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Abstract
Purpose  Diagnosis of tuberculous uveitis (TBU) is often challenging and is usually made after excluding other causes of 
uveitis. We analysed the characteristics of TBU and variables associated with visual outcome.
Methods  A retrospective, observational analysis was performed in patients with presumptive TBU who were started on 
specific TB treatment between January 2006 and June 2016. Demographic, clinical, radiological, analytical and ophthalmic 
examination variables were studied. After completing TB treatment, a follow-up of at least 9 months was performed. A 
univariate and logistic regression analysis was applied to identify the variables associated with visual acuity and recurrences 
of uveitis.
Results  Forty affected eyes of 24 individuals were identified; 79% of patients were diagnosed during the last 3 years of the 
study period. Median delay from onset of symptoms to diagnosis was 12 weeks. Loss of visual acuity was the most frequent 
symptom (87.5%). Posterior uveitis was the most frequent localization (72.9%); 19 patients (79.2%) presented at least one 
of the Gupta signs predictive of TBU, but there were no confirmed diagnoses.
Outcome  There was improvement in visual acuity in 74.4% of the eyes, but a complete response was achieved only in 56.4%. 
There was recurrence in two patients. The initiation of treatment ≥ 24 weeks after onset of symptoms was significantly asso-
ciated with no improvement (p = 0.026).
Conclusion  TBU can cause permanent damage to visual acuity, particularly in patients with delayed diagnosis. A prompt 
initiation of systemic TB treatment is essential to improve visual prognosis.
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Introduction

Tuberculous uveitis (TBU) is a form of extrapulmonary 
tuberculosis (TB) of growing interest in recent years. Its 
pathogenesis presents particular features that contrast with 
other forms of TB such as the decisive involvement of an 
immune response in clinical presentation and the difficulty, 
or even impossibility of demonstrating M. tuberculosis in 
ocular tissues [1]. Therefore, TBU is a diagnostic challenge 
to both ophthalmologists and infectious diseases specialists, 
and even for those experienced in TB diagnosis and treat-
ment [2, 3]. The decision to initiate TB treatment is usually 
empiric, based on a combination of suggestive ocular signs 
associated with clinical, analytical and radiological findings 
[4, 5]. Despite growing interest, there are few TBU studies 
carried out in countries with low and moderate prevalence 
of TB.
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The purpose of this study is to determine the character-
istics associated with diagnosis, evolution and response to 
treatment of presumptive TBU patients referred from the 
ophthalmology’s uveitis unit to the TB specialist unit in our 
centre.

Materials and methods

Patients

An observational, descriptive cohort study was carried out 
on patients with presumptive TBU diagnosis. They were 
referred from the Ophthalmology department, between Janu-
ary 2006 and June 2016, to the TB specialist unit for estab-
lishing TB treatment. A chart review was performed and 
information on demographic data, clinical findings, blood 
and serum analysis, radiologic findings, tuberculin skin test 
(TST) and/or interferon-gamma release assays (IGRA) was 
collected. All patients were treated with at least 3 drugs and 
were jointly monitored by an ophthalmologist expert in uvei-
tis and an experienced clinician in TB. Patients were moni-
tored for at least 9 months after completing anti-tuberculosis 
treatment, with special focus on visual symptom changes, 
residual inflammatory signs and recurrences.

Other possible causes of uveitis were ruled out in all 
patients based on ocular findings, negativity of autoimmune 
tests (rheumatoid factor, antinuclear antibodies), serologies 
(toxoplasmosis, syphilis, B. henselae among others), angi-
otensin-converting enzyme and absence of other possible 
uveitis aetiologies. In pursuit of efficiency, ancillary tests 
were performed according to clinical findings, instead of 
performing the same battery of tests to each patient. Fluo-
rescein angiographies were not performed routinely.

Definitions

In order to evaluate treatment response, the “best corrected 
visual acuity” in each affected eye was compared at diag-
nosis, upon completion of TB treatment, and after the fol-
low-up period [6]. SUN (Standard Uveitis Nomenclature) 
classification was used to quantify inflammatory activity in 
patients with anterior or intermediate uveitis (ranging from 
0 to 4, where 0 stands for absence of inflammation and 4 is 
the maximum grade) [7]. Classification of TBU was based 
on the Gupta revised criteria. According to these criteria, 
patients can be considered as confirmed TBU (patients with 
microbiological confirmation of M. tuberculosis in an ocular 
specimen), probable TBU (presence of compatible ocular 
findings, evidence of extraocular TB and a positive TST/
IGRA) or possible TBU (presence of compatible ocular 
findings and a positive TST/IGRA, without extraocular TB 
evidence) [8].

Treatment response was classified into three groups [9]:

•	 Complete response: complete visual acuity resolution, 
absence of inflammatory signs and recurrences during 
follow-up.

•	 Partial response: partial visual acuity improvement, and 
absence of inflammatory signs or recurrences during 
follow-up.

•	 Treatment failure: any of these scenarios: absence of 
visual acuity improvement, persistence of ocular inflam-
matory signs or recurrence after having completed TB 
treatment.

Statistical analysis

The Statistical Package for Social Sciences (v19, IBM SPSS 
Incl, Chicago, IL, USA) was used. Qualitative variables are 
presented in absolute numbers and percentages. Continu-
ous variables are presented as mean and standard deviation 
(SD) or median and interquartile range. Student’s t test or 
Mann–Whitney test was used to study quantitative variables 
associated with visual prognosis, while the Chi square or 
Fisher’s exact test was used for qualitative variables. A value 
of p < 0.05 was considered to be statistically significant. 
Binary logistic regression multivariate analysis for treatment 
response was performed on variables that were statistically 
significant or with p ≤ 0.10 and clinically relevant in prior 
univariate analysis.

Ethical considerations

An Institutional Review Board approval was obtained from 
the Comité Ético de Investigación Galicia Sur (registration 
code: 2017/007).

Results

Initially, 29 patients were recruited, of whom 5 were 
excluded from further analysis: 3 due to incomplete clini-
cal records and 2 due to another aetiology for uveitis being 
finally considered. Therefore, 24 patients with 40 affected 
eyes (16 patients with bilateral disease) were enrolled in the 
study. Each patient had a positive TST (induration ≥ 10 mm) 
and/or positive IGRA (Quantiferon®-TB Gold in-Tube, Cell-
estis Ltd). There was no patient with compatible ocular find-
ings of TBU with a negative TST/IGRA and a documented 
exposure to a TB patient; 79% of patients were diagnosed 
in the last 3 years of the study period (January 2013 to June 
2016).

All patients were of Spanish origin; 62% were males. 
Mean age was 48.3 ± 10.6  years. Serology for human 
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immunodeficiency virus was negative in all patients. Only 
one patient had leucocytosis at the time of diagnosis and 
82.6% of patients had normal erythrocyte sedimentation 
rate (ESR < 25 mm/h). Other clinical features are shown in 
Table 1.

Chest radiography was normal in 20 patients (83.3%); 2 
had suggestive old scar healing TB findings, while 2 others 
showed signs of active extraocular TB (one pulmonary TB 
and the other pleural TB).

Aqueous humour mycobacterial culture and polymer-
ase chain reaction (PCR) were done in two patients, with 
negative results. Extraocular microbiologically confirmed 
TB was present in only one patient with pulmonary TB. 
Another patient received a pleural TB diagnosis, but without 
microbiological confirmation. Therefore, not a single patient 
had confirmed TBU; 2 patients had probable TBU, and the 
other 22 (91.7%) had possible TBU.

The most frequent uveitis presenting symptom, affect-
ing 87.5% of patients, was loss of visual acuity, followed 
by painful red-eye in 25% of patients and myodesopsias 
in 20.8%. Posterior uveitis was the most frequent location 
(72.9% of eyes) followed by intermediate (37.5%) and ante-
rior (31.2%) uveitis. 19 eyes were affected in ≥ 2 locations. 
19 patients (79.2%) presented at least 1 of the 3 predictive 
signs of TBU according to the Gupta criteria (posterior syn-
echiae, retinal vasculitis or serpiginous choroiditis) [10], 
retinal vasculitis being the most frequent of the three (50% 
of patients, Fig. 1). Median duration from the onset of symp-
toms to anti-tuberculosis treatment initiation was 12 weeks 
(interquartile range 3–28 weeks).

All patients were started on anti-tuberculosis treatment 
with three or four drugs, and 41.7% of patients were given 
oral corticosteroids. One patient failed to complete treatment 
(although he came for follow-up controls), while another was 
lost to follow-up after the end of treatment.

Follow-up: 23 patients were followed up for a median of 
41 months (range 9–124). The SUN value fell to 0 (absence 
of inflammatory signs) in all patients with anterior or inter-
mediate uveitis. All choroiditis cases showed cicatrisation 
of lesions. All of them were in remission at the end of the 
follow-up period (at least 9 months without activity after 
completing treatment), except for two patients who had a 
recurrence with a new episode of uveitis after completing 
anti-tuberculosis therapy.

Visual acuity improvement and absence of recurrence 
was achieved in 65.2% of patients, even though only 39.1% 
achieved complete resolution (20/20 best-corrected visual 
acuity in both eyes).

A partial or complete response was observed in 74.4% 
of the affected eyes, with complete visual acuity recovery 
in 56.4% (Fig. 2).

In the analysis of patients, treatment failure (recur-
rence or absence of any visual acuity improvement in at 
least one eye) was associated with poor visual acuity at the 
time of diagnosis (0.28 vs 0.57; difference of means 0.29; 
IC95% = 0.23–0.55). Absence of complete response was also 
associated with symptoms lasting more than 12 weeks prior 
to starting anti-tuberculosis treatment.

In the analysis of affected eyes, treatment failure was 
associated with symptoms lasting more than 24  weeks 
prior to start of treatment (p = 0.017). Absence of complete 
response was related to duration of symptoms prior to start 
of therapy (p = 0.004), serpiginous choroiditis (p = 0.048) 
and visual acuity loss in the affected eye (p = 0.026).

Discussion

The characteristics and evolution of a cohort of presump-
tive TBU patients were analysed. Clinical aspects, ocular 
findings and evolution of patients share common features 
with other series described in low or intermediate TB preva-
lence settings. Predominance of posterior uveitis, relatively 
young age of patients, slightly higher percentage of male, 
bilateral disease or uveitis in two or more locations in nearly 
half the affected eyes are common features in other series 
[11–14]. Recovery of symptoms (mainly visual acuity) or 
parameters of ocular inflammation also present partial or 
complete response values similar to those presented by other 
authors [15].

This study collected clinical parameters that are not usu-
ally analysed in other series that are directed to an ophthal-
mologic target audience. This is essentially to highlight the 
absence of systemic inflammatory markers such as normal 
leucocyte count in the vast majority of patients and normal 
ESR values.

The three main findings of this study are: (a) the lack 
of TB diagnosis confirmation in all our patients, (b) the 

Table 1   Baseline features of patients (n = 24)

TB tuberculosis, LTI latent tuberculosis infection, BCG Bacille Cal-
mette–Guérin, Hb haemoglobin, ESR erythrocyte sedimentation rate, 
SD standard deviation

Features Number Percentage (%)

Gender, male 15 62.5
Mean age (years) ± SD 48.3 ± 10.6
BCG vaccination in the past (n = 19) 6 31.6
Chest radiography compatible with 

TB/healed TB
4 16.7

Leucocytosis (> 10,500/mm3) 1 4.2
Anaemia (Hb < 12.0 g/dl) 1 4.2
HIgh ESR (≥ 25 mm/h) (n = 23) 4 17.4
Any immunosuppression 5 20.1
Previous TB or LTI 12 50.0
Previous treatment for TB or LTI 5 20.8
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importance of early diagnosis and early treatment for visual 
prognosis, and (c) the increasing number of TBU cases diag-
nosed in recent years.

Demonstration of M. tuberculosis in TBU has been 
observed to be null or very low in prior series [16–18]. 
Microbiological diagnosis is tricky because ocular damage 
is caused by immune reaction in a high number of cases. 
However, in other cases M. tuberculosis was detected 

in intraocular fluids, usually with a low bacillary load. 
Moreover, vitreous or anterior chamber puncture is not 
free of risks [19] and sensitivity of microbiological tests is 
low with conventional methods [16]. It is therefore a non-
suitable technique for everyday practice. The use of prim-
ers, other than those commercially available to amplify 
nucleic acids of M. tuberculosis, have shown promising 
results, but unfortunately have not been validated in clini-
cal practice [20]. In our cohort, anterior chamber samples 
were obtained in two patients, and both PCR and culture 
were negative. Altogether, no patient had a confirmed 
diagnosis; just two were probable TBU cases, while the 
other 22 patients were possible TBU cases. The number 
of patients with probable TBU in our study is lower than 
in other studies. This may be due to (a) lower prevalence 
of TB in Spain than in other countries where these studies 
were conducted [16] and (b) the fact that all our patients 
were referred from the Ophthalmology Department. Other 
authors have analysed the prevalence of TBU in patients 
with extraocular TB diagnosis, and logically the percent-
age of patients with probable TBU is higher, even in 
patients without ocular symptoms [17, 21].

Fig. 1   Retinal vasculitis at presentation and after anti-tuberculosis 
treatment. Patient with active retinal vasculitis, with periphlebitis, 
retinal haemorrhagies and vascular occlusion (a, b). After complet-

ing anti-tuberculosis treatment, inflammatory signs were absent. The 
patient developed an epiretinal membrane (c) and peripheral affected 
vessels showed cicatrisation (d)

Fig. 2   Outcome after treatment and follow-up of 39 affected eyes in 
23 patients with tuberculous uveitis
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The most relevant finding of this study is the importance 
of a prompt diagnosis and treatment. Even though the need 
for specific TB medication therapy has been questioned [22], 
and despite isoniazid monotherapy being a standard practice 
in the past [23], starting of TB specific therapy in patients 
with active TBU has provided good results with regard to 
prognosis and absence of recurrences [9, 18, 24]. Although 
randomized clinical trials comparing prognosis of treated vs 
untreated patients are missing, there is nowadays a general 
consensus on its appropriate indication [1, 15].

The direct relationship between prognosis and early 
treatment found in our study reinforces the need for spe-
cific TB therapy in presumptive TBU [25]. Patients in our 
clinic are normally prescribed a standard 6-month treatment 
in accordance with Spanish national guidelines [26]. Some 
authors propose extending the length of treatment to more 
than 6 months, based on indirect data that suggest lower 
recurrence rates [1, 11, 18, 27, 28]. Nevertheless, the results 
obtained in the present study indicate that a conventional 
6-month therapy is probably adequate in patients with cor-
rect adherence to the treatment.

Remarkably, almost 80% of the cases were diagnosed in 
the last 3 years of the study. Until the 1960s, TB was the 
main cause of uveitis in developed countries. The efficacy 
of TB control programmes in the following decades led to 
a dramatic decrease of incidence and a progressive oblivion 
of TB, especially for physicians unrelated to infectious dis-
eases or respiratory departments. However, in recent years, 
the description of highly specific ocular findings [10] and 
acknowledgement of the efficacy of systemic anti-tubercu-
losis therapy [5, 24], has contributed to greater awareness of 
TB among ophthalmologist, as is the case in our study and 
other studies in similar settings [13, 29].

Our study has some limitations that warrant further con-
sideration. Firstly, we have analysed a relatively small num-
ber of geographically limited patients and hence conclusions 
might not be widely applicable to other populations. Sec-
ondly, despite positive TST or IGRAs in all patients, over-
diagnosis cannot be ruled out, since no patient had confirmed 
TBU and only two cases were considered to have probable 
TBU. Positive TST or IGRA results are only suggestive of 
M. tuberculosis infection, and are never a definitive diag-
nosis test, meaning that in theory, some patients could have 
uveitis of another etiology [14, 16, 30]. Moreover, systemic 
corticosteroids associated with anti-tuberculosis therapy 
might initially contribute to decrease inflammatory signs 
and add confusion to diagnosis, because a positive clinical 
response could be attributed to TB medication rather than to 
the corticosteroids [31]. Nevertheless, we consider this to be 
unlikely, since other aetiologies of uveitis were thoroughly 
ruled out, statistical analysis did not relate corticosteroids to 
visual prognosis and in those cases that had early improve-
ment related to anti-inflammatory effect of corticoids, this 

would have been only transitory and recurrences during 
follow-up would have been detected [28].

To conclude, TBU is a disease of uncertain diagnosis that 
requires early treatment in order to improve visual prognosis.
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