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Abstract

Background Choroidal tuberculoma is possibly the most unequivocal manifestation of ocular infection with Mycobacterium
tuberculosis. Here, we investigate the need for adjunctive corticosteroids in the management of this infection. We have
compared the efficacy of anti-tubercular therapy (ATT) with or without oral corticosteroids, in management of choroidal
tuberculoma.

Methods We report a retrospective, observational study of patients treated with ATT for choroidal tuberculoma. Group A
patients were treated with standard 6-month ATT alone, and Group B with ATT and oral corticosteroids, with/without
intravitreal triamcinolone/ bevacizumab injections. Primary outcome measure was time to complete resolution of lesions.
Secondary measures were time to first sign of resolution and change in best corrected visual acuity (BCVA) at final visit.
Results Fourteen patients were included in the study—seven in Group A and seven in Group B. Both groups had similar
duration of symptoms and size of lesions but not baseline BCVA (p = 0.02). Perilesional fluid was noted in all eyes in each
group. Mean time to complete resolution in group A was 1.89 +0.28 (range 1.25-2) months, significantly lesser than group
B (5.17 £2.64 [range 2-9] months, p = 0.005, Mann—Whitney test). Mean time to first sign of resolution (range from 5 days
to 10 weeks, p =0.35) and mean change in BCVA between presentation and final follow up (p =0.2) were comparable
between both groups.

Conclusion Anti-TB monotherapy alone, may be sufficient for resolution of at least, select cases of choroidal tuberculoma,
without the need for adjunctive corticosteroids.

Introduction lesions [4-6], and guinea pigs infected with aerosolised Mtbh
develop choroidal granulomas in the eye [7]. Thus, chor-
oidal tuberculoma probably represent the most “direct”

manifestation of ocular TB.

Ocular tuberculosis (TB) has several clinical manifestations,
majority of which continue to have tenuous associations

with Mycobacterium tuberculosis (Mtb) infection in the eye
[1]. Amongst all the ocular TB manifestations, tubercular
choroidal granuloma or choroidal tuberculoma stands out
due to its strong association with Mtb infection in the eye. It
is commonly found in disseminated systemic TB [2, 3],
several histopathological studies have documented granu-
lomatous inflammation and acid-fast bacilli in the choroidal
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Despite such apparently direct associations, the lack of
accurate diagnostic tests, variations in clinical presentations,
and differences in treatment response, have deterred the
development of clear diagnostic and therapeutic protocols
for choroidal tuberculoma [8, 9]. Recently, the Collabora-
tive Ocular TB Study (COTS) reported consensus guide-
lines for initiating anti-TB therapy (ATT) in different
clinical presentations of TB choroiditis [10]. These guide-
lines strongly recommended (96.2% consensus) adjunctive
therapy with oral corticosteroids, for treatment of choroidal
tuberculoma not associated with systemic TB [10]. While
it is understandable that general guidelines cannot be all-
inclusive, our own experience and that of others, suggests
that patients presenting with select forms of ocular TB can
respond to anti-TB monotherapy without any need for
adjunctive corticosteroids [11, 12].
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Indeed, there is no conclusive evidence yet, of the utility
of adjunctive corticosteroids, in different forms of ocular, or
even systemic TB. Individual studies as well as systematic
meta-analysis, have not been able to demonstrate any ben-
eficial effect of concurrent corticosteroid therapy in ocular
TB [13, 14]. Even in TB of other organ systems, the role of
adjunctive corticosteroids has been questioned [15, 16].
Thus, the proposed guidelines for treatment of choroidal
tuberculoma need a thorough reappraisal. This is significant
since our understanding of the exact pathomechanisms in
different forms of ocular TB continue to be equivocal
[17, 18]. While histopathological studies of human and
animal eyes suggest the role of direct mycobacterial infec-
tion [2-7], cytokine analyses and cell-based studies from
intraocular fluids, have also suggested an autoimmune
pathology [19, 20]. While direct infection may be treated by
ATT alone, the resolution of autoimmunity mediated
inflammation would primarily require anti-inflammatory
therapy. In the current study, we have reviewed the pre-
senting features of patients with choroidal tuberculoma and
compared treatment outcomes of anti-TB monotherapy with
combination therapy of ATT and corticosteroids.

Methods

We retrospectively reviewed electronic medical records of
consecutive patients diagnosed as choroidal tuberculoma
between January 2014 to June 2019, at LV Prasad Eye
Institute, Bhubaneswar, a tertiary eye care centre in eastern
India. The following diagnostic keywords were used:
choroiditis, tuberculosis, tuberculoma, and choroidal gran-
uloma. The study was approved by the institutional review
board (IRB) and adhered to the guidelines of the Declara-
tion of Helsinki. Since this was a retrospective observa-
tional study, the need for an informed consent was waived
by the IRB. We divided cases into two groups: Group A
comprising of patients treated with ATT monotherapy; and
Group B, where ATT was combined with oral steroids +
local corticosteroid/anti-VEGF therapy. Only patients with
complete ocular examination including best-corrected visual
acuity (BCVA), slit lamp examination, intraocular pres-
sures, and fundus photography (seven-fields montage ima-
ges) on all visits, were included in the study. The diagnosis
of choroidal tuberculoma was made on basis of clinical
recognition of a choroidal granuloma >1 disc diameter
(DD); ancillary tests for systemic TB infection such as
tuberculin skin test (TST) and/or QuantiFERON TB Gold
test (QFT); radiological signs of healed or active pulmonary
TB (PTB); and exclusion of non-TB entities. We did not
combine the results of TST and QFT, which has been
reported to have superior diagnostic accuracy for ocular TB
than testing them in isolation [21]. All patients were

specifically enquired about history of recent contact with
PTB and received a thorough physician evaluation for any
evidence of pulmonary or extrapulmonary TB (EPTB).

The clinical recognition of choroidal tuberculoma was
based on the presence of elevated, sub-retinal, yellowish
white mass lesion with perilesional subretinal fluid (SRF),
with or without exudative retinal detachment (RD) (Fig. 1).
Ocular imaging with B-scan ultrasonography, fundus
fluorescence angiography (FFA), indocyanine green
angiography (ICGA) and optical coherence tomography
(OCT) was considered, either to rule out a differential
diagnosis or to document additional inflammatory signs
such as exudative RD or cystoid macular oedema (CMO).
The ATT regimen used in either group consisted of iso-
niazid, rifampicin, pyrazinamide and ethambutol (HRZE) in
induction phase of 2 months followed by maintenance
phase of 4 months with isoniazid and rifampicin (HR). ATT
therapy was monitored by an internist with periodic com-
plete blood count and liver function test over 6 months.
Supplemental oral vitamin B-complex was administered for
pyridoxine supplementation. Oral prednisolone, when con-
sidered, were started at a dose of 1mg/kg/day with a
maximum daily dose of 60 mg. The tapering schedule for
corticosteroids was as per earlier guidelines [22]. Intravi-
treal injections of triamcinolone acetonide (2 mg/0.05 cc)
and/or bevacizumab (1.25 mg/0.05 cc) were given in eyes
with clinically inadequate response to three weeks of full
dose corticosteroids.

The first signs of resolution of lesion were defined pre-
sence of one of the following signs: clinical reduction in
size or thickness of lesion, rounding of lesion margins,
decrease in exudative RD; OCT features of decrease in
SREF, resolution of intraretinal fluid. Complete resolution of
tuberculoma was defined as resolution of the choroidal
lesions, and subretinal fluid, accompanied by choroidal
atrophy, pigmentation and/or fibrosis. Primary outcome
measure was the time to complete resolution of tuberculoma
in each group. Secondary outcome measures were time to
first sign of resolution and mean change in BCVA at final
follow up.

Statistical analysis

Categorical variables were presented in number and per-
centage (%) and continuous variables were presented as
mean + SD and median. Normality of data was tested by
Kolmogorov-Smirnov test. If the normality was rejected, a
non-parametric test was used. Statistical tests were applied
as follows:

1. Quantitative variables were compared using indepen-
dent t-test or Mann-Whitney Test (when the data sets

were not normally distributed) between the two groups.
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Fig. 1 Treatment response to anti-TB monotherapy in choroidal
tuberculoma. A Colour fundus photograph of the right eye of patient
#1, group A (Table 1), showing two large, yellowish white subretinal
lesions, with overlying exudative retinal detachment. Disc hyperaemia
is also seen. B Fluorescein angiogram (arteriovenous phase) of
the same eye showing intra-lesional hyperfluorescence and peri- and
intra-lesional hypofluorescence (arrowheads)corresponding to the two

2. Qualitative variables were compared using Fisher’s
Exact test.

3. Kaplan—Meier survival analysis curve was used for time
of resolution and log rank test was used for comparison
between two groups.

A p value of <0.05 was considered statistically sig-
nificant. The data was entered in MS Excel spreadsheet and
analysis was done using Statistical Package for Social
Sciences (SPSS) version 21.0.

Results

We retrieved data of 18 patients, who were diagnosed as
choroidal tuberculoma during the study period. Three
patients were excluded due absence of any evidence of
systemic TB. One patient was excluded due to inadequate
follow up. Finally, 14 patients (14 eyes) were included into
the study. Group A (n=7) was treated with ATT mono-
therapy, and group B (n =7) with ATT and oral corticos-
teroid combination therapy. The summary data of baseline
demographic features, clinical presentations and treatment
outcomes is listed in Table 1.

The mean age, gender and duration of symptoms, were
comparable between both groups. Thirteen patients (92.6%)
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lesions. C Optical coherence tomography vertical line scan running
through both lesions, showing dome-shaped elevation of the choroid
with sub-retinal hyper-reflective material (‘contact sign’, arrow) and
perilesional fluid. D Two weeks following initiation of anti-TB
monotherapy, showing significant reduction in size of lesion (E) Five
weeks after treatment, near total resolution of both lesions, along with
overlying exudation.

were investigated with contrast-enhanced computerised
tomography (CECT) of thorax, which revealed active PTB
in three patients (two in group A and one in group B) and
healed PTB in four. The remaining six (46.2%) patients had
normal scans. One received a chest X-ray, which were
normal. One patient had been diagnosed with pulmonary
TB (PTB) prior to presentation to our clinic (group A, #4).
Majority of tuberculomas (n = 5) in group A were located at
the posterior pole, while in group B, three were located at
the posterior pole and four at the periphery. One eye in each
group had two tuberculomas (Fig. 1); all other eyes in both
groups had solitary lesions. The tuberculoma involved the
optic disc in two eyes in group A and three in group B. All
eyes with disc involvement had peripapillary splinter hae-
morrhages. One eye in group A, also had deep retinal
haemorrhages overlying the tuberculoma. All eyes in
both groups showed presence of perilesional fluid, either
clinically or on OCT (Fig. 1C). However, dense vitritis
(>grade 2) was seen in three group B eyes, but none in
group A (p=0.21).

We noted additional inflammatory lesions, in the study or
fellow eye, apart from the primary lesion. Among the study
eyes, two (one in each group) showed active multifocal
yellowish-white lesions (<1 DD size), which healed without
pigmentation during resolution of the primary lesion. Old,
pigmented chorioretinal scars were also seen in two study
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Table 1 Ba.se.lme demogrE}p hic SN Demographic/clinical feature Group A (n=7) Group B (n=7) p value
features, clinical presentations
anq treatment out'comes'of Age (years)
patients treated with anti-TB
monotherapy (Group A) or Mean (+SD) 30.71 +8.69 29.57 +7.04 0.79
combination therapy (Group B). Median (range, IQR) 31(22-45; 31(18-39;
23.250 - 37) 25.250-34)
Gender (M:F) 5:2 2:5
Pulmonary TB
Active 2 1
Healed 2 3
Duration of symptoms (weeks) 2.32+1.52 7.2+8.33 0.199
5  Laterality (Unilateral: bilateral, active lesions only) 7:0 6:1
Fellow eye involvement (healed or active) 2 (all healed) 2 (one healed, one
active)
Multifocal lesions (study eye) 1 1
Baseline BCVA (logMAR) 0.814 2.157 0.02
Tuberculoma
Location — posterior pole: peripheral 5:2 3:4
Optic disc involvement by tuberculoma 1 2
Greatest horizontal diameter (in disc diameters, 2.07 £2.09 5.97£2.65 0.129
Mean +SD)
10 Associated inflammatory signs
Vitritis 2+ 0 3 0.21
Optic disc tuberculoma/oedema/hyperaemia 2 2 0.59
Perilesional fluid 7 7 -
Exudative retinal detachment 1 5 0.14
11 Outcome
Mean time to first sign of resolution (in 2.29+0.76 (1-3) 3.79+3.83 0.345
weeks, range) (0.17-10)
% complete resolution 100 85.71
Mean time to complete resolution (in 1.64 +£0.86 5.17£2.64 (2-9) 0.005
months, range) (1.25-2)
Mean increase in BCVA (logMAR) at final 0.67 1.242 0.196
follow up
Total duration of follow up after completion of 9.29 + 14.57 + 0.045
anti-TB therapy (in months, range) 14.14 (2-41) 15.04 (6-48)

SD standard deviation, /QR interquartile range, BCVA best corrected visual acuity, logMAR logarithm of
minimum angle of resolution, 7B tuberculosis.

eyes. Amongst the fellow eyes, one patient (#3, group B)
had active choroiditis (<1 DD size) lesions. Healed chor-
ioretinal scars were noted in four fellow eyes — non-
pigmented in three and pigmented in one eye.

B-scan ultrasonography was done in four eyes (two in
each group) and consistently showed dome shaped eleva-
tions, with medium surface reflectivity and low to medium
internal reflectivity. FFA was performed in five eyes at
baseline — four in group A and one in group B. In all eyes,
patchy choroidal hypofluorescence was noted in choroidal
to arterial phase, which changed to intralesional hyper-
fluorescence and perilesional hypofluorescence in the
arteriovenous phase (Fig. 1B). Pooling of dye into the sub-
retinal space was seen in the late phase. The perilesional

hypofluorescence surrounded the intralesional hyper-
fluorescence and persisted till the end of the angiogram.
ICGA was performed in two patients—one in each group.
Both eyes showed early phase hypofluorescence corre-
sponding to the lesion, which persisted in the mid- and late
phases. Fellow eye of one patient revealed small hypo-
fluorescent choroidal lesions on ICGA, which were not
apparent on clinical examination. None of the angiograms
showed any evidence of retinochoroidal anastomosis, either
on FFA or ICGA. OCT was performed in 10 eyes (7 in
group A and 3 in group B). All showed presence of sub-
retinal hyperreflective material (SHRM) with a surrounding
cuff of sub-retinal fluid (Fig. 1C). This OCT appearance
has been termed as “contact sign” in earlier studies [23].
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Intra-retinal cystic spaces were found in all scans except
three in group A. Thickening of the RPE with distortion of
ellipsoid layer overlying the tuberculoma, was also noted in
all eyes.

Response to therapy

All eyes in group A, and all but one in group B, showed
complete resolution of the lesion, before the end of the follow
up period (Fig. 1). The only exception in group B was one
eye that had persistent exudative RD at final follow-up
(6 months) even though the primary lesion healed. The mean
time to first sign of resolution (range from 5 days to
10 weeks) was comparable between both groups (p = 0.345).
The mean time for complete resolution in group A was
1.89+0.28(1.25-2) months which was significantly less as
compared to 5.17 +2.64 (2-9) months in group B (p = 0.005,
Mann—Whitney test). Kaplan—-Meier survival analysis
showed that at 2 months post ATT, 100% eyes (n=7) in
group A had complete resolution, compared to 14.29% (n =
1) in group B. The group B value increased to 42.8% at the
end of 4 months. The estimated median time to complete
resolution was significantly less with group A compared to
group B (p=0.002, log rank test). Finally, the mean
increases in BCVA (logMAR) between presentation and final
follow up was comparable between group A (0.67) and
group B (1.24) (p =0.196). At resolution, circumscribed
RPE atrophy was noted corresponding to the location of the
lesion, in all eyes. This was associated with pigmentation in
one eye in group A, and five eyes in group B. The types of
pigmentation observed in group B eyes included blotchy
pigmentation (n =2), hypertrophic RPE band (n=2) and
pigmentation around central fibrotic scar (n = 1).

Discussion

Our study demonstrates the efficacy of anti-TB mono-
therapy in resolution of select cases of choroidal tubercu-
loma. It is possible that in such cases, the resolution with
monotherapy can be faster than combination therapy with
adjunctive corticosteroids, without compromising the visual
outcome in these patients.

The role of corticosteroids in treatment of TB has been
studied ever since the introduction of ATT in the 1940s
[24]. However, controlled trial evidence for the benefits of
corticosteroids is available for only two forms of TB —
meningitis and pericarditis [25, 26]. Here too, the benefits
have been noted in terms of survival rates, and not neces-
sarily functional outcomes. For other forms of TB, includ-
ing pulmonary TB, the beneficial effects of corticosteroids,
have remained questionable [15, 16]. Even in TB menin-
gitis, adjunctive dexamethasone was not found to have any
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effect on peripheral monocyte or local T-cell responses, or
on radiological appearance of lesions [27, 28]. In the case of
ocular TB, a systematic meta-analysis did not show any
difference in outcome between those treated with ATT
alone or in combination with corticosteroids [14]. The
COTS study showed variations in use of combination
therapy for ocular TB in different geographical locations,
ranging from >80% in Asia and the Middle East, to ~60% in
Australia and Western countries [13].

There could be several explanations for such incongruity
in the treatment patterns of ocular TB. One reason could be
the uncertainty in aetiological diagnosis of TB in majority
of cases of ocular TB prompting physicians to add corti-
costeroids to the treatment regimen. Another factor could be
the differences between genetic backgrounds of patients. An
example is the polymorphism in a gene that encodes leu-
kotriene A4 hydrolase (LTA4H), an enzyme determines the
balance between proinflammatory and anti-inflammatory
eicosanoids [29]. Polymorphisms in the LTA4H gene result
in hyperinflammatory or hypoinflammatory phenotypes, the
former benefitting from adjunctive corticosteroid therapy, at
least in TB meningitis [30]. Conversely, in the hypoin-
flammatory group, the effect of corticosteroids, could be
detrimental. Such polymorphisms could be the reason, why
treating ophthalmologists have variable experiences with
adjunctive corticosteroids in treating ocular TB in different
parts of the world [13].

An additional confounding factor, in the case of ocular TB,
is the wide variation in clinical phenotypes of the disease.
Some of these phenotypes (e.g., serpiginous-like choroiditis
[SLC]) are more likely to cause breakdown of blood-retinal-
barriers (BRBs) than others (e.g. choroiditis). We recently
reported the presence of autoreactive T-cells (reactive to ret-
inal antigens) in the vitreous of patients with clinically diag-
nosed ocular TB [20]. The autoreactive T-cells were not only
more pro-inflammatory than Mtb antigen-reactive T-cells, but
also were resistant to activation-induced cell death, thereby
promoting prolonged inflammatory response. It is likely that
conditions that disrupt the BRB, such as SLC or chronic
disease would have a higher proportion of autoreactive T-
cells, and therefore merit adjunctive corticosteroid therapy.
Thus, the treatment response in different clinical phenotypes
of ocular TB could be multifactorial and the role of adjunctive
corticosteroids needs to be investigated by randomised control
trials for each phenotype.

Our study is limited by its retrospective nature and the
small number of patients in each group. It is relevant to note
here that tuberculoma are relatively rare in ophthalmic
practice, and more common in multi-specialty practices.
However, there remains a strong possibility of selection bias
in our study whereby patients with larger lesions, exudative
RD or increased vitritis, were treated with adjunctive cor-
ticosteroids. This selection bias may have been masked
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during statistical comparison between the two groups due to
the small sample size of each group (Table 1). All the
patients in our study received 6 months of ATT, even
though previous studies have supported a longer duration of
therapy [31]. However, the duration of ATT was probably
irrelevant in our case, as all the tuberculoma healed prior to
the completion of ATT. We may have missed some of the
variations in choroidal tuberculoma, such as highly vascular
tumours, that are known to benefit from local anti-vascular
endothelial growth factor therapy [32, 33]. Finally, we
cannot discount the inherent anti-inflammatory properties of
rifampicin [34], which have found use in dermatological
conditions [35]. However, it is unlikely, that these anti-
inflammatory properties alone would be sufficient to induce
resolution of large choroidal tuberculoma.

In conclusion, our study demonstrates the efficacy of
ATT monotherapy, at least in select cases of choroidal
tuberculoma. Its significance lies in the relatively linear
relationship of this phenotype with ocular Mtb infection.
Clear understanding of treatment outcomes in choroidal
tuberculoma will greatly facilitate future studies for other
phenotypes of ocular TB.

Summary
What was known before

e Choroidal tuberculoma is caused by Mycobacterium
tuberculosis. Choroidal tuberculoma resolves on treat-
ment with anti-TB therapy.

What this study adds

e Anti-TB monotherapy, without adjunctive corticoster-
oids, is sufficient for treatment of choroidal tubercu-
loma. Monotherapy may lead to faster resolution of
lesions without compromising visual outcomes
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