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A B S T R A C T   

Introduction: Intraocular tuberculosis (IOTB) is a common site of extrapulmonary tuberculosis and a main cause 
of infectious uveitis. It can result in severe visual morbidity if not recognized and treated properly. The clinical 
manifestations of IOTB are varied, and the duration of treatment is unclear. This study describes the clinical 
characteristics and outcomes of patients with IOTB and compares the duration of antituberculosis therapy (ATT) 
and steroid use. 
Method: An 8-year retrospective study of IOTB patients in an endemic area of a tertiary hospital in Thailand. All 
patients had a complete treatment of ATT at least for 6 months. 
Results: Forty-three patients with 57 eyes and a mean age of 43.72 years were included. Panuveitis (38.6 %), 
retinal phlebitis (31.6 %), and posterior uveitis (15.8 %) were common clinical characteristics. A significant 
difference between initial and final best corrected visual acuity (BCVA) after ATT in 6 months for therapy and at 
least 9 months for therapy was observed (p = 0.004, 0.003, respectively). Ninety point nine percent of patients 
who received ATT for 9 months achieved a successful treatment outcome, while 66.7 % of patients who received 
ATT for 6 months did (p = 0.056). Patients who received systemic and/or regional corticosteroids therapy during 
treatment had a higher rate of treatment failure (p < 0.001). 
Conclusion: IOTB had a variety of clinical manifestations, including nongranulomatous inflammation. Patients 
who completed treatment with ATT for at least 6 months improved their final BCVA. There was no difference in 
treatment outcomes regarding the duration of treatment. Combined treatment with systemic and/or regional 
corticosteroids was significantly associated with failed treatment outcomes.   

1. Introduction 

Tuberculosis (TB) is one of the most burdensome infectious diseases, 
with high morbidity and mortality rates, caused by Mycobacterium 
tuberculosis. According to the global tuberculosis report 2022 from the 
WHO, as estimated 6.4 million people were affected by TB and estimated 
over 1.6 million people died from TB [1]. 

TB is a disease that predominantly affects the lungs and is treatable 
and preventable. Eighty-five percent of patients can be successfully 
treated with anti-tuberculosis therapy (ATT) [2]. Extrapulmonary TB 
accounts for 20 % of all tuberculosis cases, of those with extrapulmonary 
tuberculosis, around 3–5 % of cases involve the eyes [3]. Ocular TB can 
involve the orbit, eyelid, lacrimal gland, conjunctiva, sclera, uvea, or 
retina. Intraocular TB accounts for most of the ocular TB burden, with 

TB uveitis being a major cause of infectious uveitis in high TB burden 
areas, such as Southeast Asia [1,3–7]. Diagnosis of IOTB can be chal-
lenging given the heterogeneous clinical manifestations and difficulties 
obtaining microbiologic confirmation. 

Despite the substantial morbidity of IOTB, the optimal ATT and 
corticosteroid regimen remains unclear [8]. This study aims to report 
the clinical characteristics of patients with IOTB and treatment out-
comes of patients treated with ATT in different durations in a tertiary 
referral hospital in Bangkok, Thailand. 

2. Materials and methods 

This retrospective chart review was conducted at a uveitis clinic in 
Phramongkutklao Hospital, a tertiary hospital in Bangkok, Thailand. 
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The protocol was approved by the Institutional Review Board of the 
Royal Thai Army Medical Department with the tenets of the Declaration 
of Helsinki. All patients diagnosed with IOTB and treated with ATT at 
least 6 months between January 2013 and December 2020, a total of 8 
years, were analyzed. Patients who did not complete treatment or had 
incomplete records were excluded. 

Patients were identified by searching for international classification 
of disease 10th edition (ICD-10) code A185, laboratory code for TB the 
interferon gamma release assay and ATT prescription records. The 
diagnosis of IOTB was based on the Classification of Intraocular 
Tuberculosis proposed by Gupta A, et al. in 2015 [9]. 

The demographic data consisted of age, gender, underlying diseases, 
disease laterality, history of pulmonary tuberculosis, and a history of 
contact with tuberculosis patients. The terminology and anatomical 
classification in this study were classified based on the Standardization 
of Uveitis Nomenclature (SUN) Working Group criteria [10]. All patients 
underwent a history-taking for specific ocular and systemic symptoms, 
together with full ocular examinations, including best-corrected visual 
acuity (BCVA), slit-lamp microscopy, intraocular pressure, and fundus 
examination. Fluorescein and/or indocyanine green angiography and 
optical coherence tomography were performed in certain cases, in 
particular posterior uveitis and panuveitis, with suspicion of retinal 
vasculitis and macular edema. 

All patients with clinical suspicion in the uveitis clinic were screened 
for TB infection. HIV and syphilis infections were identified by serology 
tests (anti-HIV, VDRL, TPHA). Chest X-ray (CXR) and/or computer to-
mography (CT) imaging were performed, and immunological tests such 
as tuberculin skin test (TST) and interferon-gamma release assay (IGRA) 
in the form of QuantiFERON-TB Gold test and/or T-SPOT.TB tests were 
conducted. Polymerase chain reaction (PCR) or mycobacterial culture of 
tissue biopsy was performed only in cases of need for surgery together 
with purpose of improving vision in vitreous hemorrhage or could not 
see the fundus. Patients with a positive serology of syphilis were 
excluded. 

The diagnosis of IOTB was classified into confirmed, probable, and 
possible IOTB according to the Classification of Intraocular Tuberculosis 
proposed by Gupta A, et al. in 2015 [9]. All patients had a clinical 
suspicion of IOTB and a positive TST or IGRA with varying degrees of 
responsiveness to ATT. 

ATT was initiated, and adverse drug reactions were monitored by 
ophthalmologists together with respiratory or infectious disease physi-
cians in our hospital. The duration of ATT depended on the physician’s 
decision and clinical observation. We used two ATT regimens in our 
study. The first regimen is 2 months of a 4-agent regimen (isoniazid, 
rifampicin, pyrazinamide, and ethambutol (IRZE)), followed by at least 
4 months of a dual-agent regimen (isoniazid, rifampicin). The second 
regimen is a fixed-dose-combination film-coated tablet composed of 75 
mg of isoniazid, 150 mg of rifampicin, 400 mg of pyrazinamide, and 275 
mg of ethambutol hydrochloride in the first 2 months, followed by a dual 
regimen. 

Systemic corticosteroids might be prescribed after 2 weeks of initi-
ating ATT, when inflammation had been persisting and affected visual 
acuity or caused inflammation in sight-threatening areas such as retinal 
vasculitis approaching the posterior pole. The dosage and duration of 
treatment depended on the clinical judgment of uveitis specialists. In 
case of anterior segment inflammation, topical corticosteroids were 
initiated and titrated according to the severity of inflammation. The 
frequency of the follow-up period was determined by the timing of ATT 
initiation, the severity of ocular inflammation, and dosage of systemic 
corticosteroids. We reviewed the frequency of follow-up at 2 weeks, 3 
months, 6 months, 9 months, 12 months, and 24 months according to 
the duration of ATT. Adverse drug reactions were collected. The initial 
BCVA was defined as the BCVA from the first visit of the patient, and the 
final BCVA was the vision at the last visit or 24 months after treatment. 
All subjects were followed up for at least 6 months after the initiation of 
ATT. 

Treatment response was defined according to the grading of the 
Standardization Uveitis Nomenclature (SUN) Working Group in anterior 
uveitis and intermediate uveitis [10]. Retinal vasculitis, and choroidal 
tuberculomas were identified as treatment response when ocular signs 
began to resolve. Fundus photographs were taken to compare clinical 
resolution/worsening. Inactive disease for ≥ 3 months after dis-
continuing all treatment signified remission. Recurrence was defined as 
a two-step increase in inflammation separated by periods of inactivity 
without treatment for ≥ 3 months. Definition of treatment failure was 
adopted from the Collaborative Ocular Tuberculosis Study (COTS) as 
any of the following [11].  

1) persistence or recurrence of inflammation within 6 months of 
completing ATT,  

2) inability to taper oral steroid to < 10 mg/kg or topical steroid drops 
to < 2 drops a day at 6th month 

3) recalcitrant inflammation that requires steroid-sparing immuno-
suppressive therapy. 

Data collection was done on Microsoft excel. A Shapiro-Wilk test was 
used to test whether continuous data were normally distributed. Fre-
quencies of variables recorded on patients were tabulated for descriptive 
analysis. Mean and standard deviation (SD) were presented as normal 
distribution continuous variables, and median and interquartile range 
(IQR) for skewed continuous variables. The Mann-Whitney-Wilcoxon 
test was used to investigate the difference between initial and final 
BCVA within the group of 6 months and at least 9 months for the 
duration of therapy, as well as the difference in baseline clinical char-
acteristics and degree of inflammation between the groups. Chi-square 
test was used for statistical analysis of treatment outcomes. A p-value 
of < 0.05 was considered to be statistically significant. All analyses were 
performed using IBM SPSS Statistics for Windows, Version 29.0 (IBM 
Corp, Armonk, NY, USA). 

3. Results 

3.1. Demographic characteristics 

Overall 49 patients with IOTB were identified, of those 43 patients 
and 57 eyes were included in the analysis. Of the included cases 1 pa-
tient (2.3 %) of cases had microbiologically confirmed IOTB with posi-
tive TB PCR from ocular fluid, 15 patients (34.9 %) had probable IOTB 
and 27 patients (62.8 %) had possible IOTB. 

All patients were Thai, with 23 (53.5 %) men and 20 (46.5 %) women 
(Table 1). The mean age ± SD at presentation was 43.72 ± 14.05 years. 
Unilateral involvement was more common (67.4 %) than bilateral 
involvement (32.6 %). Almost all the patients (90.7 %) had no history of 
tuberculosis contact prior to infection. Most of the patients were healthy 
and had no underlying diseases. All four cases with pulmonary TB pre-
sented with posterior panuveitis or occlusive retinal phlebitis (Fig. 1A), 
and only one patient had tuberculoma (Fig. 1B). 

Table 1 
Demographic of intraocular tuberculosis patients.   

N ¼ 43 % 

Age (mean) 43.72 ± 14.05  
Min-max 12–70  
ender 
Male 23 53.5 
Female 20 46.5 
Laterality 

Unilateral 
29 67.4 

Bilateral 14 32.6 
Pulmonary Tuberculosis 4 9.3 
History of tuberculosis exposure 3 7 
Human immunodeficiency virus infection 1 2.3  
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3.2. Clinical presentations 

Of the 57 eyes with IOTB; the most common presentations were 
panuveitis (38.6 %) and retinal vasculitis (31.6 %), followed by poste-
rior uveitis (15.8 %). All of those with retinal vasculitis had phlebitis. 
Anterior segment findings showed mutton fat keratic precipitates in 8.8 
%, iris nodules in 5.3 %, posterior synechia in 26.3 %, and anterior 
chamber cells in 56.1 %. For the posterior segment, the most common 
ocular presentation was vitritis (57.9 %), phlebitis (47.4 %), multifocal 
choroiditis (19.3 %), and macular edema (19.3 %). A fluorescein 
angiogram was performed in 32 eyes of 57 eyes (56.1 %). The most 
common clinical feature on FA was disc leakage (56.5 %), followed by 
ischemic areas (34.8 %), vasculitis (34.8 %), neovascularization (34.8 
%), and capillary leakage (26.1 %) (Table 2). 

3.3. Diagnostic modality 

CXR was obtained in every patient and chest CT was obtained in 9 

(20.9 %) patients. CXR was abnormal in 27.9 % and CT in 66.7 %. TB 
IGRA (QuantiFERON-TB Gold test and T-SPOT.TB) tests were obtained 
in 36 (83.7 %) patients, with 86.1 % being positive. TST was performed 
in 26 (60.5 %) patients, with 76.9 % being positive (Table 3). PCR for TB 
was obtained from intraocular fluid in 10 (23.3 %) patients, but only 1 
(10 %) was positive. 

3.4. Management 

All forty-three patients were treated with ATT for different durations, 
which were 6 months, 9 months, and the maximum at 12 months (48.8 
%, 48.8 %, and 2.3 %, respectively). There were 20 (46.5 %) patients 
who received systemic steroid and/or regional steroid injections during 
treatment. There were no statistically significant differences in terms of 
the clinical characteristics and degree of inflammation between patients 
who received ATT for 6 months and at least 9 months and among pa-
tients who received steroid treatment or not (Table 4). 

3.5. Adverse drug reactions of anti-tuberculosis therapy 

There were 12 (27.9 %) patients who observed adverse drug re-
actions to ATT, but only minor side effects were found. Skin rash was the 
predominant adverse drug reaction with 11.6 %, followed by trans-
aminitis with 7 %, gastrointestinal disturbance with 4.7 %, neutropenia 
with 2.3 %, and myalgia with 2.3 %. 

3.6. Visual outcomes 

Regarding the visual outcome, the median (IQR) initial BCVA 
expressed in LogMAR was 0.4 (0.2–1.0), 0.8 (0.4–2.0) in 6 months, and 
at least 9 months of therapy, with no significant difference between 
these two groups (p = 0.19). The final median (IQR) BCVA was 0.2 
(0.2–0.4), 0.2 (0.2–0.9), with a significant difference between the initial 
and final BCVA within both groups, p = 0.004 and 0.003, respectively. 
Among patients with steroid administration, 65 % showed visual 
improvement, but there was no significant effect on gaining vision (p =
0.19). 

Fig. 1. A) The right fundus shows multiple occlusive retinal phlebitis at midperiphery. B) The left fundus shows tuberculoma size 2 disc diameter at superior of 
posterior pole. 

Table 2 
Clinical characteristics of intraocular tuberculosis per affected eye at 
presentation.  

Clinical presentation by anatomical location N ¼ 57 % 

Anterior uveitis 4 7 
Intermediate uveitis 4 7 
Posterior uveitis 9 15.8 
Panuveitis 22 38.6 
Retinal phlebitis 18 31.6 
Ocular manifestation N ¼ 57 % 
Anterior segment   
Anterior chamber reaction 32 56.1 
Posterior synechiae 15 26.3 
Ciliary injection 6 10.5 
Iris nodule 3 5.3 
Mutton-fat keratic precipitates 5 8.8 
Hypopyon 1 1.8 
Posterior segment   
Vitritis 33 57.9 
Retinal phlebitis 27 47.4 
Multifocal choroiditis 11 19.3 
Macular edema 11 19.3 
Vitreous hemorrhage 9 15.8 
Tuberculoma 7 12.3 
Focal Choroiditis 3 5.3 
Serpiginous-like choroiditis 3 5.3 
Retinitis 3 5.3 
Exudative retinal detachment 2 3.5 
Retinal abscess 1 1.8 
Fluorescein angiography n ¼ 32 % 
Disc leakage 13 56.5 
Ischemic area 8 34.8 
Capillary leakage 6 26.1 
Vasculitis 8 34.8 
Neovascularization 8 34.8  

Table 3 
Investigations of intraocular tuberculosis patients.   

n % 

Abnormal CXR 12/43  27.9 
Abnormal CT chest 6/9  66.7 
Immunological Test 

IGRAs 
31/36  86.1 

PPD 20/26  76.9 

CXR: Chest x-ray, CT chest: Computerized Tomography chest scan, IGRAs: 
Interferon-Gamma Release Assay, PPD:Purified Protein Derivative. 
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3.7. Treatment outcomes 

Treatment success was achieved in 90.9 % of those who received ATT 
for at least 9 months, compared to 66.7 % of those who received 6 
months (p = 0.056). All patients who did not receive systemic and/or 
local steroid treatment in our study had 100 % treatment success; in 
contrast, only 55 % of patients using steroid had a successful treatment 
outcome (p < 0.001) (Table 5). There was no statistically significant 
difference in degree of inflammation between those who received ATT 
for 6 months compared to 9 months (p = 0.9) or in those who received 
steroids compared to those who did not (p = 0.2) (Table 4). There were 2 
recurrent cases (4.7 %) in our study; 1 received 6 months and 1 received 
at least 9 months of ATT therapy, but both were using steroids. 

4. Discussion 

Our study of 43 patients with IOTB in a high TB burden area found no 
difference in treatment outcomes with longer duration of ATT or receipt 
of corticosteroids. The mean age of included patients in our study was 
43.7 years, and the slight male predominance was similar to COTS at 
41.3 years [12]. IOTB has various clinical presentations; most of our 
patients had unilateral involvement (55.55 %), as reported in other 
studies from South-East Asia [13,14] In contrast COTS and others re-
ported predominantly bilateral disease [15,16]. In our study, mutton-fat 
precipitations were found in only 8.8 % and iris nodules in 5.3 % of 
patients. Therefore, IOTB should be included in the differential diag-
nosis for nongranulomatous uveitis cases. Panuveitis and retinal 
vasculitis are also common presentations of IOTB [9,17]. Posterior 
synechiae, which have been described as a sign of IOTB, were found in 
only 26.3 % in our study [18]. The association of retinal vasculitis with 

vitritis and choroiditis has been reported in many previous studies 
similar to the findings from our study [18–21]. Serpiginous like cho-
roiditis was the most common form among choroidal involvement in 
COTS, however we observed multifocal choroiditis as the most common 
phenotype [12]. FA can detect IOTB complications; both ischemic areas 
and neovascularization were revealed by FA in 34.8 % in our study, 
which may benefit further management. 

The diagnosis of IOTB is typically challenging with cultures and PCR 
often negative due to the small volume and low bacillary concentration 
of intraocular fluid [22]. In our study, the positive IGRA (86.1 %) and 
tuberculin skin test (76.9 %) were very helpful for the diagnosis of 
presumed ocular TB; nevertheless, some authors believed that the tu-
berculin skin test was inaccurate, had a low positive predictive value 
and high false negative [22–24]. We found a positive CXR in 27.9 % of 
patients, similar rate to the previous reports [12,13,17]. We recommend 
chest imaging and IGRA or TST testing for those who have symptomatic 
vitritis or retinal phlebitis and an unexplained etiology. If any of this 
testing is abnormal, they should be considered for possible IOTB, 
particularly in TB- endemic areas. 

We found an ATT adverse drug reaction rate of 28.9 %, considerably 
higher than the 8.3 %-10 % reported in previous studies [16,25,26]. 
Nevertheless, only minor adverse effects were observed and none lead to 
ATT discontinuation. 

All patients in our study received ATT for a minimum of 6 months. 
Overall, patients had significantly improved their final BCVA compared 
to their initial BCVA, regardless of the duration of ATT. The finding that 
ATT was beneficial to patients with IOTB was consistent with several 
earlier research findings [15,27–29]. The optimal duration of ATT for 
IOTB is uncertain; however, the standard regimen entails IRZE for at 
least two months, followed by isoniazid and rifampicin for at least four 
months [8,16,30]. Some previous studies reported a favorable result for 
a longer 6-month ATT treatment [31,32] Our study showed no differ-
ences in the treatment outcomes between the different durations of 
treatment. Even with a group of minimum treatment at 9 months 
reached 90.9 % of successful treatment, it did not reach a statistical 
significance. This result might be due to the small number of patients in 
our study. 

Treatment with corticosteroids is recommended for some other 
extrapulmonary TB conditions, such as TB meningitis and TB pericar-
ditis. However, the benefit in IOTB is unclear [16,29]. In our study, 
combination treatment with oral prednisolone and/or regional steroid 
injections was found to be significantly associated with treatment fail-
ure, similar to some other studies [12,33]. The COTS Consenus Guide-
lines recommend initiation of oral corticosteroids at the same time or 
shortly after starting ATT, however this approach may need to be indi-
vidualized [34]. The use of oral steroids in IOTB should be guided by the 
uveitis phenotype; those with more immune mediated disease such as 
serpiginous-like choroiditis, tubercular multifocal or unifocal choroidi-
tis or occlusive retinal vasculitis may benefit from earlier initiation of 
corticosteroids together with or shortly after ATT initiation [34]. 

We recognize the limitations of our study, such as the retrospective 
nature, possibility of incomplete clinical documentation, incomplete 
investigations, and short follow-up duration. A longer follow-up period 
and larger number of cases may be better able to define the ideal 
duration of ATT. However, this 8-year retrospective study has found 
some important information regarding ATT duration and corticosteroid 
use in IOTB. 

5. Conclusion 

IOTB can have various manifestations; unilateral, panuveitis, and 
phlebitis were common presentations. IOTB should be considered as a 
possible cause of nongranulomatous uveitis, especially in areas with a 
high TB burden. ATT for at least 6 months was associated with a sig-
nificant improvement in BCVA. There was no difference in treatment 
outcomes between the duration of ATT in our study. Combination 

Table 4 
Comparison of anatomical location and degree of inflammation of duration of 
anti-tuberculosis therapy and treatment of corticosteroids.   

Duration of ATT (N ¼ 43) Treatment (N ¼ 43) 

6 
months 
(n ¼ 21) 

9 
months 
(n ¼ 22) 

p- 
value 

ATT 
alone 
(n ¼
23) 

ATT with 
steroids 
(n ¼ 20) 

p- 
value 

Anatomical location 
Anterior 

uveitis 
1 1  0.9 1 1  0.9 

Intermediate 
uveitis 

1 2  0.6 2 1  0.6 

Posterior 
uveitis 

5 2  0.2 5 2  0.3 

Panuveitis 9 9  0.9 8 10  0.3 
Retinal 

vasculitis 
5 8  0.4 7 6  1.0 

Degree of inflammation 
Anterior 

chamber 
cell ≥ 2+

10 12  0.7 10 12  0.3 

Presence of 
vitritis 

13 13  0.9 12 14  0.2 

The Mann-Whitney-Wilcoxon test. 
ATT: anti-tuberculosis therapy. 

Table 5 
Treatment outcome of intraocular tuberculosis patients.   

Success Failure p-value 

ATT 6 month (n = 21) 14 (66.7 %) 7 (33.3 %)  
ATT ≥ 9 month (n = 22) 20 (90.9 %) 2 (9.1 %)  0.056 
No systemic/regional steroid (n = 23) 23 (100 %) 0 (0 %)  
Combined systemic/regional steroid (n =

20) 
11 (55 %) 9 (45 %)  <0.001* 

Chi-square test. 
ATT: anti-tuberculosis therapy. 
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treatment with systemic and/or regional corticosteroids should be 
cautiously monitored as it may be associated with a higher chance of 
treatment failure, individualization based on the uveitis phenotype may 
lead to better outcomes. 
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