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Abstract: There is a significant variation in symptoms and clinical presentation of connective tissue disorders (CTD) associated with
interstitial lung disease (ILD) (CTD-ILD). This presents difficulties in the diagnosis and treatment of CTD-ILD. Early detection and
treatment of CTD-ILD using a multidisciplinary approach have been shown to enhance patient outcomes. This exercise aims to
explore clinical components to develop a screening tool for pulmonologists for early detection of CTD in ILD and to provide
a framework for a multidisciplinary approach in managing CTD-ILD. This in turn will lead to early treatment of CTD-ILD in
collaboration with rheumatologists. A panel of 12 leading rheumatologists from the Middle East and North Africa (MENA) region met
virtually to select the most relevant clinical findings to aid in identifying CTD-ILD. Twelve panellists opted to investigate seven of the
most common inflammatory autoimmune disorders. The panel discussed how to improve the early detection of CTD-ILD. Clinical
characteristics were categorized, and a nine-item questionnaire was created. A biphasic algorithm was developed to guide early referral
to a rheumatologist based on the presence of one of nine clinical features of CTD (Phase 1) or the presence of CTD-specific antibodies
(Phase 2). A brief questionnaire has been developed to serve as a simple and practical screening tool for CTD-ILD detection.
Additional research is needed to validate and evaluate the tool in longitudinal cohorts.
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Introduction
Connective tissue diseases (CTDs) refer to a group of systemic disorders that are characterized by autoimmune-mediated

-3 and

damage. The pathology of CTD is associated with circulating autoantibodies targeting various body system organs
exhibits varied pathology and clinical symptoms. Interstitial lung disease (ILD) is a collective term for over 200 types of
parenchymal disorders characterized by lung injury, varying degrees of inflammation, and fibrosis.*> Clinically, con-
nective tissue disease-associated interstitial lung disease (CTD ILD) is highly heterogenous and involves rheumatic
immunity and respiratory complications affecting the airways, vessels, lung parenchyma, pleura, and respiratory
muscles.® There is significant variation in reported prevalence and incidence of CTDs primarily due to classification
criteria used for diagnosis and geography in which the study has been conducted.® By some estimates, ILD occurs in 15%

of all CTDs’ and is one of the leading causes of morbidity and mortality in these patients.®
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Although CTD-ILD management has advanced significantly in recent years, adequate medications and curative
treatments are still needed.’ Historically, patients with ILD have been treated by a pulmonologist. The British thoracic
society recommends that the treatment for ILD should follow a multidisciplinary team (MDT) model that includes
a rheumatologist.'® Studies have shown that multidisciplinary in-hospital teams reduce the occurrence of adverse events
and improve patient outcomes.'' In the Middle East and North Africa (MENA) region, due to practical and economic
reasons, management of ILDs rarely follow the MDT model. Globally, ILD patients who do not exhibit classical
symptoms associated with CTD at onset may receive a diagnosis of CTD years after being diagnosed with idiopathic
ILD." For example, ILD associated with rheumatoid arthritis (RA-ILD) is a common manifestation of RA and may
precede the joint inflammation thus confounding the diagnosis.'? Furthermore, no validated screening tools for detecting
CTD signs and symptoms in ILD patients have been used."

Considering that ILD may complicate the course of any CTD and that signs of CTD can be subtle, an underlying CTD
should be ruled out in every ILD, even if the clinical suspicion is low or non-existent. The panellists reached the consensus
that, given the limitations, the best strategy would be to support pulmonologists in making an informed decision on wisely
referring patients with CTD-ILD to rheumatologists. This was due to the unique combination of a need for early diagnosis
of CTD-ILD with a multidisciplinary approach to treatment and lack of MDT model in the MENA region.

As the illness group straddles two specialties, namely pulmonology and rheumatology, there is an unmet demand for
tools for symptomatic diagnosis of CTD in patients with ILDs. This paper aims to give a scientifically sound and user-
friendly solution.

As a result, the goal of this consensus paper is to investigate components for developing a screening tool for
pulmonologists to employ, which will aid them in making early referrals to rheumatologists and diagnosing CTD in
patients with ILDs. The tool is intended to be easy to use in daily practice having questions that will work as “red flags” for
the referral. This approach will also initiate multidisciplinary collaboration in the treatment of CTD in patients with ILDs.

The objective was to come to a consensus on the symptoms, signs, and serological tests that should be used to
diagnose CTD in patients who present with ILD to pulmonologists.

Methods

A panel of 12 rheumatologists gathered virtually to discuss the status of CTD-ILD management in the MENA region.
Between June and August 2021, two virtual meetings took place. The panelists are all board-certified clinical rheuma-
tologists with a focus on CTD-ILD who work in a range of settings, including government hospitals, tertiary care centers,
research institutes, and private clinics. The panelists are from Kuwait, Lebanon, Saudi Arabia, and the United Arab
Emirates. The panelists were able to present a comprehensive cross-section of rheumatology practice in the MENA
region due to their expertise in CTD-ILD.

This panel attempted to develop a simple questionnaire for pulmonologists that includes the most prevalent signs and
symptoms of CTD that should prompt a referral to a rheumatologist as soon as possible. In addition, the panel
endeavored to present a list of suggested serological tests needed for detecting a CTD if a pulmonologist still has
a high clinical concern for an emerging CTD in individuals without noticeable signs and symptoms.

The panel identified frequent signs and symptoms in patients with CTDs and CTD-ILDs based on their clinical
experience and a review of the literature. The panel then filtered clinical signs and symptoms that might indicate a CTD
that pulmonologists might see in patients with ILDs. In other words, the panel recognized symptoms that could be
associated with ILDs but were also relevant to CTD-ILDs. The existence of CTDs in ILDs has been shown to have
a significant effect on disease prognosis.'

The panelists considered the following questions for consensus (all answers are based primarily on the clinical
experience of rheumatologists in the MENA region):

1. What are the most prevalent CTDs in the MENA region?
2. What are the most common signs and symptoms in:

(a) Rheumatoid arthritis

(b) Systemic Lupus Erythematosus
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(c) Sjogren’s Syndrome
(d) Systemic Sclerosis/Scleroderma
(e) Sarcoidosis
(f) Inflammatory myositis
3. What laboratory investigations are recommended in patients with CTD-ILD?

The panel reviewed numerous initial variables seen in patients with CTD-ILD and selected nine clinical variables and
seven serological tests based on their discriminatory potential to guide the diagnosis of CTD-ILDs after careful
consideration of the above questions. The consensus reached in answering the aforementioned questions inspired the
development of a questionnaire for pulmonologists to use in deciding whether to consult a rheumatologist for CTD-ILD
therapy.

A literature search was performed using the following databases: PubMed, Cochrane and Embase; to assess for the
presence of any systematic screening tool for ILD in CTD patients in the MENA region. Results revealed no previous
screening tools. Therefore, we utilized the pertinent publications on descriptive aspects of CTD-ILD.

Results
The panelists established a broad consensus on the clinical symptoms of the seven inflammatory autoimmune disorders
discussed in this study. All further discussion is based on the reached consensus agreement.

The most common CTDs observed in clinical practice in the MENA region (in descending order) are:

Rheumatoid Arthritis

Systemic Lupus Erythematosus
Sjogren’s Syndrome

Systemic Sclerosis/Scleroderma
Mixed Connective Tissue Disease
Inflammatory Myositis

Nk Wb =

Sarcoidosis

Corollary to the previous question, which was answered based on the panelists’ clinical experience, was: which CTD
poses most concerns for ILD? According to the panel, the following CTDs are observed frequently among patients with
ILDs.

Systemic Sclerosis

Sjogren’s Syndrome
Inflammatory Myositis
Rheumatoid Arthritis

Mixed Connective Tissue Disease
Systemic Lupus Erythematosus

A Ao S e

Sarcoidosis

The panel acknowledged that the list of CTDs that raise the most concern for ILD described above may differ from that
reported in other regions and that this prevalence is unique to the MENA region. There was disagreement over whether
pulmonologists should refer patients with sarcoidosis to rheumatologists. The most prevalent symptom of sarcoidosis is
hilar lymphadenopathy, which may lead pulmonologists to diagnose sarcoidosis as ILD rather than CTD.

Even though CTDs have a wide range of signs and symptoms, the panel chose the following symptoms (in
descending order) to characterize the respective CTD more than any other CTD (Table 1).

The panel concurred that if any of the following signs or symptoms were present in a patient with ILD, rheumatol-
ogists should be consulted:
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Table | Symptoms That Characterize the Corresponding CTD More Than Any Other CTD (in Descending Order)

Types of CTD Signs and Symptoms

Rheumatoid Persistent peripheral joint pain Morning stiffness Joint swelling

Arthritis lasting for 30 mins

Systemic Lupus Skin rash including malar rash Raynaud’s syndrome | Recurrent oral ulcers | Joint pain/ Recurrent
Erythematosus swelling miscarriages
Sjogren’s Sicca syndrome - Ocular dryness and

Syndrome Oral dryness (severe dry mouth)

Systemic Sclerosis | Raynaud’s syndrome Puffiness of fingers Skin tightness

(Scleroderma)

Sarcoidosis Erythema nodosum Joint pain Painful skin lesions

Inflammatory Proximal muscle weakness Mechanic’s hands Skin rashes

Myositis

Abbreviation: CTD, connective tissue disorder.

Raynaud’s Phenomena

Puffy fingers

Skin lesions such as heliotrope rash, Gottron’s papules, malar rash, erythema nodosum
Mechanic’s hands

Inflammatory joint pain

Dry eyes and dry mouth

Dysphagia

Proximal muscle weakness

Skin Tightness/sclerodactyly

A I ARl o e

In the absence of any of the symptoms, pulmonologists should perform the following lab tests to assess if patients with
ILD should consult a rheumatologist:

1. Immunofluorescence antinuclear antibody test (IF-ANA) (titter more than 1:160 is considered significant)

2. Extractable nuclear antigen (ENA) screening test (anti-centromere antibody, Scl-70 [Anti-topoisomerase], Smith-
Ab, Ro/SSA and La/SSB autoantigens, Anti-Jol Ab, anti-RNP Antibodies)

Rheumatoid factor (RF)

Anti-citrullinated protein antibodies (ACPA) (previously Anti-cyclic citrullinated peptide antibodies (Anti-CCP)
Creatine kinase (CK)

Erythrocyte sedimentation rate (ESR)

C-reactive protein (CRP)

N kW

The goal of this exercise was to determine clinically relevant components for a user-friendly CTD-ILD diagnosis
questionnaire for pulmonologists. After that, the questionnaire would be validated as the next step. Pulmonologists
will assess the final questionnaire in a clinical environment. Later, a second paper will be released that covers the
procedure of collecting data from pulmonologists and analyzing the data to validate the questionnaire.

The panel proposes the following decision algorithm to determine if an ILD patient should be referred to
a rheumatologist (Figure 1).

Symptom heterogeneity in CTD-ILDs is a well-known phenomenon. Pulmonologists are often the first to see
patients with ILD who solely have respiratory symptoms. Many patients with ILDs may have an undiagnosed CTD."”
Although a rheumatologist’s involvement is crucial for the early diagnosis and care of CTD-ILD patients, the MDT
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Summary “ Proposed Algorithm”

Initial evaluation by pulmonary medicine in
patients suspected to have CTD- ILD

Positive Response to Negative Response to ;
any question all questions
—
Refer to Serologies No further action
Rheumatologist ROShe Negative required

If one of the screening tools is positive

MDT Follow-

» meeting J up

Figure | Decision tree to decide whether an CTD-ILD patient should be referred to a rheumatologist.

paradigm is not widely used in the MENA region. Confounding symptoms might also cause a CTD diagnosis to be
delayed by several years. In clinical practice, there is an unmet demand for simple techniques to detect CTD in ILD
patients. This predicament is unique to the Middle East and North Africa region, and it necessitates a unique solution.
The development of a simple questionnaire that pulmonologists can use in their practice to diagnose ILD patients will
allow for early referral to rheumatologists and early appropriate therapy, leading to lower morbidity and mortality for
patients with CTD-ILDs.

Symptoms frequent in CTD patients were examined by the panel. They were then matched to symptoms of ILDs that
are frequent in the Middle East and North Africa. The severity of the disease, the risk of disease progression, and the
incidence of disease in the MENA region were all important criteria in determining which questions to include in the
questionnaire. Only those indications and symptoms, as well as serology tests, that would serve as distinct “red flags” in
the diagnosis of a CTD were included in the questionnaire.

Due to financial constraints, not all patients can undergo the necessary serology testing for CTD diagnosis. The panel
chose baseline lab studies to be included in the questionnaire with this constraint in mind. We want to emphasize that
there may be alternative tests that are more specific in diagnosing certain CTDs. However, these tests were not included
in the diagnosis questionnaire if they did not match the twin criteria of simple availability and price.

We anticipate that pulmonologists would use the questionnaire regularly to detect CTDs in ILD patients early and
treat them appropriately. The questionnaire should work in a similar way to how the DETECT algorithm detects
pulmonary arterial hypertension.'®

Because this questionnaire has not yet been validated and has not yet been evaluated in clinical practice, it is difficult
to determine its clinical relevance at this time due to the lack of positive and negative predictive values. Also, the present
study does not include the pulmonologists and radiologists.

Conclusion

The current work outlines the preliminary steps in the development of a diagnosis tool to differentiate patients with CTD-
ILD from those with idiopathic or other ILDs. The panel concurred that inflammatory joint pain, early morning joint
stiffness lasting more than 30 minutes, Raynaud’s phenomenon, puffy fingers, dermatological involvement, and proximal
muscle weakness should be recognized as “red flags” for CTD and referred to a rheumatologist. The questionnaire will be
reviewed by pulmonologists to lower the exercise’s limits. Pulmonologists should use the questionnaire and accompany-
ing lab testing to help them make an informed decision about referring patients with ILD to rheumatologists. Under an
MDT approach, early identification, and treatment of CTD- ILDs will begin with prudent referral to rheumatologists.
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The proposed questionnaire is appended below:

1. Raynaud’s phenomena:
a. Do the patient’s fingers turn pale or white? (Figure 2A)"”
b. Do they turn white or blue when they are exposed to cold, or when patient is stressed, or upset? and then turn
red when the hands are warmed?
c. Is there a similar pattern of symptoms in the patient’s ears, toes, nipples, knees, or nose, either separately or
collectively?
2. Has the patient had recurring puffy or swollen fingers that are not related to an exterior injury? (Figure 2B)'®
3. Do you notice the following skin lesions on visual inspection (or as part of the patient’s medical history)?

a. Heliotrope rash: violet or bluish-purple rash on face, neck, knuckles, elbows, or chest (Figure 2C)'**°

Figure 2 (A) The red-white and bluish discoloration in images | and 2, the monophasic discoloration in image 3; (B) the swelling around proximal and distal phalanges. Also,
the prominent “knobby” fingers; (C) heliotrope rash over eyelids with periorbital oedema in image | and heliotrope rash on face and facial erythema in image 2. Notice the
purplish coloration. Copyright (2022) ACR.
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b. Gottron’s papules:
(i) Does the patient have flat, reddish to violet papules and plaques?
(i) Are the papules present over bony prominences especially over the dorsal aspects of the hand?
(Figure 3A)*!
¢. Malar rash: Is there or has there ever been a transitory rash on the patient’s face that is/was -
(ii1) Reddish and
(iv) Symmetrical and
(v) Spreading from the nose up to the cheeks BUT
(vi) Not involving nasolabial folds
(vii) Which the patient may describe as a “butterfly” rash (Figure 3B)*?
d. Erythema nodosum: Does the patient have or ever had (which resolved and left behind flat bruised appearance)
an inflammation on a fatty layer of skin which is
(viii) Reddish and
(ix) Painful and
(x) Tender
(xi) Especially located in anterior part of the legs under the knees (Figure 4A)
4. Mechanic’s hands: On visual inspection, do you notice roughening and cracking of the skin of the tips and sides of
the fingers, resulting in irregular, dirty-appearing lines that resemble those of a mechanic or manual labourer?
(Figure 4B)*
5. Inflammatory joint pain: Does the patient complain of:

23,24

(i) Persistent, long-standing joint pain?
(i) Morning stiffness that lasts for up to 30 mins and is relieved by exercise?
6. Does the patient complain of persistent dryness of eyes and mouth often described as sandy feeling in the eyes or of
food sticking to the buccal surfaces?
7. Does the patient complain of difficulty in swallowing?
8. Is the patient complaining of proximal muscular weakness, which is commonly described as an inability to comb
hair at the back of the head or difficulty rising from chairs?
9. Is the patient experiencing tightness or tightening feeling on their skin (Figure 4C).?

A

Figure 3 (A) Gottron’s papules on the dorsal aspect of the hand; (B) malar rash sparing nasolabial fold: notice the “butterfly” spread. Copyright (2022) ACR.
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C

Figure 4 (A) Erythema nodosum: notice the reddish, lumpy appearance. Copyright (2022) ACR.; (B) mechanic’s hands: notice the irregular, broadly horizontal cracking of
skin giving a dirty appearance. Fissures are hyperpigmented; (C) notice skin tightening of fingers.

Statement of Ethics and Consent
This consensus paper was developed in compliance with the Declaration of Helsinki.?” For research that uses publicly
available data where identities of patients cannot readily be ascertained, US FDA regulation 45 CFR part 46.104 grants
exemption from 1) IRB review and 2) taking patient consent.”® Regulations of UK, Australia and Netherlands too exempt
research involving pre-existing nonidentifiable data in public domain from IRB review.?’

To develop this guideline, research methodology was limited to review of existing literature available in public domain
and the panelists’ own expertise and experience. No patient information was accessed or exposed. No multiple datasets
were reviewed or cross-referenced so there is no risk of inadvertent patient identification. As no patient was contacted in

any capacity, no informed consent was sought. As per the regulations quoted above, IRB review of development of this
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consensus and guideline was deemed unnecessary. No IRB review was conducted. The Figures 2A, 2C and 3B and 4A
presented in the manuscript was taken from Rheumatology Image Library, American College of Rheumatology (ACR)
image bank with prior permission.
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