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Abstract

Purpose To describe clinical characteristics and
outcomes of treatment in patients with presumed
tuberculous uveitis (PTU).

Methods All patients diagnosed with PTU between
January 1996 and March 2013 were reviewed. The
diagnosis was made when clinical findings were
consistent with possible intraocular tuberculosis,
strongly positive purified protein derivative (PPD)
skin test result, and response to anti-tuberculous
therapy with no other cause of uveitis as suggested
by history, symptoms, or ancillary testing.

Results Ninety patients (141 eyes) were identified.
There were 43 males (47.3%) and 47 females (52.7%).
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Mean age was 48.2 & 14.4 years. Mean duration of
symptoms prior to presentation was
6.7 = 8.3 months. Ten eyes (7.1%) had anterior
uveitis, 18 eyes (12.8%) had intermediate uveitis, 34
eyes (24.1%) had posterior uveitis, and 79 eyes (56%)
had panuveitis. Macular edema was present in 33.3%
of the eyes at presentation. All patients received anti-
tuberculous therapy and systemic corticosteroids.
Mean follow-up after completion of therapy was
36 £+ 2.5 months. Only 2 eyes developed recurrent
inflammation after treatment completion. At last
follow-up, all eyes showed resolution of inflammation,
associated with significant improvement in visual
acuity. There was a significant positive correlation
between initial and final VA. Eyes that had macular
edema at presentation showed a significant reduction
in central macular thickness at final follow-up.
Conclusions There is delay in presentation of
patients with PTU. The most common anatomic
diagnosis was panuveitis. Treatment with anti-tuber-
culous therapy combined with systemic corticos-
teroids resulted in resolution of inflammation and
macular edema with significant improvement in visual
acuity.
Keywords Uveitis - Tuberculosis - Macular edema -
Visual acuity
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Introduction

Tuberculosis (TB) is of a growing concern because of
its high prevalence in endemic nations and recent
resurgence in developed nations. The World Health
Organization (WHO) reported that one-third of the
world’s population is latently infected, with an
incidence of > 9 million active TB cases yearly
[1-3]. The reported proportion of uveitis cases
attributable to TB also varies geographically
(Table 1). In Saudi Arabia, tuberculous uveitis is the
most common cause for admission among uveitis
patients [4], and it is the second most common uveitic
entity [5]. Its prevalence varies in reported series from
2 to 28% [4-31].

Obtaining biopsy specimens from intraocular tis-
sues for making a confirmatory histopathologic diag-
nosis is difficult and potentially morbid. In addition,
due to difficulty in obtaining microbiologic evidence,
in nearly all reported cases, the diagnosis of tubercu-
lous uveitis is usually presumptive. In most studies,
the diagnostic criteria for presumed tuberculous
uveitis were: (1) Ocular findings consistent with
possible intraocular TB with no other cause of uveitis
suggested by history of symptoms or ancillary testing.
(2) Strongly positive tuberculin skin test results
(15 mm or more area of induration/necrosis). (3)
Response to anti-tuberculous therapy with the absence
of recurrences [32—40]. The absence of clinically

Table 1 Frequency of tuberculous uveitis in the most recent reported series from different countries

Author Year Total no. of patients No. of tuberculosis patients (%) Country
Amin et al. [6] 2016 414 20 (4.4) Egypt
Nguyen et al. [7] 2016 212 19 (9) Vietnam
Kianersi et al. [8] 2015 2016 4 (0.2) Iran

Al Dhahri et al. [5] 2014 642 114 (17.8) Saudi Arabia
Vos et al. [9] 2013 585 66 (11.3) Netherland
Lloreng Bellés et al. [10] 2012 416 25 (6) Spain
Ducommun et al. [11] 2012 654 12 (1.8) Switzerland
Sanghvi et al. [12] 2011 2368 45 (1.9) UK
Al-Mezaine et al. [4] 2010 351 99 (28.2) Saudi Arabia
Kazokoglu et al. [13] 2008 761 3(0.3) Turkey
Pathanapitoon et al. [14] 2008 200 3(12.2) Thailand
Khairallah et al. [15] 2007 472 5(1.1) Tunisia
Rathinam et al. [16] 2007 8759 488 (5.6) India

Yang et al. [17] 2005 1752 13 (0.7) China
Sengun et al. [18] 2005 300 4 (1.3) Turkey
Soheilian et al. [19] 2004 544 8 (1.5) Iran

Singh et al. [20] 2004 1233 125 (10.1) India
Wakabayashi et al. [21] 2003 189 13 (6.9) Japan

Islam and Tabbara [22] 2002 200 21 (10.5) Saudi Arabia
Mercanti et al. [23] 2001 655 46 (7.02) Italy
Kaimbo Wa Kimbo et al. [24] 1998 336 20 (6) Congo
Kotake et al. [25] 1997 551 1(0.2) Japan
Merrill et al. [26] 1997 385 2 (0.5) USA
Rodriguez et al. [27] 1996 1273 8 (0.6) USA

Thean et al. [28] 1996 712 2 (0.28) UK

Smit et al. [29] 1993 750 20 (2.7) Netherland
Weiner and Ben Ezra [30] 1991 400 3(0.7) Israel
Palmares et al. [31 1990 450 10 (2.2) Portugal
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Fig. 1 A patient with presumed tuberculous uveitis with
strongly positive tuberculin skin test (arrows)

evident pulmonary TB does not rule out the possibility
of ocular TB, as about 60% of patients with extrapul-
monary TB have no evidence of pulmonary TB [41].
Ocular TB is treated as other forms of extrapul-
monary TB with the first-line combination regimen
comprising isoniazid, rifampicin, pyrazinamide, and
ethambutol for a total of 612 months [42-44]. Ocular
tuberculosis is a great mimicker of many uveitis
entities. Of the various intraocular manifestations, the
most common clinical presentation appears to be
posterior uveitis, followed by anterior uveitis, panu-
veitis, and intermediate uveitis. In addition, it can
present as endophthalmitis and panophthalmitis [45].
To the best of our knowledge, only one report
described a small series of presumed tuberculous
uveitis patients from Saudi Arabia.*® The aim of this
study is to describe the pattern of clinical manifesta-
tions, complications, response to treatment, and
recurrences after discontinuation of treatment for
presumed tuberculous uveitis in a university-based
tertiary referral center in Riyadh, Saudi Arabia.

Methods

The medical records of all patients who had the
diagnosis of presumed tuberculous uveitis (PTU) seen
in the Uveitis Clinic of King Abdulaziz University
Hospital, Riyadh, Saudi Arabia, from January 1996 till
March 2013 were retrospectively reviewed after
obtaining approval of the institutional review board.
Diagnosis of PTU disease was based on ocular

findings consistent with possible intraocular TB with
no other cause of uveitis suggested by history, clinical
findings, or ancillary testing, strongly positive tuber-
culin skin test results (15 mm or more area of
induration/necrosis), and response to anti-tuberculous
therapy (ATT) with the absence of recurrences after
completion of treatment. Patients were diagnosed,
treated, and followed up by the same physician
(A.M.A). Systemic evaluation for all patients was
carried out by an internist.

All patients underwent a complete ocular exami-
nation as well as systemic examination. The baseline
investigations for every patient included: complete
blood count, urea and electrolytes, erythrocyte sedi-
mentation rate, Syphilis serology, urine analysis,
purified protein derivative (PPD) skin test of 5
tuberculin units injected intradermally and evaluated
after 48 and 72 h (Fig. 1), and chest CT scan.
Ancillary tests such as ultrasonography, ultrasound
biomicroscopy, fundus fluorescein angiography, indo-
cyanine green angiography, and optical coherence
tomography (OCT) and specific laboratory test were
performed when it was indicated. All patients with
PTU received standard treatment with anti-tubercu-
lous medication for 9 months starting with four drugs
in the first 2 months (isoniazid 300 mg daily,
rifampicin 450 mg daily, pyrazinamide 30 mg daily,
and ethambutol 15 mg/kg daily), followed by a
continuation phase with isoniazid and rifampicin only.
Systemic corticosteroids (1 mg/kg) and pyridoxine
were started along with anti-tuberculous medication to
all patients. The follow-up was every 2 weeks for
8 weeks and then every 1-2 months as required to
monitor response to therapy.

Charts were reviewed for demographic data includ-
ing age, sex, and nationality, presenting symptoms,
duration of symptoms, laterality, history of contact
with TB patient prior to presentation, and history of
old or current TB infection in other body organs.
Ocular examination findings at the first visit were
collected which included best-corrected visual acuity
(BCVA), intraocular pressure (IOP), keratic precipi-
tate, anterior chamber reaction according to the SUN
classification [46], anterior chamber flare, iris nodules,
posterior synechiae, lens status, rubeosis iridis, vitritis,
snowballs, retinal vasculitis, optic disk hyperemia or
swelling, tractional retinal detachment, ischemia and
neovascularization, choroiditis (focal, multifocal, or
serpiginous-like), and macular edema. Treatment
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Table 2 Initial visual acuity in different anatomical groups

Initial visual acuity  Panuveitis (n = 79)

Intermediate (n = 18)

Posterior (n = 34)  Anterior (n = 10) Total (n = 141)

No. (%) No. (%) No. (%) No. (%) No. (%)
> 20/40 23 (29.1) 6 (33.3) 17 (50.0) 2 (20.0) 48 (34.0)
20/50-20/100 31 (39.2) 3(16.7) 6 (17.6) 6 (60.0) 46 (32.6)
20/125-20/200 10 (12.7) 4(22.2) 2 (5.9) 1 (10.0) 17 (12.1)
< 20/200 15 (19.0) 5(27.8) 9 (26.5) 1 (10.0) 30 (21.3)

duration of anti-tuberculosis and steroid medications
was collected separately, and laser or surgical inter-
vention was documented. Laser photocoagulation was
applied to ischemic areas of the retina after the
inflammation has resolved. Argon laser at 0.2-s
duration and 400-microns spot size was used. Laser
power was titrated until white blanching of the retina is
seen. Laser spacing was half to one burn diameter in
between. At the last follow-up, ocular examination,
duration of follow-up, macular edema status, and any
complications or recurrences after treatment were
documented.

Statistical methods

Data were collected and entered using Microsoft
Access 2007® database. Data management and clean-
ing were then conducted where missing and incom-
plete data were reviewed and corrected. Data analysis
was then conducted using SPSS® version 19.0 (IBM
Inc., Chicago, Illinois) and StatsDirect® statistical

F

software, version 2.7.2 (StatsDirect Ltd., Cheshire,
UK). Chi-square test was utilized to detect the
association between categorical variables, where
Fisher’s exact test was used whenever appropriate.
Student’s T test was used to investigate the signifi-
cance in difference between pre- and post-intervention
indices in case of continuous variables. Stepwise
logistic regression analysis was conducted to identify
the variables that influenced the attainment of visual
acuity of > 20/40 at last follow-up and the develop-
ment of any complication of cataract or glaucoma or
subretinal neovascular membranes during follow-up.
P < 0.05 was considered statistically significant.

Results

A total of 90 patients (141 eyes) were identified. Age
ranged from 18 years to 80 years with a mean of 48.2
(£ 14.4) years. Forty-three were males (47.3%). Right
eye was involved in 16 patients (17.8%), left eye was

Fig. 2 Slit-lamp biomicroscopy of a patient with presumed intraocular tuberculosis shows mutton-fat keratic precipitates (arrows) and

posterior synechiae

@ Springer



Int Ophthalmol (2019) 39:317-333

321

Fig. 3 Slit-lamp biomicroscopy of a patient showing multiple iris nodules at the pupillary border (arrows) and on midiris

the presenting eye in 23 patients (25.6%), and both
eyes were involved in 51 patients (56.6%). The mean
duration of symptoms for the whole group was
6.7 £ 8.3 months (range 0.03—36 months).

The main presenting symptom was decreased
vision in 88 patients (97.8%). Other symptoms were
pain in 6 patients (6.7%), floaters in 6 patients (6.7%),
redness in 4 patients (4.4%), and photophobia in 2
patients (2.2%). Review of past medical history
showed history of contact with active pulmonary TB
in 16 patients (17.8%), history of pulmonary TB in 1
patient (1.1%), history of TB in other parts of body in 1
patient (1.1%), and history of anti-TB treatment in 2
patients (2.2%). Chest X-ray/CT chest showed find-
ings suggestive of old pulmonary TB in 23 patients
(25.6%). Based on the Standardization of Uveitis
Nomenclature (SUN),*¢ the presenting features were
anterior uveitis in 10 eyes (7.1%), intermediate uveitis
in 18 eyes (12.8%), posterior uveitis in 34 eyes

(24.1%), and panuveitis in 79 eyes (56%). The initial
BCVA in each group was collected and analyzed as
shown in Table 2.

The clinical characteristics at presentation were as
follows: 58 eyes (41.1%) had mutton-fat keratic
precipitates (Fig. 2), 15 eyes (10.6%) had anterior
chamber reaction > 2+, 9 eyes (6.4%) had hypopyon,
12 eyes (8.5%) had iris nodules (Fig. 3), 33 eyes
(23.4%) had posterior synechiae (Fig. 2), 5 eyes
(3.5%) had rubeosis iridis, 83 eyes (65.1%) had
vitritis, 18 eyes (12.7%) had large snowballs (Fig. 4),
28 eyes (19.9%) had retinal vasculitis (Fig. 5), 26 eyes
(18.4%) had optic disk hyperemia, 5 eyes (3.5%) had
tractional retinal detachment, and 17 eyes (12.1%) had
retinal neovascularization (Fig. 6). Choroiditis was
found in 19 eyes (13.5%). Among eyes with choroidi-
tis, focal choroiditis was in 3 eyes (15.8%) (Fig. 7),
multifocal choroiditis in 14 eyes (73.7%) (Fig. 8), and
serpiginous-like choroiditis in 2 eyes (10.5%) (Fig. 9).
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Fig. 4 Fundus photographs of a patient showing large snowballs in a patient with intermediate uveitis (arrows). Fluorescein
angiography shows leakage in a typical wheel-spoke pattern suggestive of cystoid macular edema

Macular edema was present in 47 out of 141 eyes group (27 out of 79 eyes) and in 26.5% of the posterior
(33.3%). The largest percentage (61.1%) was within uveitis group (9 out of 34 eyes). The mean central
the intermediate uveitis group (11 out of 18 eyes). macular thickness was 438.6 (£ 132.6) microns in
Macular edema was present in 34.2% of the panuveitis eyes with macular edema at initial presentation. In the
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Fig. 5 Left/right eye of a patient showing perivenous sheathing (arrows) and intraretinal hemorrhages in a patient with retinal
vasculitis. Fluorescein angiography shows leakage from the retinal veins and retinal non-perfusion

whole study group, the mean PPD size was
24.4 £+ 10 mm of induration (range 15-80 mm).

All patients received ATT for 9 months. The mean
duration of systemic corticosteroid treatment in the
whole group was 4.2 £ 1.3 months (range
2-8 months). All patients having retinal vasculitis
with retinal ischemia (18 eyes) received scatter laser
photocoagulation. Six eyes presented with vitreous
hemorrhage and needed early pars plana vitrectomy
with endolaser. The log MAR visual acuity has
significantly improved from a mean preoperative
value of 0.82 (£ 0.76) [Snellen equivalent 20/125]
to a mean value of 0.65 (£ 0.68) [Snellen equivalent
20/80] at the last follow-up visit assessment
(P = 0.008). In patients with macular edema, treat-
ment resulted in significant reduction in central
macular thickness (P < 0.001) associated with

significant improvement in BCVA (P = 0.003). The
total number of eyes with complications was 39 eyes
(27.7%). Table 3 shows the distribution of various
complications among different groups.

Univariate analysis was performed to investigate
the factors predicting final visual acuity of 20/40 or
better. The following factors were investigated: age,
visual acuity at presentation, glaucoma at presenta-
tion, presence of keratic precipitates, anterior chamber
reaction, presence of hypopyon, iris nodules, posterior
synechiae, rubeosis iridis, lens status, vitritis, retinal
vasculitis, optic nerve hyperemia and swelling, trac-
tional retinal detachment, retinal neovascularization,
choroiditis, and macular edema. Our analysis demon-
strated the presence of a significant positive associa-
tion between final visual acuity of > 20/40 and
clinical findings at presentation, including initial
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«Fig. 6 Left/right eye of a patient showing midperipheral retinal
neovascularization (right) (arrows). Fluorescein angiography
shows leakage from these neovessels (middle). Laser treatment
was applied to ischemic retina (left)

visual acuity of > 20/40 (P < 0.001), and clear lens
(P = 0.001). Multivariate analysis further confirmed
our findings by demonstrating a significant positive
association between final visual acuity of > 20/40 and
initial visual acuity of > 20/40 [odds ratio = 12.5;
95% confidence internal (CI) = 1.5-45.1], and clear
lens at presentation [odds ratio =2.1; 95%
CI = 2.8-58.7]. Among the 48 eyes that presented
with visual acuity of > 20/40, 39 eyes (81.3%)
achieved a final visual acuity of > 20/40. In compar-
ison, among the remaining 93 eyes that had < 20/40 at
presentation, only 41 eyes (44.1%) achieved > 20/40
(P < 0.001) (Table 4). Development of glaucoma was
significantly associated with visual acuity of < 20/40
(P < 0.007).

The mean duration of the interval between discon-
tinuation of treatment and last follow-up of the whole
group was 36(% 2.5) months (range from 12 to
144 months). Only two patients (2.2%) had recurrence
after discontinuation of treatment. The first patient
presented with intermediate uveitis and had a 9-month
course of ATT and 4 months of corticosteroids
therapy. Four months after completion of treatment,
the patient presented with a similar clinical picture and
had a repeated full workup. Another course of ATT for
9 months was administered to the patient. We

20-03-:2011

followed up the patient for 4 years with no recurrence.
We questioned the compliance of this patient during
the course of ATT. The second patient presented with
panuveitis and had a 9-month course of ATT and
4-month course of systemic corticosteroid therapy.
Ten months after cessation of treatment, the patient
presented with a picture similar to his initial presen-
tation and had a repeated full battery of investigations
and workup. ATT was reinstituted along with systemic
corticosteroids, and the patient was still under treat-
ment at the time of data collection.

Discussion

Tuberculous uveitis is a major cause of uveitis in Saudi
Arabia [4, 5, 22]. In this series, a presumption of
tuberculous uveitis was made on the basis of the
presence of characteristic ocular lesions in the context
of evidence of previous exposure to M. tuberculosis.
The specificity of the tuberculin skin test for M.
tuberculosis increases with larger skin reactions and
with a history of exposure to an active case of
tuberculosis. An induration greater than 15 mm is
unlikely to be because of previous Bacilli Calmette—
Guerin (BCG) vaccination [47].

The mean duration of symptoms in the whole group
was 6.7 months. Cimino et al. [37] reported a mean
diagnostic delay of 5.7 £ 4 years (Table 5)
[12, 37, 48-54]. This relatively long delay in the

Fig. 7 Fundus photographs of the left/right eye of a patient showing subretinal amelanotic choroidal mass (arrows) with exudative

retinal detachment
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Fig. 8 Fundus photographs of the left/right eye of a patient showing multifocal choroiditis (arrows)

diagnosis is probably due to lack of suspicion as
tuberculous uveitis is a great mimicker. In addition,
the difficulty in isolating the organism using com-
monly available diagnostic tests may play a role in the

@ Springer

diagnostic delay. In the present study, the most
common anatomic diagnosis was panuveitis (56%),
followed by posterior uveitis (24.1%). This was
similar to what has been reported in previous studies
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Fig. 9 Fundus photographs of the left/right eye of a patient showing widespread serpiginous-like choroiditis, which extended from the
peripapillary region to midperipheral retina
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Table 3 Distribution of various complications among different groups

Category Panuveitis Intermediate Posterior Total
Variable No. (%) No. (%) No. (%) No. (%)
Complications
Cataract 9 (10.1) 7 (38.9) 4 (11.8) 20 (14.2)
Glaucoma 8 (9.0) 1 (5.6) 2 (5.9 11 (7.8)
CNVM 0 (0.0) 0 (0.0) 4(11.8) 4 (2.8)
Hypotony 4 (4.5) 0 (0.0) 0 (0.0) 4 (2.8)
Total No. (%) 21 (26.6) 8 (44.4) 10 (25.6) 39(27.7)
CNVM choroidal neovascular membrane
Table 4 Relationship between initial visual acuity and final visual acuity
Visual acuity at last follow-up Visual acuity at presentation Total eyes
< 20/200 20/125-20/200 20/50-20/100 > 20/40
> 20/40 6 5 30 39 80 (56.7%)
20/50-20/100 9 8 12 8 37 (26.2%)
20/125-20/200 3 2 0 7 (5.0%)
< 20/200 13 1 2 1 17 (12.1%)
Total eyes 30 (21.3%) 17 (12.1%) 46 (32.6%) 48 (34%) 141 (100%)

with panuveitis as the most common presentation of
PTU [12, 35, 55]. However, posterior uveitis was the
most common presentation of PTU in few other
studies [45, 48].

Retinal vasculitis was present in 28 eyes. Neovas-
cularization at the disk or elsewhere in the retina was
present in 14 eyes, while traction retinal detachment
and vitreous hemorrhage were found in 4 eyes. Several
studies demonstrated that retinal periphlebitis is a
common manifestation of PTU [32, 34, 56, 57]. Such
cases were also managed with ATT and systemic
corticosteroids. In addition, retinal photocoagulation
to the ischemic areas and early vitrectomy if necessary
were performed and resulted in anatomic and func-
tional improvement [58]. We believe that any patient
who presents with occlusive retinal periphlebitis
associated with a strongly positive PPD test should
be managed as a case of presumed tuberculous retinal
vasculitis. Those cases with negative medical workup,
including PPD, can be termed as idiopathic occlusive
vasculitis.

Choroid is a preferable place for M. tuberculosis
[59]. In our study, choroiditis was present in 19 eyes.

@ Springer

In a previous study from India, multifocal choroiditis
was a common presentation among patients with PTU
[57]. Clinical features that may help to clinically
distinguish tuberculous serpiginous-like choroidopa-
thy from serpiginous choroidopathy include the
country of origin of the patient (i.e., patients from
areas where TB is endemic), significant vitritis, and
the presence of multifocal lesions in posterior pole and
periphery [60]. Several case reports of tumor-like
mass (choroidal tuberculoma) emphasize the need to
consider TB in the differential diagnosis of such
clinical presentation [61-64].

Macular edema is a major cause of vision loss in
uveitis [65]. In our study, macular edema was present
in one-third of the eyes. The largest rate within each
group was in the intermediate uveitis group (61.1%),
followed by panuveitis (34.2%), and posterior uveitis
(26.5%). Macular edema improved clinically after
treatment with ATT and systemic corticosteroid
therapy. Variable rates of macular edema in tubercu-
lous uveitis have been reported ranging from 8.9% by
Sanghvi et al. [12] in a group of 45 patients to 42.5%
by Al-Mezaine et al. in a group of 52 patients [35].
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Table 5 continued
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2(2.2%)

None

2(5.3%)

2(6.3%)

None

None

NA

None

3(11.1%) Patients and wrong

3(8.1%)

Recurrence*

Patients

Patients

Patients

diagnosis in 7(25.9%)

Patients

Patients

NA not available

*Of those who completed full course of anti-TB medications

Similarly, Gupta et al. reported a high rate of cystoid
macular edema (CME) (53%) in patients with TB-
related intermediate uveitis [45].

The mean PPD skin test size in the whole group was
24.4 (£ 10) mm. Similar findings were reported by
Babu et al. who found that 96.1% of the patients had a
strongly positive Mantoux test with induration of
> 21 mm in their series of 51 patients with PTU [66].
Similar findings were also reported by Ang et al. [67].

The treatment of ocular inflammation associated
with tuberculosis should be directed against both the
infection and the inflammatory reaction [68]. In the
current study, all the patients were treated with ATT and
systemic corticosteroids. All eyes showed resolution of
inflammation with only 2 patients having recurrences
after completion of the treatment. In addition, there was
a significant improvement in visual acuity. Treating
PTU with systemic corticosteroids alone may, in some
cases, lead to the development of miliary tuberculosis
even in the absence of active systemic disease at the
time of presentation [32, 44]. In addition, several studies
demonstrated that treating PTU patients with systemic
corticosteroid alone resulted in having continued
recurrent episodes of active inflammation or showed
worsening, and inflammation was controlled only by
concomitant treatment with ATT [38, 56, 66, 69-71].
Although the inflammation can be controlled initially by
the use of systemic corticosteroid alone, elimination of
recurrences in patients treated with anti-tuberculous
drugs strongly favors the use of specific therapy in
patients  with  presumed tuberculous uveitis
[38, 56, 66, 69-71]. In addition to systemic corticos-
teroids, dexamethasone intravitreal implants were
reported to be safe and effective as an adjunct anti-
inflammatory therapy to ATT [72, 73].

ATT in these patients could help by killing the
intraocular microorganisms, thus resulting in reduced
antigen load and resultant inflammation. The reduced
antigen load would reduce the hypersensitivity reac-
tions also, which probably results in eliminating the
recurrences in these patients [56]. Recently, it has been
demonstrated that there is a selective distribution of M.
tuberculosis in the retinal pigment epithelium of the
enucleated eye of a case of panuveitis [74]. Such
findings suggest preferential location of M. tubercu-
losis in the retinal pigment epithelium in eyes with
panuveitis resulting from tuberculosis and also that
recurrences in tuberculous choroiditis could result
from reactivation of sequestered organisms in the
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retinal pigment epithelium. Prevention of such recur-
rences requires a longer course of treatment with
systemic anti-mycobacterial agents, preferably for at
least 69 months. Paradoxical intraocular reactions
after starting the treatment such as worsening of the
inflammation or existing lesions, or appearance of new
lesions have been described [45, 57]. None of our
patients had such a reaction to ATT.

In the current study, 80 eyes (56.7%) had visual
acuity of > 20/40 at the last follow-up. The initial
presenting visual acuity was a significant predictor for
the final visual acuity. Thus, eyes that had good visual
acuity at presentation were more likely to have good
final visual acuity. Initial visual acuity was also shown
to be significantly associated with final visual acuity in
previous studies [4]. This highlights the importance of
early diagnosis and prompt intervention. Our analysis
also demonstrated that development of glaucoma was
a significant predictor of a worse visual outcome.

In conclusion, patients with presumed tuberculous
uveitis usually have a delayed presentation. Thus, it is
important to have a high index of suspicion of the
diagnosis in patients with unexplained chronic uveitis.
Panuveitis is the most common anatomic diagnosis of
tuberculous uveitis. It is a readily treatable disease,
and the consequences of delay in either ocular or
systemic diagnosis can be very serious. Macular
edema can occur in up to one-third of the patients.
Treatment with ATT combined with systemic corti-
costeroids induced resolution of inflammation with
very low incidence of recurrence and is associated
with a significant improvement in visual acuity.
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