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Viral anterior uveitis
Fabrizio Gozzi1, Pietro Gentile2, Luca De Simone1, Elena Bolletta1, Federica Alessandrello3, Lucia Belloni4, Martina Bonacini4, Stefania Croci4, 
Alessandro Zerbini4, Luca Cimino1,5

Abstract:
Anterior uveitis has various causes, but the majority of cases are viral induced. The most common viral anterior 
uveitis etiology includes double‑stranded DNA viruses of the Herpesviridae family, including Alpha herpes 
virinae  (herpes simplex 1 and 2 and varicella zoster virus), Beta herpesvirinae  (cytomegalovirus), and less 
frequently, Gamma herpesvirinae (Epstein‑Barr virus). In the last few decades, a growing body of evidence has 
correlated Fuchs uveitis etiology to the rubella virus from the Matonaviridae family, which has a single‑stranded 
RNA genome. The clinical presentation of each of these uveitis is hypertensive granulomatous anterior uveitis; 
however, the very slight differences between them, which often overlap, make differential diagnosis sometimes 
difficult. Therefore, diagnostic laboratory tests such as polymerase chain reaction and antibody index or 
Goldmann‑Witmer coefficient analyses on the aqueous humor help to identify the etiology in doubtful cases 
and thus to plan targeted treatment.
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Introduction

Viruses are obligate intracellular parasites, 
reproducing only within living cells. 

To date, some 5000 virus species have been 
described in detail, although there are believed to 
be millions of them.[1] Viruses are found in almost 
all ecosystems and represent the most abundant 
biological entity of all. They can localize in the 
eye and trigger an immune response that often 
results in ocular disease. When they affect the 
anterior part of the eye, they generate viral 
keratitis or viral anterior uveitis (VAU).

VAU may often be mistaken for noninfectious 
uveitis and inappropriately treated only with 
intensive topical steroids, with incomplete 
healing and relapse when therapy is discontinued.

As different viruses may cause VAU with 
similar clinical presentations, it is important 
to identify the causative agent to prescribe 
the appropriate treatment. The viruses 
known to cause VAU include herpes simplex 
virus  (HSV), varicellazoster virus  (VZV), 

cytomegalovirus  (CMV), Rubella virus  (RV), 
Epstein  −  Barr virus  (EBV), human T‑cell 
leukemia virus type 1 virus, Chikungunya virus, 
Dengue virus, Ebola virus, and Zika virus. The 
most commonly implicated viruses in VAU 
include HSV, VZV, CMV, and RV.[2‑4] However, 
the true role of the other viruses remains to be 
determined, as they may only be bystanders and 
not true infectious agents.[5]

Herpesviridae are double‑stranded DNA viruses; 
to date, there are 8 that can infect humans: HSV 
type‑1  (HSV‑1), HSV type‑2  (HSV‑2), VZV, 
CMV, EBV, human herpesvirus type‑6 (HHV‑6), 
human herpesvirus type‑7  (HHV‑7), and 
human herpesvirus type‑8  (HHV‑8). These 
viruses cause common diseases such as herpes 
labialis  (HSV‑1), herpes genitalis  (HSV‑2), 
chickenpox and herpes zoster  (VZV), and 
mononucleosis (EBV). While all Herpesviridae 
can cause eye disease, the most common ocular 
pathogens are HSV‑1, HSV‑2, VZV, and CMV; 
they account for 5%–10% of all uveitis cases 
seen at tertiary referral centers.[6] Although 
contact with herpes viruses is frequent in the 
general population, the resulting infection is 
usually asymptomatic, except for VZV, whose 
first infection causes the typical vesicular 
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rash  (chickenpox). These viruses are transmitted directly 
through secretions, infected skin, or mucous membranes. 
Some, especially Alpha herpesvirinae HSV‑1, HSV‑2, and 
VZV, are neurotropic viruses: after the first infection, they 
penetrate into the nerves and into the cell ganglia, where they 
persist in a latent form, establishing an “indissoluble bond” 
between the pathogen and the human organism. Providing 
that the conditions of the host immunity system impairment 
are favorable, only a small percentage reactivate and spread 
along the axons at the site of the primary infection, causing 
clinically manifest disease. The eye is an extension of the 
central nervous system and is often the primary site of a 
herpetic infection, where it subsequently reactivates along the 
richly innervated first branch of the trigeminal nerve. While 
Gamma herpes virinae EBV is a ubiquitous transforming 
virus showing tropism for B‑lymphocytes and sometimes 
causes anterior uveitis, Betaherpesvirinae CMV tends to 
infect corneal endothelial cells as well as neural and myeloid 
progenitor cells.[7‑9]

RV is a member of the genus Rubivirus of the Matonaviridae 
family (“Togaviridae” before 2018). It contains a positive‑sense, 
single‑stranded RNA genome. It is a strictly human pathogen 
transmitted through the respiratory airways and is the causative 
agent of rubella disease, also called German measles.[10,11]

This review focuses on the main viruses causing VAU, their 
clinical features, their management, and laboratory tests.

Main viruses Causing Viral Anterior Uveitis

Herpes simplex virus 1 and 2 anterior uveitis
As most authors do not subtype HSV, there is a lack of data 
regarding any differences between HSV‑1 and HSV‑2 in their 
clinical presentation. However, herpes simplex type 1 is much 
more common than type 2 due to how it is spread (respiratory 
versus genital route, respectively).[3,12] Cases of mixed infection 
with both HSV‑1 and HSV‑2 have also been reported, with the 
former more predominant than the latter.[13]

HSV anterior uveitis (HSV‑AU) is the most common cause of 
VAU in Europe, accounting for 15.6%–23.5% of cases.[14‑16] 
Involvement is usually unilateral, although rare cases of 
bilateral involvement have also been described.[17] This is 
an acute anterior granulomatous uveitis with “mutton fat” 
keratic precipitates (KPs) in a triangular arrangement (Arlt’s 
triangle) below the horizontal midline, posterior synechiae, 
sectorial iris atrophy, and ocular hypertension secondary to 
trabeculitis [Figure 1].[18] On anterior segment examination, an 
active keratitis or corneal scarring from previous infections and 
reduced corneal sensitivity can be found. Episcleritis or scleritis 
can complicate the clinical picture. Herpetic keratouveitis is an 
autoimmune inflammation following a herpetic infection that 
involves the corneal stroma or endothelium and the uvea.[19]

It is important to know how to recognize a relapse of uveitis 
that overlaps keratitis. When present, the latter is a valuable 
sign of herpetic infection. An acute unilateral anterior uveitis 

in a subject with a positive history of herpetic keratitis should 
be considered of herpetic nature unless proven otherwise. 
However, when keratitis is absent, or there is no history of 
previous keratitis, this does not exclude a herpetic uveitis 
origin; moreover, typical signs such as keratitis and iris 
atrophy are not always present at initial presentation.[18,20] 
To clarify, HSV‑related keratitis may be a rare primary 
manifestation of viral infection; it can present as superficial 
punctate keratopathy or corneal vesicles, which can evolve 
to form microdendritic lesions. Instead, HSV‑AU is typically 
considered to occur during recurrences.

A frequent finding is an irregular pupil, caused by iris atrophy, 
typically sectoral in HSV, which is determined by ischemic 
necrosis of iris stroma.[21]

Unilateral involvement, granulomatous KPs, sectoral 
iris atrophy, pupillary distortion, and acute intraocular 
pressure  (IOP) spikes at recurrence are highly suggestive 
features for a clinical diagnosis of herpetic AU. It is not yet 
clear whether the inflammation of the uvea is due to a cytotoxic 
effect of the virus or an immunopathological mechanism.[22]

Despite concerns of renal toxicity and drug resistance, 
systemic formulations of the guanosine analog of acyclovir 
and its prodrug valacyclovir are reasonably well tolerated and 
remain the mainstay of therapy in the management of herpetic 
eye diseases, both for the acute disease and for long‑term 
prophylaxis to prevent recurrences.[23‑26] Valacyclovir is 
preferred because of its greater bioavailability and because 
of the simpler dosing schedule; in fact, valacyclovir 1000 mg 
three times daily is as effective in acute herpetic uveitis as 
acyclovir 800 mg five times daily.[27,28] In our practice, patients 
are kept on a daily dose of prophylactic oral valacyclovir (500 
or 1000 mg) for a minimum of 2 years after the first episode of 
uveitis, with a tendency toward life‑long treatment.[29] Systemic 
antiviral therapy is generally accompanied by topical steroid 
therapy to counteract the inflammatory response.

Varicella zoster virus anterior uveitis
About 40%–60% of immunocompetent patients with herpes 
zoster ophthalmicus (HZO) can develop anterior uveitis, which 
can be present for many months and which can be observed 
during chicken pox only rarely. However, the diagnosis of 

Figure 1: Herpes simplex virus anterior uveitis. (a) Sectoral iris atrophy 
visible on slit lamp retroillumination. (b) Mutton‑fat keratic precipitates 
typically distributed in a wedge‑shaped region on the inferior corneal 
endothelium, known as Arlt’s triangle
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VZV anterior uveitis (VZV‑AU) can be very difficult in the 
absence of dermatitis along the first trigeminal branch (zoster 
sine herpete).

Granulomatous KPs, posterior synechiae, pupillary distortion, 
and elevated IOP are also characteristics of this type of 
uveitis.[30] Although it is impossible to determine exactly 
whether the virus responsible for herpetic uveitis is HSV or 
VZV without laboratory tests, some clinical features can lead to 
suspecting one or the other infectious agent. In fact, in VZV‑AU, 
iris atrophy is much more extended and defined than it is in 
HSV, which has a circular segmental appearance [Figure 2]. The 
viral load of VZV in the aqueous humor (AH) correlates with 
the intensity of iris atrophy and pupil distortion.[31] In addition, 
the abolished corneal sensitivity is related to its cytolytic action 
on the nerve cells. Furthermore, episcleritis or scleritis are more 
frequent complications of VZV‑AU than of HSV‑AU.[32,33]

Although uveitis is typically unilateral, bilateral involvement 
has been reported in up to 13% of cases, especially in patients 
with underlying immunosuppression or severe atopy.[34]

In the course of the disease, the eyelids, conjunctiva, cornea, 
sclera, optic nerve, and orbital structures may become involved 
early due to direct damage from the viral infection; their later 
involvement is the result of the vasculitis and the immune 
reaction to the viral antigens.[30]

While anterior uveitis may develop during the acute phase of 
HZO, it is more commonly seen 2−4 weeks after the onset 
of HZO and may even develop many years after the initial 
episode. Involvement of the tip of the nose is a predictor of 
ocular inflammation (Hutchinson’s sign).[35]

Treatment of VZV‑AU is the same as that of HSV‑AU (see 
above).

Cytomegalovirus anterior uveitis
CMV anterior uveitis  (CMV‑AU) is the most common 
ocular manifestation of CMV disease in immunocompetent 

individuals. It is thought to be due to a local reactivation 
of latent CMV, which has a specific tropism for the corneal 
endothelium.[9] Although CMV‑AU has been seen all over the 
world, most reports come from Asia.[36‑39] The prevalence of 
CMV infection in the Asian population with VAU is higher 
than that in the West, possibly because of its apparently 
higher seroprevalence in Asian countries  (approximately 
69.1%–98.6%) than in the West (approximately 41.9%–57%). 
Differing genetic susceptibilities or pathogenic strains of the 
virus may give rise to this geographic disparity.[40,41]

CMV has a spectrum of ocular manifestations. As well as 
usually being unilateral, it may manifest as an acute relapsing 
hypertensive anterior uveitis, a self‑limiting iritis with 
sector iris atrophy, or a chronic anterior uveitis with mild 
inflammation. Corneal endotheliitis may be associated with 
the anterior uveitis or may be an isolated manifestation.[42]

Acute recurrent hypertensive CMV‑AU determines what was 
previously called Posner‑Schlossman syndrome  (PSS).[43] 
Although a few studies have reported that HSV can cause 
PSS, most cases are caused by CMV, to the extent that we 
believe it is correct to speak of acute CMV‑AU rather than of 
PSS.[44,45] It typically presents in patients aged 30 − 60 years, 
with a male: female ratio of 2:1. An acute onset of unilateral 
blurring of vision may be associated with halos and ipsilateral 
headache. The eye has minimally ciliary injection, and corneal 
epithelial edema may be present. A  few medium‑to‑large 
gray‑white coin‑shaped granulomatous KPs located centrally 
or at the periphery of the cornea are present [Figure 3]. The 
presence of coin‑shaped KPs has a positive predictive value 
of 90.9% for CMV.[46]

If there is stromal iris atrophy taking on a moth‑eaten 
appearance which is either sectoral or diffuse, heterochromia 
may be present. This iris atrophy is postulated to be due to 
ischemic necrosis of the iris stroma as a result of direct viral 
invasion or vasculitis, which is consistent with the findings of 
CMV in the iris smooth muscle cells.[47]

Chronic CMV‑AU tends to present in patients aged 
50–80 years, at a mean age of 65 years. Interestingly, Asian 
and European patients differ in terms of clinical presentation. 

Figure 2: Varicellazoster virus anterior uveitis. Sectoral iris atrophy visible 
on slit lamp retroillumination (more extended and defined than herpes 
simplex virus uveitis)

Figure  3: Cytomegalovirus anterior uveitis.  (a) Coin‑shaped keratic 
precipitates, (b) Same precipitates at higher magnification
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Chronic CMV‑AU in the eyes of Asian patients resembles 
Fuchs uveitis  (FU)  (see below), while European patients 
have fewer brown KPs, they are located inferiorly and are 
characteristically coin‑shaped.[40]

In every CMV‑AU, the pupil remains round, and posterior 
synechiae are absent.[21,48] Vitreous inflammation is mild or 
absent.[49] IOP increases during the course of the disease, 
with maximum IOP of CMV‑AU generally higher than 
that in HSV‑ or VZV‑AU.[50] In acute CMV‑AU, IOP often 
exceeds 50  mmHg in the presence of subtle subepithelial 
edema.[40] Secondary glaucoma requiring surgery is the most 
common complication of CMV‑AU, followed by posterior 
subcapsular cataract due to chronic uveitis or to the use of 
topical corticosteroids to reduce intraocular inflammation.[38,51]

The corneal endothelial cell count is significantly low in 
CMV‑positive eyes, and the degree of corneal endothelial cell 
loss correlates significantly with the viral load in the AH.[52‑54] 
In some eyes, the uveitis may be complicated by corneal 
endotheliitis, in which the endothelial cells are the primary 
target of CMV infection. Immune ring formation may be seen 
in CMV endotheliitis.[55]

Management of CMV‑AU involves the use of topical or 
systemic antivirals, topical steroids, and topical anti‑glaucoma 
medications. Our approach to antiviral therapy is to offer 
ganciclovir gel as the first treatment option in combination 
with a topical steroid. For patients who fail to respond or who 
show frequent recurrence while on topical treatment and have 
progressive visual loss, we then offer a 3‑month course of 
oral valganciclovir. If these patients continue to relapse, have 
progressive visual loss, and have no contraindications, they 
are offered a much longer course of oral valganciclovir.[56]

Rubella virus anterior uveitis
The importance of RV in uveitis is due to its established 
association with FU. Ernst Fuchs first described the clinical 
syndrome in 1906.[57] Its etiology remained unknown for about 
a century, although several theories were proposed to explain 
its pathogenesis, including immune dysregulation, defective 
sympathetic innervation, and infectious etiologies.[58]

In the early 2000s, a tenacious association between RV and 
FU was demonstrated thanks to improvements in the ability 
to identify anterior chamber infections using polymerase 
chain reaction  (PCR) and to quantitative antibody studies. 
In 2004, Quentin and Reiber first showed that RV‑specific 
antibodies were detected in the anterior chamber in 87% of 
the eyes affected by FU, preceding other authors.[59‑62] RV 
anterior uveitis is difficult to diagnose by RV RNA detection 
alone because positive PCR is not reliable. Indeed, several 
studies showed that 10%–20% of suspected cases were 
PCR‑positive, whereas 87%–100% of AH samples were 
RV‑IgG‑positive.[59,60,63]

Furthermore, Birnbaum et al. showed that FU was less common 
in patients born after the introduction of the live‑attenuated 
obligatory rubella vaccine in the US in 1969. Specifically, 

the percentages of patients with FU born in 1919–1958 (no 
population vaccination), in 1958–1969  (partial population 
vaccination), and after 1969 (complete population vaccination) 
were 4.58%, 2.97%, and 1.18%, respectively.[64]

However, although the primary role of RV in FU pathogenesis 
has largely been demonstrated, uncertainties remain concerning 
all cases around the world.[65] Currently, CMV infection 
accounts for 16%–42% of cases of FU in Asia; in Western 
countries, FU is predominantly associated with RV.[65‑67] This 
is due to the different seroprevalence of CMV and rubella 
infections in the various geographic areas of the world.

FU accounts for 0.5%–16.8% of uveitis; its prevalence has 
been estimated to be between 1.8% and 22.7% in developed 
countries, but only 0%–5.6% in developing countries.[68] 
Although FU may begin in early childhood, the mean age at 
diagnosis varies between the third and the fifth decade of life, 
with no difference in sex.[69‑71]Although FU is most commonly 
unilateral, bilateral involvement is possible (10%), detected 
almost always at baseline rather than during follow‑up.[72] This 
chronic disease is characterized by low‑grade inflammation 
involving the anterior uvea and vitreous.[60]

The diagnosis of FU is only clinical; however, because it can 
have various clinical forms and its characteristic findings 
may not be present at the onset of disease, it is frequently 
misdiagnosed, resulting in the diagnosis being delayed for 
years.[73] Patients with the disease are often asymptomatic 
for years, the diagnosis being made only during a routine 
eye examination, when patients may complain of floaters or 
blurry vision.[65]

Unlike HSV‑AU and VZV‑AU, the absence of ciliary injection 
is characteristic. One of the most distinctive findings is the 
presence of white small‑to‑medium‑sized stellate KPs that 
are distributed diffusely over the endothelium, unlike other 
types of uveitis, which have an inferior location [Figure 4].[74] 
Slit‑lamp examination reveals mild anterior chamber reaction 
that might be persistent.

The major iris finding in FU patients is heterochromia, 
generally subtle or absent in dark or brown irises, whereas 
prominent in light colored ones [Figure 5]. The affected eye 
is hypochromic because of pigment deprivation. Actually, 
iris heterochromia maybe present in <40% of patients.[72] In 
addition, in light‑colored irises, the progressive atrophy of 
the anterior stroma exposes the pigmented epithelium of the 
iris, resulting in a darker iris (inverse heterochromia).[65] Iris 
changes often precede heterochromia and are a more sensitive 
and reliable sign of FU; they include iris stromal smoothing 
and the consequent loss of the normal corrugated texture as 
well as reduced iris thickness, as demonstrated by anterior 
segment optical coherence tomography.[75] Diffuse iris atrophy 
with fine transillumination defects mainly at pupillary margin 
is commonly detected. Iris nodules in FU have been observed 
in about 20%−30% of cases in several series; they can be 
observed at iris surface (Busacca nodules) or at the pupillary 



Gozzi, et al.: Viral anterior uveitis

360	 Saudi Journal of Ophthalmology  - Volume 36, Issue 4, October-December 2022

margin Koeppe nodules, Figure 4].[70,72,76] Another iris feature 
is the absence of posterior synechiae.[77]

Due to diffuse iris atrophy, normal radial vessels on the 
iris surface and fine rubeotic‑like bridging vessels on 
the iridocorneal angle are seen on slit‑lamp examination 
and gonioscopy. Amsler et  al. first noted hyphema after 
paracentesis in patients affected with FU, attributing this 
phenomenon to the presence of these abnormal blood 
vessels.[78] Nevertheless, Amsler’s sign is not specific for FU.[79] 
Because low‑to‑moderate vitreitis is seen in the vast majority 
of FU patients, it should be considered a major diagnostic 
element [Figure 4].[80,81]

To clarify, the FU cases associated with CMV in the 
literature often present with features that differ from those of 
RV‑associated cases, including different KP morphology or 
absence of vitritis.[40] In addition, CMV‑associated FU appears 
due to active viral infection in the anterior chamber, as shown 
by the PCR data and by response to antiviral therapy, whereas 
RV‑associated FU seems to have a stronger relationship with 
anterior chamber antibody production – so with a previous 
RV infection – and does not require specific therapy.[82] Thus, 
although some reports in the literature support the hypothesis 
that FU could be related to various microbial agents, we believe 
that in most cases, the clinical signs of FU are well defined and 
attributable to a previous rubella infection.[83,84]

In addition to the clinical picture, other instruments such as 
fluorescein angiography  (FA) and enhanced depth imaging 
OCT  (EDI‑OCT) have been used to better characterize the 
disease. FA almost always shows disc hyperfluorescence, 
less often retinal vasculitis of the small peripheral retinal 
vessels  (13.6%).[85] In any case, cystoid macular edema is 
typically absent, as all other anterior uveitis are by definition 
not associated with macular edema.[2] Recently, Cerquaglia 

et  al. found a diffuse full‑thickness choroidal thinning in 
EDI‑OCT, suggesting an inflammatory condition involving 
the whole uveal tunic.[86]

Gradual progression of the disease is associated with cataract 
formation and glaucoma.

Cataract is the most common complication and usually 
presents in its posterior subcapsular form. Hence, FU diagnosis 
should be excluded in any young patient with unilateral lens 
opacification and no history of trauma or steroid use.[79]

Elevations in IOP are initially intermittent but can later 
become chronic as a result of corticosteroid‑induced ocular 
hypertension, abnormal angle vessels, trabecular scarring, 
or peripheral anterior synechiae formation.[58] Secondary 
glaucoma has been reported in 6.5%–59% of FU patients.[87]

As concerns treatment, topical anti‑inflammatory drugs are not 
indicated because inflammation is low grade. Indeed, these 
drugs may speed up cataract and glaucoma formation. Elevated 
IOP should be treated with anti‑glaucoma medications and/or 
laser or surgical procedures.[65]

Laboratory Tests

To date, molecular analysis is the VAU diagnostic standard, 
relegating to a secondary role the serological investigations 
aimed at defining the specific antibody response.[12,88] In fact, 
with molecular diagnostics, we can obtain better performance 
both in terms of sensitivity and specificity. The limitations of 
this approach are the scarce quantity of the humor sample that 
can be collected and the moment when the sample is taken 
with regard to the replication phase of the pathogen.[15,60] In 
fact, during the acute phase with active viral replication, the 
probability of finding pathogen DNA or RNA with PCR will be 
greater when antibody production is still zero or scarce, while 
for a sample taken during the chronic phase, the possibility 
of finding specific antibodies will be greater than for genetic 
material.[89] For this reason, it may be useful to study the 
specific humoral immune response in AH to indirectly increase 
sensitivity by demonstrating the presence of the pathogen.[7,90]

The diagnosis of central nervous system infectious diseases is 
supported by the demonstrated formation of pathogen‑specific 
antibodies in the cerebrospinal fluid. Similarly, this diagnostic 
approach has also been adopted in the case of suspected 
VAU.[91,92] However, the presence of specific IgG antibodies in 

Figure 4: Fuchs uveitis. (a) Stellate keratic precipitates throughout the corneal area, (b) Koeppe nodules localized at the pupillary margin (white arrow) 
and normal radial iris vessels that become visible because of iris atrophy (black arrows), (c) Anterior vitreous cells

cba

Figure  5: Fuchs uveitis heterochromia.  (a) The affected eye is a 
hypochromic light‑blue color, (b) Unaffected eye
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the humor alone is not enough to demonstrate an intraocular 
synthesis of antibodies, as passive diffusion of antibodies is 
possible from the serum. To distinguish between intraocular 
IgG and that due to plasma filtration, the specific IgG antibody 
concentrations against the suspected pathogen measured in the 
AH and serum are linked in index form with the respective 
total IgG concentration in humor and serum.

The quantification of total IgG and specific IgG levels in serum 
and AH makes it possible to determine the Goldmann‑Witmer 
coefficient  (GWC) specific for the suspected pathogen and 
to evaluate whether the IgG measured in the humor are 
of intraocular synthesis or are present in the humor but 
derive from the blood by passive diffusion at the level of 
the blood‑ocular barrier.[93] Thus, the specific GWC for the 
pathogen is expressed by the ratio between the quotient of the 
concentrations of specific antibodies in AH and serum (QIgG 
spec) and the quotient of the concentration of total IgG in the 
AH and serum (QIgG tot) according to the mathematical ratio:

GWC = QIgG spec/QIgG tot

If GWC exceedes 3.0, i.e., the concentration of specific IgG 
measured in humor is three times higher than that measured in 
serum, then IgG can only be considered ocular synthesis. GWC 
has a limitation in the event that there is moderate or severe 
damage to the blood‑ocular barrier. In these cases, GWC can 
yield false positives. This can be overcome by using the specific 
antibody index  (IA) or modified Golmann‑Witmer, which 
represents an evolution inthe GWC as it takes into account the 
degree of permeability of the blood‑ocular barrier.[59] Barrier 
damage is a function of the ratio of albumin concentration in 
serum and AH. In these cases, albumin serves as a reference 
protein for the integrity of the blood‑ocular barrier as it is 
found in ocular fluids only if inflammation alters the barrier 

and allows the passage of albumin from the circulating 
blood. Barrier damage is a function of the ratio of albumin 
concentration in serum and AH:

Qalb (evaluation parameter of the barrier function) = Albhumor/
Albserum

To determine AI, it is necessary to calculate the Qlim (upper 
limit in the Reiber quotient diagram), which represents the 
discrimination line defined as 0 mg/L of local synthesis of 
antibodies, i.e., the maximum value of passively filtered 
immunoglobulins from the serum in those certain conditions 
of barrier state (in general, the cases without local synthesis 
of IgG in the humor are below this line).[94,95]

Intraocular antibody production has been considered when 
the specific AI exceeded 1.7.[96] Further studies are required 
to confirm this cutoff.

AI turns out to be more sensitive than GWC, but to calculate it, 
a larger volume of the starting sample is required to determine 
the humor albumin concentration.

When the clinical features of uveitis are distinctive and make it 
possible to define a targeted therapy, aqueous tap is not done. 
This test is, however, important in doubtful cases. In fact, 
the analysis of AH appears to be decisive in the diagnosis of 
similar, mystifying VAU, as the serum antibody analysis is 
only informative to rule out a type of uveitis if immunological 
memory towards a particular virus is absent [Figure 6].[14,97,98] 
Molecular diagnostics and analysis of intraocular antibody 
production can considerably increase VAU diagnostic 
sensitivity and confirm the importance of accurately defining 
the virus to be analyzed basedon the clinical characteristics 
of uveitis to make the most of the sample taken.[96] In extreme 
cases, when the clinical diagnosis does not correlate with the 

Figure 6: Diagnostic algorithm for doubtful cases of viral anterior uveitis
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specific prognosis, anterior chamber paracentesis could clarify 
the etiological agent.[83]
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