CrossMark

REVIEW
PULMONARY SARCOIDOSIS

Management of repository corticotrophin
injection therapy for pulmonary
sarcoidosis: a Delphi study

Franck F. Rahaghi1, Nadera J. Sweiss ®?, Lesley Ann Saketkoo®,

Mary Beth Scholand?, Joseph B. Barney5, Alicia K. Gerke®, Elyse E. Lower’,
Mehdi Mirsaeidi®, Lanier 0'Hare ©°, Mark J. Rumbak’, Lobelia Samavati'® and
Robert P. Baughman’

Affiliations: 'Cleveland Clinic Florida, Weston, FL, USA. 2University of Illinois at Chicago College of Medicine,
Chicago, IL, USA. 3Tulane University School of Medicine, New Orleans, LA, USA. “University of Utah Medical
Center, Salt Lake City, UT, USA. 5University of Alabama at Birmingham, Birmingham, AL, USA. 6University of
lowa Carver College of Medicine, lowa City, IA, USA. 7University of Cincinnati Medical Center, Cincinnati, OH,
USA. 8University of Miami Miller School of Medicine, Miami, FL, USA. 9University of South Florida College of
Medicine, Tampa, FL, USA. 10Wayne State University School of Medicine, Detroit, MI, USA.

Correspondence: Robert P. Baughman, University of Cincinnati Medical Center, 1001 Holmes Building, 200
Albert Sabin Way Cincinnati, OH 45267-0565. E-mail: baughmrp@ucmail.uc.edu

@ERSpublications

In this paper, a modified Delphi method was used to develop an expert consensus on the use of
repository corticotrophin injection therapy for pulmonary sarcoidosis, including dosing, concomitant
medications, contraindications and adverse event management. http://bit.ly/2TyauZp

Cite this article as: Rahaghi FF, Sweiss NJ, Saketkoo LA, et al. Management of repository corticotrophin
injection therapy for pulmonary sarcoidosis: a Delphi study. Eur Respir Rev 2020; 29: 190147 [https://doi.
0rg/10.1183/16000617.0147-2019].

ABSTRACT In patients treated with repository corticotrophin injection (RCI) for pulmonary sarcoidosis,
effective management of adverse events may improve adherence. However, management of adverse events
may be challenging due to limitations in real-world clinical experience with RCI and available published
guidelines.

We surveyed 12 physicians with a modified Delphi process using three questionnaires. Questionnaire 1
consisted of open-ended questions. Panellists’ answers were developed into a series of statements for
Questionnaires 2 and 3. In these, physicians rated their agreement with the statements using a Likert scale.

Key consensus recommendations included a starting dose of 40 units twice a week for patients with less
severe disease, continued at a maintenance dose for patients who responded, particularly those with
chronic refractory sarcoidosis. Panellists reached consensus that concomitant steroids should be quickly
tapered in patients receiving RCI, but that concomitant use of immunosuppressive medications should be
continued. Panellists developed consensus recommendations for adverse event management, and reached
consensus that RCI should be down-titrated or discontinued if other interventions for the adverse effects
fail or if the adverse effect is severe.

In the absence of clinical evidence, our Delphi consensus opinions may provide practical guidance to
physicians on the management of RCI to treat pulmonary sarcoidosis.
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Introduction

Sarcoidosis is a multisystem granulomatous disorder of unknown cause [1, 2]. As a systemic heterogeneous
inflammatory disease, it is characterised by the presence of non-caseating epithelioid granulomas in one or
multiple organs, with the lung affected in almost 90% of cases [3]. Lung involvement commonly manifests
as bilateral hilar lymphadenopathy and pulmonary infiltration, with the development of pulmonary
fibrosis in more severe cases. For most patients, pulmonary sarcoidosis may be a benign and self-limiting
disorder, and spontaneous remission occurs in the majority of patients with asymptomatic disease [4].
However, for a significant minority of patients, sarcoidosis is a chronic, debilitating and even
life-threatening condition. It may affect the skin, eyes, liver and/or lymph nodes [5, 6]. Cardiac and
neurologic involvement may also occur and may cause morbidity and death [4]. Mortality rates up to 6%
have been reported, with deaths attributed to respiratory, neurologic or cardiovascular system involvement
[7, 8]. Reduction in mortality and the prevention of disability due to major organ involvement are
treatment goals. Thus, it is important to recognise severe disease and identify patients at higher risk of
progression to severe disease [9].

Although the optimal treatment for sarcoidosis remains unclear, corticosteroid therapy has been the
mainstay of therapy for those with significantly symptomatic or progressive pulmonary disease or serious
extrapulmonary disease [10, 11]. However, there is no evidence that oral corticosteroids improve
patient-oriented outcomes including mortality, or that they have any effect on long-term outcomes, lung
function, radiologic findings or disease progression [10]. Second- and third-line therapies for pulmonary
sarcoidosis are often used as alternatives to steroids and include antimetabolites (methotrexate,
azathioprine, leflunomide and mycophenolate), followed by biologic agents such as tumour necrosis factor
(TNF)-o. inhibitors, which can control disease and may be particularly useful in managing advanced
disease [10, 12, 13]. Antimetabolites and biologic agents are typically reserved for patients with
corticosteroid refractory disease, intolerable adverse effects or toxicity from corticosteroids, and for patients
who choose not to take corticosteroids [10].

This article focuses on the use of Acthar Gel (repository corticotrophin injection (RCI)) in the
management of pulmonary sarcoidosis. Acthar Gel is a naturally sourced complex mixture of
adrenocorticotropic hormone analogs and other pituitary peptides. The Acthar Gel manufacturing process
converts the initial porcine pituitary extract with low ACTH content into a mixture having modified
porcine ACTH and other related peptide analogs solubilised in gelatin. A major component in the
formulated complex mixture is N-25 deamidated porcine ACTH (1-39). RCI has been used to treat
autoimmune and inflammatory conditions since the 1950s [14, 15]. To date, RCI has received approval
from the US Food and Drug Administration for the treatment of 19 conditions, including symptomatic
pulmonary sarcoidosis. A synthetic analogue known as tetracosactide has received regulatory approval for
the treatment of Duchenne muscular dystrophy in parts of the European Union. RCI was previously
approved for the treatment of sarcoidosis in Europe, but to the authors’ knowledge it is not marketed in
Europe or other regions outside the USA at present. However, a synthetic corticotropin is currently being
studied in England and Europe. Given the increasing use of RCI in the USA and a double-blind
placebo-controlled trial currently underway in the USA, the drug has become increasingly used and
discussed in patient management and is likely to become a treatment option in Europe in the near future.

There have been few contemporary reports of the use of RCI for sarcoidosis [16, 17], and only minimal
information is available on the dosage and toxicity of RCI in treating patients with chronic sarcoidosis.
The product labelling includes little guidance on dosing or the management of common and important
adverse effects, leaving physicians who manage sarcoidosis with relatively little direction on the practical
use of RCI. In addition, physicians may need guidance on maintenance therapy, concomitant steroid
therapy, dose reduction or discontinuation and other practical aspects of the use of RCI. In the absence of
clinical evidence on these topics, expert opinion may be a useful guide for clinical management for
physicians who treat sarcoidosis patients with RCI. This study is intended to provide consensus
recommendations for the management of sarcoidosis with RCI based on the current practice in the USA
through the use of a modified Delphi process. Because RCI is not widely used outside the USA, the Delphi
panel was intentionally limited to US-based physicians who are expert in sarcoidosis and have significant
experience with RCI in their practice, excluding physicians in the USA and Europe who have not
prescribed RCI for sarcoidosis.

Methods

We performed a modified Delphi study to determine if there was expert consensus regarding use of RCI
in terms of dosage and adverse event management in pulmonary sarcoidosis. This process allows
development of consensus recommendations even if the scientific body of literature is sparse and the
published experience with a treatment modality is limited or non-existent [18]. In our modified Delphi
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Recruit 12 panellists
Develop Questionnaire 1
(F.F. Rahaghi, R.P. Baughman , M.B. Scholand, N.J. Sweiss, L.A. Saketkoo)

l

Questionnaire 1
Based on clinical trial evidence, publications, and clinical experience and judgement
Circulate to panellists and collect responses

|

Review and summarise responses (R.P. Baughman and F.F. Rahaghi)
Develop a revised questionnaire

!

Questionnaire 2
Includes statements from Questionnaire 1 and statements added by
panellists; Likert scale ranging from -5 to +5
Circulate to panellists and collect responses

!

Review and aggregate responses (R.P. Baughman, F.F. Rahaghi)

|

Final questionnaire
Incorporates responses to Questionnaire 2;
54 questions, 213 statements; Likert scale from -5 to +5
Circulate to panellists and collect responses

!

Circulate and review final results (all authors)

FIGURE 1 The Delphi process used in the study.

approach, a group of expert clinicians and other appropriate stakeholders collaborated in a coordinated
multistep process focused on the completion of three questionnaires (figure 1). The study was initiated by
the lead and corresponding authors (F.F. Rahaghi and R.P. Baughman), who worked with a panel of other
expert pulmonologists (L.A. Saketkoo, M.B. Scholand and N.J. Sweiss) to develop the initial questionnaire,
determine criteria for panellist selection, and identify potential panellists. Potential panellists were screened
and recruited as physicians who treat patients with pulmonary sarcoidosis. The actual number of patients
with sarcoidosis under active management and the number of patients treated with RCI were verified by
panellist self-report. All panellists who participated actively in the Delphi process (defined as completing
and returning a minimum of two out of three questionnaires including the final (third) questionnaire and
reviewing the draft and final manuscripts) met the International Committee of Medical Journal Editors
criteria for authorship and are included as co-authors.

The first questionnaire was developed by EF. Rahaghi and R.P. Baughman based on the RCI package
insert, current clinical practice evidence, review of the literature and clinical experience. The resulting
questions were reviewed by L.A. Saketkoo, M.B. Scholand and N.J. Sweiss and finalised as a topically
organised questionnaire at a roundtable meeting. The first questionnaire was distributed to all 12 panellists
by email. Panellists were requested to independently provide responses to each question and/or statement
and to add additional relevant comments and/or statements at their discretion. Panellists were also
encouraged to comment on the validity, specificity and content of the items under consideration.
Panellists’ answers were analysed and developed into potential consensus statements.

The moderators (F.F. Rahaghi and RP. Baughman) reviewed and summarised responses to the first
questionnaire and used the responses to develop a second questionnaire that incorporated the initial
statements and additional statements added by the panellists without changing the overall organisation.
Panellists were requested to rate each statement on a numerical Likert scale ranging from -5 (strongly
disagree) to +5 (strongly agree). Panellists were also requested to provide comments on each statement and
to add additional relevant statements at their discretion. The results of the second questionnaire identified
areas of preliminary consensus.

https://doi.org/10.1183/16000617.0147-2019 3



PULMONARY SARCOIDOSIS | F.F. RAHAGHI ET AL.

The third and final questionnaire was similar to the second questionnaire, and included the panellists’
individual responses and aggregated results of the second questionnaire (mean and standard deviation of
Likert scale scores). Providing this information is intended to promote consensus by making participants
aware of the group’s opinion, in accordance with the purpose of the questionnaire, which was to build
consensus “for” or “against” in statements wherein consensus can potentially be reached.

Following standard practice for the Delphi methodology, panellists’ anonymity was maintained throughout
the process. Anonymity is deemed essential in Delphi methodology in order to prevent bias by influential
clinicians and to reduce the pressure towards conformity.

Consensus was defined prospectively as a mean rating of >2.5 or <—2.5 on the Likert scale with a
standard deviation that did not cross zero (supplementary appendix 1).

All comments were incorporated anonymously in the statements for Likert scale evaluation and
questionnaires distributed to participants in each round. All literature referenced in the statements was
circulated to the entire panel for reference and independent examination.

Results

The Delphi panel consisted of 12 physicians, all of whom participated in the Delphi process and had
prescribed RCI in their clinical practice. The panellists’ characteristics are shown in table 1. All panellists
listed sarcoidosis as a primary clinical and research interest, have been treating sarcoidosis for 5-35 years,
and have treated at least several hundred patients with sarcoidosis. Panellists initiated RCI therapy for a
variety of reasons, including intolerance to other agents and as second-, third- or fourth-line therapy
(figure 2). The final questionnaire contained 213 statements that panellists evaluated on a Likert scale, and
six questions intended to gather information. The Delphi panel reached consensus on 104 (48.8%) out of the
213 statements. The full questionnaire and aggregated results are presented in supplementary appendix 2.

Dosing

The panel’s consensus recommendations for dosing and concomitant steroid use are summarised in figure 3.
The panel did not reach consensus on the need for an RCI loading dose (mean+sp—1.5+2.8). The
starting dose of 40 units twice weekly for most patients achieved consensus (3.0+2.1) for those with less
severe disease, but panellists failed to achieve consensus whether a higher initial dose was indicated with a
more active/severe condition (1.08+3.09). RCI should be continued at a maintenance dose for most
patients who respond to RCI therapy (3.2+1.8), particularly patients with chronic refractory/advanced
sarcoidosis (3.5+1.7). There was a consensus that the maintenance dose should be individualised for each
patient (3.2%1.5).

TABLE 1 Characteristics of the Delphi panellists

Characteristic Panellists n

Completed survey

Survey 1 12

Survey 2 1"

Survey 3 12
Specialty®

Pulmonology 7

Internal medicine 4

Primary care/family medicine 1
Experience treating sarcoidosis

6-10 years 2

11-20 years 4

>20 years 2
Patients with sarcoidosis treated in entire career n

<500 3

501-1000 2

>1000 3
Patients with sarcoidosis treated last year n

<50 1

51-150 3

>150 4

#. some panellists reported multiple specialties.
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Treatment failure
Reason for Initating RCI therapy

FIGURE 2 Panellists’ reasons for initiating repository corticotrophin injection (RCI) in patients with pulmonary
sarcoidosis. *: to steroids, antimetabolites or biologics; 1. after steroids: *: after steroids and antimetabolites:
8. after steroids and biologics; f. after steroids, antimetabolites and biologics.

The panel recommended reducing or discontinuing RCI if it: is ineffective in achieving the goals of
therapy (3.2£1.9); ceases to produce a response (3.0£1.7); is excessively costly for the patient (2.8+2.0); or
if the patient develops major steroid adverse effects (3.4+1.6), hyperglycaemia or other diabetes
complications (3.0+1.3), or significant oedema (3.3£1.4). Lack of efficacy should be evaluated after
3-6 months of RCI therapy (4.3+1.4). Weaning to the lowest efficacious RCI dose should be considered if
the patient has stable, well-controlled disease after 6-12 months of therapy (3.1+1.7), and should be
performed by decreasing the dosing frequency, and then the dose (2.6£1.9).

For most patients, RCI should be administered by subcutaneous injection (4.0£1.6). Intramuscular
injection may be used if subcutaneous injection fails (3.1+1.8). The following tests should be done (or
recent results should be available) before initiation of RCI: complete blood count (2.7+2.3), comprehensive
metabolic panel (3.3£2.4) and bone density scan (dual-energy x-ray absorptiometry) (2.8+1.8).

Concomitant medications

Panellists reached consensus that concomitant steroids should be tapered and potentially weaned in patients
receiving RCI (4.2+1.4), and that this should be done as quickly as possible (2.8+2.2). In contrast, panellists
recommended continuing concomitant use of immunosuppressive medications (methotrexate, azathioprine
or other similar agents) (4.0£1.5), with appropriate monitoring and adverse event management (4.5+1.5).
Associated recommendations included: maintain steady RCI until a concomitant immunosuppressant is on
board (3.1+1.5), decrease immunosuppressant dose if possible depending on which medications are used
(2.6%1.8), keep disease-modifying anti-rheumatic drugs unchanged while patient is taking RCI (3.2£1.6),
and maintain dosage unless and until goals are met (3.6+1.4). Panellists did not reach consensus on
whether the dose of concomitant medications should be reduced when RCI is initiated (0.1+2.6), although
the level of consensus varied for several related questions (supplementary appendix 3).

Contraindications

The Delphi panel reached consensus that RCI is contraindicated in patients with severe or uncontrolled
diabetes (2.9%1.7), active fungal infection (4.0£1.4), active ocular herpes simplex virus infection (3.8+1.4)
and/or sensitivity to porcine proteins (3.8+1.5) (supplementary appendix 4). Other contraindications
included in the product labelling for RCI did not reach consensus. This is commensurate with the
knowledge that most of these adverse events listed on the package insert are extrapolated from the
expected steroid-like adverse events and not derived from a controlled trial of RCI.

Hospitalised patients

Panellists reached consensus that RCI should be continued during hospitalisation in the absence of adverse
events potentially related to RCI (3.3£2.9), life-threatening infection (3.4+3.0) and/or sepsis (3.2+2.9).
Patients should receive steroids at a stress dose during hospitalisation (3.1+1.9) (supplementary appendix 5).
The authors also recommend stress dose steroids if haemodynamic insufficiency is present, although this
point was not specifically addressed in the Delphi process.

Adverse event management

The panel considered several classes of adverse events including oedema, anxiety/depression, infection,
increased appetite or weight gain, glucose intolerance or worsening in glycaemic control, hypertension,
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Statement Mean#sp

A loading dose is needed when initiating RCI -1.5+£2.8

The loading dose, if used, should typically be 40 U 3.0£2.1
twice weekly

RCI should be continued at a maintenance dose

for:
Most responses 3.2+1.8
Responders with chronic refractory |
sarcoidosis 3.5£1.7 |
The maintenance dose should be 32415

determined individually for each patient
The RCI dose should be reduced or
discontinued if:

RCl ineffective in achieving goals of 32419
therapy Y
Response to RCl is lost 3.0£1.7
RCl-related costs are excessive 2.8+2.0
Major steroid side-effects develop 3.41.6 I
Hyperglycaemia and/or diabetic 3.0¢1.3 ] |
complications develop
Significant oedema develops 3.3t1.4
RCI should be considered ineffective if there is no
. . 4.3t1.4
improvement in 3-6 months
Wean from RCI if the disease is stable and well 3.1+1.7
controlled for 6-12 months
Wean from RCI by decreasing the dosing 2.6+1.9

frequency, then the dose, then stopping

-5.0 -2.5 0.0 2.5 5.0
Mean Delphi Score

FIGURE 3 Consensus recommendations for repository corticotrophin injection (RCI) dosing and concomitant
steroid use.

darkening of the skin, other skin-related adverse events, localised injection site pain and insomnia.
Strategies for managing adverse events were categorised as non-pharmacologic, pharmacologic, and RCI
dose modification or discontinuation.

For most of these adverse events, the Delphi panel reached consensus that RCI should be down-titrated or
discontinued if the other recommended interventions fail or if the adverse event is severe and significant.
Panellists did not reach consensus on resuming or up-titrating RCI after resolution for any adverse event.
Exceptions are mentioned hereafter, and details on the strength of consensus are provided in
supplementary appendix 2.

Consensus recommendations for management of oedema are summarised in figure 4. The cause of the
oedema should be evaluated and diagnosed (4.4+1.4). Patients should be instructed to limit salt intake
(4.0+1.5) and elevate the affected limb(s) (3.7+1.4), and diuretics should be initiated (3.6+1.6), possibly
loop diuretics (2.9£1.9) or spironolactone (2.8%2.0).

Consensus recommendations for management of anxiety and/or depression are also summarised in figure 4.
The patient should be referred to their primary care physician or psychiatrist for management of these
conditions (2.7+2.6). The panellists considered but did not reach consensus on use of anxiolytic therapy
(1.0+1.6), antidepressants (1.8+1.8) or antipsychotics (—0.7+2.3).

For infection, the panel reached consensus that pharmacologic therapy should be used as first-line
treatment (4.4+1.5) and as second-line treatment (3.5+1.7) (figure 4). Unlike most of the adverse events
considered, panellists did not reach consensus on down-titrating the RCI dose after other interventions fail
(2.4#3.0), suggesting that immediate down-titration may be appropriate.

Consensus recommendations for increased appetite or weight gain included behavioural intervention
(4.3+1.5), dietary counselling (4.2£1.5), an exercise programme (4.1+1.4) and pulmonary rehabilitation as

https://doi.org/10.1183/16000617.0147-2019 6
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Adverse event Management strategy Mean#sp
Evaluate/diagnose potential causes L.bt1.4
Limit salt intake 4.0£1.5
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°
e Initiate diuretics 3.6+1.6
Loop diuretics (Lasix, etc.) 2.9+1.9
Spironolactone (Aldactone) 2.8+2.0
I*
=5
D 0
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<5
o
5 First-line treatment 4.4%1.5
[S)
[
= Second-line treatment 3.5¢1.7
= Behavioural intervention 4.3+1.5
- @
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o< .=
eLs
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- 2=
LEL
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>
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Mean Delphi Score

FIGURE 4 Consensus recommendations for non-pharmacological and pharmacological management of new or worsening adverse events in
patients receiving repository corticotrophin injection as therapy for pulmonary sarcoidosis. Bold indicates non-pharmacological interventions.

PCP: primary care physician. *: no pharmacological interventions reached consensus for these adverse events;

worsening of glucose control.

7. glucose intolerance or

a specific exercise programme where appropriate (3.5+1.9) (figure 4). Pharmacologic intervention with
appetite suppressants was considered but did not reach consensus.

Panellists reached consensus that glucose intolerance or worsening in glycaemic control should be
managed in the same way for RCI as for oral steroids (3.0+1.4) (figure 4). Panellists did not reach
consensus on the use of specific medications.

Patients who develop hypertension should be educated regarding sodium and fluids (4.3+1.4) and referred
to their primary care physician (3.5+1.9). Panellists recommended use of first-line antihypertensive
therapies (3.7+1.5) and second-line antihypertensive therapies if needed (3.1£1.3) (figure 4).

For darkening of the skin, the Delphi panel reached consensus on recommending counselling (4.1£1.5).
Unlike most of the other adverse events considered, panellists barely reached consensus on recommending
discontinuation if other interventions failed (2.5+1.7). For other skin-related adverse events, the panel
recommended counselling and encouraging the patient to complete RCI therapy (3.3+2.3), rotation of the
injection site (3.8+1.5) and topical skin therapies (3.2+1.7). Reducing the RCI dose or frequency (2.8+1.4)
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and referral to dermatology (3.1£1.8) were recommended as second- and third-line strategies. Panellists
did not reach consensus for discontinuation of RCI if other interventions failed (1.8+2.1).

Panellists reached consensus that localised injection site pain can be managed by cooling the skin with an
ice pack (4.1%+1.5), rotating injection sites (4.3%1.5), slowing the injection rate (3.4+1.8), educating the
patient on injection technique (4.3+1.4) and massaging the area (2.8+2.1). With regard to RCI dose
modifications, panellists reached consensus that RCI should be down-titrated or discontinued for severe
and significant adverse events. Unlike the other adverse events considered, they did not reach consensus
on down-titrating or discontinuing RCI if other interventions failed.

Consensus recommendations for insomnia included sleep hygiene (4.14+1.4), mindfulness techniques and
meditation (4.0£1.5), integrative medicine (3.0£1.8) and use of over-the-counter medications such as
antihistamines and melatonin (3.5%1.5). Panellists did not reach consensus on down-titration if other
interventions failed (2.0+1.5).

Discussion

The Delphi process yielded consensus opinions on the use of RCI in treating pulmonary sarcoidosis based
on the combined clinical experience of experts in the field. The Delphi process is often used to develop
and record consensus advice in situations where evidence is not available [19-21]. For this study, the lead
author (EF. Rahaghi) and senior author (R.P. Baughman) have extensive experience organising initial
panels of experts and have previous experience conducting Delphi studies that have resulted in
publications that are used by physicians in clinical practice. The prior studies produced consensus
recommendations for the use of oral treprostinil for pulmonary arterial hypertension [22] and
recommendations on the clinical management of pulmonary arterial hypertension patients receiving
macitentan [23], in addition to the recommendations on a treatment algorithm for sarcoidosis in this
series [13].

The Delphi panel was able to reach consensus on slightly less than half of the statements discussed. This
lack of consensus reflects the lack of clinical evidence on key points related to the use of RCI in
sarcoidosis, and highlights areas where original research is needed to help guide evidence-based practice.
In areas where the we did reach consensus, we believe our suggestions on contextualising adverse effect
and their management, dose escalation and de-escalation, and many other practical points may be useful
in helping less experienced clinicians better use the medication in the appropriate patient.

There have been three relatively large series reporting on the effectiveness of RCI in treating sarcoidosis.
The retrospective study by Baughman et al. studied 47 patients, of whom 29 received at least three months
of therapy. Of those 29, more than ninety percent had either improvement or significant steroid reduction.
RCI was found to be steroid sparing in advanced sarcoidosis. However, significant toxicity was
encountered in over one-third of the patients [16]. In a prospective study of RCI for pulmonary
sarcoidosis, BAUGHMAN ef al. [17] reported on 16 patients who completed 24 weeks of RCI therapy. There
was a significant reduction in prednisone dose, associated with significant improvement in
patient-reported quality of life. The study also found that an RCI dosage of 40 units twice a week was as
effective as 80 units and appeared to be better tolerated [17]. In another retrospective study, CHoPrA et al.
[24] reviewed 302 sarcoidosis patients and reported that >90% had improvement of their symptoms. Note
that this study had not yet been published when the Delphi panels were conducted.

Although RCI has been approved to treat inflammatory and autoimmune diseases for more than 60 years,
recent progress in understanding melanocortin receptors and the effects of RCI in modulating immune
responses has led to increased interest in RCI as a therapeutic choice [25]. The role of RCI in the overall
treatment algorithm is considered in the article on the treatment algorithm for sarcoidosis in this issue of
the European Respiratory Review [26]. RCI was considered a “fourth-line” therapy for patients who were
not able to take “third-line” treatments such as infliximab or other anti-TNF therapies. The anti-TNF
therapies have been associated with significant toxicity and occasional failure. One report found that half
of sarcoidosis patients started on infliximab eventually had the drug discontinued [27]. In addition, there
are contraindications to the use of anti-TNF therapies, such as malignancy or demyelinating disease. In
those cases, RCI was considered an acceptable option.

Our Delphi panel did not achieve consensus on use of a loading dose, but recommended the 40 unit
dosage for the less severe conditions, with suggestion of individualising dose for the severity of illness.

Steroids should be weaned as rapidly as possible after the start of RCI treatment. Dose reduction should be
considered for excessive adverse effects. The maintenance dosage should be continued for at least 6-
12 months before down-titration is attempted. RCI may be considered ineffective if no positive effect is
observed within 3-6 months. With years of experience, the RCI product label has accumulated many
contraindications to treatment for various indications, but not all contraindications may be associated with
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all indications. The panellists considered active fungal infections, ocular herpes and uncontrolled diabetes
to be contraindications to RCI use for treatment of pulmonary sarcoidosis. RCI can be continued during
hospitalisation, except in cases of uncontrolled bacterial and fungal infection, sepsis or RCI attributed
toxicity.

Panellists developed multiple consensus recommendations regarding management of adverse effects,
including non-pharmacological interventions, pharmacological interventions and dose adjustments.

The Delphi method is a broadly accepted strategy for developing consensus recommendations based on
expert opinion. The Delphi methodology dates back to the 1950s and was developed to create consensus
in social science topics [28-34]. The methodology is particularly relevant when substantial experience and
knowledge on a particular topic are available, but definitive experiments to prove the point are lacking. A
key strength of the Delphi method is its use of a systematic, anonymous process that promotes free sharing
of opinions and ideas, weighs all panellists’ opinions equally, and makes it difficult for any individual
panellist to dominate the process. E-mail was used to disseminate and collect the questionnaires; this
methodology helped maintain the anonymous nature of the Delphi process.

The Delphi process has several limitations. There are no generally accepted criteria defining consensus in
Delphi studies, and given the wide variety of topics investigated using the Delphi approach, it may not be
possible to define generally applicable criteria [32, 33, 35]. Clearly the consensus represents a degree of
agreement only among the experts and may be refuted in the future by rigorous studies [30, 31, 35].

Panel selection and the development of the initial questionnaire may have inadvertently introduced bias
into the process [18, 32]. The panellists had a wide range of experience while satisfying the requirement
for having prescribed RCI in treating patients with pulmonary sarcoidosis. These differing levels of
expertise related to the study may have helped ensure that the panel reflected real-world practice and
enabled the consensus recommendations to capture a full range of practice opinions [18]. Owing to lack of
availability of RCI outside the USA, international panellists were not included. Other potential
stakeholders, such as patients, pharmacists and insurance companies and other payers, were also not
included.

Anonymity is an important aspect of the Delphi process, avoiding undue weight given to certain panellists.
However, it also means that panellists are not accountable for their responses, possibly leading to
responses based on insufficient or minimal consideration [35].

The companion articles in this issue of the European Respiratory Review, which concern phenotyping of
sarcoidosis [36] and development of a treatment algorithm for sarcoidosis using the Delphi process [26],
seem to suggest that the use of RCI, when considered, should be mainly for the advanced disease
phenotype, where concomitant therapy with steroids and immunosuppressants has not successfully
controlled the condition.

Conclusion

The modified Delphi process was successful in providing practical guidance on real-world issues in using
RCI to treat patients with advanced sarcoidosis. There is a clear need for further studies to improve
knowledge of dosing and titration to achieve the best results and discern the appropriate place for RCI in
the portfolio of medications now used for advanced therapy.
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