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Abstract. Backgroung: This study investigated the efficacy and safety of TNF antagonists in sarcoid uveitis in 
unselected cases. Design: This is a multicentre study on patients with sarcoidosis who received TNF antagonists in 
pneumology and internal medicine departments in France. We present here the subgroup of patients with biopsy-
proven sarcoid uveitis included in the nationwide registry STAT (Sarcoidosis treated with TNF AnTagonists). 
Results: Among the 132 patients included in this multicenter study, 18 patients with refractory uveitis were treated 
as a first-line TNF antagonist with infliximab (n=14), adalimumab (n=3) and certolizumab (n=1). Before anti-TNF 
initiation, the median duration of sarcoidosis was 42 months and 83% of the patients have been treated with at 
least one immunosuppressive drug. Six patients switched for a second-line TNF antagonist. After a mean time 
under treatment of 29 months, the treatment resulted in a significant decrease of the ophthalmic extrapulmonary 
Physician Organ Severity Tool (ePOST) (mean score: 4.2 vs. 2.6) scores and a steroid sparing effect (29.4±20.7 vs. 
6.2±5.2 mg/d). Overall, the ophthalmic response, either complete or partial, was 67%. Nine patients (50%) pre-
sented adverse events, including severe infectious complications in 5 patients, which required anti-TNF treatment 
interruption in 6 cases (33%). Among the 7 responder patients who discontinued anti-TNF therapy, 71% relapsed. 

Finally, 12 patients (67%) could continue TNF antagonist treat-
ment. Conclusions: TNF antagonists were efficient in 67% of biopsy-
proven refractory sarcoid uveitis. Severe adverse events, mainly infec-
tious complications, were frequent. The high frequency of relapses 
after anti-TNF-α discontinuation requires a close patient follow-up 
thereafter. (Sarcoidosis Vasc Diffuse Lung Dis 2017; 34: 74-80)
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Introduction

Uveitis is a frequent (20 to 50%) feature of sar-
coidosis (1). Typical sarcoid uveitis presents with 
mutton-fat keratic precipitates, iris nodules, anterior 
and posterior synechiae. Posterior involvement in-
cludes vitritis, vasculitis, and choroidal lesions. Cys-
toid macular oedema is the most sight-threatening 
consequence. Corticosteroids are the mainstay treat-
ment for sarcoidosis (1). Systemic corticosteroids are 
indicated when uveitis does not respond to topical 
corticosteroids or in case of bilateral posterior in-
volvement. In up to 15% of corticosteroid resistance 
or cases requiring unacceptable dosages to main-
tain remission, immunosuppressive agents are used, 
mostly methotrexate (1, 2). 

In case of failure, agents able to block the tumor 
necrosis factor alpha (TNF-α) may prove efficient 
(3, 4). Most literature reports include single or a few 
cases. To date, only three case studies, reporting con-
flicting results, have suggested that targeting TNF 
may be efficient in refractory chronic sarcoid uveitis 
(2, 5, 6). 

The aim of the STAT study (Sarcoidosis treated 
with TNF AnTagonists) was to evaluate the effect of 
TNF antagonists in a large case series of sarcoidosis 
patients. We present here the subgroup of patients 
with sarcoid uveitis included in this nationwide reg-
istry.

Patients and methods

Descriptive study

STAT is a French national drug registry of pa-
tients with histologically-proven sarcoidosis treated 
with TNF antagonists. We e-mailed pneumology 
and internal medicine departments by using the net-
works of Groupe Sarcoïdose Francophone (GSF) 
and Société Nationale Française de Médecine In-
terne (SNFMI), to gather data on sarcoidosis pa-
tients who had received at least one TNF antago-
nist infusion. The registrations started July 2014 and 
ended July 2015.

To be included, a patient had to have clinical 
features consistent with sarcoidosis and a biopsy 
analysis revealing non-caseating granuloma (7). The 
records of patients with other granuloma-forming 

diseases (such as tuberculosis or fungal infections) 
were excluded.

According to the current French Legislation 
(Loi Huriet-Sérusclat 88-1138), an observational 
study that does not change the management of the 
patients does not need to be declared to a research 
ethics board. The authors observed a strict accord-
ance to the Helsinki Declaration guidelines.

Data collection

The participating physicianscollected: i) person-
al data: sex, age, date of diagnosis, comorbidities, ii) 
disease phenotype: pulmonary and extrapulmonary 
data, iii) treatment data: previous treatments, types 
of TNF antagonists, dates of initiation and discon-
tinuation, concomitant treatments, and iv) adverse 
events (AE) data: date, type, and severity.

Uveitis was classified according to the Stand-
ardization of Uveitis Nomenclature (SUN) criteria. 
Chronic uveitis was defined as lasting more than 3 
months (8).

Organ assessment was performed using the 
extrapulmonary Physician Organ Severity Tool 
(ePOST) (9), which examined sarcoidosis extrapul-
monary involvement by scoring 17 organs on a scale 
from 0 (not affected) to 6 (very severely affected). To 
determine whether the organs with the most impor-
tant clinical impacts responded similarly to the treat-
ment, separate ePOST scores were analysed.

The SUN for clinical data, in conjunction with 
the results on the International Criteria for the Di-
agnosis of Ocular Sarcoidosis (IWOS), was used 
to score the location and activity of uveitis (8,10). 
The main outcome was a complete response when 
all the scored inflammatory signs showed complete 
response, and partial response when at least one of 
the scored inflammatory signs improved in the ab-
sence of deterioration of the others. In addition, 
“unchanged disease” was considered in case all in-
flammatory signs remained unchanged and “progres-
sion” in case at least one inflammatory sign increased. 
ePOST and ocular inflammation were assessed at 
inclusion, at months 3, 6, 12 and at end-point, i.e., 
anti-TNF discontinuation or end of follow-up if bio-
logic therapy is continued.

The secondary outcomes included corticoster-
oids sparing (evaluated by comparing prednisone 
dosage at baseline and at end-point) and treatment 
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safety (assessed by the occurrence of AE). An AE 
was considered as serious when it led to treatment 
interruption, hospitalization or death.

Statistical analyses

Categorical variables were expressed as numbers 
(percentages), continuous variables as means (stand-
ard deviations) or medians (range or interquartile 
range, IQR) and were compared using non-paramet-
ric tests (Wilcoxon test for continuous variables and 
Fisher test for categorical variables). Logistic regres-
sion model was used for adjusted analyses. Results 
were expressed as odds ratios (OR) with their 95% 
confidence intervals. A p-values < 0.05 was con-
sidered for statistical significance. Analyses were 
performed with R statistical software, version 3.0.2 
(http://www.R-project.org).

Results

Patient characteristics

Among the 132 patients listed in STAT registry, 
25 had active uveitis. Seven patients with possible 
neurosarcoidosis according to Zajicek’s classifica-
tion (11), without histological proof, were excluded. 
The baseline characteristics of the 18 patients with 
biopsy-proven sarcoid uveitis are shown in Table 1. 

The patient group had a majority of women 
(56%) and persons of Caucasian origin (56%). The 
mean age was 42+17 years, the median duration of 
sarcoidosis, before TNF antagonist initiation, was 42 
months (range:11-216, IQR:22-84).

Extraocular manifestations of sarcoidosis were 
observed in most cases (78%). The most frequent in-
volvements concerned the lungs (61%) and the cen-
tral nervous system (39%).

In most cases, uveitis was bilateral (61%) and 
had a chronic course (94%). Panuveitis was the most 
frequent pattern of ocular involvement (39%). 

83% of patients had been given at least one im-
munosuppressive drug before TNF antagonists, over 
a median duration of 17 months (IQR:7.6-34). The 
median doses and treatment times were: 20 mg/week 
during 18.8 months for methotrexate (MTX) (n=11), 
1000 mg/month or infusion during 8.5 months for 
cyclophosphamide (CYC) (n=4), 2.5 g/day over 

an unknown duration for mycophenolate mofetil 
(MMF) (n=3), 150 mg/day during 2.4 months for 
azathioprine (AZA) (n=3). 

The clinical indications for biologic therapy are 
shown in Table 2.

The first-line anti-TNF therapy was infliximab 
(IFX) (n=14), adalimumab (ADA) (n=3), or certoli-
zumab pegol (CZP) (n=1). IFX intravenous infu-
sions were given at 3 to 5 mg/kg at weeks 0, 2 and 6, 
then every 4–8 weeks. ADA dosing regimen was 40 
mg subcutaneous injection every other week. CZP 

Table 1. Main characteristics of the 18 patients with sarcoid uveitis

Variable	 N, (%)

Age, median (range) 	 39.5 years (16-73)

Sex (men/women)	 8/10

Ethnicity
        Caucasian	 10 (56)
        Maghreb 	 3 (17)
        Black	 4 (22)
        Asian	 1 (5)

Extra-ocular manifestations	 14 (78)
        Pulmonary stage (0/I/II/III/IV)	 7/8/2/0/1
        Central nervous system 	 7 (39)
        Joints	 6 (33)
        Liver	 4 (22)
        Specific skin lesions	 2 (11)
        Heart 	 3 (17)
        Peripheral nervous system/muscles	 3 (17)
        Ear/Nose/Throat	 3 (17)
        Peripheral lymph nodes	 2 (11)

Ophthalmological findings	
        Intraocular manifestations*	
              Anterior	 5 (28)
              Intermediate	 3 (17)
              Posterior	 6 (33)
              Panuveitis	 7 (39)
        Chronic form	 17 (94)
        Bilateral involvement	 11 (61)
        Chronic macular oedema	 6 (33)
        Retinal vasculitis	 7 (39)

Previous immunosuppressive treatment
Mean number of immunosuppressive 
agents (range)	 1.2 (0-2)
        MTX	 11 (61)
        CYC 	 4 (22)
        AZA	 3 (17)
        MMF	 3 (17)

Intravenous pulses of methylprednisolone	 9 (50)
Unless otherwise indicated, values are N (%) 
*Some patients presented two types of ocular damage.
MTX: methotrexate – CYC: cyclophosphamide –AZA: azathio-
prine – MMF: mycophenolate mofetil
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regimen was subcutaneous injection of 400 mg at 
weeks 0, 2 and 4, then 200 mg every other week. Six 
patients (33%) switched for a second-line TNF an-
tagonist (5 from IFX to ADA, 1 from ADA to IFX). 

In association with anti-TNF therapy, seventeen 
patients (94%) received corticosteroids (median dose 
20mg/day (range:10-70)) and twelve patients (67%) 
received an immunosuppressant (IS) (MTX (n=9), 
AZA (n=2) and MMF (n=1)).  

No significant difference was observed with re-
spect to the demographic, ophthalmic and main fea-
tures of sarcoidosis in patients treated with IFX and 
ADA (data not shown).

Efficacy of anti-TNFα therapy

The mean ophthalmic ePOST values at months 
6, 12, and end-point are shown in Figure 1. After 
a median follow-up of 46 months (IQR:18-69) the 
mean ophthalmic ePOST at end-point was signifi-
cantly lower than at baseline (4.2 (range:2-6) vs. 2.6 
(0-6), p=0.0007). Anti-TNF agents allowed ophthal-
mic improvement in 67% of the patients: 5 patients 
(28%) showed complete response and 7 (39%)  par-
tial response. In six patients (33%), treatment led to 
no change in the course of the disease. No significant 
difference was found in efficacy between anti-TNF 
alone and associated with an immunosuppressive 
agent (data not shown). 

TNF antagonists had a significant corticosteroid 
sparing effect (Fig. 2). The mean daily prednisone dose 
decreased from 29.4±20.7 mg/day at the study start 
to 6.2±5.2 mg/day at the end of follow-up (p=0.003). 

Six patients received a second-line anti-TNFα 
because of lack of efficacy (n=1), the occurrence of an 
AE (n=3), or the physicians› decision after a favora-
ble response (n=2), with a response rate of 5 patients 
out of 6. The difference in efficacy between first- and 
second-line TNF antagonists could not be analyzed 
because of the small sample sizes.

No other demographic, clinical, or treatment 
variable was associated with disease improvement.

Table 2. Clinical indications and treatment by biologic therapy of 
the 18 patients with biopsy-proven sarcoid uveitis

Variable	 N, (%)

Indications of TNF antagonists*
      Refractory sarcoidosis	 15 (83) 
      Adverse events related to previous	 6 (33)
      treatments
      Steroid dependence 	 4 (22)
          Average threshold (mg/day)	 16,9

Time between onset of disease and treatment	 42 (22-84)
(months)	
First biologic drug used 
      IFX	 14 (78)
      ADA	 3 (17)
      CZP	 1 (5)
      Monotherapy/combined with IS drugs	 6/12
Second biologic drug used (switching)	 6 (33)

Associated treatment
      Corticosteroids	 17 (94)
      Immunosuppressant	 12 (67)
          MTX	 9 (50)
          AZA	 2 (11)
          MMF	 1 (6)
      Ocular local injections during anti-TNF	 4 (22)
      therapy

Duration of follow-up (months)	 46 (18-69)
Time under biologic therapy (months)	 29 (12-42)
Anti-TNF therapy still maintained at	 12 (67)
end-point
      IFX	 7 (39)
      ADA	 4 (22)
      CZP 	 1 (6)
      Mean interval between doses for IFX	 6.5 (range: 3-12)
      (weeks)

Patients with no anti-TNF therapy at end 
of follow-up	 6 (33)
      Corticosteroids	 4
          Dose of corticosteroids (mg/d)	 8.75 (0-13)
      Immunosuppressant	 3
          MTX/AZA	 2/1

Unless otherwise indicated, values are N (%) or median (IQR)
* Some patients had several indications of biologic agents.
IFX: infliximab - ADA: adalimumab - CZP: certolizumab pegol 
- IS: immunosuppressant - MTX: methotrexate - AZA: azathio-
prine - MMF: mycophenolate mofetil

Fig. 1. Mean ePOST scores at 6 months, 12 months and end-
point 
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Safety

Nine patients (50%) presented 31 AE, which 
required anti-TNF interruption in 6 patients (33%). 
Infections were the most frequent AE (25 out of 
31), in 7 patients (39%), requiring hospitalization or 
treatment interruption in 5 patients (28%). These in-
fections included 11 pulmonary infections, 4 recur-
rent urinary infections or prostatitis, 3 herpes zoster 
virus infections, and 7 bacterial sepsis cases. No dif-
ference was seen relative to age, geographic origin, 
dose and longer duration of steroids, severity score, 
choice of TNF antagonists between infected and 
non-infected patients.

Other remarkable AE during anti-TNF therapy 
were severe allergic reactions in two patients, the 
production of TNF α inhibitors antibodies in one 
patient, a serum sickness-like reaction in another, 
and one paradoxical cutaneous granulomatous reac-
tion; all led to anti-TNF discontinuation.

No significant difference was observed with re-
spect to the toxicity between IFX and ADA used in 
first-line therapy. 

Follow-up

First-line TNF antagonist was interrupted in 12 
cases (67%) (Fig. 3). In two patients, the interval be-
tween doses was shortened because of lack of efficacy. 
In contrast, intervals were extended in four patients 
who presented clinical improvement; however, three 
of them relapsed and were successfully treated thereaf-

ter by reducing the infusion intervals. Ocular relapses 
were also observed in 5 out of 7 responders (71%) who 
stopped first- or second-line TNF antagonist, after a 
median follow-up of 21 months (range:14-34). These 
five patients were successfully treated by retreatment 
with IFX (3 cases), the use of Rituximab (one case), or 
of topical corticosteroids (one case).

At the end of the study, after a median follow-
up of 46 months (IQR:18-69), 12 patients (67%) 
were still receiving anti-TNF therapy, but 6 patients 
stopped this treatment, because of toxicity (n=3), lack 
of efficacy (n=1) or after a favorable response (n=2).

Discussion

In this multicentre study, we analyzed an unse-
lected series of patients with resistant sarcoid uveitis, 
treated with TNF antagonists, followed-up over a 
median duration of 45 months. The main conclusions 
are: i) TNF antagonists were efficient in most cases 
and allowed substantial reductions of prednisone dos-
es; ii) Relapses were frequent after TNF antagonists 
withdrawal; and iii) Anti-TNF treatment was associ-
ated with a high rate of AE, especially severe infec-
tions, which led to drug discontinuation in most cases.

TNF antagonists have been assessed in refrac-
tory pulmonary and extrapulmonary sarcoidosis, IFX 

Fig. 2. Corticosteroid sparing effect in sarcoidosis patients treated 
with TNF-antagonists 

Fig. 3. Outcome of first-line TNF-antagonists therapy
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being the most extensively studied (9, 12-14). Data 
on uveitis are scarce. Four main studies have been 
recently published (2, 5, 6 13).

In a review of the literature (1998-2011), Ma-
neiro et al. reported an improvement in 85.7% of 
ocular sarcoidosis treated with IFX (13). Erckens et 
al. showed successful responses to ADA in 85% of 26 
sarcoidosis patients with refractory posterior uveitis 
over one year (5). Recently, Riancho-Zarrabeitia et 
al. reported significant improvements and corticos-
teroid-sparing effects in patients treated with ADA 
(n=10) or IFX (n=7) for refractory sarcoid uveitis, 
followed-up for more than 2 years (6). Baughman 
et al. reported opposite results on 25 patients with 
ocular sarcoidosis treated with IFX (n=19) or ADA 
(n=6); all patients responded to therapy initially but 
only ten experienced a sustained response (2). Over-
all, TNF antagonists seem to be efficient in severe 
and refractory sarcoid uveitis. The lower proportion 
of patients who improved in our study may be ex-
plained by a higher rate of long-lasting and highly-
treated uveitis: i.e., at onset of biologic therapy, the 
daily median dose of prednisone was 20 mg versus 
10 mg in Riancho-Zarrabeitia’s and 15.6 mg in Er-
ckens’s studies. The duration of the disease and of 
immunosuppression before anti-TNF initiation were 
not indicated in these two studies. In contrast to these 
studies, we only included patients with histologic 
proof. Recently, the IWOS has established criteria 
for the diagnosis of intraocular sarcoidosis that in-
cludes a combination of suggestive ophthalmological 
findings and laboratory tests when a biopsy is not car-
ried out or is negative (10). The IWOS criteria have 
been retrospectively validated in Japan with a control 
group mainly composed of patients with Behçet’s or 
Vogt-Koyanagi-Harada’s disease (15). Excepting Ja-
pan, no other country has validated these criteria yet 
while ophthalmological features differ according to 
demographic factors (1). Moreover, only very rarely 
does sarcoid uveitis fail to respond to corticosteroids 
and methotrexate (1). Based on these data, we require 
histologic proof and exclusion of other granuloma-
tous diseases for inclusion in our study.

In our series, we could not assess the difference 
in ocular response between IFX and ADA in first-
line therapy. In noninfectious uveitis, there are very 
few data about differential efficacy between IFX and 
ADA, head-to-head studies are not available in adult 
patients. Vallet et al. recently reported 160 patients 

with refractory uveitis treated with TNF antagonists 
(IFX (n=98) and ADA (n=40)), included in an obser-
vational multicenter study (16). The overall response 
rate at 6 and 12 months was 87% and 93%, respec-
tively and did not differ between the two drugs. For 
now, IFX remains the reference anti-TNF treatment 
of refractory sarcoid uveitis, due to the largest avail-
able experience and the good outcomes it has pro-
vided (2-4, 17).

Several studies have described the beneficial ef-
fect of certolizumab (a pegylated humanized mono-
clonal antibody Fab’ fragment) in non-infectious 
uveitis refractory to conventional immunosuppres-
sants and to other anti-TNF agents (18). We report 
here efficacy and good tolerance of CZP in one case 
of sarcoid uveitis.

Here, 50% of patients had AE, requiring treat-
ment interruption in 33% of them, with no differ-
ence between IFX and ADA. In line with previous 
studies on sarcoidosis (13)  or other inflammatory 
diseases (19), infections were the most frequent AE. 
Chapelon-Abric et al. recently reported infections 
in 44% of 16 patients with severe and refractory 
sarcoidosis, more frequently with long use of corti-
costeroids and immunosuppressants (20). Similarly, 
Baughman et al. reported toxicity, including repeated 
infections, necessitating drug withdrawals in 44% of 
11 patients with ocular sarcoidosis (2). However, no 
infection was reported in Riancho-Zarrabeitia’s and 
Erckens’s series (5, 6). Though we could not identify 
the factors associated with infections, these discord-
ant results might be explained in our patient series 
by a long-term and high-dose immunosuppression, 
in connection with the severity of the disease. As one 
of our patients, paradoxical granulomatous reactions 
related to TNF-α inhibitors have been frequently re-
ported (21).

Contrary to some previous studies, none of our 
patients developed neoplasia (12, 13).

Responders are at risk of relapse during treat-
ment and/or after TNF antagonist withdrawal. 
Judson et al. reported that IFX dose escalation was 
needed in the majority of patients (9). Although not 
confirmed here, the combination of TNF antagonist 
and methotrexate might improve the therapeutic re-
sponse while limiting the progressive resistance in-
duced by immunization (22).

Vorselaars et al. and Panselinas et al. reported 
62 and 86% of relapses after IFX discontination in 
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their series, with a median time of 11 and 3 months 
respectively (23, 24). Here, 71% of the patients expe-
rienced relapses, after a median time of 21 months. 
Longer treatment durations might be needed but ex-
pose the patients to high risks of AE.

This study has several limitations. The lack of 
patient and treatment homogeneity are due to the 
retrospective design of the study. Secondly, the effi-
cacy and safety of IFX, ADA, and CZP could not be 
correctly fully assessed because of the small number 
of patients.

In conclusion, this series of refractory sarcoid 
uveitis reports the efficacy of TNF antagonists in 67% 
of the patients. Severe adverse AE, mainly infections, 
were frequent, requiring anti-TNF interruption in 
33% of the patients. Discrepancies regarding efficacy 
and safety with other reports may be due to a larger 
proportion of highly treated sarcoidosis and a longer 
exposition to prior immunosuppressants. Prospective 
studies are needed to better define the place of TNF 
antagonists in sarcoid uveitis.
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