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RESEARCH ARTICLE
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ABSTRACT
Purpose: To evaluate the different definition of refractoriness in uveitis in the literature.
Methods: We systematically searched the literature in order to identify definitions of refractory non
infectious uveitis in adult patients. A search strategy in the databases of MEDLINE and Scopus was used to 
find articles published between January 2005 and October 2018.
Results: Definitions of corticosteroids-refractoriness were related to two main concepts: persistence of 
inflammation despite the use of corticosteroid and recurrences above a dosage threshold. In terms of 
immunomodulatory therapy and biologic agents, we observed a great variety of definitions: persistence 
of inflammation, number of attacks, side effects or complications, symptoms, and best-corrected visual 
acuity.
Conclusions: The results of this systematic review demonstrate the current lack of consensus on the 
definition for refractory uveitis, regardless of the treatment being used and revealed a new terminology 
based on a comprehensive and operational definition for each specific category of refractoriness.
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Uveitis is a group of inflammatory diseases with potential 
severe vision-threatening complications, including legal 
blindness.1 Current therapeutic options include corticosteroids 
(CS), immunomodulatory therapy (IMT) and, more recently, 
biologic agents (BIO), frequently applied using a “step-ladder 
approach.”2

The decision regarding when to escalate therapy is based on 
the response or efficacy of each treatment step. Importantly, 
the time elapsed until the control of inflammation is 
a cornerstone of the functional and anatomical prognosis.2 

Therefore, it is crucial to reach a consensus for defining refrac
toriness to treatment in uveitis patients, in order to timely 
adjust therapy, leading to better outcomes.

The lack of a standard definition for refractory uveitis or 
treatment failure also affects research evaluating new drugs for 
the subset of refractory patients. These studies present 
a challenge in terms of the protocol design, particularly for 
the selection of inclusion criteria and outcomes that can be 
appropriated in a specific field where a consensus has not been 
achieved.

A proposal for standardization of uveitis nomenclature3 and 
guidelines for the use of CS, IMT, and/or BIO in uveitis was 
published a few years ago, including treatment indications, side 

effects, and contraindications.2,4,5 However, there is no con
sensus about the definition of refractory uveitis.

Considering the growing number of publications in the 
area and the variability of the used terminology, even in the 
same study, we performed a systematic review of the cur
rent literature in order to identify definitions of refractory 
uveitis. In this article, we proposed a new terminology 
based on a comprehensive and operational definition for 
each specific category of refractoriness, with the aim of 
providing a framework for making decisions in clinical 
practice and for designing further research on new drugs 
for uveitis patients.

Methods

Search Strategy

This systematic review was conducted to identify the degree of 
clinical consensus in the definition of refractoriness, or lack of 
response, to the therapy on uveitis. The results are shown 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Guidelines for reporting systema
tic reviews.
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An electronic search was performed considering articles 
published between January 2005 and October 2018 in the 
digital databases of MEDLINE and Scopus. The decision of 
starting the analysis from 2005 was to include the SUN 
consensus.3 Both databases were screened using the follow
ing search terms: [“uveitis” AND (“resistant” OR “refrac
tory” OR “intractable” OR “treatment failure”)] and filtered 
by language (English and Spanish). Subsequently, a manual 
search was conducted in order to eliminate duplicate 
articles.

Selection of the Studies

Articles were included for analysis if they fulfilled the follow
ing criteria: 1) enrolled adult patients with a diagnosis of 
noninfectious uveitis; 2) were published in English or 
Spanish; 3) included at least five subjects; 4) contained an 
explicit definition of refractoriness; 5) full text was available. 
A revision of the title and abstract of the retrieved articles was 
performed as a first step of the evaluation of studies eligibility, 
defining their relevance according to the selection criteria 
presented above. Following this, relevant studies and articles 
with no abstract available were screened extensively and 
a detailed evaluation of these manuscripts was conducted. 
Review articles concerning treatment of uveitis patients 
were also included if they had an explicit definition of 
refractoriness.

Data Extraction

All screened articles were independently reviewed by four of 
the study authors. Disagreements between authors, with 
respect to study inclusion, were resolved by consensus. Each 
study included in the final analysis was reviewed for the 
authors independently and the following data were extracted: 
refractory uveitis definition, first author’s last name, 
publication year, study design, sample size, uveitis etiology, 
subjects included and interventions. For reporting purposes 
regarding the terminology used by authors, we extracted the 
most frequent cited term in the main text of each study. For 
analysis, each definition of refractory uveitis was assigned to 
the following groups: CS-refractory, IMT-refractory or BIO- 
refractory.

Proposed Definitions

Proposals for definitions of refractoriness to treatment in 
specific diseases were constructed, based on previous expert 
panel reports3,4 plus the results of this systematic review 
(definitions most commonly used in literature) or the 
achievement of a consensus among the authors in cases in 
which published literature lacks significant data to elaborate 
a consistent definition. To formulate disease-specific defini
tions of refractoriness based on the reviewed literature, 
articles including patients with a specific condition were 
critically analyzed, and main concepts contained in the 
definitions were identified (such as persistence, attacks, 
subjective symptoms, BCVA, and ancillary tests).

Results

Literature Search and Selection of Trials

The database search yielded a total of 1776 publications, and 
these were curated as detailed under Methods. After the selec
tion process and application of our eligibility criteria, 91 stu
dies were subjected to analysis (supplemental references) as 
seen in Methods and PRISMA flow diagram in Figure 1. It is 
worth mentioning that of the 895 excluded studies, according 
to the criteria established in Methods, 93 of these correspond to 
case series.

Study Characteristics

We identified the following number of studies referring to 
refractory uveitis (supplemental references): CS-refractory (10 
studies), IMT-refractory (25 studies) and BIO-refractory (42 
studies). There were 14 studies that included more than one 
definition: CS/IMT-refractory (5), CS/BIO-refractory (1), 
IMT/BIO-refractory (6) and CS/IMT/BIO-refractory uveitis 
(2) (Figure 1). For this analysis, all studies with more than 
one definition were included in each group shown in Table 1.

Study designs were mostly case series (54/91) and prospec
tive (42/91) studies, with a broad range of sample size, includ
ing from 5 to 500 patients. In addition, 13 cohort studies, 7 
randomized controlled clinical trials (RCT), 6 non-controlled 
clinical trials, 5 reviews, and 3 systematic reviews were 
included.

Terminology

Among the reviewed studies, there was no agreement in the 
terminology for describing the phenomenon of lack of 
response to each treatment strategy. Indeed, five different 
terms were used for the evaluation of CS or BIO or IMT.

In studies that included definitions of CS, IMT and BIO 
refractoriness, the most common terminology used was refrac
tory (CS: 33.3%; IMT: 42.1%; BIO: 29.4%), failure (CS: 27.8%; 
IMT: 28.9%; BIO: 33.3%), no response (CS: 11.1%; IMT: 7.9%; 
BIO: 17.6%), ineffective (CS: 16.7%; IMT: 10.5%; BIO: 11.8%) 
and resistant (CS: 11.1%; IMT: 10.5%; BIO: 5.9%) (Table 1).

Definition of CS-refractoriness

CS-refractoriness was defined based on the outcomes during 
induction and tapering phases of steroid treatment. In all of 
these studies, authors considered refractoriness in patients who 
presented active inflammation within a certain period of time6 

or above a specific threshold of prednisone dose.6–8 Specific 
definitions for relapse or clinical activity were not included in 
the analyzed studies.9

In regard to tapering phase, in 5 out of 18 studies the 
definition of refractoriness was related to the dependence of 
a high maintenance dose of prednisone. In these reports, cut- 
offs used for defining the treatment response were 10 mg/day 
and 20 mg/day [Supplemental references 3, 5, 6]. In the case of 
topical CS treatment, the need of more than 2 drops of pred- 
nisolone acetate was found to be a parameter of treatment 
failure (Supplemental references 80, 82).
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In summary, definitions of CS-refractoriness were related to 
two main concepts: persistence of inflammatory activity 
despite the use of CS and uveitis flare-up during treatment 
with prednisone/prednisolone dose above a dosage threshold.

Definition of IMT and BIO-refractoriness

For data analysis regarding IMT and BIO refractoriness, 
due to the number of studies and the observation of multi
ple definitions, a summary of the main concepts included 
in each definition was performed. Persistence of the inflam
mation despite the use of the study medication (either IMT 
or BIO) and the number of attacks were the most included 
concepts in each definition (Table 1). Other outcomes con
sidered for the definition of treatment response were as 
follows: side effects or complications (8 studies for IMT- 
refractoriness and 7 BIO-refractoriness), subjective symp
toms (1 study for IMT-refractoriness and 1 study for BIO), 
best-corrected visual acuity (7 studies for BIO and 23 for 
IMT), addition of new therapy (5 studies for IMT- 
refractoriness and 3 BIO-refractoriness) and CS-tapering 
(15 studies for IMT and 17 for BIO).

Interestingly, the majority of the retrieved studies included 
clinical variables for defining refractoriness. Only 9 (23.7%) 
studies in IMT group, 20 (39.2%) studies in BIO and 7 studies 
(38.9%) in CS group introduced an ancillary in order to eval
uate treatment outcomes, such as electrophysiology (ERG), 
Optical Coherence Tomography (OCT) or Fluorescein 

angiography (FA) (Table 1). In these 36 studies, the tests used 
were as follows: for CS-refractory, one publication mentions 
OCT [Supplemental references 1] and six mentioned OCT and 
FA [Supplemental references 4, 8, 9, 79, 81, 83]. In the case of 
IMT-refractoriness, two studies included FA [Supplemental 
references 12, 31], four OCT [Supplemental references 13, 20, 
30, 33], and three other OCT and FA [Supplemental references 
79, 81, 85]. Finally, for BIO-refractoriness, 4 articles used only 
OCT [Supplemental references 39, 51, 68, 73], 5 used only FA 
[Supplemental references 46, 53, 58, 71, 76], 10 used OCT and 
FA [Supplemental references 45, 48, 67, 69, 70, 72, 74, 75, 83, 
85] and 1 used OCT and ERG [Supplemental references 44].

Discussion

In the work, by performing a systematic review, several defini
tions were found for treatment refractoriness in uveitis 
patients. As shown above, a broad variety of terminology has 
been considered for inclusion criteria in order to identify 
a poor clinical course of the disease after treatment initiation, 
such as refractory, resistant, failure, ineffective, etc. The use of 
different terms may induce some confusion among clinicians 
and investigators. Moreover, it may potentially generate hete- 
rogeneous data and thus, limit the comparability of clinical 
research among different centers or settings.3

The most common terms or expressiones used were refrac
tory (CS and IMT) and failure (BIO). There were neither 
clinical nor semantic differences between both terms among 

Figure 1. Prisma flow diagram of the methodology used to select the articles that define uveitis treatment refractoriness. According to the terms mentioned in methods, 
1776 articles were identified from the MEDLINE and SCOPUS databases. Subsequently, the non-relevant studies were eliminated, 286 articles were evaluated to be 
finally selected, for which those that had no explicit definition among other reasons were excluded. Finally, we select 91 articles, which we divide according to the 
definition of refractoriness associated with the treatment: CS-Refractory, IMT-Refractory and BIO-Refractory. *14 articles included more than one definition (5 CS/IMT, 1 
CS/BIO, 6 IMT/BIO and 2 CS/IMT/BIO). CS: corticosteroids; IMT: immunomodulatory; BIO: biologics.
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the reviewed reports. Hence, we propose refractory as appro
priate concepts to describe the lack of or insufficient response 
to therapy in patients with uveitis.

It is important to point out that uveitis represents a list of 
different conditions, with particular clinical features, follow up 
requirements, treatment strategies and natural history.9 While 
several diseases are feasible of full evaluation from a clinical 
perspective, some conditions might be followed up by carrying 
out ancillary test, due to the evidence of subclinical levels of 
inflammation that may determine worse clinical outcomes (i.e. 
Birdshot, VKH).10,11 In this regard, 36 studies mentioned 
ancillary test in the definition of refractoriness, including FA, 
OCT, and ERG.

Refractoriness to CS Treatment

Two overall definitions of refractoriness to CS-treatment were 
found. Patients who remain active despite the use of CS and 
patients treated with an equivalent prednisone dose greater 
than 10 mg/day and having a reactivation or need of a dose 
greater than 20 mg/day to stop the progression of the 
disease.6,7,11 Each clinical situation represents a specific subset 
of patients, with a different timing in the disease progression 
(treatment induction versus medication tapering) and 
a probable distinctive pathogenic mechanism (“total” refrac
toriness versus “partial” refractoriness or dependence in the 

later definition).12–14 In the case of topical CS treatment, 
Niemeyer KM et al [Supplemental references 80] and Kim JS 
et al. [Supplemental references 82] clarify that for anterior 
chamber inflammation, a need of more than 2 drops of pre
dnisolone acetate was found to be a parameter of treatment 
failure.

Refractoriness to BIO/IMT

In brief, two main concepts of refractory uveitis were included 
in reports: persistence of the inflammation (30 for BIO and 27 
to IMT) and the number of attacks during the treatment (27 
and 14, respectively).

To define refractoriness to these therapeutic strategies, 
either IMT or BIO, authors have included some concepts 
based on the specific disease considered in the studies. For 
instance, the number of attacks incorporated as an endpoint 
for refractoriness in some reports that implies a recurrent 
nature of the conditions included for the analysis, such as 
Behçet disease or HLA-B27 related uveitis. In that setting, it 
represents an appropriate endpoint, but it may not be repre
sentative or useful in subjects with diseases where the natural 
history does not have clinical relapses, such as Birdshot chor
ioretinopathy, or in patients who present typical acute condi
tions, such as Posner-Schlossman or multiple evanescent white 
dot syndromes.

In addition, it was found visual acuity as an endpoint for 
establishing refractoriness in 30 studies (23 for biologicals and 
7 for IMT) (Table 1). In this regard, this functional outcome is 
a result of multifactorial variables, not just a direct conse
quence of controlling the inflammation. For instance, anato
mical complications, such as macular edema or cataract, or the 
presence of co-morbidities can potentially impact on the visual 
findings, despite the control of the inflammatory process.15–17

Proposed Definitions for Refractoriness of Treatment in 
Uveitis Subtypes

Uveitis comprises a group of very heterogeneous diseases, for 
this reason, we hypothesize that the outcomes and lack of 
response to treatment should be individualized for each dis
ease. In this regard, we propose some definitions related to 
refractoriness to treatment according to disease type (Table 2). 
For Behçet disease, we incorporate the concepts of relapses and 
ancillary test (FA to evaluate vasculitis), since these notions 
were the most commonly used in the reviewed literature (17 
and 11 out of 31 articles included recurrences and tests in their 
definitions, respectively). In Birdshot chorioretinopathy, 
a definition of refractoriness was developed considering the 
use of ancillary testing to evaluate the well-known slow pro
gression (i.e., visual fields and electroretinography). In sarcoi
dosis cases, clinicians should pay special attention to the 
development of chronic inflammation in order to define treat
ment refractoriness. The proposed definition of refractoriness 
for VKH includes the most important ocular feature in this 
condition, which is the presence of areas of retinal detachment 
or subretinal fluid.

Furthermore, special attention should be taken in the pro
cess of quantification of disease activity, which is performed by 

Table 1. Summary of the main concepts and methodology of the included studies 
of refractoriness to corticosteroids, immunomodulatory therapy, and biologics in 
noninfectious uveitis£.

Study Design, n (%)
CS1 

(18 studies§¥*)
IMT2 

(38 studies§€*)
BIO3 

(51 studies¥*€)

Cases series 12 (66.7) 22 (57.9) 26 (51.0)
RCT4 0 (0.0) 4 (10.5) 4 (7.8)
Retrospective 9 (50.0) 19 (50.0) 28 (54.9)
Prospective 9 (50.0) 19 (50.0) 23 (45.1)
Sample size, mean (range) 46.5 (5–158) 39.0 (7–236) 69.9 (5–500)
Terminology, n (%)
Refractory 6 (33.3) 16 (42.1) 15 (29.4)
Resistant 2 (11.1) 4 (10.5) 3 (5.9)
Failure 5 (27.8) 11 (28.9) 17 (33.3)
No response 2 (11.1) 3 (7.9) 9 (17.6)
Ineffective 3 (16.7) 4 (10.5) 6 (11.8)
Concepts, n (%)
Persistence 11 (61.1) 27 (71.1) 30 (58.8)
Attacks 5 (27.8) 14 (36.8) 27 (52.9)
Side effects or complications 4 (22.2) 8 (21.1) 7 (13.7)
Subjective symptoms 0 (0.0) 1 (2.6) 1 (2.0)
BCVA5 4 (22.2) 7 (18.4) 23 (45.1)
Threshold 5 (27.8) 1 (2.6) 0 (0.0)
Addition of new therapy 4 (22.2) 5 (13.2) 3 (5.9)
CS tapering N/A6 15 (39.5) 17(33.3)
Evaluation method, n (%)
Clinical only 11 (61.1) 29 (76.3) 31 (60.8)
Clinical plus ancillary test 7 (38.9) 9 (23.7) 20 (39.2)

1CS = corticosteroids 
2IMT = Immunomodulatory 
3BIO = Biologics 
4RCT = Randomized controlled Clinical trial 
5BCVA = Best-corrected visual acuity 
6 N/A = Non-applicable 
£Supplemental References 
§5 articles included definition for CS and IMT 
¥1 article included definition for CS and BIO 
*2 articles included definition for CS, IMT and BIO 
€6 articles included definition for IMT and BIO
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the clinician. In that sense, Diaz-Valle group described an 
index called UVEDAI to objectively categorize the degree of 
activity and severity, using a standardized approach based on 
important clinical features, such as best-corrected visual acuity, 
inflammation of the anterior chamber, intraocular pressure, 
and central macular edema.18

Study Limitations

Data retrieved from this systematic review mostly come from 
retrospective case series studies, mainly with small sample size. 
Therefore, bias related to this design may be present, since 
definitions and terminology could be created and used after 
the clinical situation occurs and thus reported with limited 
accuracy. In that sense, the consensus of refractoriness should 
be addressed and pre-defined in order to be included since the 
beginning in the conduction of both retrospective and prospec
tive clinical studies. The major problem in such review is that it 
concerns practices from the past relying mainly on clinical 
grounds and that it does not include precise ancillary tests 
capable to show subclinical inflammatory involvement, which 
are very slow to be granted entry in a precise appraisal of 
inflammation, a very much desirable step toward which uveitis 
clinical research should be aimed.19 Taking an analogy it con
cerns only the peak of the iceberg (clinical signs and limited 
ancillary tests), when the investigative modalities of the hidden 
part of the iceberg are still neglected at large although they would 
greatly contribute to better define the terms we analyzed here.

Conclusions

First, we  propose the use of the terms refractory or failure, 
in an interchangeable fashion. Also, based on the variety of 
clinical features in each category of uveitis and the broad 
range of concepts for constructing definitions found in this 
systematic review, we propose a general definition of refrac
toriness based on the consensus published elsewhere3,4 and, 
additionally, a disease-specific definition of treatment fail
ure that provides relevant aspects in the follow-up and 
clinical outcomes in each cause of uveitis. Therefore, 
patients who do not achieve a 2-step decrease in the level 
of inflammation in anterior chamber and/or vitreous 
despite the use of a specific treatment scheme must be 
considered refractory.

Nevertheless, studies for defining disease-specific criteria for 
refractoriness must be conducted in order to have reliable 
endpoints for each particular subset of patients with uveitis. 
In this regard, clinical variables or ancillary tests described as 
relevant in terms of final outcomes such as retinal detachment 
or ERG for monitoring patients with VKH and Birdshot chor
ioretinopathy, respectively,10,20 must be considered for speci
fic-disease definitions of refractoriness.

Finally, for CS-refractoriness, we proposed a two-category 
definition, based on the timing and dosage of CS at the 
moment of the response categorization. Then, patients who 
remain active despite the use of CS during induction phase 
may be considered with an initial CS-refractoriness and 
a category of late CS-refractoriness may be used for subjects 
who achieve control of the inflammation and have a further 
reactivation after tapering of CS (maintenance phase), with an 
equivalent prednisone dose greater than 10 mg, which repre
sents a dose that it has been described as safer in a chronic 
therapy basis.12–14

Implications for Practice

Treatment response is a relevant outcome for the eva
luation of uveitis patients in both clinical setting and 
research. However, the lack of standardized criteria for 
the definition of treatment refractoriness leads to 
further difficulties at the time to interpret results and 
translate them to clinical practice. Using a systematic 
strategy, a search for definitions of “treatment refrac
toriness” in uveitis patients was conducted, in articles 
from January 2005 to October 2018. The present study 
provides a valuable summary and an approach for 
an universal definition for treatment refractoriness for 
uveitis in order to obtain reproducible data in future 
studies and to categorize the treatment effectiveness in 
the clinical practice. In addition, authors propose a set 
of practical definitions for specific conditions, which are 
expected to be used in a day-to-day clinical practice and 
in the context of research studies.
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Table 2. Proposed definitions for refractoriness of treatment in a patient with uveitis for different diseases.

Disease Definition of uveitis refractory to treatment Rationale for suggesting definition

Behçet Disease Presence of intraocular inflammation relapses despite treatment. A relapse is defined according 
clinical signs (anterior chamber and or vitreous) and/or ancillary testing (fluorescein angiogram 
for vasculitis, and OCT for macular edema).

Based on the literature reviewed in this 
study*

Birdshot 
chorioretinopathy

Evidence of persistent clinical inflammation (vitritis, papillitis, vasculitis) and/or disease subclinical 
progression on ancillary test (visual fields, electroretinography).

Based on previous panel reports** and 
a consensus among the authors.

Sarcoidosis Presence of chronic intraocular inflammation on clinical examination (persistent inflammation or 
relapse in less than 3 months after treatment discontinuation) and/or ancillary testing 
(fluorescein angiogram for vasculitis, and OCT for macular edema).

Based on previous panel reports**  
and a consensus among  
the authors.

Vogt-Koyanagi- 
Harada

Absence of inflammatory improvement (namely not achieving a two-step decrease in the level of 
inflammation or a decrease to grade 0) and/or persistence of retinal detachment, despite 4 to 
6 weeks of prednisone therapy, or to develop chronic recurrent stage of the disease.

Based on previous panel reports** and 
a consensus among the authors.

*Supplemental References: 7, 9, 12, 14, 18, 19, 21–23, 27, 32, 35, 38, 41, 42, 44, 49, 57, 60, 64, 65, 67, 69, 71, 75, 76, 81, 83, 85, 87, 90. 
**References: 3, 4.

OCULAR IMMUNOLOGY AND INFLAMMATION 5



Funding

This study was supported by Fondo de Fomento al Desarrollo Científico y 
Tecnológico (FONDEF) grant No. IT17I0087 (to CU) and National 
Agency for Research and Development (ANID) grant Fondecyt de 
Iniciación en Investigación No. 11191215 (to LC).

ORCID

Gabriel Rada, MD http://orcid.org/0000-0003-2435-0710
Loreto Cuitino, MSc, PhD http://orcid.org/0000-0003-2330-9732
Cristhian A. Urzua, MD, MSc http://orcid.org/0000-0001-5325-0415

References

1. Durrani OM, Tehrani NN, Marr JE. et al. Degree, duration, and 
causes of visual loss in uveitis. Br J Ophthalmol. 
2004;88:1159–1162. doi:10.1136/bjo.2003.037226.

2. Foster CS, Kothari S, Anesi SD. et al. The ocular immunology and 
uveitis foundation preferred practice patterns of uveitis 
management. Surv Ophthalmol. 2016;1:1–17. doi:10.1016/j. 
survophthal.2015.07.001.

3. Jabs DA, Nussenblatt RB, Rosenbaum JT. Standardization of uvei
tis nomenclature for reporting clinical data. Results of the first 
international workshop. Am J Ophthalmol. 2005;140:509–516. 
doi:10.1016/j.ajo.2005.03.057.

4. Jabs DA, Rosenbaum JT, Foster CS. et al. Guidelines for the use of 
immunosuppressive drugs in patients with ocular inflammatory 
disorders: recommendations of an expert panel. Am J Ophthalmol. 
2000;130:492–513. doi:10.1016/s0002-9394(00)00659-0.

5. Levy-Clarke G, Jabs DA, Read RW. et al. Expert panel recommen
dations for the use of anti-tumor necrosis factor biologic agents in 
patients with ocular inflammatory disorders. Ophthalmology. 
2007;121:785–796 e783. doi:10.1016/j.ophtha.2013.09.048.

6. Cuchacovich M, Pacheco P, Diaz G, et al. Role of Azathioprine in 
steroid resistant non infectious ocular inflammatory diseases. Rev Med 
Chil. 2007;135(6):702-707. doi:10.4067/s0034-98872007000600003.

7. Pacheco PA, Taylor SR, Cuchacovich MT, Diaz GV. Azathioprine 
in the management of autoimmune uveitis. Ocul Immunol 
Inflamm. 2008;16:161–165. doi:10.1080/09273940802204519.

8. Lee RWJ, Schewitz LP, Nicholson LB, Dayan CM, Dick AD. Steroid 
refractory CD4+ T cells in patients with sight-threatening uveitis. 
Investig Ophthalmol Vis Sci. 2009;50:4273–4278. doi:10.1167/ 
iovs.08-3152.

9. Nussenblatt RB, Whitcup SM. Fundamentals and Clinical Practice: 
Expert Consult. Missouri: Mosby 2010. 480 p.

10. Kawaguchi T, Horie S, Bouchenaki N, Ohno-Matsui K, 
Mochizuki M, Herbort CP. Suboptimal therapy controls clinically 
apparent disease but not subclinical progression of 
Vogt-Koyanagi-Harada disease. Int Ophthalmol. 2010;30:41–50. 
doi:10.1007/s10792-008-9288-1.

11. Zacks DN, Samson CM, Loewenstein J, Foster CS. 
Electroretinograms as an indicator of disease activity in birdshot 
retinochoroidopathy. Graefe’s archive for clinical and experimen
tal ophthalmology. Albrecht von Graefes Archiv fur klinische und 
experimentelle Ophthalmologie. 2002;240:601–607. doi:10.1007/ 
s00417-002-0506-7.

12. Gulati A, Sinha A, Jordan SC. et al. Efficacy and safety of 
treatment with rituximab for difficult steroid-resistant and 
dependent nephrotic syndrome: multicentric report. Clin 
J Am Soc Nephrol. 2010;5:2207–2212. doi:10.2215/ 
CJN.03470410.

13. Munkholm P, Langholz E, Davidsen M, Binder V. Frequency of 
glucocorticoid resistance and dependency in Crohn’s disease. Gut. 
1994;35:360–362. doi:10.1136/gut.35.3.360.

14. Niemeyer KM, Gonzales JA, Rathinam SR. et al. Quality-of-life 
outcomes from a randomized clinical trial comparing antimetabo
lites for intermediate, posterior, and panuveitis. Am J Ophthalmol. 
2017;179:10–17. doi:10.1016/j.ajo.2017.04.003.

15. Moshirfar M, Somani AN, Motlagh MN, Ronquillo YC. 
Management of cataract in the setting of uveitis. Curr Opin 
Ophthalmol. 2020;31(1):3–9. doi:10.1097/icu.0000000000000626.

16. Goldhardt R, Rose BS. Uveitic macular edema: treatment update. 
Curr Ophthalmol Rep. 2016;4(1):30–37. doi:10.1007/s40135-016- 
0090-3.

17. Cunningham ET, Ferrara D, Mrejen S, Freund KB, Zierhut M. 
Imaging the choroid and choroidal neovascularization in eyes 
with inflammation. Ocul Immunol Inflamm. 2016;24(3):243–245. 
doi:10.1080/09273948.2016.1180040.

18. Pato E, Martin-Martinez MA, Castelló A, et al. Development of an 
activity disease score in patients with uveitis (UVEDAI). 
Rheumatol Int. 2016;37(4):647–656. doi:10.1007/s00296-016- 
3593-1.

19. Herbort CP, Tugal-Tutkun I, Neri P. Failure to integrate quanti
tative measurement methods of ocular inflammation hampers 
clinical practice and trials on new therapies for posterior uveitis. 
J Ocul Pharmacol Ther. 2017;33(4):263–277. doi:10.1089/ 
jop.2016.0089.

20. Urzua CA, Guerrero J, Gatica H, Velasquez V, Goecke A. 
Evaluation of the glucocorticoid receptor as a biomarker of treat
ment response in Vogt-Koyanagi-Harada disease. Invest 
Ophthalmol Vis Sci. 2017;58(2):974–980. doi:10.1167/iovs.16- 
20783.

6 R. VALENZUELA ET AL.

https://doi.org/10.1136/bjo.2003.037226
https://doi.org/10.1016/j.survophthal.2015.07.001
https://doi.org/10.1016/j.survophthal.2015.07.001
https://doi.org/10.1016/j.ajo.2005.03.057
https://doi.org/10.1016/s0002-9394(00)00659-0
https://doi.org/10.1016/j.ophtha.2013.09.048
https://doi.org/10.4067/s0034-98872007000600003
https://doi.org/10.1080/09273940802204519
https://doi.org/10.1167/iovs.08-3152
https://doi.org/10.1167/iovs.08-3152
https://doi.org/10.1007/s10792-008-9288-1
https://doi.org/10.1007/s00417-002-0506-7
https://doi.org/10.1007/s00417-002-0506-7
https://doi.org/10.2215/CJN.03470410
https://doi.org/10.2215/CJN.03470410
https://doi.org/10.1136/gut.35.3.360
https://doi.org/10.1016/j.ajo.2017.04.003
https://doi.org/10.1097/icu.0000000000000626
https://doi.org/10.1007/s40135-016-0090-3
https://doi.org/10.1007/s40135-016-0090-3
https://doi.org/10.1080/09273948.2016.1180040
https://doi.org/10.1007/s00296-016-3593-1
https://doi.org/10.1007/s00296-016-3593-1
https://doi.org/10.1089/jop.2016.0089
https://doi.org/10.1089/jop.2016.0089
https://doi.org/10.1167/iovs.16-20783
https://doi.org/10.1167/iovs.16-20783

	Abstract
	Methods
	Search Strategy
	Selection of the Studies
	Data Extraction
	Proposed Definitions

	Results
	Literature Search and Selection of Trials
	Study Characteristics
	Terminology
	Definition of CS-refractoriness
	Definition of IMT and BIO-refractoriness

	Discussion
	Refractoriness to CS Treatment
	Refractoriness to BIO/IMT
	Proposed Definitions for Refractoriness of Treatment in Uveitis Subtypes
	Study Limitations

	Conclusions
	Implications for Practice
	Declaration of Interest
	Funding
	ORCID
	References

