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Purpose: To assess serum levels of tumor necrosis factor-alpha (TNF-α) in uveitis 
patients with optic nerve inflammation (ONI).
Materials and Methods: A retrospective evaluation of 132 patients who underwent 
examination and treatment for uveitis with ONI was performed. A commercially 
available enzyme-linked immunosorbent assay kit was used to measure serum 
TNF-α levels. Serum samples of 30 healthy donors were used as controls.
Results: Serum TNF-α levels in uveitis patients with ONI were 3.8 times higher 
compared to those in healthy controls (15.8 ± 1.02 pg/mL and 4.1 ± 1.52 pg/mL, 
respectively, p < 0.05). The highest increase in serum TNF-α levels compared to 
controls was seen in intermediate uveitis.
Conclusion: Serum TNF-α levels in active period of uveitis with ONI were found to 
be statistically significantly increased compared to those in controls. This finding 
provides the rationale for the use of anti-TNF-α agents for the treatment of uveitis 
with optic nerve inflammation.
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Introduction
Tumor necrosis factor-alpha (TNF-α) is a 

proinflammatory cytokine produced by several types 
of cells (macrophages and activated T-cells) which can 
exert a tissue-dependent effect on the expression of 
various cytokines under pathological conditions.

In addition, TNF-α plays a role in chronic 
inflammation and contributes to autoimmune response 
development [1] in non-physiological situations.

It is an important mediator of intraocular tissue 
damage in uveitis patients as well as in different models 
of experimental uveitis [1, 2].

A significant role of TNF-α in the development of 
inflammation in the choroid has been demonstrated in 
animal uveitis models [3, 4].

Elevated TNF-α levels in the anterior chamber fluid 
[5, 6], vitreous [7], iris and ciliary body [8] of animals 
with experimental autoimmune uveitis have been 
reported.

Some studies have found elevated TNF-α levels 
in the vitreous of patients with sarcoid uveitis [9] and 
endogenous uveitis in general [10].

Most of the studies have noted elevated TNF-α levels 
in the anterior chamber fluid of patients with uveitis 
[11, 12, 13], including toxoplasmic, viral, presumed 

tuberculous, intermediate and HLA-B27-associated 
uveitis, as well as patients with Behçet disease and Vogt-
Koyanagi-Harada syndrome [12, 14, 16].

In 2006, Takase et al showed that TNF-α levels in 
the aqueous humor in infectious uveitis are higher than 
those in non-infectious uveitis [17]. Abu El-Asrar et al 
have reported that TNF-α levels in the anterior chamber 
fluid correlated with clinical uveitis activity [14].

However, others reported that TNF-α was found 
in the anterior chamber fluid and vitreous of 85% [16] 
and only 26% [18], respectively, of patients presenting 
with uveitis, whereas Foster et al have not found TNF-α 
in the anterior chamber fluid and vitreous of uveitis 
patients [19].

Evidence have been presented on elevated serum 
TNF-α in uveitis patients [2, 20], including those with 
Behçet disease-associated uveitis [21-23].

Serum TNF-α levels in patients with uveitis 
associated with active Behçet disease have been found 
to be significantly higher than those in patients with 
inactive disease [21], and according to Mesquida et 
al [22],  can be used as a marker of activity of Behçet-
associated uveitis. 

In addition, in 2001, Santos Lacomba et al reported 
that elevated serum TNF-α levels are associated with 
recurrent uveitis [2].
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However, others have found that serum TNF-α levels 
in uveitis patients were not significantly different from 
those of healthy controls [9, 11], or were below detection 
[17, 24].

Obviously, this issue requires clarification. To the 
best of our knowledge, no data have been reported on 
serum TNF-α levels in uveitis patients with optic nerve 
inflammation.

The purpose of the study was to assess serum levels of 
tumor necrosis factor-alpha (TNF-α) in uveitis patients 
with optic nerve inflammation (ONI).

Materials and Methods
A retrospective evaluation of 132 patients (53 men 

and 79 women; age, 18 to 74 years; duration of disease, 
1 month to 14 years) who underwent examination and 
treatment for uveitis with ONI was performed.

The standard ophthalmologic examination was 
performed, including ultrasound biomicroscopy (using a 
50-MHz transducer) and optical coherence tomography.

A commercially available enzyme-linked 
immunosorbent assay kit was used to measure serum 
TNF-α levels in uveitis patients with ONI. Serum samples 
of 30 healthy donors were used as controls. 

Statistica 6.1 software was used for the statistical 
analyses.

Results and Discussion
Serum TNF-α levels in uveitis patients with ONI were 

3.8 times higher compared to those in healthy donors 
(15.8±1.02 pg/mL and 4.1±1.52 pg/mL, respectively), 
and this difference was statistically significant (p<0.05).

These findings are consistent with other reports on 
elevated serum TNF-α levels in patients with uveitis [2, 
20-23].

However, our findings differ from those of some 
studies [9, 11, 17, 24,, including studies conducted 
recently [11], that have reported no statistically 
significant difference in serum TNF-α levels between 
uveitis patients and healthy controls.

The serum TNF-α levels in patients having various 
types of uveitis (depending on which part of the eye is 
affected) with ONI are shown in Fig. 1.

The highest (4.8 times) and the lowest (nearly 3 
times) increase in serum TNF-α levels compared to 
controls were seen in intermediate uveitis and posterior 
uveitis, respectively.

Interestingly, that the serum TNF-α levels in patients 
with anterior uveitis (16.18±1.09 pg/mL), posterior 
uveitis (12.2±1.31 pg/mL) and intermediate uveitis 
(19.6±1.25 pg/mL) were higher than in healthy controls 
(4.1±1.52 pg/mL), and each of these differences was 
statistically significant (p<0.05). In addition, there were 
statistically significant differences in serum TNF-α 
levels among patients with anterior uveitis, posterior 
uveitis and intermediate uveitis (p<0.05).

Our findings on a greater increase in serum TNF-α 
in anterior uveitis with ONI than in posterior uveitis with 
ONI are indirectly confirmed by the findings of others 
on correlation of TNF-α levels in anterior chamber fluid 
[14] and sera [21, 22] with uveitis activity. The greatest 
increase in serum TNF-α observed in intermediate 
uveitis may evidence the presence of the autoimmune 
response, with the cytokine playing a significant role in 
its development [1].

Investigation of serum TNF-α in uveitis is especially 
promising in the light of the success of anti-TNF-α 
therapy for the disease. TNF-α inhibitors have been 
widely used in the treatment of rheumatologic diseases 
all over the world including the USA, and, since the 
first reported use in 2001 of a TNF-α inhibitor for the 
treatment of uveitis, several new anti-TNF-α agents 
have emerged for the treatment of different uveitis 
entities [25]. The anti-inflammatory efficacy and 
immune regulation role of anti-TNF-α therapy for 
uveitis have been confirmed in clinical trials (VISUAL 
I, VISUAL II) [26]. Adalimumab has recently become 
the first Food and Drug Administration (FDA)- and 
European Medicines Agency (EMA)-approved TNF-α 
inhibitor for the treatment of uveitis [27]. Investigations 
on the potential of other biological preparations for the 
treatment of uveitis are underway.

It is noteworthy that our finding of elevated 
serum TNF-α in uveitis with ONI is to be considered 
in interrelationship with the activity of matrix 
metalloproteinase type 9 (MMP-9), with the latter 
targeting collagen IV, a major component of blood-
brain barrier basal lamina [28]. In 2013, Yamada H. et al 
showed in their experimental study that the expression 
of MMP-9 increased in the presence of TNF-α, and 
that increased levels of MMP-9 in cells that form the 
blood aqueous barrier resulted in degradation of the 
structure and increased permeability of these cells [29]. 
In addition, we have previously found that increased 
levels of MMP-9 (gelatinase type B) in uveitis patients 
are associated with the development of optic nerve 
subatrophy [30].

Hence, the use of anti-TNF-α therapy in uveitis 
with optic nerve inflammation is in need not only for 
resolution of inflammation, but is also promising for 
the reduction of TNF-α-induced expression of MMP-9 
[29], which we believe may contribute to reduction in 
the risk of developing optic nerve subatrophy.

Conclusions
In conclusion, serum TNF-α levels in active period 

of uveitis with optic nerve inflammation were found to 
be statistically significantly increased compared to those 
in controls. This finding provides the rationale for the 
use of anti-TNF-α agents for the treatment of uveitis 
with optic nerve inflammation.
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