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Introduction & background

• The ERS task force for treatment of sarcoidosis began in April 2017

• Final approval of the task force recommendations was made April 
2021

• The task force developed GRADE recommendations and comments 
regarding various aspects of sarcoidosis.
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Establish PICO questions

Literature search on PICO questions
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PICO

•Population

• Intervention

•Control 

•Outcome



N Section Population Intervention (s)  Clinicans Methoidologists Patients

1 Pulmonary sarcoidosis
Patients with pulmonary 
sarcoidosis Corticosteroid treatment Athol Wells, Paola Rottoli

Alexander Mathiou Fillipo Martone

2 Pulmonary sarcoidosis Patients with pulmonary 
sarcoidosis

Switch to 
immunosupressive 
treatment

Dominique Valeyre, Elyse 
Lower Alexander 

Mathioudakis Bernd Quadder

3
Extra-pulmonary 
sarcoidosis

Patients with extra-
pulmonary sarcoidosis Corticosteroid treatment

Marjolein Drent, Francesco 
Bonella

Peter Korsten Ginger Spitzer

4
Extra-pulmonary 
sarcoidosis

Patients with extra-
pulmonary sarcoidosis

Switch to 
immunosupressive 
treatment

Robert Baughman, Katerina 
Antoniou

Dan Oullette Bernd Quadder

5 Cardiac sarcoidosis
Patients with cardiac 
sarcoidosis

Systemic 
immunosuppressive 
treatment

Dan Culver, Hilario Nunes

Peter Korsten Fillipo Martone

6 Neuro sarcoidosis
Patients with neurologic 
sarcoidosis

Systemic 
immunosuppressive 
treatment

Dominique Israel-Biet, Marc 
Judson

Peter Korsten Ginger Spitzer

7 Fatigue
Patients with sarcoidosis 
associated fatigue

Anti-inflammatory, 
neurostimulants, 
exercise, other Wim Wuyts, Jan Grütters

Dan Oullette Bernd Quadder

8 Small fiber neuropathy Patients with small fiber 
neuropathy

Anti-inflammatory, IV Ig, 
GABA analogues, ARA-
290

Dan Culver, Marjolein Drent

Alexander 
Mathioudakis Ginger Spitzer



Individual PICOs
In patients with pulmonary sarcoidosis, should 

glucocorticoid treatment be used versus no 
immunosuppressive treatment? 

In patients with pulmonary sarcoidosis, should one add 
immunosuppressive treatment or remain on 

glucocorticoid treatment alone? 

In patients with cutaneous sarcoidosis, should 
glucocorticoid treatment be used versus no 

immunosuppressive treatment? 

In patients with cutaneous sarcoidosis, should one add 
other immunosuppressive treatment when treatment 

with glucocorticoids has not been effective?



Individual PICOs

In patients with clinically relevant cardiac sarcoidosis, should 
glucocorticoids with or without other immunosuppressives 

versus no immunosuppression be used?

In patients with neurosarcoidosis, should immunosuppressive 
treatment be used versus no immunosuppressive treatment? 

In patients with sarcoidosis associated fatigue, should 
immunosuppressants , neurostimulants, exercise, or other 

treatments be used versus no treatment for fatigue? 

In sarcoidosis patients with small fiber neuropathy, should 
immunosuppressants or intravenous immunoglobulin be 

prescribed versus no treatment? 



GRADE Recommendations for 
sarcoidosis beyond the lung

• Six additional PICOs were investigated
• Extra pulmonary sarcoidosis

• Corticosteroids

• Non steroidal therapy

• Cardiac sarcoidosis
• Neurologic sarcoidosis
• Fatigue
• Small fiber neuropathy

• Recommendations and comments were made on 
all these PICOs



Multiple pathways play a role in sarcoidosis; 
many unexplored… 

Miedema JR et al. J Autoimmun 2018;87:82-96. 



Identification of sarcoidosis phenotypes according to 
organ involvement using two step cluster analysis.

Schupp JC, Freitag-Wolf S, Bargagli E, et al. Phenotypes of organ involvement in sarcoidosis. Eur Respir J. 2018;
Mostard RL, Verschakelen JA, van Kroonenburgh MJ, et al. Severity of pulmonary involvement and (18)F-FDG PET activity in 
sarcoidosis. Respir Med. 2013



Sarcoidosis

Pulmonary fibrosis

25%

Morbidity 90%

Mortality 20%

Pulmonary hypertension

10%

Morbidity 90%

Mortality 35%

Cardiac

 10-30%

Morbidity 60-90%

Mortality 10-30%

Neurologic

10%

Morbidity 90% 

Mortality 5%

Ocular

20%

Morbidity 50%

Mortality 0%

Renal

<5%

Morbidity 30%

Mortality 0%

Liver

10-20%

Morbidity 5-10%

Mortality <1%

Skin

10-30%

Morbidity 10-40%

Mortality 0%

Baughman RP, Wells AU. Advanced sarcoidosis. Curr Opin Pulm Med 2019



 
Great Britain France United States

HRCT >20% fibrosis 3.43 * 2.80 * 2.80 *

CPI >40 4.24 * 3.78 * 1.48 †

MPAD/AAD 2.27 1.49 † NR

MPAD/BSA NR 2.61 NR

Pulmonary 
hypertension

NR 3.42 § 8.96 ¶

Walsh high risk 4.91 * 5.54 * 3.71

Hazards ratio for mortality from pulmonary sarcoidosis

Great Britain: Walsh SL, et al. Lancet Respir Med 2014; 2(2):123-130;  France: Jeny F et al. Respir Med 2020; 
169:105997; United States: Kirkil G et al. Chest 2018; 153(1):105-113.

*Independent factor in multi-regression model; †Not significant; §Determined by echocardiogram; ¶Confirmed by right 
heart catheterization

HRCT: high resolution computer tomography; CPI: composite physiologic index; MPAD: mean pulmonary artery diameter; 
AAD: ascending aorta diameter; BSA: body surface area.



TLG: total lesion glycolysis value; 
Quantification the whole burden of 
Lung inflammation



• 18F-FDG PET/CT succeeded to identify despite the random 
distribution of the disease, an ordered stratification into 4 
phenotypes: 

• I) thoracic nodal hilar-mediastinal

•  II) thoracic nodal hilarmediastinal and lungs

•  III) an extended thoracic and extra-thoracic only nodal phenotype 
including inguinal-abdominal-supraclavicular stations, and 

• IV) all the above plus systemic organs and tissues such as muscles-
bones-spleen and skin.

EXPERT REVIEW OF RESPIRATORY MEDICINE



1 Pulmonary 
sarcoidosis

Patients with 
pulmonary 
sarcoidosis

Corticosteroid 
treatment

Athol Wells, 
Paola Rottoli

Alexander 
Mathiou

Fillipo 
Martone

2 Pulmonary 
sarcoidosis

Patients with 
pulmonary 
sarcoidosis

Switch to 
immunosupressi
ve treatment

Dominique 
Valeyre, 
Elyse Lower

Alexander 
Mathioudakis

Bernd 
Quadder

PICOs 1 and 2
Pulmonary sarcoidosis



Anti-inflammatory therapies 
for sarcoidosis

• First line: Corticosteroids
• Prednisone/Prednisolone

• Second line: Non biologics
• Methotrexate
• Azathioprine
• Leflunomide
• Mycophenolate
• Hydroxychloroquine



Anti-inflammatory therapies 
for sarcoidosis

• Third line: Biologics
• Anti-TNF monoclonal antibodies

• Infliximab
• Adalimumab

• Rituximab
• Repository corticotropin injection



PICO 1
In patients with pulmonary sarcoidosis, should glucocorticoid treatment be used 
versus no immunosuppressive treatment? 





Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses: PRISMA



PICO 1
In patients with pulmonary sarcoidosis, should glucocorticoid treatment be used versus no immunosuppressive 
treatment? 



For untreated patients with major involvement from 
pulmonary sarcoidosis believed to be at higher risk of 

future mortality or permanent disability from sarcoidosis, 
we recommend the introduction of glucocorticoid 

treatment, to improve and/or preserve FVC and QoL. 
(Strong recommendation, low quality of evidence).

PICO 1
In patients with pulmonary sarcoidosis, should glucocorticoid treatment be used versus no 
immunosuppressive treatment? 



PICO 2

In patients with pulmonary sarcoidosis, should one add immunosuppressive treatment or 
remain on glucocorticoid treatment alone? 



PICO 2
In patients with pulmonary sarcoidosis, should one add immunosuppressive treatment or remain on 
glucocorticoid treatment alone? 



For patients with symptomatic pulmonary sarcoidosis 
believed to be at higher risk of future mortality or 

permanent disability from sarcoidosis who have been 
treated with glucocorticoids and have continued disease 

or unacceptable side effects from glucocorticoids, we 
suggest the addition of methotrexate to improve 

and/or preserve FVC and QoL. (Conditional 
recommendation, very low quality of evidence).

PICO 2
In patients with pulmonary sarcoidosis, should one add immunosuppressive treatment or remain on glucocorticoid 
treatment alone? 



For patients with symptomatic pulmonary 
sarcoidosis believed to be at higher risk of future 

mortality or permanent disability from 
sarcoidosis who have been treated with 

glucocorticoids or other immunosuppressive 
agents and have continued disease, we suggest 

the addition of infliximab to improve and/or 
preserve FVC and QoL. (Conditional 

recommendation, low quality of evidence).

PICO 2
In patients with pulmonary sarcoidosis, should one add immunosuppressive treatment or remain on glucocorticoid 
treatment alone? 



Recommendation versus 
comments by the committee

• Specific GRADE recommendations were made by the committee

• Comments regarding additional treatments
• General treatment options
• Case by case treatments

• Recommendations and comments were endorsed by all members of 
the committee





Extra pulmonary disease

• Sarcoidosis is a multi-organ disease

• Significant morbidity associated with some organ involvement
• Cardiac
• Neurologic

• Other organ involvement can lead to some morbidity 
• Skin, eye, liver, renal





Heart 2023



• PET/CT confirmed CS patients and myocarditis patients (both acute and chronic) 
from a prospective registry were compared with respect to regional native T1, T2, 
and ECV. 

• Acute and chronic myocarditis were defined based on the 2013 European Society 
of Cardiology position paper on myocarditis. 

• All parametric measures and ECV were acquired in standard fashion on three 
short-axis slices according to the ConSept study for global values and within 
PET-CT positive regions of LGE.

Caforio AL, Pankuweit S, Arbustini E, et al. Current state of knowledge on aetiology, diagnosis, 
management, and therapy of myocarditis: a position statement of the European society of cardiology 
working group on myocardial and pericardial diseases. Eur Heart J. 2013.





Plos one 2020





JAMA Neurol. 2017







Only treat sarcoidosis to avoid danger or 
improve quality of life



    Non-organ-specific manifestations

• Fatigue

• Anxiety

• Depression

• pain 

• cognitive dysfunction and 

• small-fibre neuropathy 

• These symptoms do not usually require immunosuppressive therapy and often persist, even 
while there are no signs of organ-specific sarcoidosis activity. 

• These invisible manifestations of sarcoidosis often have significant impact on health-related 
quality of life



Frequent invisible burden of sarcoidosis



The various factors that play a role in the onset and persistence of 
fatigue in sarcoidosis including physical, psychological and behavioural 
factors



Algorithm for the assessment and management of fatigue in 
sarcoidosis patients



Fatigue and psychological symptoms

- Psychological factors play an important 
role in fatigue

- Online mindfulness-based cognitive 
therapy (eMBCT) is an effective 
intervention to improve fatigue after 
cancer

Van Manen et al. PloS One 2019



- Multicenter randomized controlled trial

• eMBCT vs. regular care

- Inclusion criteria:
• Adult patients with stable sarcoidosis
• Score of >21 points on the Fatigue Assessment Scale (FAS)

- Primary endpoint: between-group difference in change in FAS score at 3 months

Kahlmann and Moor et al, Lancet Respiratory Medicine, 2022



Fatigue assesment scale

• Range 10-50

• Higher scores indicate 
worse fatigue

• Minimal important 
difference 4.0 points or 
10% change



Fatigue improved after 3 months

Kahlmann and Moor et al, Lancet Respiratory Medicine, 2022

Changes persisted after 6 months



Conclusions

• eMBCT is an effective treatment for fatigue in patients with sarcoidosis

• It can be easily integrated in daily practice as it is online



Active, future, and recently concluded clinical trials in 
sarcoidosis in the past 5-years (2018–2022).



Current widely accepted stepwise 
medications for the treatment of Sarcoidosis



Global approach to treatment of Sarcoidosis



Proposed endpoints for clinical trials in sarcoidosis



WHAT do patients aim for in treatment? 

Baughman et al, ERJ Open Res 2018



POOR CORRELATION between granulomatous inflammAtion and quality of 
Life

• “Para-sarcoidosis syndroms”
• Small fiber neuropathy
• Fatigue syndromes
• pain syndromes
• Cognitive decline 

• Adverse effect of corticosteroids 

on quality of life 



CAREFUL AND TAILORED STEROID USE ?

High  Th 17.1 porportions in BAL at  diagnosis 
associated with chronicity

DRB1*03 + > resolve
DRB1*03 - > chronicity
DRB1* 03 – and steroids > chronicity

Grunewald Am J Respir Crit Care Med 2009, Broos Eur Respir J 2018, Ramesh J Exp Med 2014  



PERSONALISED STEROID USE? 

Broos et al, Eur Respir J, 2018 18;51(1). 



SARCOIDOSIS VASCULITIS AND 
DIFFUSE LUNG DISEASES 2022;



Take home messages

• Treatment goals in sarcoidosis are preventing permanent end-organ dysfunction and 
preserving quality of life.

• Corticosteroids remain the first-line treatment, although with significant cumulative 
side effects.

• Second- and third-line agents may be used in refractory or relapsing disease or when 
corticosteroids cause unacceptable toxicity;

• Advanced sarcoidosis refers to high mortality disease manifestations (pulmonary 
fibrosis, pulmonary hypertension, cardiac sarcoidosis, and neurosarcoidosis) and 
necessitates treatment.

• Cardiac sarcoidosis requires immunosuppressive treatment and recognition of patients 
at risk for sustained arrythmias, which have to be managed thoroughly.

• Long-term maintenance therapy remains controversial.



MORE RESEACH NEEDED 

• Evidence based therapies

• Better insights in pathogenisis and potential  therapeutic targets

• Better outcome measures

• Predicting disease behavior

• More research into non pharmacological treatments 

• Measuring and improving what matters to patients

• New guidelines

63
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