, Soheilian et al. 
reported the results of their prospective randomized clin-
ical trial aimed at comparing the efficacy of intravitreal 
injection of clindamycin and dexamethasone with the 
classic treatment for ocular toxoplasmosis  [68] . The in-
vestigators assigned 68 patients to 2 treatment groups. 
The classic treatment group consisted of 34 patients, re-
ceived pyrimethamine 25 mg daily (initial dose of 75 mg 
daily for 2 days), sulfadiazine 500 mg every 6 h (initial 
dose of 4 g daily for 2 days), and 5 mg folinic acid daily 
for 6 weeks, as well as oral prednisolone 1 mg/kg daily for 
3 weeks starting from the third day of therapy. The intra-
vitreal clindamycin plus dexamethasone group with 34 
patients received an intravitreal injection of 1 mg clin-
damycin plus 400 μg dexamethasone with the mean num-
ber of injections of 1.6. Both treatment methods were suc-
cessful in terms of lesion size reduction, visual acuity im-
provement, and vitreous inflammation reduction, and 
there were no statistically significant differences between 
the 2 groups. The authors concluded that intravitreal in-
jection of clindamycin and dexamethasone might be an 
acceptable alternative to the classic triple-drug treatment 
in ocular toxoplasmosis. Advantages of intravitreal treat-
ment include increased patient convenience, improved 
systemic side effect profile, greater drug availability, and 
fewer follow-up visits and hematological evaluations. Al-
though intravitreal intervention appears to be an effective 
treatment option for immunocompetent patients, sys-
temic therapy is recommended in immunocompromised 
patients to prevent toxoplasmosis-related complications 
in the fellow eye or elsewhere in the CNS. 

  A prospective 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 fo-
vea) ocular toxoplasmosis. The efficacy of the multidrug 
regimen with pyrimethamine and azithromycin was sim-
ilar to the standard treatment with pyrimethamine and 
sulfadiazine. However, the frequency and severity of ad-
verse effects were significantly lower in patients receiving 
pyrimethamine and azithromycin. This data supports 
multidrug therapy with the combination of pyrimeth-
amine and azithromycin as an acceptable alternative for 
the treatment of sight-threatening ocular toxoplasmosis 
 [69] .

  As in other ocular infections, the host immune re-
sponse promotes intraocular inflammation against 
tachyzoites within the retina. The role of corticosteroids 
is to suppress the accompanying inflammation and min-
imize chorioretinal damage. The timing of initiation and 
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the appropriate dose of corticosteroids are important to 
balance the suppression of the immune response to the 
parasite while minimizing the disease severity  [70] . Cor-
ticosteroid therapy without antiparasitics may lead to 
large retinal lesions even in immunocompetent patients 
 [71, 72] . The baseline indications for the use of cortico-
steroids include severe vitreous inflammation, decreased 
vision, proximity of lesions to the fovea or optic disk and 
the large size of the active lesion  [58] . The preferred drug 
for oral corticosteroid is prednisone at a dose of 0.5–1.0 
mg/kg/day. The protocol for initiating corticosteroid 
therapy for patients with ocular toxoplasmosis varies 
greatly. In a survey by Holland and Lewis  [58] , 17% of 
physicians reported using oral corticosteroid for all im-
munocompetent patients with ocular toxoplasmosis re-
gardless of clinical findings. Corticosteroids were started 
simultaneously with antiparasitic drugs by 36% of re-
spondents in this survey, while 64% deferred the start of 
corticosteroid therapy 1–7 days after starting antipara-
sitic therapy, with the majority waiting only 1–3 days for 
steroid initiation. Corticosteroid therapy is contraindi-
cated in immunocompromised patients lacking the nor-
mal inflammatory response to the parasite  [72] . Most 
ophthalmologists prefer topical steroids for ocular toxo-
plasmosis patients. In the survey by Holland and Lewis 
 [58] , 82% of physicians reported giving topical steroids 
for immunocompetent patients with ocular toxoplasmo-
sis. The main indications for use of topical corticosteroids 
are ocular pain, redness, photophobia, moderate to severe 
anterior chamber inflammation, and elevated intraocular 
pressure  [16, 58] .

  The treatment of ocular toxoplasmosis during preg-
nancy requires special consideration due to the potential 
adverse effects of antiparasitic agents on the fetus  [46] . If 
the mother acquires  Toxoplasma  infection during or im-
mediately prior to pregnancy, there is a significant risk of 
placental transmission, and the risk increases with gesta-
tional age. Dunn et al.  [73]  reported an overall vertical 
transmission rate of 29%. The risk of transmission in ear-
ly pregnancy was low, 6% at 13 weeks of gestation, and 
increased greatly in the second and third trimesters of 
pregnancy reaching 72% at 36 weeks. Although the trans-
mission rate is low, toxoplasmosis severity and morbidity 
are much higher in infants acquiring the infection in the 
early gestational period  [73] . If a pregnant woman be-
comes infected up to 18 weeks into the pregnancy or with-
in the 6 months prior to conception, treatment with the 
macrolide antibiotic spiramycin is recommended. Spira-
mycin does not readily cross the placenta, and there is no 
evidence for spiramycin teratogenicity, thus it is consid-

ered not to have a teratogenic effect. Alternatively, local 
intervention with intravitreal clindamycin and dexa-
methasone could be considered to prevent the possible 
teratogenic effects of systemic pyrimethamine and sulfa-
diazine. If the maternal infection is acquired 18 weeks or 
later after conception, treatment with pyrimethamine, 
sulfadiazine and folinic acid is advised  [46] . 

  Conclusions 

 Ocular toxoplasmosis is the most common cause of 
infectious posterior uveitis, and the diagnosis is made by 
clinical findings in the majority of the cases. Laboratory 
confirmation relies on the analysis of serum or intraocu-
lar samples for antibody detection, but PCR is becoming 
more widely available for direct identification of the par-
asite DNA in the eye, and sensitivity of PCR is improving 
with new methods of detection. Although the classic tri-
ple-drug therapy of pyrimethamine, sulfadiazine, and 
corticosteroid is an effective choice, alternative treatment 
regimens including single agent treatment with trime-
thoprim-sulfamethoxazole, intravitreal injection of clin-
damycin with dexamethasone, or combination of azith-
romycin with pyrimethamine have been shown to be ef-
fective against ocular toxoplasmosis. The use of the 
trimethoprim-sulfamethoxazole combination is now 
preferred by many due to better patient compliance, fast-
er resolution of chorioretinitis, and improved visual acu-
ity. Trimethoprim-sulfamethoxazole is well tolerated for 
long-term prophylaxis in high-risk patients. The intravit-
real injections of clindamycin and dexamethasone as lo-
cal treatment option provide high concentrations of ther-
apeutic agents in the vitreous cavity and retina while 
avoiding most systemic side effects. The oral regimen of 
pyrimethamine and azithromycin has been reported to 
have excellent efficacy against ocular toxoplasmosis with 
significantly lower side effects compared to pyrimeth-
amine and sulfadiazine combination. New developments 
in the diagnosis and treatment improve our ability to pre-
vent or significantly limit vision loss from ocular toxo-
plasmosis.
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