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Abstract The last two decades have seen a paradigm

shift in the understanding of ocular toxoplasmosis. Post-

natally acquired infection with its atypical presentations,

has emerged as a common form of the disease. We con-

ducted a questionnaire-based survey to investigate the

characteristics of atypical presentations and current treat-

ment practices of ocular toxoplasmosis, in India. A written

questionnaire was distributed to ophthalmologists at two

major uveitis meetings, held in Hyderabad, India in Janu-

ary, 2009. It evaluated characteristics of atypical presen-

tations of ocular toxoplasmosis and specific treatment-

related issues in India. Of 37 respondents who completed

the questionnaire, 28 (75.6%) found atypical presentations

in less than one-fourth of ocular toxoplasmosis patients.

Atypical presentations were mostly seen as primary reti-

nitis lesion, and in healthy immuno-competent individuals.

Most ophthalmologists (n = 28, 75.6%) thought viral ret-

initis to be the most common differential diagnosis for

atypical ocular toxoplasmosis and relied on serological

tests (n = 19, 51.3%) for the diagnosis. Twenty-three

(62.1%) respondents treated all patients with active lesions.

A diverse range of treatment regimens were used, tri-

methoprim-sulphamethoxazole combination being most

common (n = 12, 32.4%). Corticosteroids were included

in all regimens. Atypical presentations of ocular toxo-

plasmosis were identified by all ophthalmologists, partici-

pating in the survey, though not commonly by most.

Treatment practices were diverse, reflecting the lack of

consensus on this issue.
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Introduction

Ocular toxoplasmosis (OT) is one of the most common

manifestations of human toxoplasmosis, worldwide (Hol-

land 2003). OT has often been associated with the typical

lesion, defined as unilateral focal retinochoroiditis at the

border of a pigmented scar with overlying vitritis (Smith

and Cunningham 2002; Holland 2004). Such lesions have

traditionally been associated with late manifestation and

reactivation of congenital disease (Montoya and Liesenfeld

2004). A 2005 survey of ophthalmologists in the United

States indicated nearly half of the respondents (227 of 459)

thought congenital infection as the most common cause of

OT in clinical practice (Lum et al. 2005). This has changed

in last two decades. There is now clear evidence that post-

natally acquired infection commonly causes ocular disease,

and is even more prevalent than congenital OT (Holland

1999; Gilbert and Stanford 2000).

Since post-natally acquired OT need not be associated

with a retinochoroidal scar (Smith, 2002), it can gives rise
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to a variety of ‘atypical’ lesions. Hence, we suspect that a

large pool of OT lesions would belong to the ‘atypical’

category. Such lesions may be confused with other infec-

tious and non-infectious conditions and need additional

tests for accurate diagnosis, unlike the typical lesions

(Fardeau et al. 2002; Mahalakshmi et al. 2006; Talabani

et al. 2009).

Previous surveys on practice patterns in OT have been

directed at management practices, number of patient visits

and the ophthalmologist’s knowledge about the disease

(Engstrom et al. 1991; Holland and Lewis 2002; Lum et al.

2005; Torun et al. 2008). They have not addressed the

prevalence, characteristics and diagnosis of the atypical

forms of OT in clinical practice. The overall sero-preva-

lence of anti-Toxoplasma gondii antibodies (IgG) in India

(24.3%) (Dhumne et al. 2007), is similar to that in the

United States (22.5%) (Jones et al. 2001), though signifi-

cantly lower than other parts of the world (Silveira et al.

1988). However, there are no studies on the clinical pre-

sentations and treatment practices for OT, in India. Our

survey, the first of its kind in the country, bridges the above

gaps by focusing on the characteristics of atypical presen-

tations and the various treatment practices for OT, in India.

Materials and methods

A written questionnaire (Table 1) was distributed to oph-

thalmologists at two meetings—a ‘special interest group’

meeting on OT at the Asia ARVO (Association for

Research in Vision and Ophthalmology) and the annual

meeting of the Uveitis Society of India—both held in

Hyderabad, India on consecutive days in January, 2009.

These meetings provided a captive survey group that was

likely to have specific interest in OT, and also handled a

significant number of OT cases. A given ophthalmologist

could answer the questionnaire only once, in the two

meetings. Respondents from countries other than India

were excluded for this study. The study methodology was

similar to previous surveys on practice patterns in OT that

had been conducted in United States and Germany (Eng-

strom et al. 1991; Holland and Lewis 2002; Lum et al.

2005; Torun et al. 2008). There were 11 questions in all.

Questions 1 and 2 evaluated the case load of uveitis and OT

respectively, in the ophthalmologist’s practice. Questions

3–7 addressed the prevalence and clinical characteristics of

atypical forms of OT. Typical OT was defined as unilateral

focal retinochoroiditis at the border of a pigmented scar

with overlying vitritis (Smith and Cunningham 2002;

Holland 2004). Questions 8–11 dealt with specific issues,

related to management of OT. Responses to all questions

were sought in a multiple-choice format. An option of

‘others’ was given for select questions to allow for unique

answers to those questions. As in a previous survey (Hol-

land and Lewis 2002), ‘frequent treaters’ were the oph-

thalmologists treating more than 20 new OT patients in a

year.

Survey results

A complete response was obtained from 37 ophthalmolo-

gists, practicing in India, 17 (45.9%) of who were identified

as ‘frequent treaters’. The details are summarized in

Table 1. Of the 37 respondents, 26 (70.3%) treated more

than 20 new uveitis patients in a month. The average

duration of practice, post-specialization was 8.6 years

(median 12 years; range 3–40 years). Twenty of 37

respondents belonged to the southern states of India, seven

to west, six to north and four to east and north-east. The

details of the responses are provided in Table 1.

Atypical presentations

Atypical presentations of OT were identified in clinical

practice by all ophthalmologists participating in the survey.

Most respondents (n = 28, 75.6%) found atypical presen-

tations in less than one-fourth of their patients with OT.

Only 3 respondents found atypical presentations in more

than 75% of their patients—all belonged to the ‘frequent

treaters’ group. The most common form of atypical pre-

sentation, as seen by majority of respondents, was a pri-

mary lesion i.e. full-thickness retino-choroiditis not

associated with pigmented scar (n = 30, 81.1%). Atypical

presentations were seen in healthy, immunocompetent

adults by most ophthalmologists (n = 24, 64.8%), as

against HIV-infected (n = 8, 21.6%) or elderly individuals

(n = 4, 10.8%). The most likely differential diagnosis for

these presentations was identified as viral retinitis by

majority of respondents (n = 28, 75.6%). Ocular tubercu-

losis (n = 9, 24.3%) was the next likely differential diag-

nosis. Most ophthalmologists (n = 19, 51.3%) relied on

serological tests for diagnosis of OT in patients with

atypical presentations. Only two respondents—both ‘fre-

quent treaters’—used the Goldman–Witmer co-efficient for

this purpose.

Treatment practices

Majority of respondents (n = 23, 62%) treated all patients

with active lesions. The remaining treated only vision-

threatening lesions. There was a great diversity in the

choice of anti-toxoplasma treatment, both in the combined

and the ‘frequent treaters’ groups. The two most common

regimens were—a combination of trimethoprim and sul-

phamethoxazole (n = 12, 32.4%), and a combination of
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Table 1 Results from questions on clinical case load, atypical presentations and treatment practices of ocular toxoplasmosis, in India

Question All respondents

(n = 37)

Frequent treaters

(n = 17)

How many new patients of uveitis are seen in your clinic in a month?

\20 11 (29.7%) 0 (0%)

20–50 21 (56.7%) 12 (70.5%)

51–100 4 (10.8%) 4 (23.5%)

[100 1 (2.7%) 1 (5.8%)

How many new patients with Ocular Toxoplasmosis are seen in your clinic in a year?

\5 5 (13.5%) –

5–20 15 (40.5%) –

21–50 17 (45.9%) 17 (100%)

[50 0 (0%) 0 (0%)

What is the percentage of ‘atypical’ presentations in your patients with Ocular Toxoplasmosis? (‘Typical’ would mean unilateral focal

retinochoroiditis at the border of a pigmented scar with overlying vitritis)

\25% 28 (75.6%) 10 (58.8%)

25–50% 5 (13.5%) 3 (17.6%)

50–75% 1 (2.7%) 1 (5.8%)

[75% 3 (8.1%) 3 (17.6%)

Which is the most common form of atypical presentation, seen by you?

Full-thickness retino-choroiditis not associated with pigmented scar (primary lesion) 30 (81.1%) 13 (76.4%)

Punctate outer retinal toxoplasmosis 0 (0%) 0 (0%)

Neuro-retinitis 7 (18.9%) 4 (23.5%)

Other than above 0 (0%) 0 (0%)

What is the most common profile in your patients with atypical presentations?

Healthy, immuno-competent 24 (64.8%) 10 (58.8%)

Elderly 4 (10.8%) 3 (17.6%)

HIV 8 (21.6%) 4 (23.5%)

Non-HIV immuno-compromised 1 (2.7%) 0 (0%)

Which of the following diseases are most likely to cause diagnostic dilemma in patients with atypical presentations of Ocular Toxoplasmosis?

Viral retinitis 28 (75.6%) 12 (70.5%)

Ocular tuberculosis 9 (24.3%) 5 (29.4%)

Non-infectious uveitis 0 (0%) 0 (0%)

Others 0 (0%) 0 (0%)

What is your basis for diagnosis of Ocular Toxoplasmosis in patients with atypical presentations?

Clinical diagnosis 7 (18.9%) 7 (41.1%)

Polymerase chain reaction (PCR) 9 (24.3%) 4 (23.5%)

Serological tests (serum) 19 (51.3%) 4 (23.5%)

PCR and Goldman-Witmer co-efficient 2 (5.4%) 2 (11.7%)

What are your criteria for treatment of patients with Ocular Toxoplasmosis?

Treat all active lesions 23 (62.1%) 17 (100%)

Lesions threatening optic nerve/fovea/blood vessels 0 (0%) 0 (0%)

Significant drop in visual acuity 0 (0%) 0 (0%)

Lesions threatening optic nerve/fovea/blood vessels or significant drop in visual acuity 14 (37.8%) 0 (0%)

Which is your preferred anti-toxoplasma regimen?

Pyrimethamine ? Sulphadiazine 3 (8.1%) 2 (11.7%)

Trimethoprim?Sulphamethoxazole 12 (32.4%) 7 (41.1%)

Pyrimethamine?Sulphadiazine?Clindamycin 11 (29.7%) 1 (5.8%)

Trimethoprim?Sulphamethoxazole?Clindamycin 6 (16.2%) 4 (23.5%)

Clindamycin 2 (5.4%) 1 (5.8%)
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pyrimethamine, sulphadiazine and clindamycin (n = 11,

29.7%). All respondents used concurrent corticosteroid

therapy. Most (n = 26, 70.3%) began corticosteroid ther-

apy after 48 h of antimicrobial therapy and continued anti-

microbial therapy after ending corticosteroid therapy

(n = 21, 56.7%).

Discussion

The current survey focused on two key issues of OT in

ophthalmic practice—atypical presentations and treatment

practices, in India. To the best of our knowledge, it is the

first such report from Asia (Medline search; key words:

ocular toxoplasmosis, survey, clinical features, treatment),

as all previous surveys on OT were from the Western

Hemisphere (Engstrom et al. 1991; Holland and Lewis

2002; Lum et al. 2005; Torun et al. 2008). The respondents

had reasonable clinical experience (average 8.6 years,

post-specialization) and most (n = 26, 70.3%) had a sig-

nificant case load of uveitis ([20 new patients per month).

Our interest in atypical presentations of OT was for two

reasons—its association with post-natally acquired infec-

tion and the difficulty in differentiating these lesions, in the

absence of sophisticated diagnostic tools, from other

infectious and non-infectious conditions. The role of post-

natally acquired infection in OT has gained prominence in

the last two decades (Holland 1999). It was calculated that

two-thirds of OT lesions in the United Kingdom were

probably caused by post-natally acquired infection (Gilbert

and Stanford 2000). In a recent report from France,

acquired infections (23.5%) were found to be a more

common cause of OT, than congenital infections (14.6%),

though the origin of infection could not be determined in

the majority (61.9%) of patients (Delair et al. 2008).

Post-natally acquired toxoplasmosis characteristically

presents as focal chorioretinitis without associated old

scars, particularly in early stage of systemic disease

(Ronday et al. 1995; Montoya and Remington 1996). In the

report from France, 87 (20.5%) of 425 eyes with OT had

active chorioretinitis without scar(s) (Delair et al. 2008). Of

these, 29 (33.3%) had serologically proven acquired

infection, while 54 (62.1%) had infection of unknown

origin. The clinical spectrum of atypical presentations of

OT, in addition to primary retinitis lesions, also includes

neuroretinitinis, primary outer retinal toxoplasmosis, reti-

nal vasculitis, retinal and sub-retinal vascularisation and

pigmentary retinopathy (Smith and Cunningham 2002).

Such lesions, when not accompanied by an old scar (as

seen in typical OT) may have similarity with posterior

uveitis syndromes seen in other infectious and non-infec-

tious conditions, and therefore, result in diagnostic

dilemma. In our survey, all respondents reported atypical

presentations of OT in their clinical practice, albeit in less

than one-fourth of their patients with OT. We speculate

that there could be under-reporting, either due to lack of

awareness or lack of appropriate diagnostic facilities.

Interestingly, three respondents reported atypical presen-

tations in more than 75% of their patients with OT. All

three were ‘frequent treaters’, associated with a high vol-

ume tertiary care center, with facilities for polymerase

chain reaction and intra-ocular antibody testing.

Table 1 continued

Question All respondents

(n = 37)

Frequent treaters

(n = 17)

Azithromycin 2 (5.4%) 1 (5.8%)

Clindamycin?Azithromycin 1 (2.7%) 1 (5.8%)

What are your criteria for beginning corticosteroid therapy in patients with Ocular Toxoplasmosis?

At the time of starting antimicrobial therapy 2 (5.4%) 2 (11.7%)

After 48 h of starting antimicrobial therapy 26 (70.2%) 15 (88.2%)

Only after verifying clinical response to starting antimicrobial therapy (could be [48 h) 9 (24.3%) 0 (0%)

Other 0 0

Do not use corticosteroids 0 0

What are your criteria for stopping corticosteroid therapy in patients with Ocular Toxoplasmosis?

Continue anti-microbial therapy after ending corticosteroid therapy 21 (56.7%) 7 (41.1%)

Stop anti-microbial therapy, once corticosteroid dose reach lower ranges (e.g. \10 mg/day) 12 (32.4%) 8 (47.05%)

Stop anti-microbial and corticosteroid therapy simultaneously 4 (10.8%) 2 (11.7%)

Others 0 (0%) 0 (0%)

Percentages mentioned in the table refer to the respondents, and not the distribution of lesion types or risk groups. Values in bold represent the

most common response for the given question

Frequent treaters: Physicians treating more than 20 new patients with ocular toxoplasmosis, in a year
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The most common atypical presentation reported in this

survey was a full-thickness retinochoroiditis not associated

with a pigmented scar (primary ocular toxoplasmosis). It

was reported by 30 (81%) respondents, though 7 (19%)

respondents found neuro-retinitis to be the most common

atypical presentation. Since primary OT was the most

commonly reported form of atypical presentation in our

survey, expectedly these lesions were found by most

respondents in healthy, immunocompetent individuals.

There are several reports of primary OT in healthy,

immuno-competent individuals with acquired T. gondii

infection (Ronday et al. 1995; Montoya and Remington

1996; Ongkosuwito et al. 1999), though the aggressive

forms have been seen in pre-disposed populations like the

elderly (Johnson et al. 1997), and HIV-infected individuals

(Holland et al. 1988).

As OT is a self-limiting disease, many of the atypical

presentations of OT are possibly not diagnosed correctly,

and recover even with inappropriate therapy. Therefore, the

actual incidence of atypical OT lesions may be higher than

that reported in our survey. Viral retinitis and ocular

tuberculosis, both of which can cause focal chorio-retinal

lesions, were reported the most likely differential diagnoses

for atypical OT. To accurately diagnose OT in such a sit-

uation, additional investigations would be needed (Fardeau

et al. 2002; Mahalakshmi et al. 2006; Talabani et al. 2009).

These include detection of toxoplasma DNA in ocular

fluids with polymerase chain reaction and intra-ocular

antibody testing for the Goldman-Witmer co-efficient. The

use of only serological tests in such cases by most

respondents in our survey reflects the non-availability of

higher diagnostic facilities in most places. The value of

serological tests in the diagnosis of primary OT is limited.

In one series, serologic evidence of recently acquired

infection was not present in half the cases of primary OT

(Ongkosuwito et al. 1999). The lack of appropriate diag-

nostic techniques could thus also be responsible for under-

detection of atypical OT in clinical practice in India. We

did not investigate the respective roles of IgG and IgM titre

testing in our questionnaire.

Our survey also evaluated treatment practices amongst

Indian ophthalmologists. 62% of respondents (n = 23),

including all the ‘frequent treaters’, treated all active

lesions, irrespective of associated findings. The remaining

(38%, n = 14) had specific criteria for treatment. These

included lesions threatening optic nerve, fovea or blood

vessels or a significant reduction in visual acuity. Our

survey did not evaluate each of these criteria separately.

This is in contrast to the surveys from the United States,

where only 15% of the uveitis specialists (Holland and

Lewis 2002), and 19% of general ophthalmologists treated

all patients regardless of ocular findings (Lum et al. 2005).

A more recent survey of members of the German Uveitis

Society revealed that 45% would treat all peripheral lesions

(typical/atypical), where as 100% would treat all central

lesions in immuno-competent patients (Torun et al. 2008).

Current evidences suggest that treatment for acute toxo-

plasmic retinochoroiditis is of no proven benefit as none of

the currently available drugs have any effect on the bra-

dyzoite stage of the parasite (Stanford et al. 2003). Early

conversion from the tachyzoite to bradyzoite stage prevents

action of the drugs on the parasite and fails to reduce the

risk of recurrences.

Six different anti-toxoplasmic drugs were used in seven

different combinations by the respondents. The combina-

tion of trimethoprim and sulphamethoxazole (32.4%) was

the most favored, and was marginally ahead of the com-

bination of pyrimethamine, sulphadiazine and clindamycin

(29.7%). Our finding differs from that in United States and

Germany, where the combination of pyrimethamine and

sulphadiazine was the most commonly used antibiotic

regimen (Holland and Lewis 2002; Torun et al. 2008).

Figure 1 compares the preferred antibiotic regimens in the

present study to the reports from United States and Ger-

many. Interestingly, the last survey from the United States

on treatment practices mentioned a shift towards use of

trimethoprim and sulphamethoxazole, increasing from 5 to

28%, between 1991 and 2001 (Holland and Lewis 2002).

There are no convincing reports on the efficacy of various

regimens. While Soheilian et al. (2005) reported no dif-

ference in the efficacies of trimethoprim/sulphamethox-

azole versus pyrimethamine (25 mg, instead of traditional

50 mg) and sulphadiazine in terms of reduction in retinal

lesion size and improvement in visual acuity, Rothova et al.

(1993) had reported marginally superior performance of

pyrimethamine in reducing the size of the retinal scar, but

also had higher adverse events.

All respondents in our survey, used corticosteroids in

their treatment regimens for OT. The use of corticosteroids

in the treatment of OT has been debated (Bosch-Driessen

and Rothova 1998). Given alone, it is known to cause

fulminant ocular toxoplasmosis, and used as an adjunct to

antiparasitic therapy, it has failed to alter the inflammatory

activity of the disease (Rothova et al. 1993). However, it is

generally accepted in clinical practice that corticosteroids

should be a part of treatment regimens. In the 2005 survey

from the United States, 80% of all respondents reported use

of both anti-parasitic drugs and steroids in healthy,

immunocompetent patients (Lum et al. 2005). The tem-

poral association between anti-parasitic and corticosteroid

therapy needs further exploration through controlled trials.

The present survey suffers from drawbacks typical of

any survey-based study. The questionnaire could not be

piloted and validated because of the small sample size.

Most of the respondents belonged to the southern states of

India, which could have skewed the results in that
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direction. Additionally, we could not investigate, the age

distribution of atypical lesions, and whether treatment

practices for atypical lesions differed from those for typical

lesions Future surveys could look into such issues.

To summarize, though recognized universally, atypical

presentations of OT are yet to have a significant presence in

Indian clinical practice. Increased awareness about these

presentations and better diagnostic facilities, might lead to

more frequent diagnosis of OT in such cases. Treatment

practices of OT are not uniform, though trimethoprim-

sulphamethoxazole appears to be slightly more favored

than other combinations.
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