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Cuban Ocular Toxoplasmosis
Epidemiology Study (COTES):
Clinical Features in 279 Patients from
Central Cuba

Abstract
Purpose: To characterize the clinical features of ocular toxoplasmosis (OT) in Central Cuba.

Methods: A database at a large regional referral center was searched for patients who, from
April 1, 2011 to May 31, 2013, had the potential diagnosis of OT. Inclusion criteria were the clinical
diagnosis of OT, characterized by focal retinochoroidal inflammation. Medical records were reviewed
to confirm inclusion criteria (visual acuity recorded in decimal form).

Results: 279 patients (329 total eyes) were affected with OT. Overall, 66.7% were diagnosed
with acquired OT with a mean age of 35.4 years and 1.8% with congenital OT with a mean age of 3.4
years. The time of onset of OT could not be determined in 28.3% (n=79) of patients. Patient clinical
presentations were posterior uveitis (72.8 %), quiescent retinochoroiditis (16.1 %), and panuveitis
(11.1%). Fourteen percent of patients had a slight decrease (0.9-0.6) in visual acuity, 44.4% a

moderate decrease (0.5-0.2), and 41.6% a marked decrease (< 0.1).

Conclusion: There exist large numbers of patients with active toxoplasmic uveitis in the Central
Cuban region. To our knowledge, this is the first report in the English medical literature describing OT
in the Cuban population.

Introduction

Toxoplasma gondii, an obligate intracellular protozoan with
a broad range of hosts, continues to be the most common cause of
infectious posterior uveitis in humans [1]. Cats are the definitive
hosts for T. gondii, and humans and other mammals continue
to 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, and even transplacental
transmission [1,2]. Interestingly, visual symptoms during acute
toxoplasma retinochoroiditis are typically secondary to vitritis.
Vision loss may become permanent due to formation of a macular
scar or the presence of optic atrophy. Although the classic triple-
drug therapy of pyrimethamine, sulfadiazine, and corticosteroid
is an effective choice, alternative treatment regimens including
single agent treatment with trimethoprim-sulfamethoxazole,
intravitreal injection of clindamycin with dexamethasone, or
combination of azithromycin with pyrimethamine have been
shown to be effective against ocular toxoplasmosis [1-3].

Despite its worldwide prevalence, worldwide rates of ocular
toxoplasmosis (OT) infection differ, with under-developed countries
having higher rates of infection. The prevalence of OT has been
reported to be higher in tropical regions, with seroepidemiological
research examining OT in Brazil and Colombia showing that there is
an increased prevalence in South America, Central America, and the
Caribbean compared to North America and Europe [1-3].

Although demographics and clinical manifestations of OT have
been extensively described in large parts of the world, there continues
to be a lack of characterization of OT in the Caribbean. The aim of
this non-comparative case series is to describe the clinical features
and demographics of OT in patients evaluated at a large tertiary
referral center in previously unassessed Central Cuba.

Materials and Methods

A retrospective study of the medical records of patients seen and
evaluated at the Centro Oftalmoldgico Provincial hospital in Sancti
Spiritus, Central Cuba was performed. The Centro Oftalmoldgico
Provincial hospital, opened in 2007, is a large tertiary referral
center that serves patients in a catchment area spanning over 20
municipalities (in 5 provinces) in Central Cuba. The majority of
patients are seen from within the Sancti Spiritus province, which is
made up of eight municipalities (Figure 1). A prospective database
kept by physicians at the center was used to identify all patients coded
with the diagnosis of OT during a consecutive 24-month period
from April 1, 2011, through March 31, 2013. Medical records were
reviewed to confirm inclusion criteria and gather demographic and
clinical data.

All patients presenting with a diagnosis of OT during the study
period were included in the cohort. Patients were categorized
according to acquisition of the infection (acquired or congenital).
Patients known to be HIV positive were not on antiretroviral
medications at the time of diagnosis with OT and were subdivided
for comparison against immunocompetent patients.
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Sancti Spiritus Province, Central Cuba

Figure 1: Map of Cuba showing the location of the Sancti Spiritus Province and
its corresponding municipalities. (see attached).

Only patients with definitive clinical diagnoses were included
in the study. Clinical diagnosis of acquired OT was defined by the
presence of classic active focal retinochoroidal inflammation without
associated retinochoroidal scars in either eye as well as a response to
therapy as expected. Furthermore, these patients had no history of
prior documented episodes or symptoms suggestive of prior episodes.
A diagnosis of congenital OT was made based on multiple factors
including: the presence of quiescent retinal toxoplasmic scars before
the age of seven years, complications, and retinochoroidal lesions in
the mother. Because of the presence of old scars in some patients, the
exact time of onset of ocular disease who could not be determined
and these patients were classified as undetermined.

Data gathered during the evaluation included demographics
(gender, race, age at presentation, location of residence); clinical
features (slit lamp findings of anterior and posterior segments, and
visual acuity recorded in decimal form); therapeutic treatment and
duration; complications; and other pertinent clinical information (i.e.
immune status). These clinical variables were compared across the
various groups. Self-identification was used to collect an individual’s
data on race, which was categorized into white (of European descent)
or non-white (mixed-race, Black, and Asian). The categorization into
white and non-white is a common cultural designation in Cuba.

Initial best-corrected visual acuity was determined on
presentation. Visual acuity data was categorized as a slight decrease
(0.9-0.6), a moderate decrease (0.5-0.2), or a large decrease (<0.1).

The zone of retinochoroiditis involved was determined by
using indirect ophthalmoscopy. Holland described the technique of
localizing infectious retinitis lesions to one or more of 3 retinal zones
in 1989 [4]. As defined in the original study, zone 1 corresponds to
an area comprising both 2 disc diameters (3600 um) from the foveal
center and 1 disc diameter (1800 um) from the margins of the optic
disc. Lesions localized to this area are considered to be the most sight-
threatening. Zone 2 is defined as the area extending from zone 1 to
the clinical equator of the eye; identified by the anterior borders of the
ampullae of the vortex veins; and zone 3 extends from the equator to
the ora serrata.

Statistical analysis was performed using the Stata statistical
software program (STATA Corp., College Station, TX). The Pearson
chi-squared test and Fisher’s exact test was used as indicated by the
data. The Student’s t-test was used in the comparison of means and p
values < 0.05 were considered statistically significant.

This study was reviewed and approved by the Institutional Review
Board of Montefiore Medical Center and Albert Einstein College of
Medicine and by the Centro Oftalmoldgico Provincial Hospital. All
procedures followed adherence to the tenets of the Declaration of
Helsinki and HIPPA regulations. The identities of patients were kept
confidential. No informed consent was required for this study.

Results
Study population characteristics

In total, 279 patients from five provinces (20 municipalities) across
Central Cuba fulfilled the inclusion criteria. Patient demographic
and ophthalmic data is given in Table 1. Ages ranged from 1 to 84
years (mean age, 35.2; median age, 36 years). Overall, 67% (n=186)
of the cohort was diagnosed with acquired OT (44.6% male, 55.4%
female) with a mean age of 35.4 and 1.8% (n=5) was congenital (80%
male, 20% female) with a mean age of 3.4 (p = 0.179 and < 0.0001 for
gender and age comparisons, respectively). Three of the five patients
with congenital OT presented with quiescent retinochoroidal scars
before the age of seven years, and two patients presented with active
retinochoroidal lesions before two years of age. Five percent (n=13)
acquired OT during pregnancy with a mean age of 25.4 and 3.2%
(n=9) of patients were HIV positive at the time of diagnosis with a
mean age of 46.1. Mean follow-up was 8 months (range, 2-30 months).
No patients were receiving immunosuppressive medications at the
time of first presentation with OT and, other than HIV, there were no
other reasons for immunosuppression.

The time of onset for the T. gondii infection could not be
accurately determined in 28% (n=79) of patients, often due to the
presence of quiescent subclinical retinochoroidal scarring, which was
noted in 60% (n=45) of these patients. In total, 329 affected eyes in
279 patients were documented, with unilateral disease noted in 82.1%
(n=229) of all patients. There was no significant difference in bilateral
versus unilateral disease between acquired and congenital groups or
between acquired HIV positive and negative patients (p = 1.000 and
0.215, respectively). Overall, 65.6% (n=183) of all patients were aged
between 15 and 45 years (Figure 2). Of these patients, 83.1% (n=152)
presented with symptomatic active OT.

Clinical manifestations and visual acuity

Table 2 details the clinical manifestations found in patients
with OT. Classic active retinochoroidal lesions were noted upon
initial presentation in 72.8% (n=203) of patients while quiescent
retinal scars were noted in 16.1% (n=45) of patients. HIV positive
patients with acquired OT were more likely to present with multifocal
retinochoroidal lesions than HIV negative patients (p < 0.001).
Three patients with active retinochoroidal lesions presented with
concomitant optic nerve involvement (Jensen’s disease). Kyrieleis
arteritis, manifested by nodular yellow plaques within retinal arteries,
was noted in three patients.
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Of the total 279 patients, 86% (n=240) presented with
either a moderate or large decrease in visual acuity (Table 2).
Furthermore, HIV positive patients with acquired OT were more
likely to experience a large decrease in visual acuity compared to
immunocompetent patients (p = 0.039). Patients who presented
with clinical manifestations of panuveitis, multifocal active
retinochoroidal lesions, and multifocal choroiditis were more likely
to experience a large decrease in visual acuity (p < 0.001, p <0.001,
and p = 0.005, respectively). In contrast, patients presenting with
quiescent retinochoroidal scars had less severe decreases in visual
acuity (p < 0.001).

Retinal lesions

The zonal location of retinal lesions in all affected eyes of patients

Table 1: Patient Demographics and Ophthalmic Data.
Diagnosis
Congenital Acquired Acquired Ocular
Ocular Ocular Toxoplasmosis |Undetermined
Toxoplasmosis Toxoplasmosis in HIV patients
N (%) N (%) N (%) N (%)
Total (N =279) 5(1.8) 186 (66.7) 9(3.2) 79 (28.3)
Sex
Male 4(80.0) 83 (44.6) 5 (55.6) 20 (25.3)
Female 1 (20.0) 103 (55.4) 4 (44.4) 59 (74.7)
Race
White 5 (100) 126 (67.7) 6 (66.7) 47 (59.5)
Non-white |0 (0) 60 (32.3) 3(33.3) 32 (40.5)
Median age, y ;5 , (1¢) 354 (5-80)  46.1(35-72)  |35.7 (5-84)
(range)
Affected Eye
(N =329)
Right 2 (40.0) 87 (46.8) 5 (55.6) 25 (31.6)
Left 2 (40.0) 63 (33.9) 4 (44.4) 41 (51.9)
Bilateral 1(20.0) 36 (19.4) 0(0) 13 (16.5)
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Figure 2: Number of patients with ocular toxoplasmosis, stratified by age and
gender.

who presented with active OT is summarized in Table 3. Of the total
271 eyes affected with active OT, 37.3% (n=101) had lesions that were
located within zone 1, nearest to the macula and optic nerve. Sixteen
percent (n=44) had lesions spanning zones 1 and 2 and 35.4% (n=96)
had lesions solely within zone 2, while more peripheral lesions in
zone 3 were observed in 11.1% (n=30) of affected eyes. Patients with
congenital OT were more likely to contain central lesions in zone 1
compared to patients with acquired OT (p = 0.011).

Complications

Complications developed in 42.3% (n=118) of patients. The most
common complications included strabismus (9.7%, n=27), epiretinal
membranes (7.5%, n=21), glaucoma (5.4%, n=15), and cataract (5.0%,
n=14) (Table 4). Strabismus developed more often in patients with
congenital OT compared to patients with acquired OT (p < 0.001).
All retinal lesions noted in patients with strabismus were localized to
zone 1. Neurotoxoplasmosis and optic nerve atrophy was observed
more often in HIV positive patients with acquired OT compared to
immunocompetent patients with acquired OT (p < 0.001 in both
cases). No difference in the development of complications was
observed between treated and untreated patients.

Treatment

Treatment data is shown in Table 5. In total, 83.5% (n=233) of
patients were treated for OT. Forty percent (n=112) received the
antiparasitic agents pyrimethamine and sulfadiazine along with oral
corticosteroids, 27.2% (n=76) received sulfamethoxazole (SMX)
with oral corticosteroids, and 16.1% (n=45) were treated with a
combination of trimethoprim (TMP), SMX, azithromycin, and oral
corticosteroids. Treatment for immunocompetent patients with
acquired OT varied, with 38.2% (n=71) of these patients treated
with antiparasitic agents, 37.6% (n=70) treated with SMX and
oral corticosteroids, and 24.2% (n=45) treated with TMP-SMX,
azithromycin and oral corticosteroids.

Discussion

This study examined the demographics and clinical features of
a large cohort of patients with OT over a 24-month study period
in Central Cuba. Sixty-seven percent of patients were diagnosed
with acquired OT and 1.8% were congenital. Over 80% of patients
presented with signs of active symptomatic OT, with those presenting
with retinal lesions in zone 1 more likely to experience moderate or
large decreases in visual acuity. On average, HIV positive patients
presented more often with signs of advanced toxoplasmosis, such
as multifocal retinal lesions and the development of intracranial
toxoplasmosis (Table 4).

The mean age at initial presentation for patients with active
OT was 35.6, slightly higher than previous reports [1,5-8]. Overall,
60% of all patients were aged between 10 and 40, consistent with
the observation that OT manifests most commonly during the
second through fourth decades of life [5,6,9-11]. Unilateral ocular
involvement was present in 82% of all patients, similar to previous
reports [6,12].

This report supports recent evidence which suggests that
more people are affected by postnatal rather than by prenatal
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Table 2: Initial Clinical Manifestations and Visual Acuity in Patients with Ocular Toxoplasmosis.
Total Diagnosis
1.Congenital Ocular,  2.Acquired  Ocular 3.Acquired Ocular Toxoplasmosis in
N = 279 patients| Toxoplasmosis Toxoplasmosis 1vs. 2 HIV patients 2vs. 3
N (%) N=5 N =186 P Value N=9 PValue
N (%) N (%) N (%)
Manifestation
Posterior uveitis 203 (72.8) 2 (40) 186 (100) <0.001 9 (100) 1.000
e 5080 3) °0) w00
Panuveitis 31 (11.1) 0 (0) 0(0) 0 (0)
Visual Acuity
Slight decrease (0.9-0.6) 39 (14.0) 0 (O)v 14 (7.5) 1.000 0 (0) 1.000
0_2';"°derate decrease (0.5 154 (44.4) 3 (60) 96 (51.6) 1.000 2(22.2) 0.100
Large decrease (< 0.1) 116 (41.6) 2 (40) 76 (40.9) 1.000 7(77.8) 0.039

Table 3: Retinal Lesion and Visual Acuity Characteristics in Patients Presenting
with Active Ocular Toxoplasmosis.

Location of Retinal Lesions

Zone 1 Zone Zone 2 |Zone 3
1+2
N(%) N(%) N(%) N(%)
_ 101 44 96 30
Total (N = 271 affected eyes) (37.3)  (162) (354) (11.1)
Diagnosis
Congenital ocular toxoplasmosis (n =2) 2 (100) 0 (0) 0(0) 0(0)
; ’ _ 34 85 24
Acquired ocular toxoplasmosis (n = 222) |79 (35.6) (153) (38.3) (10.8)

Acquired ocular toxoplasmosis in HIV
patients (n = 9)

Undetermined (n = 38)

2(22.2) 1(11.1) 6(66.7) 0(0)

18 (47.4) 9 (23.7) 5 (13.1) 6 (15.8)

Visual Acuity
Slight decrease (0.9-0.6) (n = 19) 6(316) 0(0) 7(36.8) 6(316)
Moderate decrease (0.5-0.2) (n = 125) 49 (39.2) 1 (0.8) ?:4 b 768)
Large decrease (<0.1) (n = 127) 46 (36.2) ?;3 9) (2116 5) (1173 4)

toxoplasmosis [9,13-16]. The presence of quiescent retinochoroidal
scars on initial presentation in 16.1% (n=45) of patients prevented the
determination of the exact age and mode of acquisition of OT in this
group. Subsequently, this undetermined group was not compared
to the acquired or congenital group at the risk of overestimating or
underestimating possible differences.

T. gondii retinal lesion location has been shown to have an effect
on visual acuity in patients [5,8,17]. Recently, in a prospective study
of 281 children with congenital toxoplasmosis, Tan et al., observed
that nearly half the children with a posterior pole lesion developed a
visual impairment in the affected eye, compared to less than 20% of
those with more peripheral lesions [17]. Additionally, Bosch-Driessen
et al, attributed legal blindness in nearly one quarter of 154 patients
to the macular location of retinal lesions and retinal detachments [5].
In this study, utilizing retinal zone definitions described by Holland
et al. [4], 37.3% of active lesions were localized to zone 1. Lesions

located within zone 1 and those involving both zones 1 and 2 were
associated with larger decreases in visual acuity than more peripheral
lesions (p = 0.001, Table 3).

Furthermore, the zonal location of retinal lesions was associated
with the presence or development of strabismus. Patients who
developed strabismus were more likely to have a lesion localized to
zone 1 (p < 0.001). The proximity of the lesion to the macula and
optic nerve and subsequent sensory deprivation in the affected eye, if
untreated for extended periods, is likely to accelerate the development
of strabismus. Strabismus was present or developed in 25% (n=11) of
pediatric patients during the study period. This finding is especially
important in young children, who are often unable to vocalize a
decrease in vision, and is a likely reason why strabismus has been
described more often in this population. In a study investigating long
term OT involvement in patients with congenital OT, Meenken et
al,, reported the occurrence of strabismus in 76% of patients [18].
Additionally, Kodjikian et al., in France attributed the development
of strabismus to the macular location of lesions in 86% of cases [19].
A number of studies have reported similar observations, with the
development of strabismus in pediatric patients ranging from 36%
to 70% [20,21].

The risks of advanced or disseminated toxoplasmosis in
immunocompromised hosts are well known, and several studies
have reported on the benefits of earlier and continued treatment in
this group of patients [22-24]. In the present study, HIV positive
patients with acquired OT more often presented with multifocal
active retinal lesions compared to immunocompetent patients. (p <
0.001). Decreased immune system responses in immunosuppressed
or immunodeficient patients may facilitate an increased parasitic
load, leading to the development of additional lesions [23,25,26].
This is further supported by Bosch-Driessen et al., who reported that
multifocal retinal disease was more common in patients that were
immunosuppressed and treated solely with corticosteroids [5].

Various atypical manifestations of ocular toxoplasmosis have been
previously described and were noted here in several patients. Kyrieleis
arteritis, a type of retinal vasculitis with segmental yellow-white
intra-arterial plaques was observed in three patients. All presented
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Table 4: Complications in Patients with Ocular Toxoplasmosis.
Diagnosis
1. Congenital Ocular 2. Acquired Ocular 3. Acquired O.c u.lar
Total . ) Toxoplasmosis in HIV
Toxoplasmosis Toxoplasmosis )
patients

N = 279 patients N=5 N =186 1vs. 2 _ o 2vs. 3

N (%) N (%) N (%) P Value N=9 N (%) P Value
Strabismus 27 (9.7) 3 (60) 2(1.1) <0.001 0(0)
Epiretinal membrane 21 (7.5) 1 (20) 13 (7.0) 0.319 0 (0)
Glaucoma 15 (5.4) 0(0) 11 (5.9) 1.000 0(0)
Cataract 14 (5.0) 0(0) 8(4.3) 1.000 0(0)
Macular hole 7 (2.5) 0(0) 3(1.6) 1.000 0(0)
CNV 6 (2.2) 1(20) 4(2.2) 0.125 0(0)
Neurotoxoplasmosis 6(2.2) 0 (0) 0 (0) - 6 (66.7) <0.001
Vitreous hemorrhage 6 (2.2) 0 (0) 5(2.7) 1.000 0 (0)
Vasculitis 4(1.4) 0(0) 2(1.1) 1.000 0(0)
Optic nerve atrophy 3(1.1) 0(0) 0(0) - 3(33.3) <0.001
CME 2(0.7) 0(0) 2(1.1) 1.000 0(0)
Secondary retinal detachment 2(0.7) 0(0) 2(1.1) 1.000 0(0)
Peripheral granuloma with
epiretinal membrane 2(0.7) 0(0) 2(1.1) 1.000 0(0)
Retinal tear 2(0.7) 0(0) 1(0.5) 1.000 0(0)
Vitritis 1(0.4) 0(0) 1(0.5) 1.000 0(0)
CME = cystoid macular edema
CNV = choroidal neovascularization
Table 5: Treatment Regimens for Patients with Ocular Toxoplasmosis.

Treatment

Pyrimethamin+ Sulfadiazine Sulfamethoxazole + Oral gilltfg:ggizl)r(]a;oz’feg;:flr;?;;nisone None
+ Oral Prednisone N (%) Prednisone N (%) N (%) N (%)
0,

Total (N = 279) 112 (40.1) 76 (27.2) 45 (16.1) 46 (16.5)
Diagnosis
S(;r)\genltal ocular toxoplasmosis (n 2 (40) 0(0) 0(0) 3 (60)
Acc_]uued ocular toxoplasmosis 71(38.2) 70 (37.6) 45 (24.2) 0(0)
(n =186)
Acquired ocular toxoplasmosis in
HIV patients (n = 9) 5 (55.6) 4(44.4) 0(0) 0(0)
Undetermined (n = 79) 34 (43.0) 2(2.5) 0(0) 43 (54.4)
Treatment was given for at least 4 weeks, dosages were as follows:
Pyrimethamine: 75-100 mg induction dose for 3 days followed by maintenance dose of 50 mg daily; sulfadiazine 2 x 1 g daily; sulfamethoxazole 2 x 500 mg daily
every 12 hours; azithromycin 1500 mg induction followed by 100 mg maintenance dose; trimethoprim-sulfamethoxazole 2 x 480 mg daily; prednisone in combination
with above regimens: 1 mg/kg with weekly taper.

with large decreases in visual acuity and neurotoxoplasmosis later
developed in one. Neuroretinitis, clinically defined by optic disc
edema with hemorrhages and a macular star was noted in three
patients. Although usually seen in the setting of cat scratch disease and
leptospirosis [27,28], several studies have reported the occurrence in
patients with recent serological evidence of toxoplasmosis [29,30].
Juxtapapillary choroiditis (Jensen’s Disease) was noted in three
patients and is characterized by retinochoroiditis adjacent to the optic
disc. The edema that surrounds the lesion ultimately involves part of
the nerve head, often inducing optic neuritis. Immunocompetent

patients generally have a good prognosis with partial recovery of
vision, while those who are immunocompromised generally do not
[31,32].

Sulfadiazine, pyrimethamine, and systemic corticosteroids
continue to be the most commonly used therapy for OT [33].
Although treatment for OT has historically aimed to reduce the
duration and severity of intraocular inflammation, a large review
of the literature examining the effectiveness of treatment for acute
toxoplasmic retinochoroiditis by Stanford et al, found no clear
evidence of a beneficial effect of antimicrobial treatment on the
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duration of inflammation in patients [34]. Furthermore, in the largest
prospective trial assessing the effectiveness of various treatments
for OT, including classical therapy and TMP-SMX, Rothova et al.
reported no difference in the duration of inflammatory activity as well
as in the mean recurrence rate after three years of follow-up between

treated and untreated patients [35].

Since their report, similar

findings have been described [33,36,37].

Limitations of our study include the short duration of follow-

up along with the reliance on purely clinical diagnoses, which
increases the risk of misclassification of patients. However, the
characteristic initial presentation of OT and subsequent clinical
response to treatment allowed us to be confident in the diagnoses.
Other limitations of this study include having to rely on the accuracy
of medical records.

In summary, this present study examines the clinical features

of OT in a previously unassessed region. OT continues to be an
important medical issue, particularly in younger individuals, who are
at an increased risk of infection and recurrence. To our knowledge,
this is the first report describing ocular toxoplasmosis in the Cuban
population. Identifying and describing these patients will offer
further insights into the characterization of ocular toxoplasmosis
in the Caribbean and is an important first step in determining
toxoplasmosis and uveitis population-based rates of disease in Cuba.
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