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Sarcoidosis is a chronic granulomatous disease with multisystemic involvement. Although it is 
accepted as a benign disease, it can sometimes cause life-threatening organ (heart, brain) involvement 
that determines the prognosis of the disease. There are conflicting opinions about the treatment of the 
disease. In the generally accepted treatment approach the "step-by-step" model has gained weight. 
According to this approach, corticosteroids (CS) drugs alone are preferred in the first step in patients 
who require treatment. In the second step, immunosuppressive drugs (IS) are used in patients who 
do not respond to CS and/or have contraindications to CS use, and biologics (TNF-alpha inhibitors) 
are used in the third step. This treatment approach may be valid in cases with mild sarcoidosis. 
However, although sarcoidosis is considered a benign and self-limiting disease in some major organ 
involvement, the "step-by-step" approach may be a treatment option that puts the patient's life in 
danger. In such selected patients, much more rigorous, early and combined treatment approaches that 
definitely include CS, IS or biologic drugs may be required. In selected sarcoidosis patients with high 
risk, early diagnosis, "treat-to-target" (T2T) and "tight control" follow-up of patients seems to be a 
rational approach. This article reviews the "step-down" treatment regimens in light of recent literature 
data and hypothesizes that the T2T model may be a probable new treatment approach in patients with 
sarcoidosis.

1. Introduction

Sarcoidosis is a chronic multisystem inflammatory 
disease characterized by granuloma formation. Although 
the pathogenesis of the disease is not clear, it is thought 
to develop as a result of immune system dysregulation 
triggered by an unknown antigen in people with a 
genetic background (1). Sarcoidosis is a heterogeneous 
disease that may be asymptomatic or may present with 
different clinical presentations (2). It can often cause 
lung, eye, skin and musculoskeletal system involvement. 
It can also present with different life-threatening organ 
involvement, which is rare but determines the prognosis 
of the disease (3).
 The diagnosis is made in the presence of non-
caseating granulomas in histopathology, exclusion 
of other possible causes, and existence of clinical 
and radiologic findings supporting sarcoidosis (4,5). 
The treatment of the disease is mainly based on case 
series and retrospective uncontrolled studies, rather 
than multicenter controlled prospective studies (6). 

This brings with it different and complex views in the 
literature. When the diagnosis of sarcoidosis is made, 
it must first be decided whether the patient needs any 
treatment or just follow-up. In cases with sarcoidosis 
requiring treatment all organs involved with sarcoidosis 
should be detected before starting treatment (7). 
Therefore, all system and organ scans may be performed 
and as an imaging method, positron emission computed 
tomography (PET-CT) may be preferred. This method 
shows the extent of the disease, the correct determination 
of the biopsy site to be taken, and disease activation (8). 
PET-CT imaging may help to determine asymptomatic 
bone involvement as well to change the stage of the 
disease and the associated treatment decision. In 
rheumatology practice, early diagnosis and treatment, and 
more frequent patient follow-up strategies have opened a 
new era in the treatment of these patients (9). This model 
provides better remission rates, less organ involvement, 
less radiological progression and destructive disease, 
and higher quality of life, especially in patients with 
rheumatoid arthritis (RA) (10). We hypothesize that a 
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similar approach in patients with severe sarcoidosis may 
affect disease control, organ damage, quality of life and 
mortality.

2. General treatment approaches in sarcoidosis

The treatment of sarcoidosis is as still complex and 
controversial as its diagnosis (11). The main reason for 
this is that treatment strategies are usually based on 
case series and expert opinion rather than randomized-
controlled studies. While discussing the treatment of 
sarcoidosis, the involvement of organs affected by 
the disease and the presentation of the disease (acute/
chronic), as well as gender, age, race, and presence of 
comorbid disease should be considered (12). Sarcoidosis 
is a disease that regresses spontaneously and mostly 
does not require treatment. While spontaneous remission 
is common in patients with stage 1 and 2 sarcoidosis 
(between 55–90%), spontaneous regression is rare 
(10–20%) in stage 3 (13). Acute sarcoidosis cases have 
a better prognosis compared to chronic patients, often 
do not require treatment and spontaneous recovery is 
usually seen. However, chronic disease and/or recurrent 
cases should be treated (14).
 While the "wait and see" approach seems reasonable 
in asymptomatic and mild cases, different treatment 
approaches may be required in high-risk patients 
who must be treated (15) (Table 1). According to the 
European Respiratory Society (ERS) protocols, "step-
by-step" strategies are recommended for the treatment 

of sarcoidosis (16). Corticosteroids (CS) drugs are the 
first step of treatment (17). In addition to their anti-
inflammatory and immunomodulatory effects, they 
have been shown to correct impaired Th1/Th2 cytokine 
dysbalance in patients with sarcoidosis (18). It was 
observed that CS treatment in pulmonary sarcoidosis 
caused significant improvement in radiological 
improvement and respiratory functions (19). In another 
study, patients with spontaneous remission were 
compared with patients going into remission with 
CS use , and it was shown that relapses were more 
common in patients using CS (20). In the presence of 
eye involvement, neurosarcoidosis, cardiac and renal 
sarcoidosis, chronic locomotor system involvement 
(muscle, bone, joints) and hypercalcemia, CS indication 
is available (21).
 CS drug indications arise in severe skin involvement 
and the presence of constitutional symptoms such as 
fever, fatigue, and weakness (22). While it has been 
accepted that CS are the first choice of treatment, the 
confusion of drug dosage and duration of treatment still 
continues. Immunosuppressive (IS) drugs are used in 
second-line treatment of sarcoidosis (23). Various IS 
drugs such as methotrexate (MTX), azathioprine (AZA), 
and hydroxychloroquine (HQ) are use especially in 
CS-resistant patients or in cases where steroids are not 
preferred due to side effects (24-26). In the third step of 
treatment, biological drugs such as TNF-alpha inhibitors 
(TNFi), rituximab (RTX), and tocilizumab (TCZ) are 
preferred (27,28). The most experience is available 
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Table 1. Low vs. high risk sarcoidosis patients according to demographic, radiologic, laboratory and clinical phenotype

Features

Gender

Age

Ethnicity

Clinical phenotype

     Pulmonary

     Neurosarcoidosis

     Eye

     Heart

     Skin

     Musculoskeletal

     Kidney

Radiographic stage

Laboratory findings

Low risk

male

young

Caucasian

Löfgren's syndrome

acute alveolitis, normal PFT/DLCO

facial nerve palsy, aseptic menengitis, isolated headache, 
vertigo

anterior uveitis, conjunctivitis, lacrimal gland swelling, 
pseudotumor

pericarditis, supraventricular arrhythmia, intracardiac 
mass, valvulopathy

erythema nodosum, skar sarcoidosis, makülopapüler 
lezyonlar hipo/hiperpigmentasyon

arthralgia, acute arthritis, tendinitis

hypercalcemia, hypercalciuria

stage 1/2

low CRP, low TNF-A, HLA-DQB1*0201

PFT: pulmonary function tests; A-V: atrio-ventricular; sIL-2R: soluble interleukine-2 receptor; TNF-A: tumor necrosis factor-alpha; DLCO: diffusion 
lung carbonmonoxide; CRP: C-reactive protein; HLA: human leukocyte antigen.

High risk

female

elderly

Afro-American

chronic sarcoidosis

bronchial obstruction, pulmonary fibrosis, pulmonary 
hypertension, low PFT/DLCO

intracranial mass, spinal cord, optic neuritis, epilepsy

panuveitis, retinal vasculitis, orbital myozit, optic neuritis

A-V blocks, ventricular tachicardia myocarditis, 
aneurisma, cardiomyopathy

lupus pernio, alopesi

chronic arthritis, Jaccoud, dactilitys, sarcoid myopathy, 
bone lesions

nephrocalcinosis, renal failure

stage 3/4

high sIL-2R, hypercalcemia, hypercalciuria, high TNF-A, 
HLA-DQB1*1501
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or only skin sarcoidosis may also have other "hidden 
site" involvement such as heart and bone. Therefore, 
after the diagnosis of sarcoidosis is made, organ and 
system screening may be performed and "high risk" 
patients may be determined. Although it seems to be 
an expensive method, PET-CT may be an alternative 
method in terms of early diagnosis, disease extent, long-
term disease follow-up, early initiation of TNFi and 
response to treatment (38).
 After the early diagnosis and organ involvement 
are determined, the patients who should definitely 
receive treatment should be identified and treatment 
should be started as soon as possible (Table 2). Patients 
with sarcoidosis who have started treatment should be 
followed up more frequently ("tight control") , follow-
up parameters (acute phase reactant, pulmonary function 
tests, etc.), drug efficacy and side-effect profile should be 
evaluated at each visit.

4. Rationale for early, aggressive and "step-down" 
treatment in sarcoidosis: some evidence

Sarcoidosis is a difficult to treat disease because 
"everybody has a different opinion" when treatment 
comes to the fore. The difficulty of treatment is not due 

using TNFi (29). The studies have shown that TNFi 
is an effective option in different organ involvement 
(pulmonary, neurosarcoidosis, eye, skin, heart, muscle, 
joint, kidney, liver) (30). It should be noted that 
randomized controlled studies on the efficacy and safety 
of these drugs in patients with sarcoidosis are limited 
in the literature. The available data are mostly based on 
open studies, case reports and expert experience.

3. Principles of "treat to target and tight control" 
strategies: when and which patients

In RA patients, early diagnosis and treatment ensures 
early remission of the disease and prevents chronic 
complications (31). This treatment and follow-up 
model introduced about a decade ago has resulted in 
better remission rates, less organ involvement, less 
radiological progression and destructive disease, and a 
higher quality of life (32). The most important point of 
this model is early diagnosis, determining the treatment 
target and choosing the appropriate disease modifying 
anti-rheumatic drugs (DMARDs) to reach this target 
and initiating early treatment (33). The target in the 
treatment of RA was determined as complete remission 
and/or low disease activity, and this target was achieved 
with more frequent outpatient follow-up of the patient 
(34).
 The diagnosis and treatment principles, disease 
activation scores, and remission criteria are clearly 
defined in RA, while these are not clear yet in 
sarcoidosis. The treatment in RA is determined in line 
with the results of randomized-controlled studies and 
meta-analysis. However these studies in sarcoidosis are 
insufficient, therefore conflict and debate continues in 
treatment principles. In order for this successful model 
in RA to be applied to patients with sarcoidosis, a new 
perspective on sarcoidosis is required. The paradigm 
that sarcoidosis is a "benign and mild" disease should 
be changed, and diagnostic criteria, disease activation 
scores, organ involvement, radiological imaging priority 
and remission criteria should be redefined. The concept 
of early diagnosis and early treatment in selected severe 
sarcoidosis should be supported by further studies to 
support the hypothesis that it can prevent complications 
of the disease and organ damage and improve quality 
of life. With the early diagnosis of sarcoidosis, organ 
involvement and complications may be prevented. As in 
rheumatic diseases lung involvement, if sarcoidosis lung 
involvement is detected and treated at an early stage, the 
development of fibrosis may be prevented. However, 
chest radiography recommended for diagnosis and still 
used in the Scadding classification is insufficient for 
the early diagnosis of pulmonary sarcoidosis (35,36). 
Contrast-enhanced thoracic CT seems to be essential for 
early diagnosis in pulmonary sarcoidosis (37). However 
the activation and extent of the disease is very important. 
Patients diagnosed as stage 1 pulmonary sarcoidosis 

Table 2. Selected severe sarcoidosis patients which should 
be treated in accordance with "step-down" (combined 
drugs)  strategy

Involvement

Heart involvement 

Neurosarcoidosis 

Lung involvement

Eye involvement 

Kidney involvement

Musculoskeletal system 
involvement

Chronic skin disease

                     Diseases
    
A-V blocks
ventricular arrythmia
myocarditis
aneurisma
cardiomyopathy 

intracranial mass
spinal cord
epilepsy
parenchimal lessions

bronchial obstruction
acute active alveolitis ("ground-glass")
pulmonary hypertension
low PFT/DLCO
progressive lung disease
extended parenchimal infiltrations

panuveitis
retinal vasculitis
orbital myozit
optic neuritis
unresponsiveness to local treatment

symptomatic hypercalcemia
hypercalciuria
acute renal failure

chronic arthritis
bone lessions
dactylitis
sarcoid myopathy
lupus pernio

PFT: pulmonary function tests; A-V: atrio-ventricular; DLCO: diffusion 
lung carbon monoxide.

Progressive symptomatic extrapulmonary disease
Sarcoidosis-associated fatique
Small-fiber neuropathy 
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to the difficulty of the disease, but to the fact that the 
treatment principles have not been clearly determined 
yet (39). The decision about "which patients" to treat 
depends on two main factors: the risk of death or organ 
failure, and the deterioration of quality of life (40-42). 
Compared with the general population, sarcoidosis 
causes an increase in mortality (43). The most common 
causes of death from sarcoidosis are lung and heart 
diseases (44). In addition to pulmonary and cardiac 
disease, neurological involvement and multiorgan 
sarcoidosis are most closely associated with poor 
outcomes (45). Features such as pulmonary hypertension, 
decreased lung function, and pulmonary fibrosis have 
been shown to increase the risk of death from pulmonary 
disease (46). Irreversible organ damage to the brain, eyes 
or kidneys due to sarcoidosis can also cause significant 
morbidity (47). Sarcoidosis-related fatigue and small 
fiber neuropathy are important findings that reduce the 

quality of life of patients (48,49). When evaluating all of 
these together, it is understood that severe multisystemic 
sarcoidosis is not a "benign" disease, but in some 
situation may be a fatal and damaging disease (50). It is 
a fact that has to develop new treatment approaches in 
order to prevent mortality and morbidity and improve the 
quality of life of patients (Table 3).
 According to ERS recommendations, "step-by-step" 
treatment models are recommended in sarcoidosis (16). 
CS is the first step treatment option recommended to be 
started alone in all organ involvement. The second step 
is recommended to start IS drugs when unresponsive 
to CS treatment and/or CS-related side effects develop. 
It is known that the effects of DMARDs which are 
frequently used in rheumatology practice start late 
(average 1-3 months) (51). Considering the recurrent 
rates in sarcoidosis and the late onset of DMARDs, 
it would be more rational to start DMARDs and CS 

Table 3. Summary of  sarcoidosis treatment strategies

Sarcoidosis phenotypes

Pulmonary Sarcoidosis
     Low risk

     Intermediate risk

     High risk

Skin 

Heart 

Neurosarcoidosis

Sarcoidosis-associated fatigue

Musculoskeletal system
(chronic arthritis, myositis, bone)

Eyes

ERS/ATS/WASOG
(Step-by-step strategy)
1. Fırst-line
2. Second line
3. Third line
4. Fourth line

1. CS

1. CS
2. IS(MTX,AZA,LEF)
3. IFX, ADA
4. RTX, JAKi, RCI

1. CS
2. IS
3. IFX, ADA
4. RTX, JAKi, RCI

1. Topical/systemic CS
2. IS (MTX, AZA, HQ)
3. IFX,ADA
4. Apremilast, JAKi

1. CS+/-IS
2. IS(MTX, AZA,LEF)
3. IFX, ADA
4. CyA

1. CS
2. IS(MTX, AZA, MM,HQ
3. IFX, ADA

1. Exercize
2. Armodafinil/D-metylphenidate
3. Low-dose CS and/or MTX

1. CS
2. IS(MTX, AZA, MM,HQ
3. IFX, ADA

1. CS eye drops
2. CS
3. IS(MTX, AZA, MM,HQ
4. IFX, ADA

ERS: European Respiratory Society; WASOG: World Association of Sarcoidosis and Other Granulomatous diseases; ATS: American Thoracic 
Society; MTX: methotrexate; CS: corticosteroid; AZA: azathyoprine; MM: mycophenolat mofetil; RTX: rituximab; HQ: hydroxychloroquine; IS: 
immunosuppresive drugs; IFX: infliximab; ADA: adalimumab; CyA: cyclophosphamide; JAKi: janus kinase inhibitor; LEF: leflunomide; RCI: 
repository corticotropine inhibitor.

Step-down strategy
(combined drugs use)
1. Fırst-line
2. Second line
3. Third line
4. Fourth line

1. CS

1. CS
2. IS(MTX,AZA,LEF)
3. IFX, ADA
4. RTX, JAKi, RCI

1. CS+IS(MTX,AZA,LEF)
2. IFX, ADA
3. RTX, JAKi, RCI
- After sustained remission achieved step-down discontinue drugs

1. Topical/systemic CS
2. IS (MTX, AZA, HQ)
3. IFX, ADA
4. Apremilast, JAKi
- Combined drugs use in lupus pernio
- After sustained remission achieved step-down discontinue drugs

1. CS+IS(MTX, CyA) +/-IFX
2. IFX, ADA 
- After sustained remission achieved step-down discontinue drugs

1. CS+IS (MTX, AZA, MM, HQ)
2. IFX, ADA
- After sustained remission achieved step-down discontinue drugs

1. Exercize + HQ(MTX)+low-dose CS
2. Sympthomatic drugs-Armodafinil/D-metylphenidate
- After sustained remission achieved step-down discontinue drugs

1. CS+IS(MTX, AZA, MM,HQ
2. IFX, ADA, JAKi
- After sustained remission achieved step-down discontinue drugs

1. CS eye drops
2. CS
3. IS(MTX, AZA, MM,HQ)
4. IFX, ADA
- Combined drugs use( CS + IS +/- IFX) in severe form(retinal vasculitis/
panuveitis, optic neuritis, acute loss of vision)
- After sustained remission achieved step-down discontinue drugs
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drugs simultaneously, especially in cases with severe 
sarcoidosis.
 CS, as with RA should be considered a "bridging 
therapy" (52). Early initiation of DMARDs may also 
prevent disease relapses. This approach may also 
protect against the side effects (osteoporosis, diabetes, 
hirsutism, cataract, hypertension, etc.) that develop 
due to chronic use of CS (53). There are few studies in 
the literature showing and supporting the early onset 
of DMARDs in sarcoidosis. Nagai et al. showed that 
MTX and CS combination therapy gave better results 
for left ventricular function than CS alone in patients 
with cardiac sarcoidosis (54). Arun et al. showed that 
early IS treatments with AZA, MTX and infliximab 
(IFX) could effectively improve clinical outcomes 
in patients with neurosarcoidosis (55). The treatment 
records of 3276 sarcoidosis patients registered in 
the RISE (Rheumatology Informatics System for 
Effectiveness) system were examined. Most patients 
(59.3%) received CS, while only 18.2% of patients 
received CS monotherapy. While MTX and HQ were 
the most commonly used coventional DMARDs, 
12.1% of patients received one or more biological or 
targeted synthetic DMARDs, with the most common 
being TNFi (56). A randomized controlled trial 
comparing the efficacy and tolerability of prednisone 
and MTX as first-line therapy in pulmonary sarcoidosis 
(PREDMETH study) is ongoing (clinicaltrials.gov) 
(57). The study aims to show that MTX is as effective 
as prednisone as a first-line treatment for sarcoidosis, 
but with fewer side effects. Gavrysyuk et al. compared 
the efficacy, tolerability, and recurrent rates of MTX 
and methylprednisolone (MP) in 143 newly diagnosed 
patients with pulmonary sarcoidosis (58). They showed 
that MTX monotherapy was not significantly different 
from MP monotherapy in terms of efficacy and rate 
of serious adverse events. However, they reported 
a significant reduction in the incidence of treatment 
resistance and relapse rate in patients receiving 
MTX. Goljan-Geremek et al. showed that MTX as 
monotherapy in the treatment of chronic pulmonary 
sarcoidosis is as safe and effective as steroids and 
patients experience definite pulmonary function tests 
(PFT) improvement (59). Ballul et al. compare the 
efficacy of CS alone or associated with IS drugs for the 
prevention of relapse in cardiac sarcoidosis (60). The 
authors showed that the combination of CS with IS drugs 
might reduce the risk of cardiac relapse, as compared to 
CS alone. Cardiac sarcoidosis multi-center randomized 
controlled trial (CHASM CS-RCT) is an ongoing 
study evaluating the optimal initial treatment strategy 
for patients with active cardiac sarcoidosis (61). The 
authors hypothesize that a low dose prednisone/MTX 
combination will have non-inferior efficacy compared 
to standard dose prednisone and that these combinations 
may result in significantly better quality of life and few 
side effects compared to standard dose prednisone. The 

same approach applies to biologic drugs. Biological 
drugs such as TNFi are often reserved for severe cases of 
refractory sarcoidosis, as outlined in the ERS guidelines 
and take months sometimes years to get started (62). 
These drugs are generally used in treatment-resistant 
severe sarcoidosis cases, and there is not enough data 
in the literature on its use in early disease treatment. 
In one study, it was shown that there is less chance of 
restoration of intrinsic conduction and cardiac function 
if delays in effective treatment for cardiac sarcoidosis 
(63). Baughman et al. compared the treatment outcomes 
of IFX and MTX in pulmonary sarcoidosis and found 
that IFX was more likely to improve clinical status than 
MTX (64). Sohn et al. showed that the use of TNFi in 
patients with neurosarcoidosis resulted in earlier disease 
control and better prognosis (65). In one study, the 
high disease activity detected with 18-FDG-PET-CT 
was associated with the effectiveness of TNFi (66). In 
other words, in the presence of active disease detected 
by PET-CT, especially in cardiac involvement, early 
biological initiation may increase the treatment success. 
Simonini et al. showed superior efficacy of adalimumab 
(ADA) in the treatment of childhood resistant chronic 
uveitis (including sarcoid uveitis) when used as a first 
line drug (67). According to a Delphi consensus study 
on sarcoidosis treatment it revealed large variations 
in treatment strategies but recommended the use of IS 
drugs in disease and required prolonged treatment or 
as a steroid-sparing agent in patients with high risk of 
steroid toxicity (68). However, the Delphi study does 
not provide firm guidance on exactly when to initiate 
DMARDs (fırst-line as monotherapy, combination 
with CS, or after failed CS treatment). As the above-
mentioned studies increase, there will undoubtedly be 
more researchers supporting early and targeted therapy 
models for sarcoidosis.

5. Conclusions

The treatment of sarcoidosis is still controversial, and 
the debate about this treatment is as old as the disease 
itself. In most patients with a mild course, the "step-by-
step" approach recommended by the ERS guidelines 
should be preferred. In selected patients with severe 
organ involvement (heart, lung, neurosarcoidosis), it is 
obvious that early, aggressive and combined treatment 
will reduce the risk of morbidity and mortality. It may 
be possible to achieve early disease remission, decrease 
organ damage and relapses and improve quality of life in 
sarcoidosis with treat-to-target and tight control strategy. 
Although ERS recommendations are open to discussion 
and criticism, their strength is based on existing studies. 
Multicenter randomized controlled studies are needed to 
change these treatment recommendations and to identify 
new treatment strategies.
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