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OBJECTIVE: To introduce the Collaborative Ocular Tuberculosis Study (COTS) Calculator, an online clinical scoring system for
initiating antitubercular therapy (ATT) in patients with ocular tuberculosis (TB).
METHOD: The COTS Calculator was derived from COTS Consensus (COTS CON) data, which has previously published consensus
guidelines. Using a two-step Delphi method, 81 experts evaluated 486 clinical scenario-based questions, ranking their likelihood of
initiating ATT in each specific scenario. Each scenario was a permutation of the results and/or availability of five following
components—clinical phenotype, endemicity, two immunological (tuberculin skin test, interferon-γ release assay) and one
radiological (chest X-Ray) test results—and a sixth component further stratifying three of the clinical phenotypes. The median
scores and interquartile ranges (IQR) of each scenario were tabulated, representing the expert consensus on whether to initiate ATT
in that scenario. The consensus table was encoded to develop the COTS Calculator.
RESULTS: The COTS Calculator can be accessed online at: https://www.oculartb.net/cots-calc. The attending physician can select
the conditions present in the patient, which will generate a median score from 1 to 5. 114 out of 486 scenarios (24%) deliberated
had a median score of 5 indicating expert consensus to initiate ATT.
CONCLUSION: The COTS Calculator is an efficient, low-cost, evidence and experience-based clinical tool to guide ATT initiation.
While it holds substantial promise in improving standard-of-care for ocular-TB patients, future validation studies can help to as
certain its clinical utility and reliability.
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INTRODUCTION
According to the World Health Organisation (WHO) 2021 report,
tuberculosis (TB) caused 1.5 million deaths worldwide in 2020 [1].
In patients with culture-proven TB, an estimated 6.8% reported
ocular involvement [2], often complicated by significant ocular
morbidity and visual loss [3, 4]. Ocular TB may be the first
presentation of TB in initially asymptomatic patients [5], especially
since 92% of patients with Ocular TB present without evidence of
concomitant pulmonary TB [6]. There is substantial existing
uncertainty in diagnosing Ocular TB [7]. If ATT is delayed, there
is a risk of irreversible ocular complications, delayed treatment of
underlying systemic TB, and increased public health risks of TB
resurgence.

Timely initiation of antitubercular therapy (ATT) is the major
challenge in treating ocular TB due to a lack of robust diagnostic
criteria [8] and inconclusive evidence on which to base the
management guidelines for initiating ATT [9–13]. As ocular
presentations of TB are wide-ranging [8] due to its ability to
cause inflammation in any tissue of the eye [14–18], typical
diagnosis requires clinical manifestations of TB uveitis, choroiditis
or retinitis, accompanied by the exclusion of other uveitic entities,
as well as corroborative immunological or radiological investiga-
tions for TB or genomic evidence of TB [19]. Immunological tests
for the TB diagnosis include Tuberculin skin test (TST, also known
as Mantoux test or purified protein derivative [PPD] test), and
Interferon Gamma Release Assays (IGRA), which includes the
QuantiFERON-TB Gold or In-Tube or T-SPOT.TB [20].
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TST is an affordable and widely available test for skin
hypersensitivity towards mycobacterial antigens via cell-
mediated immune response [20]. However, TST has only a
sensitivity of 89% and specificity of 85% [21], indicating a fair
risk of false positives with Bacille Calmette Guérin (BCG)
vaccination and exposure to atypical mycobacteria [22]. Although
specificity can be improved by increasing the skin induration cut-
off diameter to 10 mm in endemic nations based on CDC
guidelines, this results in decreased sensitivity [23]. IGRA tests
for interferon-γ release from lymphocytes after stimulation with M.
tuberculosis specific antigens [24]. IGRA is a more specific test for
M. tuberculosis infection as it is not affected by BCG vaccination or
atypical mycobacteria exposure, but IGRA is more expensive and
less widely available compared to TST [20]. Both TST and IGRA do
not distinguish latent infection from active disease and may be
falsely negative in immunodeficient individuals [25, 26]. Plain
chest X-ray is an affordable and widely available tool to look for
pulmonary evidence of TB infection, although radiologically-
detected lesions are not specific for TB and most cases of ocular
TB do not show any evidence of concomitant active pulmonary
TB [27]. Although computer-assisted tomography (CT) can better
visualise lymphadenopathy and tuberculoma, it is not routinely
ordered due to higher cost and radiation exposure, as well as
unavailability in resource-scarce regions [28]. Polymerase chain
reaction (PCR) has emerged as a highly sensitive tool for rapidly
detecting presence of M. tuberculosis genome in ocular fluid
samples, even in latently infected individuals, by nucleic acid
amplification [29]. However, PCR testing for M. tuberculosis is also
limited to high resource settings [27]. Overall, cautious interpreta-
tions of diagnostic investigations [20–29], guided by knowledge of
the sensitivity and specificity of the test is required for accurate
diagnosis of Ocular TB and prompt initiation of ATT [30].
The Collaborative Ocular Tuberculosis Study (COTS) Group,

supported by the International Uveitis Study Group (IUSG),
International Ocular Inflammation Society (IOIS) and Foster Ocular
Immunology Society (FOIS), was established to address the
existing ambiguity faced by ophthalmologists globally about the
minimum set of criteria to initiate ATT in presumed ocular-TB
infections [19, 31–33]. The COTS Group began with the COTS-1
study, performed using retrospective data of patients diagnosed
with Ocular TB collected from 25 participating ophthalmic centres
globally [19, 31–33]. COTS-1 results demonstrated a lack of
consensus in the use of diagnostic tests, with majority of experts
ordering chest radiography and immunological tests, including
TST and IGRA where available, while a small minority of experts
relied on PCR from intraocular fluids [32, 33]. Therefore, an expert-
led international consensus initiative (COTS CONSENSUS or COTS
CON) was developed to consolidate the expertise of 81 uveitis
specialists and establish consensus recommendations regarding
the initiation of ATT in patients with presumed ocular TB across
the wide spectrum of possible clinical scenarios. Consensus was
achieved through deliberation amongst experts based on practical
experience, supplemented by the limited evidence available from
existing literature and data reported in COTS-1 publications [34].
The purpose of this concept paper is to introduce an online

clinical scoring system, the COTS Calculator, crafted to guide the
initiation of ATT in patients with suspected ocular TB. The COTS
Calculator aims to guide physicians globally, including experts and
general ophthalmologists, on the initiation of ATT based on
minimum diagnostic criteria for Ocular-TB infection and interna-
tional uveitis specialists’ inputs for initiation of ATT based on those
criteria. This paper will evaluate how the COTS calculator differs
from traditional clinical scoring systems that are summative by
calculation and propose further diagnostic validation studies to
test for specificity, sensitivity, positive and negative predictive
values of the COTS calculator as a practical tool and unified
platform in management of Ocular TB.

METHOD
The detailed methodology for obtaining consensus amongst global ocular
inflammation and TB experts for COTS CON has been described previously
[34]. Briefly, a modified Delphi technique, involving a multistage self-
completed questionnaire administered to geographically scattered experts
[35, 36], was used to collect responses for 486 clinical scenario-based
questions from 81 uveitis experts globally in the COTS CON Delphi Round 1
questionnaire via an online web-based encrypted link [34]. Delphi Round 2,
which deliberated scenarios where clear-cut consensus did not exist at the
questionnaire phase, was divided into two in-person phases. Phase I
deliberated 71 clinical scenario-based questions for initiating ATT and
adjunctive therapy with oral corticosteroids or immunosuppressive agents
or intravitreal therapy in tubercular choroiditis (TBC) phenotypes on 16
November 2018 in Chandigarh, India [37]. Phase II deliberated 40 clinical
scenario-based questions for initiating ATT and adjunctive therapy in
tubercular anterior uveitis (TAU), tubercular intermediate uveitis (TIU),
tubercular panuveitis (TPU), and tubercular retinal vasculitis (TRV) on 13
November 2019 in Kaohsiung, Taiwan [38]. A total of 54 experts attended
the Delphi Round 2 meeting, plus 4 experts joined the meeting online. The
23 experts not present were given the meeting details and an online
questionnaire to complete at the time of their convenience (Fig. 1). The
final data analysis was performed after completion of all the online
responses [34].
Based on the probability that each expert would initiate ATT under a

given clinical scenario, every opinion was awarded a score of 1–5 on the
five-level Likert’s scale [39, 40]. The statistical analysis calculated median
scores and interquartile ranges (IQR). IQRs were stratified into levels of
agreement. Clinical scenario-based statements with a median score of 4
indicated a higher level of confidence that ATT should be initiated and
were set aside for critical deliberation and discussion amongst the experts
for further consensus-generation and literature review during COTS CON
Delphi Round 2 meetings [34] (Fig. 2).
Following the diagnostic criteria of tubercular uveitis as defined by the

Standardisation of Uveitis Nomenclature (SUN) working group, the
following ocular uveitic presentations that can be attributed to ocular TB
were evaluated [41]. TIU is defined as the vitreous being the major site of
inflammation [42]. TPU is defined as the lack of a predominant site of
inflammation with inflammation observed in the anterior chamber,
vitreous, and retina and/or choroid [42]. TAU is defined as inflammation
limited to the anterior segment, where the primary site of inflammation
is the anterior chamber involving the iris and ciliary body [42]. Active TRV
involves evidence of ocular inflammation and retinal vascular changes,
including perivascular sheathing and vascular leakage or occlusion on
fluorescein angiogram [42]. Inactive TRV was defined as retinal vascular
changes without evidence of ocular inflammation [42]. Tubercular
serpiginous-like choroiditis (TB SLC) is defined as inflammation limited
to the choroid, the primary site of inflammation, and is characterised by
single or multiple discrete yellow-white fuzzy choroidal lesions with
slightly raised edges that show wave-like progression with an active
serpiginous-like edge with central healing [42]. Tuberculoma, or
choroidal granuloma or choroidal nodule, is defined as inflammation
limited to the choroid, the primary site of inflammation, and is
characterised by single or multiple yellowish subretinal lesions with
indistinct borders and surrounding exudative fluid, along with oval or
round lesions in the choroidal stroma [42]. Tubercular non-serpiginous
choroiditis (TB NSC) is defined as inflammation limited to the choroid,
the primary site of inflammation, and is characterised by unifocal or
multifocal choroiditis lesions with a phenotype similar to idiopathic
multifocal choroiditis, acute posterior multifocal placoid pigment
epitheliopathy (APMPPE) and other phenotypes that do not resemble
TB SLC [42].
The key diagnostic criteria of ocular TB from the SUN working group

include a compatible uveitic syndrome attributable to TB on clinical
presentation and evidence of active systemic TB through a positive CXR,
IGRA or TST finding [41]. Hence, each scenario-based question consisted
of five components: clinical phenotype, endemicity of the patient’s
location, and TST/PPD, IGRA and/or CXR results (or lack-of such testing).
An additional sixth component was applied to three of the clinical
phenotypes for further stratification. Each scenario-based question was
given a reference number. Based on the different permutations and
combinations of immunological and radiological test results for TB in
each clinical phenotype further binarized based on the TB endemicity of
the patient’s country of origin, the total number of possible clinical
scenarios was 486.
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Fig. 1 Flow chart depicting the number of clinical scenario-based questions reviewed in the Collaborative Ocular Tuberculosis Study
Consensus (COTS CON) group Delphi Round 1 and 2, the clinical phenotypes reviewed in Delphi Round 2 phases 1 and 2, as well as the
number of experts attending each discussion phase. SLC serpiginous-like choroiditis, CS corticosteroids, AU anterior uveitis, IU intermediate
uveitis, RV retinal vasculitis.
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RESULTS
The median score and IQR for all 486 clinical scenario-based
questions from Delphi Round 1 and 2 were tabulated (Supple-
mentary 1, online only). Each of the 486 clinical scenario-based
questions was assigned a reference number according to the
inputs of the five components, any additional sixth component,
median score, and IQR. These data were encoded to produce an
algorithm (Supplementary 2, online only) for a novel free online
web-based COTS calculator.
The COTS Calculator can be accessed at: https://www.oculartb.net/

cots-calc.
The attending physician can input the patient details (Fig. 3),

the clinical conditions found in this patient (Fig. 4) and print all
these inputs along with the median score and IQR generated by
the COTS calculator for the patient (Fig. 4). The printout can thus
be incorporated as part of the patient’s clinical records. The COTS
calculator will not store any of the patient details keyed in.
The ophthalmologist can select from the 5 drop-down bars the

applicable category for a patient in terms of clinical phenotype,
endemicity, TST, IGRA, CXR results (Fig. 4). The five clinical
phenotypes include TBC, TAU, TIU, TPU and TRV. There is an
additional drop-down bar for further stratification of TAU, TRV and
TBC phenotypes (Fig. 4). TAU was further stratified into first or
recurrent episodes. TRV was stratified into active or inactive

disease. TBC was stratified into TB SLC, tuberculoma, and
multifocal or unifocal TB NSC.
The combination of conditions will correspond to a specific

reference number that is encoded to such a patient (Supplemen-
tary 2, online only), and this will generate a median score on the
scale of 1–5, calculated based on the responses and deliberation
of experts through COTS CON Delphi Round 1 and 2. Median
score of 1 represents a very low probability for most experts to
initiate ATT (<20%); 2: low probability for most experts to initiate
ATT (21–40%); 3: mixed probability for most experts to initiate ATT
(41–60%); 4: high probability for most experts to initiate ATT
(61–80%); and 5: very high probability for most experts to initiate
ATT (81–100%) (Fig. 4).
The IQR corresponding to the same set of conditions in the

given patient is also displayed, with an IQR of 0 representing more
than 90% of experts agreeing on the initiation of ATT which is
considered absolute consensus; an IQR of 1 represents more than
80% of experts’ agreement which is moderate consensus; IQR of 2
represents more than 70% experts’ agreement which is weak
consensus; IQR of 3 represents less than or exactly 60% of experts
agreeing on the initiation of ATT which is considered poor
consensus (Fig. 4).
A result of 5 with IQR of 0, 1, 2, 3 is considered to have reached

consensus to initiate ATT in that particular clinical scenario (Fig. 2)

Fig. 2 Diagrammatic illustration of the ordinal score as entered by the experts and implication of median score and interquartile range
(IQR). ATT antitubercular therapy.

Fig. 3 The patient details that can be entered include patient name, patient identity document (ID) number, patient’s age, patient’s
gender (male or female), patient’s physician name, the patient’s affected eye (left, right, or both eyes). COTS CON collaborative ocular
tuberculosis study consensus.
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and should guide the ophthalmologist to consider initiating ATT
based on the COTS group consensus guidelines [37, 38]. A result of
4 indicates a high level of confidence that ATT should be initiated,
with an IQR of less than or equal to 1 being a good indicator of
consensus among experts (Fig. 2). A result of 1, 2, 3 indicate a
lower level of confidence for initiating ATT, with no consensus and
mixed opinions amongst experts, but do not constitute consensus
that “ATT need not be initiated” [34].
Amongst the 486 possible clinical scenarios, the distribution of

median scores 1, 2, 3, 4, 5 are 98 (20%), 89 (18%), 120 (25%), 65
(13%) and 114 (24%) respectively (Table 1, Supplementary Fig. 1).
24% of all scenarios have a median score of 5 indicating a very
high probability (81–100%) of initiating ATT in these scenarios
(Supplementary Fig. 1). Amongst these 114 scenarios with a
median score of 5, 72 scenarios have IQR 1 indicating moderate
consensus (80–90% agreement), 24 scenarios have IQR 0
indicating strong consensus (>90% agreement), 13 scenarios with
IQR 2 and 5 scenarios with IQR 3 are considered weak and poor
consensus (70–80% and <70% agreement) respectively (Supple-
mentary Fig. 1).

DISCUSSION
This concept paper introduces the COTS Calculator, a simplified
clinical aid to guide ATT initiation based on evidence, statistics,

Fig. 4 The clinical phenotype selected is “retinal vasculitis” out of five options (anterior uveitis, intermediate uveitis, panuveitis, retinal
vasculitis, choroiditis), which prompted an additional stratification of “active” disease to be selected amongst two options (active,
inactive). The endemicity of the patient selected is “endemic” out of two options (endemic, nonendemic). the tuberculin skin test/mantoux
test, interferon gamma release assay (IGRA), and chest X-ray each has three options (positive, negative, not done/unknown) and “positive” was
selected for all three. The combinations of these six selections corresponded to the result: Median Score “5” and Interquartile Range (IQR) “0”.
TB tuberculosis, QFT-Gold Quantiferon-TB Gold, COTS collaborative ocular tuberculosis study. Two tables interpreting median score of 1–5 and
Interquartile range (IQR) of 0–3 are presented. Median score 5 and IQR 0 and their interpretations are highlighted in yellow as corresponding
to the patient’s conditions “Median score 5” is interpreted to be a very high probability for most experts to consider initiating Antitubercular
therapy (81–100%). IQR 0 is interpreted to be representing absolute consensus, with more than 90% of experts agreeing on the initiation of
antitubercular therapy.

Table 1. Distribution of median score and IQR from 486 possible
clinical scenarios.

Median score (IQR) Frequency Percentage (%)

1 (0) 41 8.43

1 (1) 52 10.69

1 (2) 5 1.02

2 (1) 4 0.82

2 (2) 63 12.96

2 (3) 22 4.52

3 (1) 7 1.44

3 (2) 74 15.22

3 (3) 39 8.02

4 (1) 10 2.05

4 (2) 51 10.49

4 (3) 4 0.82

5 (0) 24 4.93

5 (1) 72 14.81

5 (2) 13 2.67

5 (3) 5 1.02
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and expert consensus. Ocular TB is a rare entity that overlaps
between respiratory medicine, infectious diseases, and ophthal-
mology, requiring a high level of subspecialist experience to
manage. For the general ophthalmologist that lacks experience in
ocular TB, this calculator consolidates global consensus in a
practical and accessible manner, allowing them to balance the
risks and benefits of initiating ATT.
The principle of assigning clinical scores based on a panel of

clinical findings is not new [43]. For a clinical scoring system to be
useful, it should include common physical examination or imaging
findings, commonly ordered laboratory investigations, be easy to
interpret unambiguously, backed by accurate data and statistics,
and easily accessible to attending physicians [44].
One difference between the COTS Calculator and most

traditional clinical scoring systems is its derivation from the two-
step Delphi consensus method, where experts decided on
initiating ATT under 486 different clinical scenarios. Most other
scoring systems consist of a fixed number of measurable variables
—each variable allocated points—and the sum of points produces
a total score. Cut-off scores are then established by validation
studies which test the thresholds against an existing gold-
standard diagnostic method. This was not a plausible method in
the case of ocular TB.
Realistically, certain newer or more advanced immunological and

radiological investigations (while ideal for ocular-TB diagnosis) may
not be available in resource-scarce settings where TB is endemic.
The COTS CON group considered the need for the COTS Calculator
to retain its utility in resource-scarce TB endemic regions. Hence, the
calculator does not mandate a fixed number of measurable
variables, but rather incorporates possible scenarios where one,
two, or all three ancillary investigations were not available [35].
Hence, the COTS Calculator is able to account for the unavailability
of certain investigations in the real-life setting. As diagnostic
classifications necessarily need consensus among experts before
studies to validate this classification can be carried out [12], global
expert consensus was achieved through COTS CON.
The attending physician can refer to Delphi Round 2 Phase I

published report [37] for seventy consensus statements addres-
sing the initiation of ATT and 10 consensus statements detailing
the use of adjunctive therapy in TBC, as well as the Delphi Round 2
Phase II published report [38] for forty-four consensus statements
addressing initiation of ATT in TAU, TIU, TPU, and TRV. These two
COTS CON guidelines used a median score of 5 with an IQR of 0 to
3 to define “consensus to initiate ATT”. The COTS Calculator
similarly follows this definition of consensus. The median score of
5 represents at least more than half of the global experts choosing
to initiate ATT 81–100% of the time when met with that particular
clinical scenario [34], hence the majority choice to initiate ATT with
an 81–100% probability is defined to be consensus to initiate ATT.
A median score of 4 means that at least more than half of the
global experts will choose to initiate ATT 61–80% of the time,
reflecting lower confidence that the diagnosis of ocular TB is
definitive and ATT should thus be initiated. The two-step Delphi
process allowed for reconsideration of clinical-based scenario
questions with a median score of 4 in Round 1. These questions
were brought forth for further expert deliberation in Round 2 and
reassessed so that consensus to initiate ATT may be achieved
should a median score of 5 be attained in Round 2. As the COTS
CON group is gathered to address when to initiate ATT instead of
when not to initiate ATT, median scores of 4, 3, 2 and 1 are not
part of the COTS CON guidelines and do not imply that ATT should
not be initiated in these cases. Within the 114 scenarios with a
median score of 5, 72 scenarios have IQR 1 and 24 scenarios have
IQR 0 indicating moderate and absolute consensus (80–90% and
>90%) respectively. This means that the COTS calculator would
offer clear recommendations to initiate ATT most of the time
when the median score of 5 is obtained. This potential clinical
utility of the COTS calculator is therefore promising.

Ultimately, the COTS Calculator is meant to serve as a
statistically-derived and expertise-based treatment recommenda-
tion guide. Experienced clinical judgement based on the
attending physician’s direct knowledge of the patient’s holistic
conditions and local epidemiological risk factors is imperative to
making the final decision to initiate ATT or not. It is also up to the
attending physician’s clinical judgement to decide whether to
initiate ATT when other non-ATT treatments are ineffective, or
conversely to stop ATT if the patient’s ocular inflammation is not
responding to ATT. Users of the COTS Calculator should also take
into consideration differential diagnosis of ocular TB and exclude
other causes of uveitis in keeping with the diagnostic criteria of
ocular TB as established by the SUN working group [41].
Like all established clinical scoring systems, validation studies of

the COTS Calculator are needed to assess its specificity and
sensitivity in guiding therapy targeted at Ocular TB. Usually,
validation studies test against a current gold-standard diagnostic
method. However, in the reality of ocular TB, gold-standard
diagnostic methods may be unavailable in resource-scarce
settings where TB is endemic. Moreover, the current gold standard
for diagnosing ocular TB is the detection of M. tuberculosis in
ocular fluids or tissues [31] is extremely difficult due to the small
volume of ocular tissue biopsy samples and low ocular tissue load
of M. tuberculosis [45, 46]. Even PCR has low sensitivity for
detecting TB genome in ocular samples reliably in real-world
settings [31]. Therefore, the typical diagnosis of Ocular TB remains
principally presumptive, based on epidemiology, ocular pheno-
type and corroborative immunologic tests, and radiological
findings. Thus, the COTS Calculator is developed based on
consensus from experienced experts of endemic and nonendemic
regions to guide prompt initiation of ATT if ancillary investigations
are unavailable or the results of which are unclear. Future
prospective studies will be useful to validate the COTS Calculator
as a clinical scoring system, via exploring associations between
ATT initiation using the COTS Calculator, and longitudinal
treatment outcomes or adverse events.
Regarding SLC, absolute consensus to initiate ATT was reached

in patients with both immunologic tests (both TST and IGRA) and
radiologic tests positive, irrespective of endemicity, and in patients
from endemic regions with one positive immunological test result
(either TST or IGRA) and a positive radiologic test. However, for
nonendemic regions, the consensus reached for these given
scenarios was moderate. For the remaining scenarios with only
one of the immunological tests (TST or IGRA) showing positive
result, the median score indicated a higher likelihood to initiate
ATT, but with weak to moderate consensus among experts. From
our results on SLC, it appears that experts deem that only one
positive immunologic test is considered sufficient to start ATT,
perhaps because the clinical picture of SLC is highly suggestive of
ocular TB. Similarly, TB is also known to manifest as a focal lesion
in the choroid, with choroidal tubercles and tuberculomas
representing the most common and best-documented clinical
manifestation of ocular TB. The results from our consensus
confirmed that most experts deem choroidal tubercles and
tuberculomas to be very suggestive of ocular TB, since it was
recommended to start ATT with any corroborative immunologic
evidence for TB, and also with radiologic findings alone in
endemic areas. In fact, absolute consensus was achieved in
patients with both immunologic tests (TST and IGRA) and
radiologic test positive. If either of the two immunologic tests
showed positive results and the radiologic evidence was positive,
in an endemic region, absolute consensus to initiate ATT existed,
however, the perception differed in a nonendemic region with
moderate consensus. If either immunologic test was positive and
no radiologic evidence supported those findings, the consensus to
initiate ATT was moderate in both regions. The observation was
similar in endemic regions in the absence of immunologic
evidence but with positive radiologic findings. In contrast to SLC
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and tuberculoma, tubercular focal or multifocal choroiditis
phenotypes have a relatively weaker association with TB. Hence,
the use of ATT must be supported by immunologic evidence
together with radiologic signs suggestive of old healed or active
pulmonary TB. In fact, absolute consensus to start ATT was
reached in patients with both immunologic tests (TST and IGRA)
and radiologic test positive, and moderate consensus was
achieved if either of the immunologic tests showed positive
results together with positive radiologic test, irrespective of
endemicity.
Regarding anterior uveitis, in the case of the first episode, there

was moderate consensus to initiate ATT when all three tests were
positive. Absolute consensus was achieved in the case of recurrent
episodes of anterior uveitis when all three tests were positive.
These findings were irrespective of the endemicity. Moderate
consensus was achieved for patients coming from an endemic
region with recurrent episodes of anterior uveitis and one
immunological test positive supported by positive radiological
findings, whereas for nonendemic regions, the consensus reached
was moderate or weak.
Regarding panuveitis, there was absolute consensus to start ATT

when two immunological tests (PPD and IGRA) and radiological test
were positive. Moderate consensus was achieved in the case of one
of the two immunological tests positive (either PPD or IGRA) and
radiological test positive. The findings were irrespective of endemi-
city. Regarding intermediate uveitis, the consensus was lower when
compared to panuveitis. In fact, there was moderate consensus to
start ATT when two immunological tests (PPD and IGRA) and
radiological test were positive; the consensus achieved was also
moderate in the case of one of the two immunological tests positive
(either PPD or IGRA) and radiological test positive in endemic areas,
but either moderate or weak in nonendemic areas. From the data it
emerged that in endemic area, where the pre-test probability of
tubercular uveitis is higher, experts are more likely to treat patients,
and it is clearly evident that panuveitis have a stronger predictive
value for ocular TB compared to intermediate uveitis.
Regarding active retinal vasculitis, when two immunological

tests (PPD and IGRA) and radiological tests were positive, the
consensus to start ATT was absolute in endemic regions and weak
in nonendemic regions. With one of the two immunological tests
positive (either PPD or IGRA) and radiological positive findings the
consensus reached was absolute to moderate in endemic regions
and very weak in nonendemic areas. The results confirmed once
again that in endemic areas where the pre-test probability of
tubercular uveitis is higher, experts are more likely to treat
patients, and that in nonendemic settings, other causes of retinal
vasculitis need to be considered and ruled out in the differential
diagnosis.
Some limitations of this study to provide treatment recom-

mendations for ocular TB are inherent to the diagnosis of ocular
TB which is partially a priori. Diagnosis is only as certain as the
clinician’s ability to identify ocular phenotypes attributable to TB,
thereby raising clinical need to perform ancillary investigations to
search for systemic TB. Clinical impression is subject to possible
error, thus initial diagnosis may be wrong and other disease
entities causing uveitis may not be fully excluded. In addition,
validity of CXR, IGRA, and TST results may vary across regions, but
was assumed to be uniform across all labs and of accurate
interpretation for the purpose of this study. The clinical applica-
tions of this study could be further enhanced in the future with a
greater number of global uveitis experts coming together for a
more representative and stronger global consensus, and take into
more clinical characteristics such as a previous history of TB or
ATT, as well as results of other molecular diagnostic tests such as
polymerase chain reaction (PCR) detection of TB genome in ocular
fluids. This study only assessed the minimum diagnostic criteria
which can be further expanded to be more comprehensive. Lastly,

the COTS Calculator is not yet reviewed by respiratory physicians,
or other infectious disease experts who can help to validate the
interpretation of ancillary investigations and epidemiology.
In conclusion, the COTS Calculator is an efficient, cost-effective,

and automatically generated clinical score used to guide the
initiation of ATT in five clinical subtypes of Ocular TB, developed
based on the review of published literature and expert opinion
derived from clinical practical experience, to bridge the gap
between clinical demand and available medical evidence. The
COTS Calculator is further supported by two sets of published
consensus guidelines that are also important in informing public
policy considering TB resurgence due to globalisation. Future
diagnostic validation studies for the COTS Calculator are needed
to prove the clinical utility and reliability of the COTS Calculator.

SUMMARY

What was known before

● Diagnosis of Ocular TB remains principally presumptive, based
on epidemiology, ocular phenotype and corroborative immu-
nologic tests and radiological findings.

● Ocular TB can present in many different clinical phenotypes,
due to TB ability to infect any tissue of the eye.

● There has been no group before COTS CON to achieve global
expert consensus on the diagnostic classification of Ocular TB.

What this study adds

● The COTS Calculator is an online, low-cost, accessible clinical
scoring system designed to guide the challenging decision to
initiate ATT in cases of presumed ocular TB.

● It holds promise in improving standard-of-care for ocular-TB
patients.

● The attending physician can also print out the results of the
COTS Calculator with respect to the specific patient and keep
it as part of the patient’s medical records.
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