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SYMPOSIUM

INTRODUCTION 

Toxoplasmosis, caused by the protozoan Toxoplasma 
gondii, causes a retinal infection, affecting healthy and 

immunocompromised people in many countries;[1] and it 
can also be a life-threatening disease in immune-suppressed 
individuals.[2] The parasite is transmitted through raw 
meat containing T. gondii cysts or water containing oocysts 
from feline feces.[3] Both waterborne[4-7] and food-borne[8] 
outbreaks of  the disease have been reported from countries 
with diverse cultural, social and ethnic backgrounds. 
The parasite can be transmitted vertically as well, mainly 
when women acquire primary disease during pregnancy.[9] 
Although rare, the disease can also be transmitted through 
transplanted organs.[10] 

Although felines are the only definitive host, T. gondii can 
infect and replicate within virtually any nucleated vertebrate 
cell.[11] The T. gondii life cycle is divided into two parts: an 
asexual phase, which takes place in nucleated cells; and a 
sexual phase within the gastrointestinal tract of  cats.[11] 
Fertilized gametes are generated from sexual replication 
within the feline’s small intestine, and excreted oocysts can 
last in the environment for 18 months.[12] 
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Once ingested, oocysts and/ or tissue cysts rupture 
and invade cells in intestinal lining, and the sporozoites 
(released from the oocysts) or the bradyzoites (released 
from the tissue cysts) differentiate into tachyzoites, the 
fast-replicating form of  the parasite.[13] These tachyzoites 
may be detected in host leukocytes or may be circulating 
freely within the bloodstream.[14-16]

T. gondii exists in clonal populations.[17] Initially three clonal 
types were designated based on genotype similarities, 
named type I, type II and type III; however, some strains 
formerly classified as “atypical” were recognized as 
different haplogroups based on phylogenetic analysis, and 
currently more haplogroups are described.[18] 

EPIDEMIOLOGY OF HUMAN INFECTION

Worldwide, over 6 billion people have been infected with T. 
gondii.[19] Seroprevalence, measured by IgG against T. gondii, 
varies worldwide, being reported to be 6.7% in Korea,[20] 
12.3% in China,[21] 23.9% in Nigeria,[22] 46% in Tanzania[23] 
and 47% in France (rural area),[24] and can be as high as 
98% in some regions.[25] 

In the United States, prevalence of  Toxoplasmosismay be 
declining, but approximately 14% of  the individuals are 
seropositive by the age of  40 years,[26] with one million 
new infections each year, resulting in approximately 20,000 
cases of  retinal infection[27] and 750 deaths, making it the 
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second most common cause of  deaths related to food-
borne diseases.[28] 

South America and Africa have a bigger variety of  
haplogroups than North America and Europe,[18,29] 
suggesting that in these continents sexual replication of  
the parasites occurs more frequently than in any other part 
of  the world. This variety may contribute to the higher 
prevalence of  seropositivity and ocular disease due to T. 
gondii,[30] because in South America, toxoplasmic eye disease 
and infection prevalence is higher than in many other parts 
of  the world.[31] Environmental conditions, eating habits, 
hygiene and host susceptibility may also contribute to the 
differences in prevalence found globally. 

CLINICAL MANIFESTATIONS AND DIAGNOSIS

The majority of  the immunocompetent subjects will 
remain asymptomatic lifelong, but both competent and 
immunocompromised subjects can develop the disease, 
especially retinochoroiditis. Infected individuals may 
present with asymptomatic cervical lymphadenopathy 
during the acute systemic infection; as well as signs and 
symptoms that mimic mononucleosis infection, like 
myalgia, sore throat, fever, maculopapular rash and, 
infrequently, polymyositis and myocarditis.[12]

Ocular toxoplasmosis 

Ocular toxoplasmosis (OT) generally causes characteristic 
looking retinal lesions that are focal and white, which 
are usually smaller than 1,000 microns in size,[32] with a 
vigorous vitreous inflammatory reaction resulting in a 
typical ‘headlight in the fog’ appearance.[13] These lesions 
are due both to direct parasitic tissue invasion and the 
ensuing immune response directed against the parasite;[33] 
and active lesions are often associated with contiguous old 
scars.[34] Patients with AIDS have a different presentation 
of  the disease, with a broad variety of  clinical signs,[35] and 
the differential diagnosis should include other infectious 
diseases, such as cytomegalovirus and syphilitic retinitis.[1] 

Retinochoroidal inflammation during a primary or 
recurrent eye infection generally persists for 2 to 4 
months.[34] In an observational case series comprising 
154 patients with active OT lesions followed for at least 
5 years, it was found that almost one patient out of  four 
developed blindness in at least one eye; and one out of  
five patients had recurrences, mainly in eyes with previous 
retinal scars. [36] The risk of  recurrence of  OT is higher in 
individuals aged 40 or more, and also within 5 years after 
the most recent episode. [37]

Toxoplasmic encephalitis

Even in this era of  highly active antiretroviral therapy, 
toxoplasmic encephalitis (TE) is a leading cause of  
morbidity and mortality in AIDS patients,[2] and is usually 
caused by reactivation of  a latent infection. [38] A wide 
range of  nonspecific symptoms, such as dementia, ataxia, 
lethargy, seizures, can be present, which makes the clinical 
diagnosis difficult to make,[39] and TE should be suspected, 
especially in areas with a higher prevalence of  the disease, 
like South America. 

Although not pathognomonic, the presence of  multiple 
brain abscesses is the most typical feature of  T. gondii 
infection in AIDS patients. Postmortem brain analyses 
describe a global involvement of  both hemispheres, 
although the basal ganglia and the corticomedullary junction 
are the commonest sites of  T. gondii brain infection.[38] 

Congenital toxoplasmosis

Newborns presenting with congenital toxoplasmosis can 
be asymptomatic but can also develop retinochoroiditis 
and/ or CNS involvement.[40] It is estimated that prevalence 
of  congenital toxoplasmosis is 1-10 per 10,000 live births 
in United States,[41] one per 770 live births in Southeast 
Brazil[42] and one per 3,000 live births in France.[43] Although 
hard to estimate, the burden attributed to the disease in 
Netherlands is approximately 620 disability-adjusted life 
years (DALYs) annually, mainly due to retinal disease and 
fetal loss.[44] This burden is comparable to that of  the well-
known and frequent food-borne pathogen Salmonella spp.[45] 

The risk of  vertical transmission is higher at later stages 
of  pregnancy, but infection is usually more severe if  
transmitted early in the gestation period.[9]

Intracranial calcifications may be present and are detected 
by ultrasonography. Clinical signs and symptoms include 
hydrocephalus, delayed mental development and/ or 
epilepsy, which may mimic other congenital infections of  
the TORCH complex (i.e., rubella, cytomegalovirus, herpes 
simplex virus).[13]

Congenital OT is generally more sight-threatening than 
acquired infections, as retinal lesions found in congenitally 
infected newborns are often placed in the macula,[36] 
the region responsible for central vision, and children 
presenting with toxoplasmosis-related blindness or low 
vision will live many years with the disability. 

In the United States, approximately 9% of  children 
with congenital toxoplasmosis have significant visual 
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impairment,[46] whereas rates are much higher in other 
regions. Within Europe, 29% of  such children have visual 
impairment, compared with 87% from the Brazilian 
cohorts, in the three to four years following birth.[47] 

Laboratory diagnosis 

Detection of  prior infection can be documented by 
serology, with changes in serology used to infer acute 
infection. The IgG response generally appears within 7 to 
14 days of  infection, has a peak within 30 to 60 days and 
usually persists lifelong.[48] 

IgM appears prior to IgG after primary infection but 
typically do not persist, and if  present, indicate acute 
infection; but confirmatory tests should be executed, as 
its specificity is not always satisfactory. By testing the 
avidity for T. gondii IgG, one can discriminate whether the 
infection was acquired recently or in the past,[48] as in a small 
percentage of  the cases T. gondii IgM can remain positive 
for up to 24 months.[49] 

Other methods that may also be used to assess the 
disease are the histology of  infected tissues, polymerase 
chain reaction (PCR) of  body fluids (like cerebrospinal 
fluid), or culture of  the parasite. For prenatal diagnosis, 
PCR to detect parasite DNA on amniotic fluid should be 
performed.[48] PCR of  aqueous humor and/ or vitreous 
can be an important tool to diagnose OT with atypical 
presentation in AIDS patients.[50]

TREATMENT AND PREVENTION

Hygienic measures can reduce the transmission of  the 
parasite, such as washing fruits and vegetables, avoiding 
consumption of  raw and undercooked meat, and washing 
hands after gardening or handling cats.[41] Although these 
measures are cost-effective and easily implemented, in 
some areas water used for washing may be contaminated 
with toxoplasmosis.[51] Many pregnant women are unaware 
that toxoplasmosis can be transmitted through uncooked 
meat, for example;[52] and educative campaigns should be 
devised to help prevent the transmission of  the disease. 

Treatment of  TE in AIDS patients consists of  
pyrimethamine, sulfadiazine and folinic acid, with 
clindamycin used as an alternative in patients allergic to 
sulfadiazine. Prophylaxis against TE is indicated in IgG-
positive patients with less than 100 CD4 T lymphocytes per 
mm3, and consists of  trimethoprim-sulfamethoxazole. [38] 
Patients taking pyrimethamine must have their blood cells 
regularly monitored, as the drug can potentially cause bone 
marrow depression.[9]

Although there are an immense number of  varieties 
of  different therapies to treat acute or recurrent OT, a 
combination of  sulfadiazine, pyrimethamine, folinic acid 
and oral prednisone is the commonest therapy prescribed 
by ophthalmologists.[33] Short-term therapy of  OT does not 
prevent disease recurrence, although prolonged suppressive 
therapy with sulfamethoxazole and trimethoprim can 
reduce the number of  recurrences.[53] It is important to 
emphasize that there is no treatment that restores damaged 
retinal cells, and both active lesions and scars can lead to 
permanent blindness.

CONCLUSION

Although most immunocompetent individuals infected 
with toxoplasmosis remain asymptomatic throughout 
life, worldwide this parasite causes a large amount of  
visual loss and morbidity, in addition to fatal infections 
in immunocompromised patients. Hygienic measures are 
cost-effective and can reduce the chance of  transmission, 
and new studies should be directed towards prevention of  
primary infection. 
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