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Abstract

Ocular tuberculosis (OTB) remains one of the most diag-
nostically challenging extrapulmonary forms of tuberculo-
sis in terms of determining the etiology. The paucibacillary
nature of the disease, small quantity of intraocular samples,
and pathogenetic heterogeneity significantly complicate the
direct confirmation of Mycobacterium tuberculosis (MBT) in
ocular tissue and fluid samples. This paper reviewed current
capabilities and limitations for the diagnosis of etiology of
OTB. Molecular gene methods for direct detection of MBT,
including polymerase chain reaction (PCR), automated mo-
lecular platforms and studies on cell-free DNA analysis, were
considered. Despite advances in these methods, they still do
not have enough sensitivity for negative results to rule out
OTB. Special attention was given to the methods allowing
indirect confirmation of MBT infection, tuberculin skin test
(TST) and interferon-gamma release analysis (IGRA), par-
ticularly, QuantiFERON. A positive IGRA result indicates
the presence of a specific immune response to MBT, but does
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not localize the infectious process or independently confirm
a causal relationship between MBT infection and intraocular
inflammation. The absence of an independent and sufficiently
sensitive reference standard for OTB detection is a major is-
sue in the assessment of diagnostic accuracy of current OTB
detection methods. Future research should be aimed not only
at increasing the sensitivity of direct diagnostic methods, but
also focused on the search for, and independent validation of
markers that will allow differentiation between etiologically
MBT-related intraocular inflammation from concomitant la-
tent infection.

Keywords: ocular tuberculosis, uveitis, Mycobacterium
tuberculosis, PCR, interferon-gamma release assays, tuber-
culin test.

Pe3tome

Ogmanvmomybeprynbo3 3anuuacmovcst 00HIEI0 3 0iazHOC-
MUYHO CKAAOHUX hopm no3ane2eHeso20 mybepKyibo3y OJis
suznayenns emionoeii. Ilayyubayunapuuil xapaxmep 3ax60-
Ppro6anns, obmedicena KinbKicmv GHYMPIUHbLOOUHO20 Mame-
piany ma namozeHemuyHa 2emepo2eHHiCmMb 3HAYHO YCKAAO-
HIoIOmb  Oe3nocepedne  niomeepodicenns Mycobacterium
tuberculosis (MBT) y mkanunax i piounax oka. Y yvomy
0271501 NPOAHANIZ08AHO CYYACHI MONCIUBOCTI MA OOMENCEH-
HSL emiono2iunol  JlacHOCMUKU — 0hmanibMomy6epKyibo3y.
Po3enanymo MOonexKyniApHo-2eHemuiti Memoou npsamo2o 6u-
aenennuss MBT, exnouarouu I1IJIP, asgmomamu3o8ani mMonexy-
asApHi nram@opmu ma 0ocnioxcenns nozaxnimunnoi JJHK.
Hessaorcarouu na posgumox yux memodis, ix uymiugicmo
3ATUUAEMBCA BAPIADETLHOI0, MOMY He2aMUGHULL pe3yIbmam
He 00360/151€ HAOIUHO GUKIIOUUMU MYOEPKYIbO3HY emiono2iio
SHYMPIWHb004H020 3ananenHs. Okpemy yeazy npuoinieHo
Henpsmum memoodam niomeepoxcennss MBT-inghixysanns
— mybOepKYNIHOBIL WKIPHITL NPOOI Mma mecmam UBLIbHEeHHS
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inmepcghepony-y (interferon-gamma release assays, IGRA),
sokpema QuantiFERON (QFT). Io3umuenuil pesyromam
IGRA csiouums npo Hasenicmsv cneyu@iyHoi iMyHHOI 6i0-
nosioi na MBT, odnax e susznauae aoxanizayiio ingexyii-
HO20 npoyecy ma camocmitiHo He niOMmeepo’Cye NPUHUHHULL
38’5130k Midic MBT-iHghiky8anHsam i GHYMPIUHbOOUHUM 3aNa-
neHHAM. OOHIEI 3 OCHOBHUX NPOOLEM OYIHKU OIACHOCMUYHOL
MOYHOCMI CYHACHUX MemOoOi8 3aMUUaAcmvcs IOCYMHICMb
He3anexiCHo20 ma O0O0CMAMHbO YYMIAUBO2O pehepeHmHO20
cmanoapmy oas opmansmonydepxyivbosy. Ilodanrvwi docii-

Introduction

Despite the advent of new laboratory and molecular
gene diagnosis techniques, the diagnosis of ocular tu-
berculosis (OTB) remains a challenge. One of the main
reasons is the difficulty in directly confirming the pres-
ence of Mycobacterium tuberculosis (Mtb) in intraocular
specimens. The paucibacillary nature of the disease, small
quantity of specimens available for microbiological study,
and the possibility of an immune-mediated inflammatory
response limit direct etiological verification [1, 2]. Hence,
a large proportion of cases with OTB remain diagnosti-
cally uncertain, and the diagnosis is often made clinically
supported by direct and indirect evidence of the disease
[3].

Molecular gene methods enable direct detection of
Mtb genetic material in intraocular specimens, but they do
not have enough sensitivity for negative results to rule out
OTB. Indirect methods, tuberculin skin test (TST) and in-
terferon-gamma release analysis (IGRA), are also widely
used to confirm Mtb infection. IGRA has higher specific-
ity than TST, especially in BCG-vaccinated populations,
but does not allow localization of the infectious process or
establishing its direct connection with intraocular inflam-
mation [1, 4].

The purpose of this paper was to review current ca-
pabilities for the etiological diagnosis of OTB, and their
diagnostic value and major limitations. The majority of at-
tention was focused on (1) methods for direct detection
of Mtb in intraocular specimens and (2) TST Ta IGRA
for indirect confirmation of the infection. The diagnostic
value of QuantiFERON was discussed separately. This
paper provides no detailed review of the clinical criteria
for OTB, multimodal imaging techniques and selection
algorithms for antitubercular therapy (ATT). Clinical and
diagnostic characteristics were considered only if they are
relevant to interpreting the results of laboratory tests. First,
we considered current understanding of OTB and major
difficulties in confirmation of its etiology. Second, we re-
viewed the capabilities and limitations of molecular gene
methods. Third, we reviewed the methods for indirect con-
firmation of Mtb infection with a major focus on IGRA
and QuantiFERON. The Discussion summarized major
limitations of currents methods for, and unresolved issues
in, the etiological diagnosis of OTB.

OHCEHHS MAIOMb OYMU CNPAMOBAHT He MINbKU HA NIOBUeHHSL
YYmMau8ocmi Memooie npaMoi diaeHOCMuKY, a i Ha NOULYK ma
He3aNexCHy NepesipKy MapKepis, sKi 003801amb GIOPIZHUMU
emionozciuno nog’szane 3 MBT enympiwnvooune 3ananenns
8I0 CYNYmMHb020 IAMEHMHO20 IHPIKY8AHHA.

Knrwwuosi opmanomomybepryvos,  yeeim,
Mpycobacterium tuberculosis, nonimepazna namyiozosa pe-
akyis, mecmu 6UBIIbHEHHS IHMePhePOHy-y, myOepKyIiH08a
npoéa.

ciosa:

Major part of the paper

Current understanding of OTB

OTB is an extrapulmonary Mtb infection. Accord-
ing to a 2025 review by Konana and Babu, OTB is as
an extrapulmonary manifestation of tuberculosis caused
by Mtb which can affect various ocular structures and is
characterized by various clinical presentations [2]. More
recently, Alabed and Finkel [3] noted that, in the majority
of real-world clinical situations, OTB is determined not
by a single diagnostic criterion, but by a constellation of
signs and symptoms that establish relative confidence in
the diagnosis. This resulted in the wide use of the terms
“confirmed ocular TB” and “presumed ocular TB” [3]. The
term “confirmed ocular TB” is used when referring to ocu-
lar inflammation on ophthalmic examination with micro-
biological, molecular or histopathological evidence of Mtb
from an intraocular tissue or fluid specimen. On the other
hand, “presumed ocular TB” is used in reference to cases
of uveitis in the setting of TB infection evidence via IGRA,
TST, and/or supportive systemic evaluation with no better
alternative etiological explanation. Alabed and Finkel [3]
believe that comparison across settings is difficult, partly
because published studies use heterogeneous definitions,
workups, and treatment thresholds, which makes compari-
sons across settings difficult.

OTB can manifest as anterior, intermediate, posterior
or panuveitis, choroidal granuloma, retinal vasculitis, and
other forms of intraocular inflammation. Additionally,
certain types of inflammation differ in their diagnostic
value. OTB is usually diagnosed through a comprehen-
sive assessment of ocular phenotype, epidemiologic risk,
systemic evaluation, TB immunologic testing, and mimic
exclusion. Higher-suspicion phenotypes include serpigi-
nous-like choroiditis, occlusive retinal vasculitis, choroi-
dal tuberculoma, anterior uveitis with iris nodules, and
chronic granulomatous anterior uveitis in the appropriate
clinical context [3]. Therefore, the term “OTB” encom-
passes conditions that differ in specificity of their ocular
manifestations and evidence of their relationship with
Mtb. The absence of active systemic tuberculosis does not
exclude OTB. In some patients, ocular inflammation can
be the only manifestation of an Mtb-associated process
[3]. Environmental factors of MTB strains have a potential
influence on (1) the rate at which patients exhibit evidence
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of direct MTB infection and (2) characteristics of patients
diagnosed with OTB. This was well demonstrated by
Putera and colleagues [5] who conducted a medical chart
review of 339 OTB patients from the Netherlands and In-
donesia and found that Indonesian OTB patients displayed
a higher prevalence of chest radiograph findings indicative
of TB infection and concurrent active systemic TB and had
a more severe initial clinical presentation [5].

Taken together, this data indicate that OTB is not a ho-
mogeneous clinical- pathological entity with a single set
of diagnostic traits, but comprises a spectrum of Mtb-as-
sociated intraocular inflammatory conditions with diverse
clinical phenotypes, potential pathogenetic mechanisms
and levels of evidence of tuberculous etiology. It is this
heterogeneity that explains the difficulty of formulating
universal diagnostic criteria and makes the comparison of
the results of different studies challenging. Therefore, in
the current diagnostics of OTB, it is of primary importance
not only to detect signs of Mtb infection, but also to de-
termine the likelihood that the infection is the cause of a
particular intraocular inflammation.

Problem of the etiological confirmation of OTB

Etiological confirmation of OTB remains one of the
most difficult problems in the diagnosis of the disease. The
gold standard for the diagnosis of OTB is the direct demon-
stration of the MTB in ocular tissues or ocular fluids either
by Ziehl-Neelsen Stain, culture or molecular diagnostic
techniques such as polymerase chain reaction (PCR) [2].
This is onerous owing to the paucibacillary nature of the
disease, small quantity of specimens, and low sensitivity
and specificity of molecular diagnostic tests. Hence, most
often, the diagnosis of OTB is presumed based on indirect
clinical, laboratory and radiological evidences suggestive
of TB [2].

A multifactorial pathogenesis of the disease contrib-
utes to the difficulty of diagnosis. Broadly there are two
fundamental mechanisms that may underlie the develop-
ment of MTB-associated ocular inflammation: (a) inflam-
matory response to live (replicating) MTB in the eye, and
(b) immune mediated ocular inflammation induced by
non-viable MTB or its components in the eye [6]. Basu
and colleagues [6] do not state that one mechanism is more
important than another and do not juxtapose them to each
other, but state that both may coexist and one mechanism
may prevail over the other in a particular case [6].

The immune mediated mechanism of ocular inflamma-
tion has been mentioned also in a 2023 review by Ludi
and colleagues [1]. They pointed that OTB could be (a)
a manifestation of a hypersensitivity response to MTB
antigens in the setting of local ocular infection, or (b) an
autoimmune reaction to ocular antigens that results from
antigenic mimicry between MTB and ocular antigens [1].
A 2020 study by Agrawal and colleagues [7] also noted
the possibility of (a) persistence of MTB, particularly in
retinal pigment epithelial (RPE) cells and (b) the role of
systemic immune sensitization and autoimmune response
in the development of inflammation in the eye [7]. There-

fore, the pathogenesis of OTB should be considered while
taking into account the immune-mediated mechanisms.

Such multifactorial nature of the disease is of direct
diagnostic value. Identifying the presence of OTB or its
genetic material in intraocular specimens is a valid reason
for the confirmation of OTB. However, given indirect im-
mune mechanisms, a negative result does not necessary
rule out tuberculosis-associated inflammation. The same
can be said about classifying intraocular inflammation as
a tuberculous inflammation based solely on the presence
of systemic sensitization to Mtb. Therefore, the pathoge-
netic features of OTB form a peculiar diagnostic paradox:
the absence of direct evidence of Mtb does not exclude a
tuberculous etiology of intraocular inflammation, whereas
the presence of signs of systemic Mtb infection by itself
does not prove a tuberculous etiology [1, 6].

It is also important to note about harvesting specimen
for direct examination. Intraocular sampling is invasive,
the amount of available material is small, and mycobac-
teria may localize in ocular tissue structures and not shed
into the aqueous humor or vitreous. Thus, in the Collab-
orative Ocular Tuberculosis Study (COTS-1), only 59 of
962 patients with OTB (6.1%) underwent PCR analysis.
Ludia and colleagues [1] reported that PCR has been not
commonly used for detecting MTB in the aqueous speci-
men [1, 8].

The major problem of the confirmation of the eti-
ology of OTB is that an individual laboratory test has a
low informative value in the diagnosis. Given the pauci-
bacillary nature of the disease, limited availability of in-
traocular material and varying contribution of infectious
and immune-mediated mechanisms, standardizing OTB
diagnosis is a challenging endeavor. Even in a recent 2026
review on ocular TB as the only manifestation of TB, it
was underscored that the diagnosis is often made clini-
cally supported by indirect evidence of Mtb infection, a
compatible ocular phenotype and the results of systemic
evaluation [3].

Capabilities and limitations of molecular genetics
methods

Today a variety of molecular gene methods are avail-
able for direct detection of Mtb in intraocular specimen,
but the issue of confirmation of OTB etiology has not been
solved yet. Inconsistency in the results of different studies
is partly due to the selection of gene targets. Balne et al [9]
evaluated factors affecting PCR outcomes in patients with
clinically suspected OTB. The rate of positive PCR test-
ing depended on the sequencing target. MPB64 was posi-
tive in 70.2% of tested specimen, protein b in 40.0%, and
IS6110 in only 9.1%. Some controls (patients with culture
proven or culture-negative non-tuberculous endophthalmi-
tis), however, also tested positive for PCR. The authors
concluded that careful selection of gene targets can yield
high PCR positivity in clinically suspected ocular TB but
false-positive results may be seen in ocular inflammation
unrelated to OTB [9].
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Other researchers used quantitative PCR assays and
mutitarget PCR assays in an attempt to improve the infor-
mative value of PCR in the diagnosis of OTB. In a study
by Barik et al [10], mycobacterial copy numbers (mbp64
gene) were normalized to host genome copy numbers
in ocular fluid specimen from patients with tubercular
uveitis and controls. Normalized quantitative PCR had
specificity, sensitivity and diagnostic accuracy of 85.0%,
cnenudiunicts 94.4% and 89.4%, respectively, where-
as the above values for conventional PCR were 61.1%,
90.0% and 74.3%, respectively [10].

In a comparative study by Sharma et al [11], Xpert
MTB/RIF Ultra (Ultra) was evaluated on OTB specimen
and compared with Xpert. Seventy-five vitreous fluid
specimens (3 confirmed OTB, 47 clinically suspected
OTB, and 25 controls) were subjected to Ultra, Xpert
and Multiplex PCR (MPCR) and compared against cul-
ture, composite reference standard and gene sequencing.
The sensitivity of Ultra was 50% in diagnosing OTB. The
overall sensitivity of Xpert and MPCR was 16% and 72%,
respectively [11].

Similar results were demonstrated in a study on Tru-
enat MTB Plus [12]. In 75 vitreous fluid specimens, the
overall sensitivity of Truenat MTB Plus, MPCR and Ultra
in diagnosing OTB was 66.6%, 73.3% and 55.5%, respec-
tively [12]. An advantage of automated molecular genetics
tools is that they may be simultaneously used for detect-
ing particular gene mutations to antibacterial drugs [12].
Therefore, advances in molecular diagnostic technologies
have expanded the capabilities for detecting Mtb with the
additional potential benefit of obtaining data on the geno-
type of Mtb. Molecular genetics methods, however, still
do not have enough sensitivity for negative results to rule
out reliably OTB.

A 2025 study by Sharma et al [13] aimed to evaluate the
utility of Cell-free DNA (CF-DNA)-based Multi-targeted
real-time PCR (Mrt-PCR) for diagnosing OTB. CF-DNA-
based Mrt-PCR, Truenat MTB plus and Xpert Ultra were
positive in 19/25(76%), 16/25(64%), and 13/25(56%) pa-
tients of OTB, respectively, and negative in all the 25 con-
trol group subjects [13].

In the COTS-1 [14], only 59/962 patients with OTB
(6.1%) underwent intraocular fluid PCR testing, and PCR
was positive for MRB in 33/59 patients and negative for
MRB in 26/59 patients. PCR results did not show a clear
association with subsequent treatment outcomes, and at
1-year follow-up, five patients with positive PCR and three
patients with negative PCR had persistence/worsening of
inflammation. Data from COTS-1 suggested that PCR was
not commonly done for diagnosing intraocular TB and
positive/negative results may not influence management
of outcomes in the real-world scenario [14].

Interpretation of measures of diagnostic accuracy for
PCR for intraocular specimen is complicated by the ab-
sence of an independent reference standard. A 2021 meta-
analysis [15] aimed to review the diagnostic accuracy of
PRC testing in confirming OTB with responses to ATT

as reference indices. The overall sensitivity and specific-
ity were 88% and 71%, respectively, and the area under
summary receiving operating curves was 0.83 [15]. Taken
together, the available data indicate that a positive PCR
test result is of important diagnostic value in the appropri-
ate clinical context, but these tests still do not have enough
sensitivity for negative results to rule out OTB.

Indirect confirmation of MTB infection by TST and
IGRA

Because the direct confirmation of MTB in ocular fluids
or ocular tissues is obvious, indirect immunological meth-
ods play a significant role in the diagnosis of ORB. TST and
IGRA actually detect a specific cellular immune response
to Mtb, but not viable Mtb bacteria in the eye. A positive
immunological test indicates infection or prior sensitization
to Mtb, but does not independently establish the tubercu-
lous etiology of intraocular inflammation [1, 3, 4].

TST has several limitations. The TST result depends
on prior BCG vaccination, contact with non-tuberculous
mycobacteria, status of an individual’s cellular immunity
and the correct performance and evaluation of the test.
IGRA have been developed partially in order to overcome
these limitations. Current commercial tests use Mtb spe-
cific antigens, particularly the region of difference (RD1)
encoded early secretory antigenic target (ESAT)-6 and cul-
ture filtrate protein (CFP)-10, which are absent in many
nontuberculous mycobacteria as well as in the vaccine M.
bovis (BSG). As a result, IGRA has a higher specificity
than TST for Mtb exposure, especially in BCG-vaccinated
populations. QuantiFERON is based on quantitative deter-
mination of interferon-gamma (IFN-y) released by sensi-
tized T-cells after stimulation with specific Mtb antigens.
The QuantiFERON-TB Gold Plus (QFT-Plus; Qiagen,
Germantown, MD) IGRA, contrary to the previous version
of the assay, the QuantiFERON-TB Gold In-Tube, has two
TB antigen tubes (TB1 and TB2) [4]. Higher IGRA speci-
ficity for MTB than with TST does not mean that IGRA
has higher specificity for tuberculous uveitis, because the
test does not determine the location of the infection and
cannot discriminate between active TB and latent TB in-
fection [4].

The sensitivity of IGRA when compared to TST is
more contentious with varying results in available reports.
Ludi and colleagues (2023) [1] reviewed the studies that
directly compared the two methods. In five head-to-head
comparisons of IGRA and TST in TB-endemic countries,
IGRA sensitivity underperformed as compared to TST.
Amongst two head-to-head comparisons of IGRA and
TST in non-endemic countries, only one study reported
an improved IGRA sensitivity as compared to TST. Nega-
tive or indeterminate IGRA results in patients with clini-
cal characteristics strongly suggestive of OTB should be
interpreted with caution [1].

In a study by Fernandez-Zamora et al [16], 191 patients
with ocular inflammation were prospectively followed up
to assess the performance of IGRA associated with TST
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for OTB diagnosis and therapeutic decision making. Con-
sidering TST and IGRA together was more effective in
assessing OTB diagnosis, with sensitivity, specificity and
area under curve (AUC) of 89.6%, 99.2% and 0.98, repec-
tively [16].

Ang et al [17] evaluated an IGRA in the diagnosis of
TB-associated uveitis (TBU). Analysis included 191 pa-
tients. The TST was more sensitive (0.70 vs 0.53) but less
specific (0.71 vs 0.91) than T-SOT.TB. Patients who were
TST and T-SOT.TB positive were very likely to have TBU.
In populations where the prevalence of TBU is high the
TST should be the first-choice test; the T-SPOT.TB should
be performed if the prevalence of TB is low [17].

Positive QuantiFERON as a proof of infection but
not the etiology of uveitis

Xia et al (2024) performed a retrospective study [18]
to evaluate the diagnostic value of QuantiFERON-Gold
(QFT-G) testing for ocular inflammation in a low-preva-
lence TB area. Of the 338 patients that underwent QFT-
G testing at the university of Colorado, 17 (4.38%) were
positive. Only one patient had true TBU with anterior uve-
itis with iris nodules. The remaining 16 (94.1%) patients
did not meet SUN criteria for TBU and were incidentally
found to be QFT-G positive during laboratory work-up
prior to immunosuppression. The authors concluded that,
in low prevalence areas, the majority of QFT-G positive
tests in uveitis patients are coincidental and unrelated to
their disease process [18].

A 2025 retrospective study by Putera et al [19] com-
pared three groups of patients (51 with uveitis and active
systemic TB, 52 with undetermined cause of uveitis and
positive IGRA but no active systemic uveitis, and 15 with
positive MTB PCR results from ocular fluids but not ac-
tive systemic TB). The study found differences in ocular
manifestations between patients with active systemic TB
and IGRA-positive patients without active systemic TB.
It was concluded that IGRA-positive uveitis with undeter-
mined cause is not synonymous with OTB. Additionally,
the absence of active systemic TB does not exclude OTB,
which was evidenced by patients with positive MTB PCR
results from ocular fluids [19].

Therefore, neither a systemic evaluation alone, nor an
IGRA alone can clearly distinguish tuberculous from non-
tuberculous intraocular inflammation. Nora et al [20] con-
ducted a 2025 randomized clinical trial in Jakarta, Indo-
nesia, a TB-endemic region. The study included 76 adults
with newly diagnosed, active uveitis of undetermined
cause and a positive IGRA who were randomized into two
groups. The ATT group received systemic corticosteroids
plus a six-month course of ATT, and the control group re-
ceived corticosteroids only. At six months, the rate of com-
plete uveitis resolution was higher (81.1% vs 51.3%) and
uveitis relapse was less common in the ATT group than
in the control group. The authors intentionally refrained
from referring to all included patients as having OTB, but
referred to them as “adults with newly diagnosed, active
uveitis of undetermined cause and a positive IGRA”. This

terminology actually shows that a positive IGRA indicates
a potential TB-associated inflammation but does not con-
firm the tuberculous etiology of inflammation [20].

Discussion

The review of current approaches to the diagnosis of
OTB demonstrates that the main problem is not so much
establishing Mtb infection, but rather determining the ca-
sual relationship between Mtb and a specific intraocular
inflammation. Current laboratory methods enable direct
detection of Mtb genetic material in intraocular specimen,
whereas TST and IGRA determine a specific immune
response to Mtb antigens [1, 2]. However, none of these
approaches alone provides sufficient diagnostic accuracy
in all cases. This is especially important for OTB where
a large proportion of cases remain diagnostically uncer-
tain, and diagnostic criteria vary from study to study [3].
Molecular gene methods are theoretically the closest to
the etiological confirmation of OTB, but they still lack
the sensitivity to be widely used in clinical settings. PCR
outcomes depend on the type and amount of the mate-
rial harvested from the eye, the paucibacillary nature of
the process, and the selection of the gene target. Balne et
al [9] demonstrated that the rate of positive PCR testing
depended on the sequencing target, and later studies did
not show a consistent advantage of automated platforms,
Xpert MTB/RIF Ultra and Truenat, over multiplex PCR
[11, 12]. In a 2025 study by Sharma et al [13], Mtb-derived
CF-DNA Mrt PCR was found to be promising for diagnos-
ing OTB, showing higher positive PCR testing rates than
Truenat MTB Plus and Xpert Ultra. The study, however,
included only 25 patients with OTB, and requires further
external validation [13]. Therefore, positive molecular as-
say results have an important role in confirming the etiol-
ogy of OTB, but negative results do not reliably rule out
OTB.

IGRA has higher specificity than TST for detecting
Mtb, especially in BCG-vaccinated populations. However,
the specificity for Mtb infection is not equivalent to that for
TBU [1, 4]. IGRA does not allow localization of the infec-
tious process or establishing whether this immune sensiti-
zation is directly related to ocular inflammation. This was
demonstrated in a study by Xia et al (2024) performed [18]
in a low-prevalence TB area, where of the 338 patients that
underwent QFT-G testing, only 17 (4.38%) were positive,
including 16 patients did not meet SUN criteria for TBU.
At the same time, negative IGRA cannot be considered an
absolute criterion for excluding OTB. A review by Ludi
and colleagues [1] reported that IGRA sensitivity for OTB
varied across studies, and in five head-to-head compari-
sons of IGRA and TST in TB-endemic countries, IGRA
sensitivity was lower than that of TST. Such findings allow
comparing direct and indirect methods with regard to the
strength of evidence. A positive molecular assay result is
of much greater diagnostic value than a negative molecu-
lar assay result, whereas a positive IGRA result strongly
indicates Mtb infection, but does not establish a causal
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relationship with intraocular inflammation. Even advance-
ments in certain laboratory methods have not yet led to the
development of a test capable of independently confirm-
ing or ruling out ocular tuberculosis. Major capabilities
and limitations of the discussed methods of the etiologi-
cal diagnosis of OTB are briefly summarized in Table 1.
The data presented demonstrate that direct and indirect
methods differ in diagnostic value. None of these methods
alone always enables establishing or ruling out the etiolog-
ical relationship between MTB infection and intraocular
inflammation in a particular patient.

Therefore, current diagnostics of OTB is characterized
not by the absence of informative techniques, but rather the
absence of an independent criterion capable of confirming
Mtb infection or proving its causative role in particular in-
traocular inflammation. Further enhancement of the ana-
lytical sensitivity of molecular methods remains promis-
ing, but may not completely solve the problem, given the
pathologic heterogeneity of OTB and the potential role of
immune-mediated mechanisms. With regard to indirect
immunologic methods, it is important to look for the way
to distinguish the intraocular inflammation etiologically
associated with MTB from uveitis accidentally associated
with latent TB infection. Promising types of biomarkers
include transcriptomic, proteomic, cellular and others,
but most of the proposed biomarkers have been studied in
small cohorts only, and have not yet undergone sufficient
external validation to be adopted [1]. Therefore, important
areas of further research should include not only the search
for more sensitive diagnostic tools, but also their valida-
tion in the independent cohorts of patients in conjunction
with well-defined diagnostic criteria.
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