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Introduction
Behcet’s disease (BD) is a complex, multi-system 
chronic inflammatory disorder characterized by 
occlusive vasculitis, mainly affecting young adults 

of reproductive age.1 Ocular involvement fre-
quently occurs in BD patients and is considered 
one of the most disabling and costly organ impair-
ments.2 Behcet’s uveitis (BU) is the most 
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Abstract
Background: The application of biologic agents has benefited patients with Behcet’s uveitis 
(BU) who do not respond to conventional treatment regimens. However, there is currently no 
consensus on the optimal treatment regimen of interferon alpha-2a (IFN-α2a) for refractory 
BU.
Objectives: To evaluate treatment outcomes and safety of IFN-α2a in a large series of 
refractory BU patients and to explore whether nonbiologic immunomodulatory agents 
(cyclosporin A) other than corticosteroids should be concomitantly used.
Design: We conducted a retrospective cohort study, which included 153 BU patients who 
received IFN-α2a treatment between December 2012 and September 2023 with a minimum 
duration of 6 months.
Methods: Best-corrected visual acuity (BCVA), the frequency of uveitis relapse, corticosteroid-
sparing effect, and side effects were evaluated.
Results: Of the 153 patients enrolled, 87 patients were treated with IFN-α2a plus 
corticosteroids (IC), and 66 patients were treated with IFN-α2a plus corticosteroids and 
cyclosporin A (ICC). Both IFN-α2a treatment regimens significantly improved BCVA as 
early as 2 months following treatment, and the improvement was maintained over at least 
a 2-year follow-up. At the final visit, 86.8% and 73.1% of the affected eyes in the ICC and IC 
groups achieved improved or stable vision, respectively. The ICC regimen was more effective 
at improving vision (p = 0.01). Overall, the frequency of uveitis relapse and the dose of oral 
prednisolone were significantly reduced in both groups after treatment (all p < 0.0001). 
However, there were no statistically significant differences in these parameters between the 
two groups. None of the included patients experienced serious side effects that led to the 
discontinuation of IFN-α2a therapy.
Conclusion: IFN-α2a treatment is a promising option for patients with refractory BU. Our 
results showed that cyclosporin A as an adjunct could enhance the therapeutic effect of IFN-
α2a.
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common ocular manifestation in these patients, 
and dysfunctional T cell-mediated immunity is 
presumably involved in its development.3,4 BU 
usually manifests as recurrent non-granuloma-
tous panuveitis and retinal vasculitis, and is one 
of the most common uveitis entities leading to 
blindness.1,5 Systemic corticosteroids combined 
with other nonbiologic immunomodulatory 
agents have been used for BU patients. However, 
some BU patients, with reports of up to 41.3%, 
show poor or no response to nonbiologic immu-
nomodulatory agents even at optimal or maxi-
mum therapeutic doses.6

The recent introduction of biologic agents has 
benefited BU patients irresponsive to conven-
tional treatment regimens.7–9 Infliximab and adal-
imumab are the most common biologics used to 
treat BU. Another one is interferon alpha-2a 
(IFN-α2a). One recent retrospective study 
reported comparable outcomes between IFN-α2a 
and infliximab in patients with refractory BU.10 
However, no RCT-based evidence is available 
regarding the best treatment option in the case of 
nonbiologic immunomodulatory agents’ failure. 
Physicians’ preference for IFN-α2a or tumor 
necrosis factor-alpha (TNF-α) inhibitors relies 
on their experience and patient-related factors, 
such as financial burden, risk of latent infection 
reactivation, and potential side effects.11,12 Given 
the lower cost of IFN-α2a than anti-TNF-α ther-
apy in China, IFN-α2a may be a better choice for 
patients with refractory BU.13 Since IFN-α2a was 
first applied to the treatment of refractory BU, 
many studies have reported its effectiveness and 
safety based on relatively small samples.11,14,15 
Therefore, studies on a large cohort of refractory 
BU patients on IFN-α2a treatment with a long-
term follow-up are needed to provide more evi-
dence of efficacy.

At present, there is no consensus on the optimal 
treatment regimen of IFN-α2a for refractory 
BU. Previous studies mostly used IFN-α2a in 
combination with corticosteroids. In recent 
years it has been increasingly recognized that 
this regimen is inadequate and unworkable for 
some more intractable BU patients.13,16 Whether 
the concomitant use of IFN-α2a with nonbio-
logic immunomodulatory agents (such as cyclo-
sporine A) other than corticosteroids would 
bring more benefits for refractory BU patients 
need to be explored.

This study aimed to evaluate treatment outcomes 
and safety of IFN-α2a for refractory BU in a large 
cohort with a relatively long-term follow-up. 
More importantly, we, for the first time, com-
pared clinical outcomes of two regimens, namely 
IFN-α2a plus corticosteroids (IC) and IFN-α2a 
plus corticosteroids and cyclosporine A (ICC) on 
visual prognosis and uveitis recurrence.

Methods
This retrospective cohort study was conducted 
using the national uveitis database established by 
the Uveitis Center of the First Affiliated Hospital 
of Chongqing Medical University.17,18 We con-
secutively extracted detailed medical records of 
371 BU patients receiving IFN-α2a treatment 
between December 2012 and September 2023. 
All patients met the proposed international diag-
nostic criteria for BD.19,20 Refractory BU patients 
treated with IFN-α2a regularly for at least 
6 months were included in this study. Patients 
who did not take corticosteroids due to pre-exist-
ing steroid-induced femoral head necrosis and 
those who used cyclosporine A intermittently and 
irregularly were all excluded from this study. 
Therefore, a total of 153 refractory BU patients 
were included in this study. Refractory BU was 
defined as at least two or three relapses in the year 
before enrollment despite the use of corticoster-
oids and at least one nonbiologic immunomodu-
latory agent for a minimum of 1 year. Uveitis 
relapse was defined as a reappearance of intraocu-
lar inflammation such as anterior chamber cells, 
vitritis, or retinal vasculitis regardless of the sever-
ity, or worsening of pre-existing inflammation 
with reference to the Standardization of Uveitis 
Nomenclature (SUN) Working Group guide-
lines.21 Retinal vasculitis was also determined 
according to the guidelines established by the 
SUN Working Group. All included patients were 
treated with IFN-α2a after signing a written 
informed consent. As described previously, IFN-
α2a (3SBio Inc., Shenyang, China) subcutaneous 
injection was used with an initial dose of 3 million 
units daily for the first 3 months, decreased to 
every other day for another 3 months, and further 
tapered every 2 or 3 months.22

The enrolled patients could be further divided 
into two groups based on two regimens of IFN-
α2a therapy. Before 2018, all patients received 
the IC regimen (known as the IC group). Briefly, 
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IFN-α2a was used only in combination with low-
dose corticosteroids as previously reported, and 
thus all other nonbiologic immunomodulatory 
agents were discontinued before the initiation of 
IFN-α2a therapy.22 Since 2018, all new refrac-
tory BU patients treated with IFN-α2a have been 
on the ICC regimen (known as the ICC group) 
due to the increasing reports of its beneficial 
effects in recent years. Cyclosporine A was the 
most commonly used nonbiologic immunomodu-
latory agent in our clinical practice due to the 
good performance we experienced clinically dur-
ing past decades.23 Therefore, the enrolled 
patients in the ICC group received cyclosporine 
A as a concomitantly used agent of IFN-α2a 
treatment. Cyclosporine A was used in parallel 
with IFN-α2a therapy until IFN-α2a administra-
tion was discontinued. The initial dose of cyclo-
sporine A was 2–4 mg/kg/day, and this dosage was 
used for at least 6 months. In cases where the ini-
tial dosage was over 2 mg/kg/day, a reduction in 
the dose of cyclosporine A was made according to 
the improvement of intraocular inflammation or 
side effects. The therapeutic regimens before and 
after IFN-α2a initiation in both groups are shown 
in Table S1. For these two groups, the initial dose 
of systemic corticosteroids was 20 mg/day at the 
beginning of IFN-α2a treatment. The dose of 
corticosteroids was gradually reduced based on 
the improvement of intraocular inflammation.24

Data collected at the first visit and each follow-up 
visit for all patients, including demographics, 
medical history, treatment, ophthalmic examina-
tions (slit-lamp microscopy, intraocular pressure, 
best-corrected visual acuity (BCVA), and oph-
thalmoscopy), auxiliary examinations if per-
formed (optical coherence tomography, 
ultrasound biomicroscopy, fundus fluorescein 
angiography (FFA), B-scan ultrasonography, and 
color fundus photography), and necessary labora-
tory tests (routine blood test and serum biochem-
ical test) were recorded into the database. The 
primary outcome measure was the rates of BCVA 
change (visual improvement, stabilization, and 
deterioration) during IFN-α2a therapy. The sec-
ondary outcome measures were changes in the 
number of uveitis relapses per patient-year, 
BCVA, and the dose of prednisone. Improved or 
deteriorated visual acuity was separately defined 
as a doubling or halving of the visual angle, cor-
responding to an increase or drop of three lines 
on a logarithmic visual acuity chart.21

SAS software (version 9.4; SAS Institute Inc., 
Cary, NC, USA) and GraphPad software 
(GraphPad Prism version 8.3.0 for Windows, San 
Diego, CA, USA) were used to conduct statistical 
analyses. Quantitative data with normal distribu-
tion were presented as mean ± standard deviation 
(SD), and those with non-normal distribution 
were shown as median with interquartile range 
(IQR). Qualitative data were expressed as fre-
quencies and percentages (n, %). Visual acuity 
for analysis was converted to a logarithm of the 
minimum angle of resolution (logMAR). For vis-
ual acuities of counting fingers or less, logMAR 
values were assigned as previously described.25 
Generalized estimating equation (GEE) was per-
formed to adjust for the inter-eye correlation 
within the same subject. Baseline demographics 
and clinical characteristics were compared 
between the ICC and IC group using Student’s t 
test, Mann–Whitney U test, Fisher exact test, 
Chi-square test (or with Yates’ correction), or 
GEE as appropriate (Table 1, Tables S2 and S3). 
For the primary outcome analysis, characteristics 
with significance at baseline comparison 
(p < 0.05) were adjusted as potential confounders 
in GEE. Categorical baseline visual acuity, IFN-
α2a treatment time, and follow-up time were 
finally used in the multivariable model (Table S4). 
Subgroup analysis was also performed according 
to baseline visual acuity. In addition, mean change 
in visual acuity from baseline at the specified time 
point was tested using GEE (Figure 1). Mann–
Whitney U test, Wilcoxon matched-pairs signed-
rank test, Fisher exact test, Chi-square test (or 
with Yates’ correction), or log-rank test (for sur-
vival analysis) were performed for the secondary 
outcome analysis when appropriate. Differences 
were considered statistically significant when a 
two-sided p value was less than 0.05.

Results

Patient characteristics
Of the 153 patients enrolled, 66 were classified 
into the ICC group and 87 into the IC group. 
Overall, as shown in Table 1, the mean age at the 
uveitis onset and the initiation of IFN-α2a were 
27.6 ± 8.3 and 32.2 ± 8.9 years, respectively. The 
overwhelming majority were male (88.9%). 
Bilateral involvement was observed in 138 
patients (90.2%). All the patients had posterior 
segment involvement of the eye, including optic 
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nerve head inflammation (n = 69, 25.6%), retinal 
infiltrates (n = 87, 32.2%), retinal vasculitis iden-
tified by FFA (n = 264, 97.8%), retinal vein occlu-
sion (n = 63, 23.3%), and macular edema (n = 96, 
35.6%). Of these patients, 131 individuals 
(85.6%) developed panuveitis. The median dura-
tion of BU before IFN-α2a treatment was 46 
(IQR 28–75.5) months. The median IFN-α2a 
treatment period was 19.4 (IQR 12.4–
32.7) months, with 67 patients being treated for 
more than 2 years. The median follow-up time 
was 19.4 (IQR 12.4–34.1) months. Of 153 
patients, 119 patients were followed up for longer 
than 12 months. Table S2 summarizes the ocular 
complications of BU at baseline. Their previous 
extraocular manifestations are shown in Table 
S3. Generally, baseline characteristics were simi-
lar between the two groups except for the IFN-
α2a treatment and follow-up time (p = 0.003 and 

p = 0.004, respectively) and distribution of base-
line visual acuity (p = 0.02).

Outcomes of two regimens of IFN-α2a therapy
A total of 270 affected eyes from 153 BU patients 
were included in the IFN-α2a outcome analysis. 
Twenty-one eyes were excluded from this analysis 
due to severe optic and retinal atrophy resulting in 
no light perception before IFN-α2a treatment, 
without any possibility of improvement. Overall, 
the median logMAR BCVA of all affected eyes 
was significantly improved from 1.3 (IQR 0.7–
2.1) at baseline to 0.9 (IQR 0.3–2.1) at the final 
visit after treatment (p = 0.003). As seen in Figure 
1, two regimens of IFN-α2a therapy significantly 
improved visual acuity as early as 2 months after 
initiation of treatment, and the improvement was 
maintained at least for a 2-year follow-up. At the 

Table 1.  Characteristics of the patients at baseline.

Characteristics Total (N = 153, n = 270) ICC (N = 66, n = 114) IC (N = 87, n = 156) p Valuea

Age at onset (years) 27.6 ± 8.3 27.9 ± 9.1 27.4 ± 7.8 0.71

Male 136 (88.9%) 59 (89.4%) 77 (88.5%) 0.86

Age at IFN-α2a initiation (years) 32.2 ± 8.9 32.1 ± 9.4 32.3 ± 8.5 0.93

Duration of BU (months) 46.0 (28.0–75.5) 40.0 (24.0–71.0) 50.0 (30.0–81.0) 0.07

Duration of IFN-α2a treatment (months) 19.4 (12.4–32.7) 16.6 (12.4–25.2) 26.8 (12.1–39.1) 0.003

Total follow-up (months) 19.4 (12.4–34.1) 16.6 (12.4–26.1) 26.8 (12.1–41.5) 0.004

Bilateral involvement 138 (90.2%) 56 (84.8%) 82 (94.3%) 0.053

Relapse frequency (relapses/patient-year) 4.0 (2.0–6.5) 4.0 (2.0–7.2) 3.0 (2.0–6.0) 0.61

Baseline BCVA (LogMAR) 1.3 (0.7–2.1) 1.0 (0.4–2.1) 1.3 (0.8–2.1) NAb

Categorical baseline BCVA 0.02

  Baseline BCVA ⩽ 20/200 168 (62.2%) 61 (53.5%) 107 (68.6%)  

  20/200 < Baseline BCVA ⩽ 20/50 63 (23.3%) 31 (27.2%) 32 (20.5%)  

  Baseline BCVA > 20/50 39 (14.5%) 22 (19.3%) 17 (10.9%)  

Data are presented as mean ± SD, median (IQR), and no. (%).
ap values represent comparisons between the ICC and IC groups.
bNA, p value could not be obtained because the non-normal distribution of baseline logMAR BCVA prevented correction of the inter-eye correlation 
within the same subject.
BCVA, best-corrected visual acuity; BU, Behcet’s uveitis; IC, patients treated with IFN-α2a plus corticosteroids; ICC, patients treated with IFN-
α2a plus corticosteroids and cyclosporin A; IFN-α2a, interferon alpha-2a; IQR, interquartile range; LogMAR, logarithm of the minimum angle of 
resolution; NA, not applicable.
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final visit, 86.8% and 73.1% of the affected eyes in 
the ICC and IC groups achieved improved or sta-
ble vision, respectively. Moreover, we performed a 
subgroup analysis according to baseline visual 
acuity. The rate of visual stabilization or improve-
ment in the eyes with a baseline BCVA equal to or 
below 20/200 was lower than that in the eyes with 
a baseline BCVA better than 20/50 (Table 2). 
Additionally, a notable improvement was observed 
in 58 (81.7%) out of 71 eyes with macular edema 
in patients who underwent optical coherence 
tomography evaluation before and after IFN-α2a 
treatment.

The frequency of uveitis relapse was significantly 
reduced from 4.0 (IQR 2.0–7.2) and 3 (IQR 2.0–
6.0) relapses per patient-year before IFN-α2a 
treatment to 0.7 (IQR 0–1.8) and 0.8 (IQR 
0–2.0) relapses per patient-year, respectively, in 
the ICC and IC groups (both p < 0.0001). The 
median time to the first relapse during treatment 
was 12 (IQR 7–16) and 9 (IQR 4.8–21.2) months 
in the ICC and IC groups, respectively. There 

was no uveitis recurrence in 57 patients (32.2% in 
the IC group and 43.9% in the ICC group) 
throughout the follow-up period.

The corticosteroid-sparing effect was achieved in 
both groups. As seen in Figure 2(a), oral predni-
solone dose was obviously reduced at each time 
point compared to baseline during a 2-year fol-
low-up period in both groups. At the last visit, the 
dose of oral prednisolone was reduced from base-
line to 12.9 (IQR 7.5–16.9) mg/day in the ICC 
group and 12.5 (IQR 5–17.5) mg/day in the IC 
group (both p < 0.0001). Overall, in 40.5% of 
patients (42.5% in the IC group and 37.9% in the 
ICC group), the prednisolone dose was success-
fully reduced to 10 mg/day or less while maintain-
ing inactive uveitis. We also noted that 29 patients 
(19.0%) successfully reduced their prednisolone 
dose to discontinuation throughout the follow-up 
period. In addition, 25 patients (16.3%) discon-
tinued IFN-α2a treatment 6 months after the 
complete control of intraocular inflammation as 
well as systemic manifestations. The duration of 

Figure 1.  Changes in BCVA over time during IFN-α2a therapy.
The mean changes in logMAR BCVA from baseline at the specified time point after IFN-α2a treatment are shown. The 
generalized estimating equation was performed to test the significance of BCVA changes from baseline. Given the 
retrospective nature of this study, the patients included were not exactly followed up every 2 months. Therefore, the exact 
number of eyes with BCVA records at a specific time point is given at the bottom of the image.
*p < 0.05. **p < 0.01.
BCVA, best-corrected visual acuity; IC, patients treated with IFN-α2a plus corticosteroids; ICC, patients treated with IFN-α2a 
plus corticosteroids and cyclosporine A; IFN-α2a, interferon alpha-2a; LogMAR, the logarithm of the minimum angle of 
resolution.
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their treatment was 40 ± 12.2 months, and they 
were followed up for 8 (IQR 5–13) months after 
discontinuation.

Comparisons of outcomes between the IC 
regimen and ICC regimen
To date, there is no consensus on the optimal 
regimen of IFN-α2a treatment for uveitis. In this 
study, we investigated whether cyclosporin A 
other than corticosteroids could act as an adjunct 
to enhance the effect of IFN-α2a in the manage-
ment of refractory BU. As shown in Table 2, a 
higher proportion of improved or stable vision 
and a lower proportion of vision loss were 
observed in the ICC group as compared to the IC 
group (p = 0.01). Furthermore, we performed a 
subgroup analysis in the context of the same level 
of baseline BCVA to exactly compare the visual 

prognosis. Notably, we found that in eyes with 
baseline BCVA equal to or below 20/200, the 
proportion of improved or stable vision in the 
ICC group was significantly higher than that in 
the IC group (p = 0.04). However, in eyes with 
baseline BCVA better than 20/200, there was no 
difference concerning the visual outcome between 
these two groups.

We also compared the relapse frequency, the time 
to first relapse (Figure 2(b)), and the corticoster-
oid-sparing effect between these two groups after 
treatment. There were no statistically significant 
differences in all of these parameters.

Side effects
Of these 153 patients treated with IFN-α2a, flu-
like symptoms were the most common side effect 

Table 2.  Visual acuity outcomes of the patients treated with IFN-α2a.

Outcomes Total (n = 270) ICC (n = 114) IC (n = 156) Adjusted OR (95% CI) 
(ICC vs IC)

Adjusted p value 
(ICC vs IC)

Change from baseline (overall) 2.5 (1.2–5.1)a 0.01

 � Visual stabilization or 
improvement

213 (78.9%) 99 (86.8%) 114 (73.1%)  

  Visual deterioration 57 (21.1%) 15 (13.2%) 42 (26.9%)  

Subgroup analysis (stratified by baseline BCVA)

  Baseline BCVA ⩽ 20/200 2.5 (1.0–6.1)b 0.04

  �  Visual stabilization or 
improvement

125 (74.4%) 52 (85.2%) 73 (68.2%)  

    Visual deterioration 43 (25.6%) 9 (14.8%) 34 (31.8%)  

  20/200 < Baseline BCVA ⩽ 20/50 2.5 (0.6–10.6)b 0.21

  �  Visual stabilization or 
improvement

52 (82.5%) 27 (87.1%) 25 (78.1%)  

    Visual deterioration 11 (17.5%) 4 (12.9%) 7(21.9%)  

  Baseline BCVA > 20/50 0.5 (0.0–14.6)b 0.71

  �  Visual stabilization or 
improvement

36 (92.3%) 20 (90.9%) 16 (94.1%)  

    Visual deterioration 3 (7.7%) 2 (9.1%) 1 (5.9%)  

Data are presented as no. (%).
aAdjusted for the categorical baseline visual acuity and the IFN-α2a treatment and follow-up time.
bAdjusted for the IFN-α2a treatment and follow-up time.
BCVA, best-corrected visual acuity; CI, confidence interval; IC, patients treated with IFN-α2a plus corticosteroids; ICC, patients treated with IFN-
α2a plus corticosteroids and cyclosporin A; IFN-α2a, interferon alpha-2a; OR, odds ratio.
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(89.1%; n = 131/147), followed by fatigue (27.2%; 
n = 40/147), hair loss (19.7%; n = 29/147), arthral-
gia (17.0%; n = 25/147), gastrointestinal discom-
fort (16.3%; n = 24/147), mild/moderate elevation 
of serum liver enzymes (13.3%; n = 15/113), mild/
moderate leukopenia or reduction in platelet 
counts (13.1%; n = 14/107), skin itch (7.5%; 
n = 11/147), insomnia (6.1%; n = 9/147), lethargy 
(4.8%; n = 7/147), mild depression (2.7%; 
n = 4/147), chest distress (0.6%; n = 1/147). There 
was no significant difference regarding the per-
centage of side effects between the ICC group 
and the IC group. These aforementioned side 
effects were considerably improved following the 
reduction of the IFN-α2a dose or the adjustment 
of the drugs concomitantly used.

Discussion
This study, to our knowledge, is the first one to 
compare the difference of therapeutic effect 
between patients treated with IC and those 
treated with ICC. Our results showed that the 
ICC regimen generally achieved a better visual 
prognosis as compared to the IC regimen, espe-
cially for patients with baseline BCVA equal to or 
below 20/200. Moreover, our findings, on the one 

hand, confirmed the efficiency of IFN-α2a in 
improving BCVA and reducing uveitis recurrence 
and corticosteroid doses. On the other hand, its 
early use is recommended for patients with con-
traindications for anti-TNF-α agents.

BU is a sight-threatening disease that can cause 
blindness if not treated appropriately and 
promptly, thus severely compromising patients’ 
quality of life.24 Given their targeted immunoreg-
ulatory properties, biologic therapies, especially 
infliximab and adalimumab, have been increas-
ingly recognized to outperform conventional 
treatment options, providing better disease con-
trol and a more favorable safety profile for patients 
with sight-threatening uveitis involving the poste-
rior segment.26 Evidence from different countries 
also shows that IFN-α2a may provide additional 
benefits to refractory BU patients.13,27–31 However, 
given the rarity of BU in certain countries, almost 
all previous studies had the limitation of a rela-
tively small number of participants. Therefore, a 
large cohort study with enough long-term follow-
up is necessary to further validate the effective-
ness of IFN-α2a in previous studies. In this study, 
a large cohort consisting of 153 refractory BU 
patients treated with IFN-α2a were enrolled and 

Figure 2.  Changes in prednisolone dose over time and survival probability of no relapse during IFN-α2a 
therapy. (a) Changes in the prednisolone dose are shown during follow-up in the ICC and IC groups. Data are 
shown as the median and 95% confidence intervals. (b) Kaplan–Meier survival curves for the time to the first 
uveitis relapse are shown since the initiation of IFN-α2a therapy in the ICC and IC groups (p = 0.3).
IC, patients treated with IFN-α2a plus corticosteroids; ICC, patients treated with IFN-α2a plus corticosteroids and 
cyclosporine A; IFN-α2a, interferon alpha-2a.
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followed up for a relatively long time. Our results 
show that both IFN-α2a treatment regimens 
could significantly benefit BU patients when con-
ventional treatment fails.

It is well known that the aim of treating BU is to 
preserve vision and prevent vision loss. Therefore, 
the evaluation of emerging drugs is mainly based 
on their success in maintaining vision.32 Previous 
studies have suggested the beneficial effect of 
IFN-α2a in maintaining vision for BU patients, 
despite the diversity in its treatment regimens. 
Two recently published studies showed that 
BCVA was notably improved as early as 1 month 
after initiation of IFN-α2a.11,14 Similarly, our 
results showed a significant improvement in 
BCVA at 2 months following treatment, and this 
improvement was maintained at least for a 2-year 
follow-up when compared to the baseline values. 
It is worth noting that visual acuity was observed 
to fluctuate over time, which may be attributed to 
factors such as irregular follow-up visits, varia-
tions in treatment adherence, and disease pro-
gression. Others’ findings and ours further 
confirmed the advantage of IFN-α2a in inducing 
a rapid control of ocular inflammation and main-
taining long-term remission.12,27 One study from 
France reported stable or improved vision in 29 
affected eyes (76.3%) after treatment with IFN-
α2a.33 In another study from Turkey, 84.3% of 
16 patients obtained stable or improved visual 
acuity.34 Impressively, up to 94.8% of the 53 
patients from 1 German study achieved visual 
improvement or stabilization.35 We also observed 
a beneficial effect, with 78.9% of the 270 affected 
eyes achieving visual stabilization or improve-
ment (86.8% in the ICC group and 73.1% in the 
IC group). Interestingly, we found that eyes with 
baseline BCVA of more than 20/50 could achieve 
a better visual prognosis than those with baseline 
BCVA equal to or lower than 20/200. These find-
ings, on one hand, could partially explain that the 
discrepancy in visual outcomes reported previ-
ously may arise from differences in BCVA at 
baseline and IFN-α2a regimens used in the treat-
ment. On the other hand, our findings highlight 
the early use of IFN-α2a in the management of 
refractory BU patients.

Although IFN-α2a has been widely used to treat 
refractory BU, no consensus has been reached 
concerning its optimal treatment regimen. 

In previous studies, IFN-α2a was commonly 
administrated in combination with corticoster-
oids. Growing evidence shows that both IFN-α 
and corticosteroids can enhance the suppressive 
activity of Treg cells.36,37 Their combination may 
synergistically strengthen immunosuppressive 
actions. The effect of concomitant use of IFN-α 
with other nonbiologic immunomodulatory 
agents remains controversial, as some scholars 
believe that other nonbiologic immunomodula-
tory agents might antagonize the effect of IFN-
α.38 However, in recent years, this concomitant 
use of IFN-α with other nonbiologic immu-
nomodulatory agents has been increasingly shown 
to be effective and relatively safe for patients with 
more refractory or severe BU.13,37 Our results also 
showed that the ICC group achieved an overall 
higher proportion of improved or stable vision 
compared to the IC group. Notably, we found 
that the significant difference in visual outcomes 
between the two groups depended on baseline 
visual acuity. In eyes with baseline BCVA equal 
to or below 20/200, the ICC regimen was more 
effective in improving vision. However, there 
were no differences between these two groups in 
the context of baseline BCVA better than 20/200. 
The development of anti-drug antibodies has 
been shown to be associated with a reduced 
response or non-response to IFN-α2a.39 The 
concomitant use of nonbiologic immunomodula-
tory agents has been reported to reduce the 
immunogenicity of TNF inhibitors and decrease 
the formation of anti-drug antibodies.40 It is likely 
that the concomitant use of IFN-α with cyclo-
sporin A may also achieve this effect through the 
aforementioned mechanisms. More studies are 
needed to clarify the complex mechanisms of the 
combination of IFN-α2a with cyclosporin A.

Recurrent inflammatory episodes are a typical 
clinical feature of BU, and their frequency and 
severity eventually determine the visual progno-
sis.41 As previously reported, this study also sup-
ports the opinion that IFN-α2a therapy can 
significantly reduce the frequency of uveitis 
relapse and thus improve visual outcomes.13,22 
Our study showed that 43.9% of patients in the 
ICC group and 32.2% in the IC group achieved 
complete control of uveitis throughout the follow-
up period. In the remaining patients with recur-
rent uveitis, the median time to the first relapse 
during treatment was 12 months in the ICC group 
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and 9 months in the IC group. These findings 
indicated that both the ICC and IC regimes could 
effectively control intraocular inflammation, sub-
sequently improving the patient’s visual progno-
sis. However, there was no significant difference 
regarding the relapse frequency between the two 
regimes. Whether there is a difference in the 
severity of intraocular inflammation at each 
relapse between the two regimens needs to be fur-
ther studied in the future. The effectiveness of 
IFN-α2a in tapering systemic corticosteroids 
while maintaining inactive uveitis was evaluated 
following the SUN’s guidelines. Our study dem-
onstrated that both IFN-α2a treatment regimens 
seem to achieve a successful corticosteroid-spar-
ing effect, consistent with previous report.33

Several studies have reported that IFN-α2a treat-
ment is also associated with the control of extraoc-
ular manifestations, such as genital ulcerations, 
arthritis, and skin lesions.13,42 In this study, 
extraocular manifestations were not strictly ana-
lyzed mainly due to the lack of regular follow-up 
of these patients by relevant specialists such as 
rheumatologists and dermatologists. However, it 
is certain that none of the patients enrolled in this 
study developed new or severe extraocular mani-
festations during IFN-α2a treatment. According 
to the available incomplete data, we observed that 
17 patients in the ICC group and 23 patients in 
the IC group reported notable improvement in 
their pre-existing extraocular manifestations dur-
ing treatment. Meanwhile, two patients in the 
ICC group and six patients in the IC group 
reported no change in their symptoms.

As reported in previous studies, IFN-α2a-related 
side effects are common, but most are dose-
dependent, reversible, and not severe enough to 
prevent its further use.11,16 All patients enrolled in 
this study generally tolerated the IFN-α2a treat-
ment well, although mild to moderate abnormali-
ties, such as flu-like symptoms (fever, headache, 
and muscle pain), were observed in some patients. 
Mild or moderately elevated liver enzymes 
returned to normal levels in all these patients after 
adjustment of the dose of IFN-α2a and other 
drugs concomitantly used. Furthermore, we did 
not find an additionally increased percentage of 
the side effects in the ICC group, possibly due to 
the low dose of the drugs concomitantly used. 
Our study suggests that a low dose of cyclosporin 
A as an adjunct may have a synergistic effect with 

IFN-α2a but does not increase the risk of devel-
opment of the side effect.

The retrospective design of this study was its 
major limitation. While it involved a large cohort, 
we did not conduct a sample size calculation prior 
to the study due to its retrospective nature. The 
beneficial effects of the ICC regimen observed in 
refractory Chinese BU patients are expected to be 
validated in other populations. Since no patients 
reported thyroid dysfunction, routine screening, 
and monitoring of thyroid function, as well as the 
assessment of serum autoantibodies, were not 
conducted in this study, which needs to be 
addressed in future research. As for the subgroup 
analysis, the lack of differences in visual outcomes 
between the two groups at better baseline BCVA 
levels needs to be further confirmed in a larger 
cohort. In this study, cyclosporine A was selected 
as a concomitantly used agent in the ICC regimen 
due to the good performance we experienced 
clinically during past decades. The effects of con-
comitant use of IFN-α2a with other nonbiologic 
immunomodulatory agents need to be further 
investigated in the future. Additionally, these 
patients had a long median duration of BU at 
enrollment due to their prior long-term treatment 
with nonbiologic immunomodulatory agents 
before their first visit to our uveitis center.

Conclusion
In conclusion, this study, with a relatively large 
cohort, offers further support for the therapeutic 
effect and safety of IFN-α2a in the management 
of patients with refractory BU. Our findings also 
suggest that initiating IFN-α2a treatment at an 
earlier stage may be more beneficial if BU is 
determined to be refractory inflammation. 
Importantly, our results showed that cyclosporine 
A may serve as an adjunct to IFN-α2a treatment 
for refractory BU patients, especially for those 
with a worse BCVA at the first visit. Future pro-
spective multicenter studies are expected to fur-
ther validate these findings.
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