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ACRONYMS AND ABBREVIATIONS 

AAA: antibodies against adalimumab  

AE(s): adverse event(s) 

CMT: central macular thickness 

GNEDS: groupe nantais d'éthique dans le domaine de la santé 

IL-1/-17: interleukin 1/17  

IPMN: intraductal papillary mucinous neoplasm 

JIA: juvenile idiopathic arthritis 

LFM: laser flare meter 

LogMAR: logarithmic minimum angle of resolution 

M1/M3/M6/M12/M24: month 1/3/6/12/24 

MD: mean deviation 

ME: macular edema 

MMF: mycophenolate mofetil 

MRI: magnetic resonance imaging 

NF-»B: nuclear factor-kappa B 

NIU: non-infectious uveitis 

NSAID: non-steroidal anti-inflammatory drug 

OCT: optical coherence tomography 

SD: standard deviation 

TACE: TNF-a converting enzyme  

TGF-ß: transforming growth factor ß  

TNF: tumor necrosis factor 

• TNFRI/II: TNF receptors type I/II 

• sTNF: soluble TNF 

• tmTNF: transmembrane TNF 

VA: visual acuity 

VEGF: vascular endothelial growth factor 

 

 

 

 

 

 



 

ABSTRACT 

 

Anti-TNF therapies in non-infectious uveitis: an observational 

retrospective study about 151 patients 

 

Objective: the aim of this study was to assess real-world efficacy and safety of anti-TNF 

therapies in patients with chronic or recurrent non-infectious uveitis. 

Methods: patients were retrospectively included in this monocentric study in the University 

Hospital of Nantes. Data were collected when available before initiation of the treatment, one 

month after (M1), at M3, M6, M12, and M24. We collected demographic information 

(gender, age), data about the treatment (type, indication), its efficacy (distance visual acuity 

(VA), laser flare meter (LFM), central macular thickness (CMT), presence of retinal 

vasculitis, visual field in case of Birdshot chorioretinopathy), and its safety. 

Results: 151 patients were included in the study (160 treatments). Most participants were 

women (60%) with a mean age of 46 ± 17 years. Usually, used anti-TNF therapy was 

adalimumab (90%) for inflammation (56%), as a second-line of corticosteroid-sparing therapy 

(54%). This resulted in significant corticosteroid tapering, with a median dose dropping from 

10 mg at baseline to 5 mg at the last known visit, allowing tapering below 7 mg a day in 80% 

of the patients. Less than a third of the patients had idiopathic uveitis, and the main part of the 

diagnosis were sarcoidosis, Birdshot chorioretinopathy, Behçet9s disease, or rheumatologic 

diseases. CMT and LFM decrease were statistically significant at each appointment. VA 

significantly improved from M6 onward. We also observed an improvement of the vasculitis 

rate, and of the Mean Defect on the visual field in case of Birdshot chorioretinopathy. We 

found no significant new safety concerns, the main adverse events reported being pain or 

cutaneous effects, with few serious infections. Prudence is still needed anyway about 

tuberculosis reactivation or demyelination. 70% of the patients who stopped the treatment for 

remission did not relapse.  

Conclusion: this study highlights real-life efficacy and safety of anti-TNF therapies. 

 

 

KEYWORDS: anti-TNF, chronic non-infectious uveitis, real-world. 
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INTRODUCTION 

Uveitis is the inflammation of the uvea. The SUN workshop (1) (supplementary material S1), 

defined its type depending on the anatomical involvement (anterior, intermediate, posterior, or 

panuveitis), the onset (sudden or insidious), the duration (limited, or persistent over 3 

months), the course (acute, recurrent in case of episodes separated by inactivity periods 

without any treatment of more than 3 months, and chronic in case of relapse before 3 months 

after discontinuing the treatment).  

This study concerns recurrent and chronic non-infectious uveitis (NIU). That involves 

ruling out differential diagnosis, especially infectious uveitis, or masquerade syndromes (2). 

According to the etiology (3), patients can either have only ophthalmologic signs (Birdshot 

chorioretinopathy, multifocal choroiditis&) or may also have systemic signs (sarcoidosis for 

example).  

Any ocular inflammation may be complicated by inflammatory macular edema (ME), 

which can lead to acute vision loss and even legal blindness. Few studies (4) describe the 

worldwide epidemiology of uveitis, one of the latest and biggest being Thorne9s (5) in the 

United States: based on 4 million patients of medico-administrative databases, there were 133 

uveitis for 100,000 adults, mainly non-infectious (91%) and anterior (81% of NIU). In the 

literature, the prevalence varies from 38 to 284 for 100,000 inhabitants, and the incidence 

from 17 to 52 per 100,000 person-years (6,7). ME is frequent, in one third of cases (8), even 

more in chronic uveitis (9); and serious, leading up to 42% of acute vision loss (10). It is the 

fifth leading cause of blindness in young patients aged 20 to 65 years (11), with important 

quality of life and medico-economic consequences (12,13). 

 Uveitic ME is a multifactorial process (supplementary material S2) resulting mostly 

from the activation of nuclear factor-kappa B (NF-»B) (14) in the innate immunity pathway, 

which induces cytotoxic and vasogenic components. The cytotoxic part is due to alterations of 

microglia, and macroglia as well with Müller cells9 dysfunction. The vasogenic part is due to 

the blood-retinal barrier breakdown (15), involving many pro-inflammatory cytokines (16) 

such as vascular endothelial growth factor (VEGF), TNF-a, IL-1, TGF-ß; or angiotensin II, 

adenosine, histamine, glucose& Several cofactors can also interact with these: vitreomacular 

traction, macular ischemia, chronic ME sequelae with Müller cells9 apoptosis, inflammatory 

choroidal neovascularization, contiguity with papillary swelling&  

 At the moment, many treatments can be used in recurrent and chronic NIU according 

to the presence of ME, the diagnosis, unilaterality of the disease, previous local or systemic 

treatments, patient9s medical history, patient choice& Some algorithms have thus been 
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proposed (16,17) (supplementary material S3), beginning to determine the place of anti-TNF 

therapies: immediately in case of short-time vision-threatening conditions (severe retinal 

vasculitis, severe Behçet9s disease), as a 2nd-line therapy in case of corticoresistant uveitis, or 

as a 3rd-line therapy in case of high-level corticodependent uveitis (after immunosuppressants 

or immunomodulators: methotrexate, cyclosporine, azathioprine, mycophenolate mofetil&). 

 Used now for some years in rheumatoid arthritis (first approval of Humira® in the 

United States in 2002 (18)) or inflammatory bowel diseases, these biotherapies have been 

gradually adopted for treating chronic NIU, especially in France since adalimumab9s approval 

in 2017 (19). Tumor Necrosis Factor (TNF) is a pleiotropic inflammatory cytokine produced 

by macrophages and lymphocytes, and in the eye by microglia, Müller cells, and retinal 

pigment epithelium. Synthesized TNF is expressed as a transmembrane protein (tmTNF) 

which is split by TNF-a Converting Enzyme (TACE) (20), a matrix metalloproteinase called 

ADAM17, to release soluble TNF (sTNF). Then both tmTNF and sTNF bind to type I 

(TNFRI also called p55/CD120a) and type II receptors (TNFRII also called p75) (21) 

expressed by iris, ciliary body, and retina cells. It induces several signaling pathways: 

transcription factor activation (nuclear factor-»B), proteases (caspases), protein kinases (MAP 

kinases)& which activate inflammatory and immune cells, thus leading to apoptotic pathways 

and cytokines releasing. Monoclonal anti-TNF antibodies inhibit the binding of TNF to 

TNFRI and II with high affinity, so the cytokine production, and lead to apoptosis of TNF-

expressing cells (except for certolizumab) (supplementary material S4) (22324). 

Adalimumab is a fully human recombinant immunoglobulin G1 anti-TNF monoclonal 

antibody (25), the only one authorized and the most used in France (17). Its efficacy has been 

proven in many studies, such as VISUAL I (active uveitis) (26), II (inactive uveitis) (27), and 

III (long-term efficacy and safety) (28). It was also shown in Juvenile Idiopathic Arthritis 

(JIA) in addition to methotrexate, in ADJUVITE (29) and SYCAMORE (30) trials. An 80 mg 

subcutaneous injection can be administered the first week, then since the 2nd week a 40 mg 

injection every 2 weeks (31), except in case of weight under 30 kg (half doses). Its use is 

allowed for treating non-infectious intermediate, posterior uveitis or panuveitis, in adults with 

insufficient response to corticosteroids, requiring corticosteroids sparing, or for whom 

corticosteroids are inappropriate. Its use is also allowed for treating chronic non-infectious 

anterior uveitis in children aged 2 and over, with methotrexate, in case of insufficient 

response or intolerance to conventional treatment or for whom conventional treatment is 

inappropriate. 

Etanercept, a fully human soluble TNF receptor fusion protein, is not used anymore 

because of a lack of intraocular penetration with poor efficacy compared to other molecules 
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and even a risk of uveitis under treatment (32,33). This could be linked to the bound of 

soluble TNF receptors type II to transmembrane TNF-³ which could prolong the half-life of 

TNF (34). 

 Some other anti-TNF therapies are also sometimes prescribed in uveitis, such as 

infliximab, certolizumab or golimumab, but their use is off label with fewer studies 

supporting them. However, according to experts9 opinion, infliximab could be used in case of 

failure of adalimumab, which is supported by several studies with efficacy of both treatments 

(17,35,36), even if adalimumab may have better outcomes in some subgroups such as 

Behçet9s disease (37). Finally, biosimilars are also more and more prescribed (38), 

significantly reducing costs.  

 Despite all data that we have nowadays, some questions are still relevant: what is their 

real-life efficacy in reducing central macular thickness, flare, or vasculitis? Should we favour 

an anti-TNF therapy over another one? Even if the discontinuation of the treatment could be 

considered after 1 to 2 years (17), which duration is to prefer and are there relapses afterward? 

To bring some answers, we decided to perform a retrospective monocentric study in the 

University Hospital of Nantes. 
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METHODS 

Study design and population 

This monocentric descriptive retrospective study focused on patients aged 17 or over, with a 

medical follow-up in the University Hospital of Nantes, treated by anti-TNF therapy for 

recurrent or chronic NIU.  

Patients were recruited either by our team (consecutive patients in the ophthalmology 

or internal medicine departments), or thanks to the Clinic Data Center by using the University 

Hospital of Nantes local data warehouse eHOP, with six arbitrary keywords (TNF, 

adalimumab, Humira, Amgevita, Hulio, Remicade), from 01/01/2011 to 16/04/2023.  

Patients were not included in case of lack of data from the initiation of the treatment to 

24 months after, especially if the number of appointments was 2 or less. The use of etanercept 

was also a non-inclusion criterion given that it can induce uveitis.  

The GNEDS (Groupe Nantais d'Ethique dans le Domaine de la Santé), an ethics 

committee, gave a favorable ethical opinion.  

 

Study endpoints 

Data were collected about: 

- The population: demographic information (gender, age). 

- The treatment and its indication: type of uveitis, etiology, line of therapy, associated 

treatments including local adjuvant corticotherapy, treatment frequency and duration, 

discontinuation and why. 

- The efficacy of the treatment, for the eyes with uveitis only: visual acuity (VA) 

(distance decimal VA with Monoyer scale), laser flare meter (LFM), central macular 

thickness (CMT) (thickness of the central 1000 µm) in optical coherence tomography (OCT) 

(on Heidelberg Spectralis® tomograph), presence of retinal vasculitis (clinically obvious or 

angiographic vasculitis [staining and/or pooling and/or occlusion] of large vessels on 

Heidelberg Spectralis® tomograph), mean deviation (MD) on the visual field (Octopus 900®) 

in case of Birdshot chorioretinopathy, number of recurrences in case of HLA-B27 associated 

uveitis... VA over 10/10 was assigned by default to the values 10/10 to avoid fluctuations 

(sometimes VA over 10/10 being not assessed). Hyalitis was not a criterion because of the 

imprecision of data (vitreous cells or haze not specified) and inter-observer variability. 

- The safety of the treatment: occurrence of any adverse event (AE), with a particular 

interest in serious infections (needing intravenous antibiotics and/or surgical treatment or any 

hospitalization), in malignancy, and in cutaneous effects. 
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Efficacy and safety data were collected if available (to the nearest month) before 

initiation of the treatment, one month after (M1), and at M3, M6, M12, M24. 

Data were retrospectively extracted from medical records of patients in ophthalmology 

(software Softalmo® by Corilus) and in other medical specialties, especially internal 

medicine or rheumatology (software Millennium/Power Chart® by Cerner corporation). 

Optical coherence tomography and angiography data (CMT, presence of vasculitis) were 

checked on the Heidelberg Eye Explorer® software (SPECTRALIS Software V7.0.01). 

 

Anti-TNF administration and follow-up  

A pre-therapeutic evaluation was almost systematically performed with physical examination, 

control of the vaccinations, and laboratory tests (such as QuantiFERON® to exclude any risk 

of tuberculosis reactivation (39)).  

Given the risk of Central Nervous System demyelination with these therapies (40342), 

a magnetic resonance imaging (MRI) was done for non-anterior uveitis, especially in case of 

chronic intermediate uveitis of which multiple sclerosis is a major etiology.  

Usually, patients were followed up in multidisciplinary consultations, with particular 

attention paid in internal medicine to their information and therapeutic education (risk of 

infection, sun protection&). The follow-up was standardized and reproducible between 

different practitioners. 

 

Statistical analysis 

Statistical analyses were performed using the EXCEL® Software. 

Qualitative data are presented as counts and percentages. Quantitative variables are 

presented as mean ± standard deviation (SD) for normally distributed data, or as median and 

range (minimum-maximum values) for others.  

Survival curves were made according to Kaplan-Meier method for the probability of 

discontinuation of the treatment over time, based on R software with Biostatgv website (43). 

Unfortunately, VA was recorded as decimal data. To analyze it, even if it is not as 

accurate, we had no choice but to transform it into logarithmic minimum angle of resolution 

(LogMAR) by using reference charts (44) and the next formula (45):  

LogMAR = - Log (decimal visual acuity). 

Main continuous variables (distance VA, CMT, LFM) were analyzed with paired 

samples Student9s t-tests based on R software, also thanks to Biostatgv website (43), making 

sure of effectives greater than 30.  

P-values are 2-sided, and the threshold for statistical significance was set to p < 0.05.  
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Data are rounded to the nearest unit (percentages, CMT), tenth (mean daily 

corticotherapy dose, treatment time and time to relapse, risk of recurrence), hundredth (VA, 

LFM, MD) or thousandth (p-values). 

We did subgroup analyses for the 5 main etiologies.   
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RESULTS 

Baseline characteristics 

Baseline data are summarized in Table 1. A total of 151 patients were included in the study 

(flow chart in supplementary material S5) with a total use of 160 anti-TNF therapies (9 

patients have had 2 different anti-TNF therapies).  

Most participants were women (60%) with a mean age of 46 ± 17 years.  

There were only 26 unilateral uveitis (17%), with half of them of rheumatologic 

etiologies (JIA or HLA-B27). Panuveitis and posterior uveitis were prevailing anatomical 

types (respectively 40% and 36%). 

Less than a third of the patients had idiopathic uveitis. Sarcoidosis and sarcoidosis-like 

disease, Birdshot chorioretinopathy, Behçet and Behçet-like disease represented the main part 

of the diagnosis (almost 40% for all), and so were rheumatologic diseases (almost 20%) with 

JIA and HLA-B27 associated uveitis.  

Ten patients were lost to follow-up, among which 5 before any discontinuation of the 

treatment.  

 

Table 1. Baseline demographics and clinical characteristics of the patients. 

 Patients treated by anti-

TNF (n = 151) 

Age in years, mean ± SD 46 ± 17 
Women, n (%) 90 (60) 
Bilateral uveitis1, n (%) 125 (83) 
Type of uveitis, n (%) 

Panuveitis 
Posterior uveitis 
Intermediate uveitis 
Intermediate / posterior uveitis 
Anterior uveitis 

 

61 (40) 
54 (36) 
5 (3) 
4 (3) 

27 (18) 
Diagnosis, n (%) 

Idiopathic/unknown 
Sarcoidosis or sarcoidosis-like disease 
Birdshot chorioretinopathy 
JIA 

. For ophthalmologic reasons 

. For ophthalmologic and rheumatologic reasons 

HLA-B27 associated uveitis 
Behçet or Behçet-like disease 
Idiopathic multifocal choroiditis 
Others2 

 

45 (30) 
25 (17) 
23 (15) 
19 (13) 
15 (10) 

4 (3) 

11 (7) 
11 (7) 
4 (3) 

13 (9) 
1: one unilateral uveitis was a one-eyed patient.  
2: others include serpiginous choroiditis (n = 3), multiple sclerosis (n = 3), Vogt-Koyanagi-

Harada disease (n = 2), sympathetic ophthalmia (n = 2), lymphoma (n = 1), occlusive 

vasculitis (Takayasu9s arteritis, n = 1), rheumatoid arthritis (n = 1). 
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Anti-TNF therapies characteristics 

The main anti-TNF therapy used was adalimumab (Table 2), in particular Humira®, with 

injections every 2 weeks but up to 8 weeks (supplementary material S6). The main indication 

of anti-TNF therapy was inflammation for half of the patients, and a combined indication of 

inflammation and ME for almost a third of them. Only 3 anti-TNF were begun for a systemic 

reason. It was the same excluding anterior uveitis (52% of inflammation, 33% of 

inflammation associated with ME, 9% of ME). 

Anti-TNF were often used as a second-line therapy, for half of them after 

methotrexate. 

 
Table 2. Characteristics of used anti-TNF therapies. 

 Anti-TNF used 

(n = 160) 

Anti-TNF therapy used, n (%) 

Adalimumab 

. Humira® 

. Hulio® 

. Amgevita® 

. Imraldi® 

Infliximab  

. Remicade® 

. Remsima® 

. Inflectra® 

Certolizumab 3 Cimzia® 
Golimumab 3 Simponi® 

 
144 (90) 

112 (70) 

16 (10) 

13 (8) 

3 (2) 

7 (4) 

5 (3) 

1 (1) 

1 (1) 

4 (3) 

5 (3) 

Indication of anti-TNF therapy, n (%) 
Inflammation 
ME 
Inflammation associated with ME 
Intolerance to another medicine 
Others1 

 
90 (56) 
12 (8) 

46 (29) 
3 (2) 
9 (6) 

Line of corticosteroid-sparing therapy, n (%) 

First-line2 
Second-line 
Third-line 
Fourth-line 
Fifth-line  

 
41 (26) 
87 (54) 
18 (11) 
9 (6) 
5 (3) 

In case of 2nd-line therapy, type of 1st-line, n (% of 2nd-line) 

Methotrexate 
Azathioprine  
Mycophenolate mofetil (MMF) 
Colchicine 
Others3 

 
40 (46) 
23 (26) 
18 (21) 
3 (3) 
3 (3) 

1: others include systemic indication, non-compliance to another treatment, association of 

intolerance with inflammation or ME or both. 
2: one of them did not even have any corticosteroid before initiation of the anti-TNF therapy. 
3: others include interferon alfa-2a (n = 1), tocilizumab (n = 1), Humira® (n = 1). 
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Adjuvant therapies and corticosteroid sparing 

Anti-TNF therapies allowed an important corticosteroid sparing: in patients still treated by 

systemic corticotherapy (Table 3), median daily dose decreased from 10 mg at initiation to 5 

mg at the last known visit. Anti-TNF enabled a corticosteroid tapering below 7 mg a day in 

80% of the patients. Local adjuvant corticotherapy was used in 28% of the patients.  

About half of the patients had concomitant systemic treatment, mainly methotrexate 

(28%). This rate remained stable until the last known visit. 
 

Table 3. Characteristics of used adjuvant therapies. 
 Patients treated by anti-

TNF (n = 151) 

Adjuvant local corticotherapy during evolution, n (%) 

Subconjunctival triamcinolone injection(s) only 
Intravitreal dexamethasone injection(s) 

. Only 

. Associated with intravitreal fluocinolone acetonide  

. Associated with subconjunctival triamcinolone  

. Associated with both  

Daily corticotherapy dose (mg) at anti-TNF initiation, 
median [min 3 max] 
Adjuvant systemic corticotherapy at the last visit1, n (%) 

In patients with corticotherapy: 
Sparing < 7 mg a day, n (% of these patients) 

Sparing < 5 mg a day, n (% of these patients) 

Daily dose (mg), median [min 3 max] 

42 (28) 
11 (7) 

31 (21) 
18 (12) 

3 (2) 

9 (6) 

1 (1) 

 
10 [0 3 120] 

71 (47) 
 

57 (80) 
48 (68) 

5 [1 3 60] 
Systemic treatments during evolution, n (%) 

Azathioprine 
Colchicine 
Interferon alfa-2a 3 Pegasys®, Roferon-A® 
Methotrexate 
MMF 
MMF then colchicine 
MMF associated with interferon alfa-2a 
Colchicine associated with another treatment2 

74 (49) 
12 (8) 
2 (1) 
1 (1) 

43 (28) 
11 (7) 
1 (1) 
1 (1) 
3 (2) 

Systemic treatments associated at the last visit1, n (%) 
Azathioprine 
Colchicine 
Interferon alfa-2a 3 Pegasys®, Roferon-A® 
Methotrexate 
MMF 
Sarilumab 
Tocilizumab 
Tocilizumab associated with methotrexate 
Others3 

70 (46) 
5 (3) 
3 (2) 
5 (3) 

27 (18) 
8 (5) 
2 (1) 
7 (5) 
4 (3) 
9 (6) 

1: the last visit is the last known appointment, whether or not anti-TNF are still being used. 
2: including 2 patients with azathioprine, 1 with methotrexate then MMF. 
3: including patients treated by MMF associated to colchicine or interferon or tocilizumab, 

chemotherapy (with rituximab), methotrexate associated to sarilumab, ocrelizumab, 

rituximab, tecfidera, ustekinumab.  
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Efficacy 

Visual acuity 

VA improved from baseline to M24 (Table 4, Figure 1A), with significant differences from 

M6 onward (p = 0.007). This was more important in Behçet/Behçet-like disease subgroup 

(Figure 1E) and JIA subgroup (Figure 1F).  

 

Table 4. Changes in logarithmic VA (LogMAR) from baseline to M24.  

VA 
Logarithmic 

VA, mean ± SD 

Available paired 

data, n (%) 

Logarithmic VA differences 

versus baseline, mean [95% CI] 
p-value 

Baseline 0.31 ± 0.49 / / / 
M1 0.31 ± 0.51 143 (49) 0.04 [-0.01; 0.09] 0.148 
M3 0.30 ± 0.52 216 (74) 0.03 [-0.01; 0.07] 0.164 
M6 0.27 ± 0.52 210 (72) 0.07 [0.02; 0.12] 0.007 

M12 0.27 ± 0.54 237 (81) 0.06 [0.01; 0.12] 0.025 

M24 0.25 ± 0.53 204 (70) 0.07 [0.02; 0.12] 0.012 

All 292 eyes were included when data were available, and all available paired data were 

analyzed for calculating the differences compared to baseline. 
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Figure 1. Changes in mean logarithmic VA from baseline to M24. 
A. Overall changes  
B. Changes in idiopathic uveitis subgroup 
C. Changes in sarcoidosis/sarcoidosis-like disease subgroup 
D. Changes in Birdshot chorioretinopathy subgroup 
E. Changes in Behçet/Behçet-like disease subgroup 
F. Changes in JIA subgroup 
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Central macular thickness 

Central macular thickness significantly improved as soon as the first month (p = 0.006) and 

increasingly so over time (Table 5, Figure 2A). Mean CMT thus decreased from 339 µm at 

baseline to 297 µm at M24 (mean decrease of 13%). 

17% of the eyes decreased more than 20% of their CMT under treatment, and 22% 

reached a CMT below 260 µm. 

There was not much difference in the relative CMT reduction between subgroups 

(Figures 2B to 2F). Supplementary materials S7A and S7B show the changes in CMT in 

patients treated initially for ME. 

 

Table 5. Changes in CMT from baseline to M24. 

CMT 
CMT, 

mean ± 

SD (µm) 

Mean 

decrease 

versus 
baseline, % 

Rate of 

CMT  

f 260 

µm, % 

Rate of 

CMT  

f 300 

µm, % 

Available 

paired 

data,  

n (%) 

CMT 

differences 

versus baseline,   

mean [95% CI] 

p-value 

Baseline 339 ± 103 / 16 42 / / / 
M1 334 ± 109 1 13 47 132 (45) 18 [5; 31] 0.006 

M3 310 ± 78 9 17 55 214 (73) 29 [18; 39] < 0.001 

M6 307 ± 67 10 15 53 201 (69) 40 [28; 51] < 0.001 

M12 305 ± 76 10 17 58 233 (80) 37 [26; 48] < 0.001 

M24 297 ± 64 13 22 62 196 (67) 45 [30; 59] < 0.001 

All 292 eyes were included when data were available, and all available paired data were 

analyzed for calculating the differences compared to baseline. 
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Figure 2. Changes in mean CMT from baseline to M24. 
A. Overall changes  
B. Changes in idiopathic uveitis subgroup 
C. Changes in sarcoidosis/sarcoidosis-like disease subgroup 
D. Changes in Birdshot chorioretinopathy subgroup 
E. Changes in Behçet/Behçet-like disease subgroup 
F. Changes in JIA subgroup 
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Laser Flare Meter 

Laser Flare Meter also significantly improved from M1 onward (p = 0.040), and increasingly 

so over time (Table 6, Figure 3).  

However, this depended a lot of the subgroup: we observed a normal LFM throughout 

the evolution for Birdshot chorioretinopathy or Behçet/Behçet-like disease (Figures 3D and 

3E), a clear improvement in patients with JIA despite the baseline higher level (Figure 3F), 

and at the other end a degradation of LFM in idiopathic uveitis subgroup (Figure 3B). 

 

Table 6. Changes in LFM from baseline to M24. 

LFM 
LFM, 

mean ± SD 

Available paired 

data, n (%) 

LFM differences versus 

baseline, mean [95% CI] 
p-value 

Baseline 48.34 ± 70.97 / / / 
M1 45.75 ± 94.71 66 (23) 12.80 [0.63; 24.97] 0.040 

M3 38.81 ± 73.03 110 (38) 10.14 [1.71; 18.57] 0.019 

M6 48.40 ± 83.19 89 (30) 15.67 [5.39; 25.95] 0.003 

M12 39.22 ± 65.05 99 (34) 21.33 [11.36; 31.29] < 0.001 

M24 52.06 ± 99.89 80 (27) 19.04 [6.39; 31.68] 0.004 

All 292 eyes were included when data were available, and all available paired data were 

analyzed for calculating the differences compared to baseline. 
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Figure 3. Changes in mean LFM from baseline to M24. 
A. Overall changes  
B. Changes in idiopathic uveitis subgroup 
C. Changes in sarcoidosis/sarcoidosis-like disease subgroup 
D. Changes in Birdshot chorioretinopathy subgroup 
E. Changes in Behçet/Behçet-like disease subgroup 
F. Changes in JIA subgroup 

 

Vasculitis 

A few data were available about vasculitis but the overall rate gradually decreased with less 

than a quarter of the patients having a vasculitis at M24, compared to half of the patients at 

baseline (Table 7, Figure 4A). 
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 The improvement was clear in sarcoidosis/sarcoidosis-like subgroup (Figure 4C) and 

even more in Behçet/Behçet-like subgroup (Figure 4E). 
 

Table 7. Changes in vasculitis rate from baseline to M24. 

 Baseline M1 M3 M6 M12 M24 

Vasculitis rate, % 49 24 26 26 23 22 
Available data, n (%) 138 (47) 37 (13) 69 (24) 101 (35) 88 (30) 78 (27) 
All 292 eyes were included when data were available.  
 

 

  

  
 

Figure 4. Changes in vasculitis rate from baseline to M24. 
A. Overall changes  
B. Changes in idiopathic uveitis subgroup 
C. Changes in sarcoidosis/sarcoidosis-like disease subgroup 
D. Changes in Birdshot chorioretinopathy subgroup 
E. Changes in Behçet/Behçet-like disease subgroup 
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Visual field 

In patients with Birdshot chorioretinopathy, mean defect on the visual field reduced from 8.48 

dB at baseline to 5.99 dB at M24 (Table 8, Figure 5). 

 

Table 8. Changes in MD for patients with Birdshot chorioretinopathy from baseline to M24. 

 Baseline M1 M3 M6 M12 M24 

MD (Mean Defect) in 
decibels, mean ± SD 

8.48 
± 5.80 

/ 
7.04 

± 5.81 
5.07 

± 3.93 
5.93 

± 6.35 
5.99 

± 4.74 
Available data, n (%) 26 (57) 4 (9) 26 (57) 16 (35) 32 (70) 24 (52) 
Mean MD and SD were not calculated at M1 because of the lack of data. 

Available data are expressed as counts, and percentage of the eyes of patients having 

Birdshot chorioretinopathy (total = 46 eyes).  

 

 
 

Figure 5. Changes in MD for patients with Birdshot chorioretinopathy from baseline to M24.  
 

 

Recurrences 

Eleven patients were treated for HLA-B27 associated uveitis, for a total of 13 anti-TNF 

therapies. Twenty-two recurrences occurred, i.e. an average of 1.7 recurrences per treatment. 

Patients were followed up for 40.1 patient-years meaning that there were about 0.5 

recurrences per patient-year or 1 recurrence every 2 years.  
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Treatment duration 

Half of the patients stopped the treatment (Table 9) with a median treatment time of 24.5 

months. The reason was exclusively a lack or loss of ocular efficacy in 13% of the cases 

(median treatment time: 12 months), remission in 11% (median treatment time: 29 months), 

and the occurrence of adverse events (AEs) in 9% (median treatment time: 21 months). In 

case of discontinuation for residual inflammation, a third of the patients were treated for JIA. 

 In case of discontinuation for remission (exclusively or partly), 30% of the patients 

had a relapse with a median onset time of 8 months. These patients relapsing were treated 

mainly for idiopathic uveitis (67%), with a median anti-TNF treatment time of 25.5 months. 

There was still corticotherapy for two of them (33%) with a median residual daily 

corticotherapy dose of 6 mg. 

Figure 6 and Table 10 show the survival probability without discontinuing the 

treatment over time and the main reasons at several time points. The median survival time is 

about 50 months. Supplementary materials S8A to S8D detail the evolution in time of anti-

TNF therapies discontinuation (Kaplan-Meier curves) according to the reason.  

 

Table 9. Anti-TNF discontinuation. 

  Anti-TNF used 

(n = 160) 

Anti-TNF therapy discontinuation, n (%) 

Discontinuation reason, n (%) 

Lack/loss of ocular efficacy 

. Residual inflammation 

. Residual ME 

. Both 

Remission  

AEs 

Self-medication/patient9s choice 
Lack/loss of extra-ocular efficacy 
Pregnancy projects 
Others1 

80 (50) 
 

21 (13) 

8 (5) 

9 (6) 

4 (3) 

17 (11) 

15 (9) 

8 (5) 
6 (4) 
2 (1) 

11 (7) 
Treatment time in months in case of discontinuation of 

the treatment, median [min - max] 
 

24.5 [1 3 108] 
In case of discontinuation for remission, exclusively or not: 
Relapse, n (% of these patients) 

Time to relapse in months, median [min - max] 

 
6 (30) 

8 [3 3 23] 
The three main discontinuation reasons are highlighted in bold. 
1: including 2 patients with remission and pregnancy projects, 1 patient with remission and 

AEs, 2 patients with uncontrolled systemic disease associated with AEs, 1 patient who had no 

parenthood project anymore (switch back to methotrexate), 1 patient with lack of efficacy and 

uncontrolled systemic disease, 1 patient with lack of efficacy and AEs, 1 patient who had a 

chronic breakdown of the blood-retinal barrier without any modification of the LFM, 2 

patients with safety concerns (stroke management and tuberculosis contact).  
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Figure 6. Kaplan-Meier curve of overall survival probability without discontinuing the 
treatment. 

 

Table 10. Anti-TNF discontinuation over time. 

Time-point M6 M12 M24 M60 After 

Patients at risk (n = 155) 141 130 115 84 75 

Discontinuation, n (%) 

Lack/loss of ocular efficacy 
Remission 
AEs 
Self-medication/patient9s choice 
Lack/loss of extra-ocular efficacy 
Pregnancy projects 
Others 

14 (9) 

7 (5) 
0 (0) 
3 (2) 
1 (1) 
0 (0) 
0 (0) 
3 (2) 

11 (7) 

4 (3) 
1 (1) 
1 (1) 
1 (1) 
2 (1) 
0 (0) 
2 (1) 

15 (10) 
0 (0) 
5 (3) 
4 (3) 
3 (2) 
2 (1) 
1 (1) 
0 (0) 

31 (20) 
7 (5) 

10 (6) 
5 (3) 
2 (1) 
2 (1) 
1 (1) 
4 (3) 

9 (6) 

3 (2) 
1 (1) 
2 (1) 
1 (1) 
0 (0) 
0 (0) 
2 (1) 

Five patients were lost to follow-up before any discontinuation of the treatment, so were 

excluded from this analysis (initial count of patients at risk: 155).  

Every different anti-TNF therapy is defined as a <patient at risk=, so patients who had 2 

different anti-TNF therapies are considered twice.  
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Safety 

Main reported AEs (Table 11) were pain (12%) at the injection site, myalgia or arthralgia, and 

cutaneous effects (18%). No allergic reactions were observed. 

Serious infections remained rare (7%), mainly abscess. A few malignant lesions were 

reported too (2%), including one breast cancer, one high-grade serous carcinoma of the ovary, 

and one intraductal papillary mucinous neoplasm (IPMN) of the pancreas. Four 

demyelination cases (3%) were reported. 

Only 19 anti-TNF therapies (12%) had to be discontinued partly or exclusively due to 

AEs: 6 because of various AEs (asthenia, insomnia, digestive disorders&), 5 because of 

disabling cutaneous effects (especially psoriasiform reaction, cracked skin on hands and feets, 

hypodermitis), 2 because of malignancy, 3 because of demyelination, 2 because of serious 

infections, and 1 because of malignancy and demyelination. 

 

Table 11. AEs occurrence. 

 Anti-TNF used 

(n = 160) 

Injection site pain, n (%) 7 (4) 
Another pain (myalgia, arthralgia&), n (%) 12 (8) 
Serious infections, n (%) 

Abscess 
Urinary tract infection 
Active tuberculosis 
Others1 

11 (7) 
6 (4) 
2 (1) 
1 (1) 
2 (1) 

Malignancy2, n (%) 3 (2) 
Cutaneous effects, n (%) 

Hot flashes, sweats  
Paradoxical psoriasiform reaction  
Injection site reaction 
Eczematiform reaction 
Warts, verrucas 
Inflammatory reaction3 

Others (cracked skin&) 

29 (18) 
10 (6) 
5 (3) 
4 (3) 
3 (2) 
2 (1) 
2 (1) 
3 (2) 

Demyelination, n (%) 4 (3) 
Others, n (%) 

Asthenia 
Hair loss  
Insomnia 
Digestive disorders (nausea, stomach heaviness&) 
Others (mood disorder, cough&) 

24 (15) 
7 (4) 
3 (2) 
6 (4) 
6 (4) 
2 (1) 

1: others include a septic arthritis and a mediastinal lymphadenopathy.  
2: including one breast cancer, one high-grade serous carcinoma of the ovary, and one 

intraductal papillary mucinous neoplasm (IPMN) of the pancreas. 
3: including lichen planus and granulomatous hypodermitis.  
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DISCUSSION 

In this monocentric retrospective study, we showed real-world efficacy and safety of anti-

TNF therapies in treating chronic NIU. This was consistent with clinical trials, and some 

other observational studies with fewer patients (46). 

 

Indication of anti-TNF therapy was firstly inflammation only (56%), or with ME 

(29%). ME alone represented only 8% of the indications, maybe because local treatments can 

be used especially in case of asymmetrical ME (47,48). That also explains why 83% of cases 

were bilateral. Results were the same excluding anterior uveitis (52% of inflammation, 33% 

of inflammation with ME, 9% of ME only). Etiologies were similar to the main studies such 

as VISUAL I and II (49), except much less Vogt-Koyanagi-Harada disease (only 2 patients in 

our study, so 3% of panuveitis), which is consistent with some French studies (50). Especially 

there were as much idiopathic uveitis (30%) as in adalimumab groups of VISUAL I (33%) 

and II (25%) trials. 

 

Anti-TNF were mainly a second-line corticosteroid-sparing therapy (54%) after 

methotrexate (46% of first-line). Although methotrexate is also the main first-line 

corticosteroid-sparing therapy in literature (51), the use of anti-TNF as soon as the second-

line is relatively new (52).  

Adalimumab was the main anti-TNF therapy used (90%), Humira® representing 70% 

of prescriptions; but more and more biosimilars are being used, as they were demonstrated as 

effective for much less cost (38,53). Few patients were treated with infliximab (4%), 

certolizumab (3%) and golimumab (3%), maybe because of the lack of authorization to date. 

It should be noted that the choice of the treatment depends on many other criteria: for 

example, before 2018 Humira® injections were containing citrate which made the injections 

painful; it can also be a practicality reason, some prefilled syringes being hard to manipulate; 

or safety reasons, for example certolizumab being not transferred across the placenta (54,55). 

 

Anti-TNF therapies allowed an important corticosteroid sparing, with a median daily 

dose decreased from 10 mg at baseline to 5 mg at the last known visit in case of residual 

corticotherapy. The tapering was below 7 mg a day for 80% of the patients and 53% of the 

patients could even stop it. 
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Anti-TNF were significantly effective in reducing CMT, from M1 onward with a peak 

at M6. However, 28% of the patients needed adjuvant local corticotherapy in the evolution, a 

little less than the 40% of the MUST study (48). Few randomized controlled trials (26,28,56) 

and retrospective studies give us data about CMT decrease to date, with same results showing 

efficacy from 2 to 3 months and a maximal effect around 6 months (57,58). Results are even 

better when the initial indication of the anti-TNF therapy is macular edema (supplementary 

material S7): the mean CMT is decreased at M24 by 22% compared to baseline, with a mean 

CMT difference reaching 89 µm (versus respectively 13% and 45 µm overall).  

This does tally with the improvement of VA from baseline to M24 but significantly 

from M6 only. LFM also significantly improved from M1 with important fluctuations 

according to the subgroup, partly because of patients having chronic blood-retinal barrier 

breakdown. The vasculitis rate, of course, also decreased, especially in Behçet9s disease 

subgroup, which was already known (59,60) and explains the indication of this treatment in 

severe retinal vasculitis (17).  

Our data have to be interpreted carefully as almost half the patients had at least one 

treatment associated, mainly methotrexate. Anyway, supplementary material S9 shows that 

there was no great difference according to additional treatment in reducing CMT.  

 

Regarding subgroups, anti-TNF reaffirm their efficacy whatever the etiology. It was 

already suggested in refractory Birdshot chorioretinopathy (61,62) even if visual field data 

were lacking 3 however, complete remission with anti-TNF therapies alone can be 

challenging. Regardless of the use of adalimumab or infliximab, the efficacy was known in 

Behçet9s disease too, maybe a little bit better with adalimumab (37,63). In HLA-B27 

associated uveitis also, anti-TNF decrease the number of recurrences with 1 relapse every 2 

years, which is less than with anti-IL17 treatments (64). In sarcoidosis as well (65), anti-TNF 

therapies can be used in case of uveitis refractory to conventional immunosuppressants. In 

childhood refractory chronic uveitis, some studies (66) suggested that adalimumab could 

better prevent flare recurrences than infliximab.   

 

We found that half of the patients discontinued the treatment, because exclusively of 

lack or loss of ocular efficacy (13%), remission (11%), or occurrence of AEs (9%). Our 

results are in line with the literature, in the middle of BioÚvea Study Group9s study (67) and 

VISUAL III (28) results: discontinuation of the treatment because of lack or loss of efficacy 

respectively in 19% and 8%, because of AEs respectively in 9% and 18%. 
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Median treatment time was 12 months in case of lack or loss of ocular efficacy, 21 

months in case of AEs, and up to 29 months in case of remission; in line with BioÚvea Study 

Group9s study (67) that found respectively 19 months, 18 months, and 28 months. 

70% of the patients that stopped the treatment for remission did not present any 

relapse, and those who relapsed did so with a median onset time of 8 months. 

 

Quality of life was not assessed, but these treatments are really helpful for patients 

who express their satisfaction daily, as much as saying for some of them that they get a new 

lease of life. Practicality of use is particularly pointed out with easy subcutaneous injections.  

 

Our study didn9t reveal any new AE. It was first mild AEs that did not require 

discontinuation of the treatment:  pain (12%) at the injection site or myalgia or arthralgia, and 

cutaneous effects (18%). These are well known to date (68,69), even if they are often 

temporary, with imputability concerns (cutaneous lesions due to corticotherapy, psoriasiform 

lesions due to HLA-B27 associated disease&).  

Serious infections remained rare (7%), represented mainly by abscess also with 

imputability concerns (concomitant intake of non-steroidal anti-inflammatory drug (NSAID) 

for example). However, it involves ruling out any infection during the follow-up, to check 

vaccinations and rule out any latent tuberculosis infection (70) before the beginning of the 

treatment. Indeed, one patient needed hospitalization in intensive care unit for tuberculosis 

miliary despite a pre-therapeutic negative QuantiFERON® test; reminding us that in case of 

equivocal or even negative results in a context of severely depressed cell-mediated immunity 

(as here because of MMF), this test may be repeated (71,72) or even considered positive. 

We noticed some paradoxical reactions (73), which means pathological conditions that 

usually respond to this treatment (including psoriasis, granulomatous diseases&). On the 

contrary of some studies (74,75) we found few autoimmune diseases, in particular neither 

vasculitis nor lupus. The demyelination risk (3%), involves checking a brain MRI before 

beginning an anti-TNF therapy for non-anterior uveitis (17,76). 

Few malignant lesions were reported (2%). The literature contains conflicting results 

about this subject: a few studies showed an increased risk of cancers, especially skin cancers 

(77,78), but a majority did not, even with long-term treatments for rheumatologic or digestive 

diseases (79381). Consequently, it is important to inform all patients of the necessary 

precautions (sun protection, etc.) and to carry out regular screening (including annual 

dermatological monitoring). 

No allergic reactions were noticed. 
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The main strength of our study is its number of patients much more important than in 

previous retrospective studies, with a standardized uniform follow up in multidisciplinary 

consultations for most of them. It brings some results consistent with literature, it specifies the 

CMT evolution in subgroups. Similarly, visual field evolution is, to the best of our 

knowledge,  quite a new element.  

However, we acknowledge some limitations. Data were retrospectively collected, so 

the results must be interpreted with caution. Even though the study size was substantial as 

said above, it was still not enough to deal with other treatments than adalimumab in depth, 

and we could not suggest predictive factors in response to anti-TNF. Some studies suggest 

that the use of adalimumab rather than infliximab, and concomitant inactive systemic disease 

would be associated with a lower risk of treatment failure (82). 

Furthermore, we did hardly ever assess serum adalimumab and antibodies against 

adalimumab (AAA) levels, nor other antibodies levels, whereas it has been shown that AAA 

were associated with undetectable adalimumab levels and worse uveitis outcomes (83). AAA 

are rare in some studies with rates between 2.7% and 4.8% but sometimes up to 35% (26,84). 

It may depend on the treatment duration, that is much shorter than for rheumatologic or 

digestive diseases. Anyway, a low level of AAA can have no consequences (85), so the 

interpretation of their presence is sometimes complicated. 

 

This study gives us some clues about the delay before discontinuation of the treatment 

that we need to confirm with more studies, some of which being underway (86). Similarly, 

some studies have been carried out on the cost of the treatments (87,88) (which varies 

between 10,000 and 15,000¬ per year), an important criterion to consider in these times of 

health-care crisis; but further studies are needed on predictive criteria or biomarkers for 

response as in other diseases (89,90), in order to avoid expensive and unnecessary treatments, 

and to evaluate costs from a societal perspective (savings in terms of work stoppages or 

quality of life).  

In case of refractory ME, it is possible to use Interferon (91393) or Tocilizumab (943

98), Tocilizumab improving the response of uveitic ME compared to anti-TNF (97,98).  

 

To conclude, this study showed real-life efficacy and safety of anti-TNF. Their use is 

already recommended in second-line in case of corticoresistance or in third-line in case of 

corticodependance after the use of immunomodulators, and it could be an alternative as a 

second-line therapy especially in case of severe inflammation or important ME.   
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SUPPLEMENTARY MATERIALS 

 
Supplementary material S1. 

Classification and description of uveitis according to the SUN (standardization of uveitis 
nomenclature) working group. 
Adapted from: Standardization of Uveitis Nomenclature for Reporting Clinical Data. Results 
of the First International Workshop. Am J Ophthalmol. sept 2005;140(3):509116. 
 
S1A. The SUN working group anatomical classification of uveitis. 

Type 
Primary clinical 

inflammation site 
Includes 

Anterior uveitis 

P
an

uv
ei

ti
s 

Anterior chamber Iritis, iridocyclitis, anterior cyclitis 
Intermediate 

uveitis 
Vitreous Pars planitis, posterior cyclitis, 

hyalitis 

Posterior 
uveitis 

Retina or choroid Focal/multifocal/diffuse choroiditis, 
chorioretinitis, retinochoroiditis, 
retinitis, neuroretinitis 

 
S1B. The SUN working group descriptors of uveitis. 

Onset Duration Course 

- Sudden 
- Insidious 

- Limited: duration f 3 months 
- Persistent: duration > 3 months 

- Acute: episode of sudden onset and 
limited duration 
- Recurrent: repeated episodes 
separated by inactivity periods 
(without treatment) g 3 months 
- Chronic: persistent uveitis with 
relapse in < 3 months after 
discontinuing treatment 

 
  



 34 

Supplementary material S2. 

Simplified summary of inflammatory pathways implicated with TNFa. 
Personal work based on several references: 
• Wajant H, Siegmund D. TNFR1 and TNFR2 in the Control of the Life and Death Balance of 

Macrophages. Front Cell Dev Biol. 2019;7:91. Published 2019 May 29. 
doi:10.3389/fcell.2019.00091 
• Gough P, Myles IA. Tumor Necrosis Factor Receptors: Pleiotropic Signaling Complexes 

and Their Differential Effects. Front Immunol. 2020;11:585880. Published 2020 Nov 25. 
doi:10.3389/fimmu.2020.585880 
• Liu, T., Zhang, L., Joo, D. et al. NF-»B signaling in inflammation. Sig Transduct Target 

Ther 2, 17023 (2017). https://doi.org/10.1038/sigtrans.2017.23 
• Pannicke T, Uckermann O, Iandiev I, Wiedemann P, Reichenbach A, Bringmann A. Ocular 

inflammation alters swelling and membrane characteristics of rat Müller glial cells. J 
Neuroimmunol. 2005;161(1-2):145-154. doi:10.1016/j.jneuroim.2005.01.003  
• Liu XQ, Kobayashi H, Jin ZB, Wada A, Nao-I N. Differential expression of Kir4.1 and 

aquaporin 4 in the retina from endotoxin-induced uveitis rat. Mol Vis. 2007;13:309-317. 
Published 2007 Mar 1.   
• Luna JD, Chan CC, Derevjanik NL, et al. Blood-retinal barrier (BRB) breakdown in 

experimental autoimmune uveoretinitis: comparison with vascular endothelial growth factor, 
tumor necrosis factor alpha, and interleukin-1beta-mediated breakdown. J Neurosci Res. 
1997;49(3):268-280. doi:10.1002/(sici)1097-4547(19970801)49:3<268::aid-jnr2>3.0.co;2-a  
• Chin MS, Nagineni CN, Hooper LC, Detrick B, Hooks JJ. Cyclooxygenase-2 gene 

expression and regulation in human retinal pigment epithelial cells. Invest Ophthalmol Vis 
Sci. 2001;42(10):2338-2346. 
• Zech JC, Pouvreau I, Cotinet A, Goureau O, Le Varlet B, de Kozak Y. Effect of cytokines 

and nitric oxide on tight junctions in cultured rat retinal pigment epithelium. Invest 
Ophthalmol Vis Sci. 1998;39(9):1600-1608. 
• Peng S, Gan G, Rao VS, Adelman RA, Rizzolo LJ. Effects of proinflammatory cytokines on 

the claudin-19 rich tight junctions of human retinal pigment epithelium. Invest Ophthalmol 
Vis Sci. 2012;53(8):5016-5028. Published 2012 Jul 27. doi:10.1167/iovs.11-8311 
• Harada C, Mitamura Y, Harada T. The role of cytokines and trophic factors in epiretinal 

membranes: involvement of signal transduction in glial cells. Prog Retin Eye Res. 
2006;25(2):149-164. doi:10.1016/j.preteyeres.2005.09.001  

 
Abbreviations: 
AQP4 channels: aquaporin-4 channels 

BAFFR: BAFF (B-cell activating factor) 
receptor = TNFRSF13C (TNF receptor 

superfamily member 13C) 

BCR/TCR: B/T-cell receptor 

BRB: blood-retinal barrier 
CD40: cluster of differenciation 40 

CNV: choroidal neovascularization 

DD: death domains 
FADD: Fas-associated protein with death domain 

IL-1R1: IL-1 receptor type 1 

I»B: inhibitor of NF-»B 
IKK: I»B kinase 

JNK: Jun N-terminal kinase 

KIR channels: K+-inwardly rectifying channels 

MAPKs: mitogen-activated protein kinases 

MLKL: mixed lineage kinase domain-like 

pseudokinase 
MMPs: matrix metalloproteinases 

NEMO: NF-»B essential modulator 

NF-»B: nuclear factor-»B 

NIK: NF-»B-inducing kinase 
RANK: receptor activator of NF-»B 

RIPK1: RIP (receptor-interacting 

serine/threonine-protein) kinase 1 
T2bs: TRAF2 binding site 

TACE: TNF-a converting enzyme = ADAM17 

(a disintegrin and metalloprotease 17) 

TLR: toll-like receptor 

TNFR: TNF receptor 
TRADD: TNFRSF1A associated via death 

domain 

TRAF2: TNF receptor-associated factor 2 
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Supplementary material S3. 

Personal treatment algorithm proposal based on: 
• Quartier-Dit-Maire P, Saadoun D, Belot A, Kaplanski G, Kodjikian L, Kone-Paut I, et al. 

Protocole National de Diagnostic et de soins sur les Uvéites Chroniques Non Infectieuses de 
l9enfant et de l9adulte. 2020 
• Massa H, Pipis SY, Adewoyin T, Vergados A, Patra S, Panos GD. Macular edema 

associated with non-infectious uveitis: pathophysiology, etiology, prevalence, impact and 
management challenges. Clin Ophthalmol. 2019;13:1761177 

 
Abbreviations: 

ADA: Adalimumab 

AZA: Azathioprine  

Cys: Cyclosporine A 

IFN: Interferon 

IXI: Infliximab 

MMF: Mycophenolate Mofetil 

MTX: Methotrexate 
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Supplementary material S4.  

Personal work based on several references: 
• Thalayasingam N, Isaacs JD. Anti-TNF therapy. Best Pract Res Clin 

Rheumatol. 2011;25(4):549-567. doi:10.1016/j.berh.2011.10.004 
• https://pharmacomedicale.org/medicaments/par-specialites/item/anti-tnf-alpha  
 
Abbreviations: 

Fab: fragment antigen binding 

Fc: fragment crystallizable region 

LT�3: lymphotoxin alpha 3 

mAb: monoclonal antibody 

PEG: polyethylene glycol  
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Supplementary material S5. 

Flow chart of the study.  
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Supplementary material S6. 

Used anti-TNF therapies and treatment intervals, expressed in weeks (w).  
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Supplementary material S7. 

Efficacy of anti-TNF therapies in reducing CMT in patients initially treated for macular 
edema. 
 

S7A. Changes in CMT, from baseline to M24, in patients treated initially for macular edema 
(alone or associated with another reason) 

 
 
S7B.  

CMT 
CMT, 

mean ± 

SD (µm) 

Mean 

decrease 

versus 

baseline, % 

CMT  

f 260 

µm, % 

CMT  

f 300 

µm, % 

Available 

paired 

data,  

n (%) 

CMT 

differences 

versus baseline,   

mean [95% CI] 

p-value 

Baseline 401 ± 121 / 9 24 / / / 
M1 389 ± 146 3 10 25 57 (49) 33 [5; 61] 0.024 

M3 341 ± 87 15 11 41 93 (80) 56 [35; 77] < 0.001 

M6 330 ± 80 18 11 48 91 (78) 75 [53; 97] < 0.001 

M12 327 ± 94 18 12 48 100 (86) 74 [52; 97] < 0.001 

M24 312 ± 76 22 21 57 81 (70) 89 [59; 119] < 0.001 

Changes in CMT in patients treated initially for macular edema (alone or associated with 

another reason). 

All 116 eyes were included when data were available, and all available paired data were 

analyzed for calculating the differences compared to baseline. 
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Supplementary material S8. 

Kaplan-Meier curves of survival probability without discontinuation of the treatment: 
A. Overall (every patient except these lost to follow-up before any discontinuation) 
B. For remission (every patient who did not discontinue the treatment, or did for remission) 
C. For lack/loss of ocular efficacy (every patient who did not discontinue the treatment, or 
did for a lack/loss of ocular efficacy) 
D. For safety reasons (every patient who did not discontinue the treatment, or did because of 
any AE) 
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Supplementary material S9. 

Changes in CMT, from baseline to M24, according to the intake (A) or not (B) of additional 
immunosuppressant or immunomodulator.  
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INDEX 

Tables index 

Table 1. Baseline demographics and clinical characteristics of the patients. 

Table 2. Characteristics of used anti-TNF therapies. 

Table 3. Characteristics of used adjuvant therapies. 

Table 4. Changes in logarithmic VA (LogMAR) from baseline to M24.  

Table 5. Changes in CMT from baseline to M24. 

Table 6. Changes in LFM from baseline to M24. 

Table 7. Changes in vasculitis rate from baseline to M24. 

Table 8. Changes in MD for patients with Birdshot chorioretinopathy from baseline to M24. 

Table 9. Anti-TNF discontinuation. 

Table 10. Anti-TNF discontinuation over time. 

Table 11. AEs occurrence. 

 

Figures index 

Figure 1. Changes in mean logarithmic VA from baseline to M24. 

Figure 2. Changes in mean CMT from baseline to M24. 

Figure 3. Changes in mean LFM from baseline to M24. 

Figure 4. Changes in vasculitis rate from baseline to M24. 

Figure 5. Changes in MD for patients with Birdshot chorioretinopathy from baseline to M24. 

Figure 6. Kaplan-Meier curve of overall survival probability without discontinuing the 
treatment. 
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NOM : QUINTART PRENOM : Pierre-Antoine 
 

Titre de Thèse : Anti-TNFa dans les uvéites chroniques non infectieuses : une 
étude observationnelle rétrospective à propos de 151 patients 

 

¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾ 
 

RESUME : 
 

Objectif : le but de cette étude était d'évaluer l'efficacité et la sécurité des anti-TNFa 

chez les patients atteints d'uvéite non infectieuse chronique ou récurrente. 

 

Méthodes : les patients ont été inclus rétrospectivement dans cette étude 

monocentrique au CHU de Nantes. Les données ont été recueillies, si disponibles, 

avant l'initiation du traitement, un mois après (M1), à M3, M6, M12 et M24. Nous 

avons recueilli des informations démographiques (sexe, âge), sur le traitement (type, 

indication), son efficacité (acuité visuelle à distance (AV), laser flare meter (LFM), 

épaisseur maculaire centrale (EMC), présence d'une vascularite rétinienne, champ 

visuel en cas de choriorétinopathie de Birdshot), et sa sécurité. 

 

Résultats : 151 patients ont été inclus (160 traitements). La plupart étaient des 

femmes (60 %) avec un âge moyen de 46 ± 17 ans. L9anti-TNF généralement utilisé 

était l'adalimumab (90 %) pour une inflammation (56 %), en deuxième ligne 

d'épargne corticoïde (54 %). Cela a permis une épargne significative avec une dose 

de corticoïde inférieure à 7 mg par jour chez 80% des patients. Moins d'un tiers des 

patients présentait une uvéite idiopathique et les diagnostics les plus fréquents 

étaient la sarcoïdose, la choriorétinopathie de Birdshot, la maladie de Behçet ou des 

pathologies rhumatologiques. La diminution de l9EMC et du LFM était statistiquement 

significative à chaque rendez-vous. L'AV s'est améliorée de façon significative à 

partir de M6. Nous avons également observé une amélioration du taux de 

vascularite, et de la déviation moyenne (Mean Defect (MD)) au champ visuel en cas 

de choriorétinopathie de Birdshot. Nous n'avons pas objectivé de nouveaux 

problèmes de sécurité, les principaux effets indésirables rapportés étant des 

douleurs ou des effets cutanés, avec peu d'infections graves ; mais la prudence reste 

de mise concernant le risque de réactivation de tuberculose ou de démyélinisation. 

70% des patients qui ont arrêté le traitement pour rémission n9ont pas récidivé. 

 

Discussion : cette étude souligne l'efficacité et la sécurité des anti-TNF en vie réelle. 

 

¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾ 
 

MOTS-CLES : anti-TNFa, uvéite chronique non infectieuse, vie réelle. 
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