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MATERNAL-NEONATAL REPORTS

Ocular Outcome of Brazilian Patients With Congenital
Toxoplasmosis

Eleonor Gastal Lago, MD, PhD, Mariana Miranda Endres, MD, MSc, Maréla Flores da Cunha Scheeren, MD, MSc,
and Humberto Holmer Fiori, MD, PhD

Background: Retinochoroiditis is the most frequent manifestation of con-
genital toxoplasmosis. We aimed to describe the ocular outcome and factors
that may influence the visual prognosis of these patients.

Methods: Cohort of patients with confirmed congenital toxoplasmosis seen
between 1996 and 2017 in Porto Alegre, southern Brazil.

Results: Seventy-seven patients were included, of which 65 (85.5%) were
identified by routine screening. Median age at the end of the follow-up
was 10 years (minimum 2, maximum 25). Retinochoroiditis was present in
55 patients (71.4%). New retinochoroidal lesions developed after the first
year of life in 77.8% of the patients who began treatment after the fourth
month of life, compared with 35.2% among those treated before 4 months
of life (relative risk=0.45, 95% confidence intervals: 0.27-0.75, P=0.02)
and 33.3% among those treated before 2 months of life (relative risk=0.42,
95% confidence intervals: 0.25-0.72, P=0.01). There was a peak incidence
of new retinochoroidal lesions between 4 and 5 years and another peak
between 9 and 14 years, the latter only among girls. Thirty-four patients
with retinochoroiditis were followed up for 10 years or more, and the school
performance was appropriate in 28 (82.4%).

Conclusions: The high incidence of new retinochoroidal lesions during
the follow-up period indicates the importance of long-term follow-up of
patients with congenital toxoplasmosis. Initiating treatment within the first
4 months of life, especially within the first 2 months, was a protective factor
against the later development of retinochoroiditis. Despite the usual favora-
ble prognosis, the high morbidity of congenital toxoplasmosis in Brazil was
confirmed.

Key Words: toxoplasmosis, congenital infections, chorioretinitis, visual
acuity, risk factors
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Retinochoroiditis is the most frequent manifestation of congeni-
tal Toxoplasma gondii infection, and even infants without any
abnormal findings are at a remarkable risk of developing ocular
lesions in the short or long term.' It is recommended that after
confirmation of congenital toxoplasmosis in the fetus, neonate, or
infant, treatment be initiated as soon as possible and maintained for
1 year postnatally, even in asymptomatic patients.'**
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Retinochoroidal lesions caused by congenital toxoplasmosis
tend to be more severe, and their recurrence tends to be more fre-
quent among children from North and South America when com-
pared with other regions such as Europe.’!! Nevertheless, despite
several relevant studies on the outcome of patients with congenital
toxoplasmosis, there is a paucity of studies with extended follow-
up in Brazil."”*"* Long-term follow-up is crucial to provide reliable
information on the course of diseases in different geographic sce-
narios, helping the formulation of guidelines and policies.

This study aimed to describe the ocular outcome and to
investigate the previous history, clinical aspects, and treatment
data that may influence the visual prognosis of congenital toxo-
plasmosis.

METHODS

Retrospective cohort study with data collected from the
records of patients seen between 1996 and 2017 at the congenital
infections outpatient clinics (public and private sectors) of Hospi-
tal Sdo Lucas at Pontifical Catholic University of Rio Grande do
Sul (HSL-PUCRS), in Porto Alegre, southern Brazil. All patients
with congenital toxoplasmosis identified within the first year of
life received specific drug therapy (pyrimethamine, sulfadiazine,
and folinic acid), in addition to other therapeutic measures when
indicated, such as systemic corticosteroids, neurosurgic proce-
dures, and motor and visual stimulation, in compliance with cur-
rent guidelines.

The inclusion criteria were follow-up for at least 12 months
of life and persistence of anti-7. gondii immunoglobulin (Ig) G up
to this age. Cases with insufficient records were excluded from the
study. Variables related to the ocular outcome, such as presence of
retinochoroiditis and other ocular findings, location and number of
lesions, recurrence of lesions, and visual quality, were assessed.
Other variables included perinatal history, suspicion, and diagno-
sis of congenital toxoplasmosis, clinical picture, data on treatment
within the first year of life, neuropsychomotor development, and
school performance.

Neuropsychomotor development was evaluated during
pediatric consultations, using the Denver developmental screening
test, whereas the data on school performance were obtained from
parents’ reports. School performance was assessed only in those
patients with 10 years of age or older, and it was deemed appropri-
ate when the child was attending the grade expected for his/her age.
The laboratory tests were carried out at the clinical laboratory of
HSL-PUCRS, and serum analyses were performed using the micro-
particle enzyme assay (MEIA) (Imx, Abbott, Abbott Park, IL) up to
1998 and the enzyme-linked fluorescence assay (ELFA) (VIDAS,
bioMérieux, Brazil) for the other periods. The neuroimaging exams
were performed at the hospital’s imaging center.

Ophthalmologic examinations were carried out by several
ophthalmologists, indicated by the pediatric team from among pedi-
atric ophthalmology specialists. All examinations were conducted
with an indirect ophthalmoscope after mydriasis. Eye examinations
were performed, in general, on a monthly basis in the first year of
life, every 4-6 months up to school age, and annually thereafter,
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but periodicity could vary depending on the available resources of
families.

Macular or paramacular retinochoroidal lesions were con-
sidered as central lesions. Visual acuity was assessed by an oph-
thalmologist in patients older than 3 years and described as %.
According to the international classification, visual acuity can be
classified as normal (=80%), mild visual loss (<80%=30%), poor
vision (<30%>5%), and blindness (<5%)."> In children younger
than 3 years or in patients in whom visual quality was reported
by the patient or by the family, the terms “normal vision,” “good
vision,” or “able to follow small objects” were regarded as normal
vision; the term “abnormal” was regarded as undetermined visual
loss; the descriptions “able to follow light” and “peripheral vision
only” were regarded as poor vision; and “total loss” was regarded
as blindness. Bilateral poor vision or unilateral or bilateral blind-
ness were regarded as severe visual loss.

To assess the effect of the time at which postnatal treat-
ment was initiated on the later development of retinochoroidi-
tis, a smaller sample was used, which included only those
patients followed up for at least 5 years of life and excluded
those who had not received any treatment during the first year
of life.

Statistical analyses were performed using EPI INFO version
7.2.2.16. Continuous numerical variables were described as median
and interquartile range (IQR) or as mean and standard deviation,
whereas categorical variables were described as absolute number
and percentage. The %> test (or Fisher’s exact test) was used to
assess the associations between variables and outcomes of inter-
est for categorical variables, and Student’s ¢ test or Mann-Whitney/
Wilcoxon test was used for continuous variables. A P<0.05 was
considered to be significant.

The study was approved by the institutional Research Eth-
ics Committee. Since this study was a retrospective one, a consent
form did not have to be signed by the patients or their legal guard-
ians. An agreement for data usage was signed by the researchers.
All guidelines established in Resolution no. 466 of December 12,
2012, issued by the National Health Council, linked to the Bra-
zilian Ministry of Health, and the 1994 Declaration of Helsinki
and its later revisions, which regulate research studies that include
humans, were followed.

RESULTS

Sampling

In the study period, 537 neonates, infants, or children with
suspected or confirmed congenital toxoplasmosis were referred to
the aforementioned centers. In 425 cases, congenital toxoplasmosis
was ruled out or the patients were lost to follow-up before confir-
mation of the diagnosis. Of the 112 patients with confirmed con-
genital toxoplasmosis, 26 were lost to follow-up before 12 months
of life and 9 were excluded because of incomplete data records.
Thus, the sample comprised 77 patients, corresponding to 75 preg-
nancies (2 twin pairs) (see Figure, Supplemental Digital Content 1,
http://links.lww.com/INF/E143).

Demographic and Perinatal Data, Suspicion,
Diagnosis, and Treatment

Congenital toxoplasmosis was suspected during routine
screening (prenatal, neonatal, or of parturient women) in 65 (84.4%)
of the cases. Among the 33 infants detected by newborn screening,
31 (93.9%) mothers had more than 6 prenatal visits. Twenty-seven
mothers had been diagnosed during pregnancy, and, among them,
20 (74%) received prenatal treatment (13 with spiramycin and 7
with pyrimethamine, sulfadiazine, and folinic acid). More perinatal
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data are shown in Table, Supplemental Digital Content 2, (http:/
links.lww.com/INF/E144).

Clinical and serologic criteria for initiating postnatal treat-
ment of the infants are summarized in Table, Supplemental Digital
Content 3 (http:/links.Iww.com/INF/E145). Seventy-three infants
(94.8%) had been treated with pyrimethamine, sulfadiazine, and
folinic acid in the first year of life. Treatment was initiated within
the first 4 months of life in 63 patients (81.8%) and within the first
2 months of life in 57 patients (74.0%). Although the total length of
the initial treatment was 12 months in almost all of the 73 patients
diagnosed in the first year, the time of treatment within the first
year of life varied according to the age of diagnosis and the inter-
ruptions. Thus, in these 73 patients, the median total length of treat-
ment was 12.0 (IQR 12.0-12.0) months, while the median time
of treatment within the first year of life was 10.5 (IQR 8.0-11.0)
months, and the mean was 9.3 +2.6 months.

Twelve infants (representing 16.4% of 73 diagnosed in the
first year of life and 30.8% of 39 with retinochoroiditis in the first
year) received systemic corticosteroids in the first year of life,
including 10 (83.3%) due to active retinochoroiditis (see Table,
Supplemental Digital Content 3, http://links.lww.com/INF/E145).
In subsequent years, systemic corticosteroids were used in the
presence of active retinochoroiditis. Corticosteroids (1 mg/kg/d of
prednisone or prednisolone) were started 48 hours after the specific
therapy, maintained until the ocular lesions were healing, and then
gradually withdrawn over a period of 1 week. The average time of
corticosteroid use in each course was 2 months. No intraocular or
topic therapy was prescribed.

Fifty-eight patients (79.5%) had some drug-related adverse
effects. The most frequent adverse reaction was neutropenia, treated
with escalation of folinic acid dose or with temporary discontinua-
tion of pyrimethamine (see Table, Supplemental Digital Content 3,
http://links.lww.com/INF/E145). No severe infection that could be
attributed to neutropenia was observed. There were no severe drug-
related adverse effects.

Clinical Picture at Baseline, Neurologic and
Hearing Disorders

Data on these topics are described in Text and Table, Supple-
mental Digital Content 4, http://links.lww.com/INF/E146.

Follow-up Period

Median age at the end of the follow-up period was 10 years,
IQR 6-14 years, minimum (min.) 2, maximum (max.) 25 years. No
significant difference in age was observed at the end of the follow-
up period between girls (median 10, IQR 5-15, min. 3, max. 23)
and boys (median 11, IQR 6-14, min. 2, max. 25 years) (P=0.74).
Age at the end of follow-up was higher in patients with ocular
lesions (median 11, IQR 6-15, min. 2, max. 25 years) than in those
patients without such lesions (median 7.5, IQR 4-10, min. 3, max.
20 years) (P=0.02).

Frequency and Time of Onset of Ocular Lesions

Fifty-four patients were examined by an ophthalmologist
within the first 2 months of life when retinochoroiditis was detected
in 19 (35.2%), all with central lesions (either macular or paramacu-
lar) and 8 (14.8%) with active lesions. Of the 35 patients without
ocular lesions within the first 2 months, 8 (22.8%) were diagnosed
with cicatricial peripheral retinochoroiditis within the first year of
life; and another 12 cases of retinochoroiditis were diagnosed in
infants in which the first ophthalmologic examination was only
performed between 2 and 11 months of life. Therefore, at the end
of the first year of life, 39 (50.6%) patients had already been diag-
nosed with retinochoroiditis.
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At the end of follow-up, 55 (71.4%) patients had been diag-
nosed with retinochoroiditis, with or without other ocular mani-
festations. Two patients presented with ocular alterations without
retinochoroiditis, 1 with strabismus only, and another 1 with stra-
bismus and bilateral optic neuritis. Findings that cooccurred with
retinochoroiditis included: strabismus in 30 patients (39.0%), optic
neuritis in 4 (5.2%) (bilateral in 1), vitritis in 5 (6.5%) (including 2
cases of vitreous bands), nystagmus in 4 (5.2%), and microphthal-
mos in 3 (3.9%).

Among the 55 patients with retinochoroiditis, the first lesion
was diagnosed within the first year of life in 39 (70.9%), within
the second year in none, and between 2 and 11 years of age in 16
patients (29.1%). Twenty-two patients had new lesions after the first
one, totaling 39 cases of relapse from the third year to the third dec-
ade of life. Adding up the 16 retinochoroidal lesions that appeared
for the first time after the first year of life, there were 55 episodes
of new lesions after the first year of life among 29 patients (see
Figure, Supplemental Digital Content 5, http://links.lww.com/INF/
E147). As with initial lesions, there was no case of recurrence in
the second year of life.

Considering the presence of retinochoroiditis in the first
year alone, the rate was slightly higher in boys (18/34; 52.9%) than
in girls (21/43; 48.8%), without statistical significance (P=0.72).
However, the episodes of retinochoroiditis after the first year of
life (initial episodes+relapses) were more frequent in girls (36/55
episodes; 65.4%) than in boys (19/55 episodes; 34.5%) (P<0.01).
There was a peak incidence of new retinochoroidal lesions (both
initial and relapses) between 4 and 5 years of age, and another peak
between 9 and 14 years, the latter only among girls (Fig. 1).

Symptoms Concomitant With the Appearance of
Retinochoroidal Lesions

None of the children who developed new retinochoroidal
lesions before 7 years of age complained about symptoms (23
episodes). From this age onward, symptoms were reported by
patients during 24/32 (75.0%) episodes. The most frequent symp-
tom was myodesopsia (commonly known as “floaters”), followed
by blurred vision, headache, localized pain, and distorted vision.
Some patients reported more than 1 symptom. In all cases, the
symptoms ceased with drug treatment for 2—4 months. Preexisting
lesions, which had already healed, did not change with treatment.
After the acute phase of relapses, there was no permanent deterio-
ration of vision.

16

Visual sequelae, such as blind spots (scotoma), peripheral
vision only, and poor peripheral vision, were reported by some
patients during the chronic phase. However, some older children
and adolescents with retinal lesions that could indicate visual field
impairment did not perceive it.

Location and Number of Retinochoroidal Lesions

Central lesions were predominant during the first year,
being detected in 39/60 (65.0%) eyes. Lesions that developed
later (including relapses), where instead predominantly peripheral,
appearing in 31/44 (70.5%) eyes (P<0.001).

In the last ophthalmologic examination, central lesions were
distributed evenly on both sides: 28 in the right eyes (19 macu-
lar and 9 paramacular) and 25 in the left eyes (17 macular and 8
paramacular), affecting 53 eyes in 40 patients with central lesions.
Regarding the number of all retinochoroidal lesions, there was
1 lesion in 11 patients, 2 lesions in 13 patients, 3 lesions in 14
patients, between 4 and 9 lesions in 10 patients, and 10 or more
lesions in 4 patients. There was no information about the number of
lesions in 3 medical records. Figure, Supplemental Digital Content
6, http://links.lww.com/INF/E148, shows the location of retinocho-
roidal lesions in the last assessments of the 55 patients.

Treatment of Toxoplasmosis in the First Year
of Life versus Development or Recurrence of
Retinochoroiditis

The mean duration of treatment for congenital toxoplas-
mosis within the first year of life was higher in patients without
development or recurrence of retinochoroiditis after the first year
(9.6£2.8 months) than in those patients who developed new lesions
after this age (7.7+3.8 months) (P=0.01).

A smaller sample, used to assess the influence of the
age at which treatment was initiated on later development of
retinochoroiditis, included 63 patients who received some treat-
ment in the first year and were followed up at least until their
fifth year of life. In this sample, early treatment was a protec-
tive factor against the later development of retinochoroiditis.
Seven of 9 (77.8%) patients who began treatment between the
S5th and 10th months of life developed new retinochoroidal
lesions after the first year, when compared with 19/54 (35.2%)
patients who began treatment before 4 months of age (relative
risk=0.45, 95% confidence intervals: 0.27-0.75, P=0.02) and
to 16/48 (33.3%) patients who began treatment before 2 months
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FIGURE 2. Development of episodes of retinochoroiditis after the first year of life according to the age at which treatment for
congenital toxoplasmosis was initiated, in 63 patients treated within the first year and followed up at least until the fifth year
of life. * First group versus third group (treatment initiated before 2 months versus after the fourth month): RR=0.42, 95% Cl: 0.25-0.72,
P=0.01. Sum of the first 2 groups versus third group (treatment initiated before 4 months versus after the fourth month): RR=0.45, 95% Cl:
0.27-0.75, P=0.02. Statistics: Fisher’s exact test. Cl indicates confidence interval; RR, relative risk.

of age (relative risk=0.42, 95% confidence intervals: 0.25-0.72,
P=0.01) (Fig. 2).

Posttreatment Serologic Rebound versus
Development or Recurrence of Retinochoroiditis
After the First Year of Life

Anti-T. gondii 1gG was assessed after discontinuation of first
treatment in 64 children. Of these, all had posttreatment serologic
rebound—IgG concentration reached >1000 IU/mL in 57 (89%),
>3000 IU/mL in 42 (65.6%), and >6000 IU/mL in 26 patients
(40.6%). The mean time during which IgG levels remained above
1000 IU/mL was 22 +19 months, minimum of 4 months and maxi-
mum of 7 years.

Throughout the follow-up period, there was no association
between anti-7. gondii 1gG concentrations or length of serologic
rebound and the later development of new retinochoroidal lesions.
However, no new lesions were observed during the second year of
life, when serologic rebound was at its peak; and among 57 patients
with IgG levels greater than 1000 IU/mL, only 1 developed a new
retinochoroidal lesion (in the fourth year of life).

Visual Quality, Neurodevelopment, and School
Performance

Visual quality was assessed in 50 of 55 patients with retino-
choroiditis. Sixteen patients (32.0%) were considered to have nor-
mal vision, 19 (38.0%) had unilateral or bilateral mild or undeter-
mined visual loss, 10 (20.0%) had poor vision in the worst eye, 4
(8.0%) had poor vision in both eyes, and 1 (2.0%) had bilateral
blindness. The last 5 cases (10%), classified as severe visual loss,
also had abnormal findings on physical examination immediately
after birth (4 with microcephaly, 1 with macrocephaly, and 3 with
microphthalmos) and 4 had severe motor and intellectual impair-
ment.

Visual acuity could be determined in 20 patients, 4-25 years
of age. By cross-checking the description of retinal lesions with the
visual acuity in the 40 eyes, there was a large variation in those eyes
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with central lesions. In 8 eyes with macular lesions, visual acu-
ity ranged from 10% to 40%; in 10 eyes with paramacular lesions,
acuity ranged from 5% to 70%, except in 1 with 100%. In 15 eyes
with peripheral lesions only, visual acuity reached 100%, except in
1 with 50% (this eye had more than 10 peripheral lesions). In 7 eyes
without lesions, acuity was 100%.

Thirty-four patients with retinochoroiditis were followed
up to 10 years of age or older; school performance was poor in
6 (17.6%) and adequate in 28 (82.4%). In the latter, 12 patients
(42.9%) did not have visual impairment and 9 (32.1%) had uni-
lateral visual impairment; 7 (25.0%) had bilateral visual impair-
ment, but over the years they improved their visual quality, being
able to read and keep up with the school activities. Three infants
with macular retinochoroiditis, 2 of whom with nystagmus, showed
abnormal head positioning while gazing, which normalized during
treatment with visual stimulation.

In 6 patients with retinochoroiditis the age at the end of fol-
low-up was 18 years or older. Three had central lesions in the right
eye, and 3 had bilateral central lesions. Visual level ranged between
70% and normal in the best eye and between 10% and peripheral
vision in the worst eye. Four of these patients were college students,
and 2 had already entered the job market.

DISCUSSION

To the best of our knowledge, this is the first Brazilian study
to describe long-term follow-up of a large sample of patients with
congenital toxoplasmosis, predominantly identified during routine
screening. The importance of early treatment and its maintenance
during the first year of life was corroborated, as treatment initi-
ated within the first 4 months of life, especially within the first 2
months, was a protective factor against later development or recur-
rence of retinochoroiditis. Moreover, this study underscored the
importance of both prenatal and newborn screenings: consider-
ing only those mothers who had an adequate number of prenatal
visits, less than 50% were diagnosed with toxoplasmosis during
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pregnancy. Newborn screening allowed detecting infected infants
before development of symptoms. The more favorable outcome of
patients treated in the first year of life is in line with the findings
of other studies>'*!” and, for ethical reasons, can only be compared
with historical controls of older cohorts when no specific treatment
was performed.'8-2

Despite the positive effect of treatment during the first year
of'life, a relevant number of children and adolescents developed new
ocular lesions, thus highlighting the importance of regular follow-
up of patients with congenital toxoplasmosis. The rise in the rate
of retinochoroiditis between the end of the first year of life and the
end of the study period demonstrates that prevalence of retinocho-
roiditis in congenital toxoplasmosis may increase as the follow-up
is extended, which was previously seen in other populations.2!-2

After the first year of life, the first peak incidence of new
retinochoroidal lesions (initial and relapses) occurred between 4 and
S years of age, and the second peak occurred between 9 and 11 years
(among girls only). Phan et al'” described a peak incidence from 5 to
7 years and another one from 15 to 20 years; Wallon et al*> observed
peaks around 7 years of age and between 11 and 13 years, but no dif-
ference between sexes was described. Issues about age and sex had
never been described in Brazilian children. Gomez-Marin et al,*® in
a Colombian cross-sectional study, found a higher frequency of ocu-
lar toxoplasmosis in girls with 13—16 years of age when compared
with boys of the same age; and in the United Kingdom, Chapman
et al*’ found a higher prevalence of young women in a group of
patients with ocular toxoplasmosis compared with a control group.
Both hormonal and immunologic factors are likely implicated in the
associations of retinochoroiditis with age, puberty, and sex.?”

Retinochoroidal lesions developed after the first year of life,
either for the first time or as relapses, were predominantly periph-
eric, concurring with the findings of other studies on children
treated within the first year of life.*!”2303! This is quite the oppo-
site of what occurred with patients not treated in the first year of
life, in whom most of the new lesions, developing at any time, were
described as central,'*?** suggesting the effect of postnatal treat-
ment on the severity of lesions. The literature has demonstrated that
severely affected children, especially those with neurologic mani-
festations, tend to have more severe retinochoroidal lesions,'®*
which was also observed in the present cohort.

Given the difficulty in performing an ophthalmologic
examination in young children, several authors have suggested that
peripheral cicatricial retinochoroidal lesions detected later could be
already present at birth.?83+37 In the present study, nearly 20% of
the patients examined in the first 2 months of life, who apparently
did not have any ocular involvement, had peripheral lesions on an
examination carried out some weeks later. For that reason, retino-
choroidal lesions detected until the end of the first year were used
as our starting point.

This leads to the recommendation that ophthalmologic
examination be repeated every month in the first year of life in
newborn infants with a suspected diagnosis of congenital toxoplas-
mosis whose first examination had normal findings. Sometimes,
retinochoroiditis may be the only diagnostic confirmation in an
infant with suspected congenital toxoplasmosis. This was observed
by Vasconcelos-Santos®” in 15.7% of newborn infants with positive
IgM in the paper-filter technique but negative IgM and IgA in con-
firmatory tests, in which retinochoroiditis was the only abnormal
finding. With regard to monitoring within the first months of life,
we underscore the development of clinical signs, such as hepato-
megaly and splenomegaly, after the neonatal period, which could
also be a warning sign in cases of uncertain diagnosis.

No relapse or development of first lesion was observed in
children with 12-24 months of age, most of whom had very high
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specific IgG levels due to posttreatment serologic rebound. This
fact was also noted by Phan et al,> who pointed out an increase in
antibody levels after treatment discontinuation, but absence of new
lesions, suggesting that the parasite could have been reactivated but
then suppressed by the child’s immune response. This finding leads
to the conclusion that in the second year of life, right after the treat-
ment has been discontinued, there is no increased risk of develop-
ing retinochoroiditis.

There exists a consensus agreement that the treatment of
congenital toxoplasmosis should be initiated as soon as possible,
but after the diagnosis is confirmed.'*7 Such treatment requires
regular blood and urine tests because of possible adverse effects,
mainly neutropenia, which was the major cause for treatment dis-
continuation in this cohort, in line with the literature and twice as
frequent according to a study carried out in Minas Gerais.'** How-
ever, no severe consequence of neutropenia or other drug-related
adverse effects were observed.

Visual acuity varied considerably in eyes with paramacular
lesions (5%—70%) and with macular lesions (10%—40%). This has
been described in the literature. In the study by Tan et al,® oph-
thalmologists estimated the visual acuity of 25 patients based only
on the characteristics of the retina. They correctly identified 10/17
(58,8%) eyes with visual impairment and 28/33 (84,8%) eyes with
no visual impairment. Errors occurred mainly in eyes with central
lesions. Mets et al*® were also surprised at the satisfactory visual
quality of some patients, even in the presence of apparent foveal
involvement, and Peyron et al,?' assessing adults with congenital
toxoplasmosis, observed a better visual acuity than expected from
the characteristics of retinal lesions.

Some children of this cohort, who seemed to have severe
visual impairment at an early age, developed reading skills with
some visual support and managed to keep up with their school
activities. In several cases, the child evidently replaced central
vision with peripheral vision over time. The main explanation for
that is the so-called eccentric fixation, that is, very young patients
with bilateral macular lesions develop an adaptive strategy for
using the peripheral retina instead of the damaged fovea. This locus
is known as preferred retinal locus, showing an association with the
abnormal head position adopted by some patients during activities
of daily living.*> Another explanation, according to Mets et al,* is
that, in some cases of extensive central lesions, an essential part
of the macula might have been spared. We concluded that even in
the presence of extensive macular lesions in a young child, it is not
possible to predict the final visual function.

In eyes with peripheral lesions only, visual acuity could be
more easily predicted; all eyes showed 100% of acuity, except one
with multiple lesions. However, visual quality may eventually be
affected in the presence of peripheral lesions, as they can cause
macular traction and lead to retinal detachment.**' Other ocular
manifestations than retinochoroiditis may affect visual acuity, such
as strabismus, cataract, glaucoma, and optic neuritis. Some of these
lesions are treatable and may remit. Just as in this study, the litera-
ture describes strabismus as the second most frequent ocular mani-
festation after retinochoroiditis and, quite often, this is the sign that
alerts to an ocular lesion in a child without previous diagnosis of
toxoplasmosis.?*3¢#! Antunes-Foschini et al*’ underscore the impor-
tance of rehabilitation and of rigorous follow-up since childhood,
and the importance of stimulation of both eyes, as one cannot know
which eye will be the dominant one when the visual system is fully
developed.

T. gondii can circulate in the bloodstream of immunocom-
petent individuals, and parasitemia can be associated with retino-
choroiditis reactivation. This explains the development of lesions at
distant sites from the primary lesions and in eyes that had not been
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previously affected.*? This finding strengthens the recommendation
for drug treatment of active retinochoroiditis, regardless of loca-
tion, especially in South America, where 7. gondii strains are more
aggressive. In addition, treatment at any age is associated with
quick resolution and healing of the lesions, preventing additional
visual damage.!->32363943

The fact that children younger than 7 years did not report
visual symptoms is clinically relevant and justifies ophthalmologic
assessments at intervals shorter than 6 months in this age group. On
the other hand, older children and adolescents often, although not
always, reported visual symptoms related to reactivation of retino-
choroiditis. Parents should be warned about the possible develop-
ment of these symptoms so that ophthalmologic examination can
be anticipated and treatment initiated, but this warning should be
given carefully to prevent undermining the self-confidence of par-
ents or patients themselves.* In some cases of chronic retinocho-
roiditis, even in the presence of lesions that could cause scotoma,
the “perceptual filling-in” (a response from the visual cortex in
which blind spots are filled in by preserved surrounding or con-
tralateral areas) may eliminate the symptom.*

This study demonstrated that the prognosis of the patients
without neurologic involvement was generally good, in spite of the
indisputable negative aspects of visual impairment. In over 80% of
the patients followed up for 10 years or more, school performance
was appropriate, even in those with bilateral visual impairment.
Wallon et al®* and Peyron et al?! also described normal school per-
formance and good quality of life in adolescents and adults with
congenital toxoplasmosis treated during the first year of life. Roizen
et al* conducted intelligence tests in children with visual impair-
ment caused by congenital toxoplasmosis. Children with monocular
visual impairment had intelligence quotients within normal ranges
but below the means obtained by children without deficit; the scores
were lower in tests that require discriminating thin intersection lines,
indicating that visual involvement might affect some aspects of the
cognitive test. The authors comment that intervention strategies
may be useful, facilitating the learning and performance of these
children, and they recommend the development of instruments for
measuring cognitive functions regardless of visual impairment.*

Limitations of this study include its retrospective nature so
that ophthalmologic assessments were performed in not entirely
uniform periods by several ophthalmologists. Nevertheless, the
examinations were made by experienced ophthalmologists using
appropriate techniques. Another limitation was the small number
of patients who had their visual acuity assessed, in addition to the
lack of a standardized acuity measurement and of perimetry exami-
nation, since visual field defects are described in most individuals
with ocular toxoplasmosis.3*47:48

The sample, which comprised almost exclusively patients
treated in the first year of life, did not have statistical power to
assess the effect of presence of treatment. Also, it was not possible
to assess the effect of prenatal treatment given the small number
of treated mothers. Previous studies have shown beneficial effects
of prenatal treatment, reducing the rate of new retinochoroidal
lesions, decreasing vertical transmission rates, and improving the
general prognosis of congenital toxoplasmosis. 37244950

Failure to identify 7. gondii strains was also a limitation.
It is known that the parasite genetics is a determining factor for
the outcome of toxoplasmosis, which is different between conti-
nents. 145153 Several 7. gondii genotypes can be found even
within the same region, including in human newborn infants with
congenital toxoplasmosis. Moreover, genetic characteristics of the
host also influence the clinical presentation of infection.’>** Thus,
other factors, not assessed in this study, could be involved in the
outcomes.
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In spite of these limitations, it may be concluded that
retinochoroidal lesions that arose after treatment were mainly
peripheral and were less frequent in those cases in which treat-
ment was initiated within the first 4 months of life, especially
within the first 2 months. There were no new lesions in the
second year of life during posttreatment serologic rebound,
but from the third-year new lesions were common, with a peak
incidence in preschool years and another one in early puberty,
the latter only among girls. Patients with central retinocho-
roidal lesions had a better outcome than expected in terms of
visual quality and not necessarily hindered intellectual devel-
opment. The most severe ocular involvement was observed in
association with severe central nervous system manifestations
already present at birth. Despite the favorable prognosis for
most patients, the high morbidity of congenital toxoplasmosis
in Brazil was confirmed.

These findings, which contribute to the knowledge on the
outcome of congenital ocular toxoplasmosis, may apply to popula-
tions other than the Brazilian one, even those in which the para-
site and the host have different characteristics. Guidelines for the
management of both gestational and congenital toxoplasmosis
should underscore the importance of detecting suspected cases
using a sensitive method, establishing the diagnosis quickly, ini-
tiating treatment as soon as possible, allowing the maintenance of
treatment during the first year of life, and ensuring the long-term
follow-up of patients.
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