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COTS NOMENCLATURE

Abstract:

Purpose: To standardize a nomenclature system for defining clinical phenotypes, and
outcome measures for reporting clinical and research data in patients with ocular
tuberculosis (OTB).

Methods: Uveitis experts initially administered and further deliberated the survey in an
open meeting to determine and propose the preferred nomenclature for terms related to
the OTB, terms describing the clinical phenotypes and treatment and reporting outcomes.

Results: The group of experts reached a consensus on terming uveitis attributable to
tuberculosis (TB) as tubercular uveitis. The working group introduced a SUN-compatible
nomenclature that also defines disease “remission” and “cure”, both of which are relevant
for reporting treatment outcomes.

Conclusion: A consensus nomenclature system has been adopted by a large group of
international uveitis experts for OTB. The working group recommends use of standardized
nomenclature to prevent ambiguity in communication and to achieve the goal of spreading
awareness of this blinding uveitis entity.
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Introduction

In 2015, uveitis experts around the world recognized the urgent need for a strong
collaboration to tackle the challenges faced by uveitis related to tuberculosis (TB) and as a
result, formed the Collaborative Ocular Tuberculosis Study (COTS) group with 76 experts
from 25 centers globally. Despite the many advances in imaging, laboratory medicine,
therapeutics and molecular engineering, TB uveitis still remains a difficult entity to
diagnose and treat.X~” One of the reasons for this is the protean clinical manifestations of
the disease and its ability to affect all the anatomical compartments of the globe, as well as
the sclera, orbit and adnexa. Isolation and culture of the causative organism,
Mycobacterium tuberculosis, is also challenging due to difficulty in obtaining an adequate
sample and the low bacterial load often associated with the disease.*%° Furthermore, the
high prevalence of latent TB in many countries sometimes makes it difficult to distinguish
between disease due to infection with TB and uveitis coincident with unrelated latent TB.

Thus far, the COTS group members have identified several differences in the
management of TB uveitis in different centers of the world.! There is no single gold
standard diagnostic test, and the clinical phenotypes are highly variable, depending upon
the immigrant status, geographic conditions, ethnicity, as well as the local prevalence of
the disease. The COTS group has aimed to increase the awareness of TB uveitis as a
distinct extra-pulmonary manifestation of systemic infection, so that ophthalmologists
across the globe can work closely with pulmonologists and infectious disease colleagues
to initiate anti-tubercular therapy (ATT). One of the challenges recognized by the experts
in the COTS was the use of non-standardized terms and names for ocular manifestations
associated with TB uveitis resulting in ambiguity among clinicians and researchers. For
instance, retinal vasculitis in TB has been referred to as Eales’ disease, presumed TB
retinal vasculitis, tubercular retinal vasculitis, TB-associated retinal vasculitis, among
others, in the literature.'®-'¢ The use of such non-standardized heterogenous terminology
reflects the lack of a general consensus among uveitis experts regarding this condition
and the cause-effect relationship of the organism, which is the major limitation in
convincing infectious disease specialists to initiate ATT.

In order to create a general agreement among ophthalmologists, including uveitis
experts, and bridge the gap between ophthalmologists, scientists and colleagues in other
specialties, the COTS, International Uveitis Study Group (IUSG) and International Ocular
Inflammation Society (IOIS) together initiated the process, by creating a platform and
inviting experts from all over the world, to work together to achieve a consensus
nomenclature for ocular TB. Such an effort would standardize terminology, facilitate
communication amongst clinicians and unify the reporting of outcomes after therapy in
clinical studies and translational research related to ocular TB.

Materials and Methods
Study Planning and Participants

The COTS Nomenclature working group was conceived during the meeting of the
COTS CON, IUSG and IOIS, held in Chandigarh, India, in November 2018. The core
group, consisting of international uveitis experts (V.G., R.A., D.AJ., Q.D.N., and C.P.),
conceptualized the format of the consensus guidelines. A coordinating and writing
committee consisting of uveitis fellows (A.A., AK., L.T., and S.M.) was formed to conduct
the proceedings of the study. In order to ensure maximum inclusivity, diversity of opinion
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and acceptability of the proposed nomenclature system, members of the COTS working
group and all the members of 10IS and IUSG were invited to participate in a pre-meeting
online survey for building the nomenclature (Supplementary 1). The experts who
responded and completed the questionnaire were further invited to attend an international
meeting, to develop and adopt the consensus nomenclature. The international meeting
was held in Vancouver, Canada, in May 2019. The participants and their countries of
practice are listed in Appendix 1.

International Pre-meeting Survey

Prior to the international meeting of experts, the coordinating and writing committee
thoroughly reviewed the literature including manuscripts on ocular TB, using diverse key
words from published literature. Various terms used to describe the anatomical location of
the disease, clinical morphology, phenotype and treatment/failure or healing response,
and anatomical/functional outcomes were identified and collected. In addition, a thorough
review of the SUN Working Group Classification,!” International Statistical Classification of
Diseases (ICD)-10 criteria and World Health Organization (WHO) criteria were studied.
Before the meeting, the core group identified the knowledge gaps in the terminology for
uveitis and TB and designed an online survey to determine the diversity of opinion and
generate consensus from global experts. The survey was critically reviewed and approved
by the core committee. The survey was modified based on the responses from the core
committee, before it was circulated to the all the members of COTS Group, I0IS, and
IUSG (Supplementary 1).

Eighty-eight experts administered the survey. The responses recorded by the
members were categorized as following: a. Agreement >80% (good agreement); b.
Agreement <80% (needs further discussion). For all the terms that had agreement less
than 80%, an open “dialogue” was planned till the consensus could be reached. The
participants were also asked to suggest new nomenclature, if they deemed appropriate, to
describe the feature/entity. This process permitted identification of terms that needed
greater clarification compared to others, for which a straightforward consensus was
present.

Consensus Workshop for Adopting Nomenclature

The working group met for the workshop after the results of the online survey were
obtained and analyzed. The consensus meeting for nomenclature was divided into four
segments for the benefit of those attending, using a prepared presentation:

a. Terms that are disease defining/describe anatomical location of inflammation;

b. Terms that define phenotypes of the disease;

c. Terms that can be used for reporting disease outcomes, healing and response to
therapy;

d. Terms from the literature that need clarification.

The terms for which consensus was achieved on the online survey were shown to
the attendees initially without the results of the survey. The term was adopted if the
attendees provided a unanimous answer which matched with the survey results. For terms
where there was a disagreement, discussion continued till a consensus was achieved. On
the other hand, for terms where a consensus was not achieved during the online survey,
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the most preferred terms selected by the responders were used as proposed terms for
discussion and dialogue was continued till consensus was achieved.

Results
Pre-meeting Survey: Broad Results

In the online survey, a total of 75 uveitis experts responded and completed the
survey. The details of the participants and their countries are provided in Appendix 1.
There was a general consensus to use a simplified terminology in order to facilitate a
standardized nomenclature for reporting the disease in the literature. The responders
agreed that the nomenclature should be “SUN-compatible” and reflect our current
understanding of the disease pathophysiology and natural course. The responders also
agreed to retain terminologies that have a widespread use in the literature and especially
pertain to the typical phenotypes of TB, such as “serpiginous-like choroiditis”, and
“paradoxical worsening”.

1. Consensus Nomenclature for Disease Defining Terms:

The first part of the nomenclature workshop pertained to the broad term that must
be used for uveitis attributable to TB (indicating that the ocular inflammation is considered
to be tubercular in origin by the treating ophthalmologist based on positive immunological
tests (such as Mantoux/interferon gamma release assay) and radiological tests (such as
chest computerized tomography indicative of old/healed tuberculosis) and not necessarily
a confirmed test such as histopathology or polymerase chain reaction). The attendees in
the workshop deemed correct, the use of a broad, umbrella term “ocular tuberculosis
(OTB)” to define the disease. This was based on the premise that as per the SUN working
group, a direct infection caused by a specific pathogen in the body requiring specific anti-
microbial therapy is termed as “name of the pathogen” followed by “anatomical structure
involved” (for example: cytomegalovirus retinitis, toxoplasma retinochoroiditis and syphilitic
uveitis). There was consensus that the term “associated” should not be applied to OTB
since it is used to indicate uveitis in the presence of a systemic risk factor such as juvenile
idiopathic arthritis (JIA)-associated uveitis and human leucocyte antigen (HLA) B27-
associated uveitis.

Terms that describe the anatomical segment of the eye involved were further
discussed. It was decided that under the umbrella term of OTB, intraocular inflammation
should be termed as “tubercular uveitis (TBU)”. Extraocular manifestations should be
termed accordingly; for instance: tubercular scleritis. Based on this argument, all the
attendees agreed that for different anatomical structures affected (based on the SUN
classification), the terms that must be adopted include: tubercular anterior uveitis (TAU),
tubercular intermediate uveitis (TIU), tubercular posterior uveitis (TPU), tubercular
panuveitis (TBP), and tubercular retinal vasculitis (TRV).

Table 1 represents consensus nomenclature for disease defining terms.
2. Consensus Nomenclature for Terms Defining Disease Morphology and Phenotype

This section pertains to names that denote the choroidal lesions commonly
observed in patients with OTB (“choroiditis”). Since choroiditis among patients with OTB
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can have protean clinical manifestations and can affect primarily the choriocapillaris or the
choroidal stroma, it was decided to provide a broad term “tubercular choroiditis (TBC)”,
which will encompass all the conditions characterized by choroidal inflammation in TB.
Under the umbrella term of TBC, the attendees agreed that 4 distinct phenotypes must be
identified and named:

a. Tubercular serpiginous-like choroiditis (TB SLC): This term was proposed to describe
the phenotype, which presents as discreet yellowish-white fuzzy choroidal lesions with
slightly raised edges, that show wave-like progression over a few weeks with an active
serpiginous-like edge, and characterized by central healing. On autofluorescence imaging,
the active edge shows hyper-autofluorescence and central healed areas show hypo-
autofluorescence. TB SLC lesions can further be multifocal or placoid. The lesions of
multifocal SLC are % — 1 disc diameter in size with well-defined margins and slightly raised
edges. The edges of these lesions are non-contiguous initially and gradually become
confluent. Placoid lesions are diffuse plaque-like and have characteristic amoeboid pattern
and active edge.'8-20

b. Tubercular multifocal choroiditis (TB MC): this term was proposed for 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.??

c. Tubercular focal choroiditis (TB FC): this term was proposed for unifocal choroiditis
lesions that do not resemble TB SLC.?!

d. Tuberculoma: a unique phenotype of OTB is a yellowish subretinal lesion with indistinct
borders and surrounding exudative fluid, along with presence of a hyporeflective
oval/round lesion in the choroidal stroma on optical coherence tomography, and
hypocyanescence in the early (and possibly late) phase of the indocyanine green
angiography (choroidal granuloma).?22® These may be single or multiple in the posterior
pole or in the mid-periphery. The attendees agreed that the term “choroidal granuloma” is
incorrect since a granuloma is a histological term. However, this entity must be
differentiated from TB SLC, TB MC and TB FC because it has a different anatomical
location of inflammation, course and outcomes, and must be differentiated from sarcoid
granulomas.

Choroidal tubercles are typically defined in the literature to occur among individuals with
disseminated or miliary TB as unilateral/ bilateral, usually multiple (but may be single),
<0.5 disc diameter, discreet greyish-white lesions with a central core and surrounding rim
of inflammation (in the active stage), followed by an oval/rounded appearance of a scar
with variable pigmentation and resolution (in healed stage). On optical coherence
tomography they may show elevation of the retinal pigment epithelium-Bruchs’ complex,
due to their location in the choroid in the active stage.?*2® Since this term is very
commonly used in published literature and is in sync with tubercles seen in other parts of
the body, it was decided to retain this term but as a part of TB MC.

Tubercular subretinal abscess was determined to be a severe form of tuberculoma
characterized by subretinal, yellowish lesion surrounded with exudation, associated with
rapid necrosis and tissue destruction, often associated with presence of overlying retinal
hemorrhages. It was decided to not give a separate term for this entity.?’



COTS NOMENCLATURE

A table simplifying the terms related to choroiditis is provided in Table 2.

3. Consensus Nomenclature for Terms Related to Treatment/Healing and Reporting
Outcomes

This section pertains to names that denote outcomes in patients with OTB after
initiation of antitubercular therapy (ATT). The experts agreed that OTB merits special
consideration for standardized nomenclature for reporting treatment and outcome.
According to the SUN working group, remission denotes inactive disease for 23 months
after discontinuing all treatments for eye disease.!’ In the context of OTB, the experts
agreed that “remission” must be used when the disease is inactive (grade O cells/no
inflammation) for at least 3 months after a complete course of ATT. In line with the
terminology for pulmonary TB,?8-30 the experts also agreed to denote disease inactivity 24
months after a complete course of ATT as “cure”.

During the course of ATT, it is often observed that certain patients develop
worsening of inflammation in the eye (ocular Jarisch-Herxheimer reaction). In the context
of choroiditis, it consists of clinical or angiographic progression of the lesion(s) or
development of new lesion(s) (in at least one eye) in patients who were started on
treatment with ATT (with concomitant corticosteroids). This also includes lesions that seem
to respond initially but show worsening during the course of therapy. The experts agreed
to denote this as “paradoxical worsening” of the disease. This term is the most preferred in
the existing literature as well.27:31-35

4. Consensus Nomenclature for Terms Needing Clarification

Based on the pre-meeting literature search, the coordinating and working
committee came across the term “Eales’ disease”, that has been often attributed to TB.
Eales’ disease is predominantly encountered in the Indian subcontinent and is
characterized by occlusive retinal vasculitis (primarily retinal periphlebitis) with high risk of
retinal neovascularization. This condition has a strong immunological link to TB.10-12:36
Morphologically, there is no pathological feature that allows distinction from TRV.
Therefore, the experts agreed upon using the term TRV and avoid Eales’ disease in cases
where TB is determined to be the etiology of inflammation.

Table 3 provides a short summary of the novel and existing terms adopted by the
COTS Nomenclature workshop.

Discussion

A scientific field's (including ocular TB, clinical trials and translational research)
terminology is not satisfactory unless there is a specific definition for each lesion/term; i.e.,
there should be one-to-one relationship between the clinical condition and term. There
should not be any condition, which can be described by multiple terms, and likewise, no
term should characterize more than a single clinical condition. It is imperative that a logical
system using consensus approach be created, incorporating all of the disease and
outcome defining individual terms.

The COTS Nomenclature working group, initiated by COTS and supported by IUSG
and IOIS, have provided the first standardized international consensus nomenclature on
OTB. This nomenclature will provide an enhanced understanding of the disease among
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ophthalmologists as well as physicians from other specialties. In addition, such an effort by
international experts in the field of uveitis will allow recognition of OTB as a specific form of
extra-pulmonary TB which requires ATT even when mycobacteria cannot be
isolated/cultured from the sample and diagnosis is based on the clinical disease
phenotype, supportive laboratory tests (Mantoux or interferon gamma release assay) and
radiological investigations (chest X-ray or computerized tomography, indicative of
old/healed tuberculosis).

The SUN working group has already provided nomenclature guidelines on various
aspects such as onset of inflammation, grading of severity, disease activity, anatomical
classification of uveitis, as well as documenting complications.1’3"-3% These are widely
acceptable and applicable for all types of uveitis. Therefore, the COTS Nomenclature
working group attempted to prepare a SUN-compatible nomenclature system for various
features of OTB. The major breakthrough from the COTS Nomenclature workshop was
shedding of the term “associated” (ie. tubercular-“associated” uveitis), since most experts
agreed that by naming the disease as “tubercular uveitis” causality is suggested. This will
make it easier for uveitis colleagues world over to co-manage their patients with infectious
disease specialists, encouraging them to proceed with systemic investigations such as:
endobronchial/ transbronchial biopsies, lymph node aspiration, bronchoalveolar/gastric
lavage, and to initiate ATT when directed by ophthalmologists. Such a nomenclature will
make TB at par with other conditions such as syphilitic uveitis and cytomegalovirus retinitis
for which specific anti-microbial therapy is indicated.

Another major consensus issue discussed and agreed upon by the COTS
Nomenclature working group was the classification of choroiditis lesions in TB. The four
major groups of TB choroiditis include TB SLC (which may be multifocal or placoid), TB
multifocal choroiditis, TB focal choroiditis (both of which do not resemble SLC) and
tuberculoma. This classification aims to simplify the description of phenotypic expression,
as well as segregate them based on their morphological appearance.

One of the highlights of the COTS Nomenclature working group guidelines was the
introduction of the terms “remission” and “cure” in the context of OTB. These terms will
help in reporting outcomes of treatment with ATT among patients with various phenotypes
of OTB. Reporting “remission” and “cure” will also demonstrate the efficacy of ATT in the
context of tubercular uveitis. Long-term outcome analysis of patients with OTB will help in
further clarifying the relevance of these terms.

In conclusion, it is clear from the literature review and expert opinions, that there are
significant discrepancies and ambiguity in the current terminology related to OTB. This
new consensus nomenclature will eliminate the current discrepancies in terminology
related to OTB. The COTS Nomenclature working group advocates widespread
application of the new nomenclature system for reporting OTB to further understanding of
this enigmatic disease. Besides IUSG and IOIS, as additional major ophthalmological
organizations, scientific journals, infectious disease specialist and organizations endorses
this system and mandates its adoption in scientific submissions. This new classification will
gradually disseminate across the field of OTB and become the common language
amongst uveitis specialists, infectious disease specialists and researchers.
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