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CHAPTER 1

GENERAL INTRODUCTION

Background of uveitis

Uveitis refers to the inflammation of the uvea, the middle vascular coat (iris, ciliary body and
choroid) of the eye. Itis a large group of diverse diseases affecting also the retina, optic nerve and
vitreous."” The term uvea derives from the Latin word for ‘grape’, as defined by early anatomists
based on the tissue color and geometry.? Uveitis is the most common cause of inflammatory
eye disease and an important cause of blindness and visual impairment. It affects predominantly
people of working age, but it may affect individuals of any age."” Uveitis in children aged younger
than 16 yearsis relatively uncommon accounting for only 5% to 10% of cases, for example patients
with juvenile idiopathic arthritis (JIA).* The annual incidence of uveitis worldwide is between 17
and 52 per 100,000 people, and the prevalence is 38 to 714 cases per 100,000 people!

The standardization of uveitis nomenclature (SUN) working group has developed a process of
standardizing the methods for reporting clinical data in the field of uveitis. According to the
SUN working group, the anatomic classification of uveitis should be used as a framework for
subsequent work on diagnostic criteria for specific uveitic syndromes and the classification
of uveitis entities should be on the basis of the location of the inflammation and not on the
presence of structural complications.> Uveitis is classified anatomically into anterior, intermediate,
posterior and panuveitis. Anterior uveitis (AU) is the most common type of uveitis.®’

Uveitis can also be classified etiologically in traumatic, immunologic (non-infectious, e.g.
associated with HLA-B27 positivity, Behget's disease, sarcoidosis), infectious (e.g. herpetic,
toxoplasmosis, rubella) and masquerade (e.g. lymphoma, paraneoplastic syndromes). In
addition, there is a large group of patients with idiopathic uveitis. Uveitis associated with HLA-B27
positivity can be associated with systemic disease (e.g. ankylosing spondylitis, reactive arthritis),
but a study by Zagora et al. showed that in approximately 80% there is no associated systemic
disease.® It is important to understand that all these different uveitis entities have a different
clinical course, dissimilar complications, need other treatment strategies and vary in prognaosis.

Anterior uvveitis

As mentioned earlier, AU is the most common type of uveitis, accounting for 50% to 60% of all
uveitis cases in tertiary referral centers and 90% in primary care settings.” In AU, the primary site
of inflammation is the anterior chamber and includes iritis, iridocyclitis and anterior cyclitis.”> The
most common causes of AU are idiopathic (37.8%), seronegative HLA-B27-associated arthropathies
(21.69%), JIA (10.8%) herpetic uveitis (9.7%), sarcoidosis (5.9%) and Fuch’s heterochromic iridocyclitis
(5.0%).”° In this thesis, we will discuss two types of AU, HLA-B27 associated AU, the most common
non-infectious form, and herpetic AU, the most common infectious form.
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HLA-B27 associated anterior uveitis

Human leukocyte antigen B27 (HLA-B27) is a class | surface antigen encoded by the B locus in
the major histocompatibility complex (MHC) on chromosome 6 and presents antigenic peptides
to T cells. HLA-B27 is strongly associated with systemic inflammatory diseases referred to as
spondylo-arthropathies. Associated systemic diseases are nonspecific arthropathy, ankylosing
spondylitis, reactive arthritis, inflammatory bowel disease (Crohn’s disease, ulcerative colitis) and
psoriatic arthropathy.” The most prevalent is ankylosing spondylitis.?

Ankylosing spondylitis is a chronic systemic disease of unknown cause, characterized primarily
by inflammation of both sacroiliac joints and the spine, and also by a variety of extra-articular
manifestations. AU is the most common extra-articular manifestation, it occurs in approximately
25% of patients, either before the onset of ankylosing spondylitis or at some point thereafter."
Rothova et al. showed that the diagnosis ankylosing spondylitis was established before the onset
of uveitis in 16 of 41 (39%) patients and during the uveitis work-up in the remaining 25 (61%).”

Having the HLA-B27 antigen is a genetic risk factor for developing AU, as about 55% of Caucasian
patients with AU are HLA-B27 positive compared to 8% to 10% of the general Caucasian
population.* It is important to know that not all HLA-B27 positive individuals develop AU.”®

HLA-B27 associated AU predominantly affects young adults (mean age of about 35 years), and
there is a male preponderance (3:1).!° The most characteristic ocular manifestation associated
with HLA-B27 positivity consists of unilateral AU of acute onset.? The uveitis is typically recurrent
with a full remission between the episodes.”® Presentation is unilateral, bilateral or alternating."
The features indicative of HLA-B27 associated AU are intense cellular reaction, fibrine, hypopyon,
posterior synechiae and fine whitish-gray keratic precipitates."” '

Herpetic anterior uveitis

Herpetic AU is the most frequently observed form of infectious AU, and it is usually unilateral 2>
Eight herpes viruses are found in humans: herpes simplex virus 1 (HSV-1), herpes simplex virus 2
(HSV-2), varicella zoster virus (VZV), human cytomegalovirus (CMV), Epstein-Barr virus (EBV) and
human herpes viruses 6, 7 and 8 (HHV-6, HHV-7 and HHV-8)."" The three main herpes viruses
involved in ocular disease are HSV, VZV and CMV. Although HSV, VZV and CMV all belong to the
herpes family, and have certain clinical features in common, they differ in significant aspects.
Characteristics like dermatitis, keratitis, elevated intraocular pressure (IOP) and iris sector atrophy
are seen in herpetic AU.?? All herpes viruses tend to establish latent or clinically silent infections
in the host and can reactivate in response to certain stimuli.”

Herpes simplex virus and varicella zoster virus
Nearly 100% of individuals older than 60 years of age harbor HSV in their trigeminal ganglia. The
infection is spread by direct contact with lesions or secretions of other infected individuals, but
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the most common source of infection is exposure to virus shed asymptomatically in mucosal
secretions of latently infected individuals. VZV causes two distinct systemic diseases. Varicella, or
chickenpox, is seen in primary infection. Zoster occurs after reactivation of the persistent latent
VZV infection in the sensory ganglia."" Patients with VZV uveitis tend to be older than patients
with HSV AU, as VZV uveitis is usually a result of reactivation of latent VZV in older individuals.?'#

The features indicative of a herpetic (HSV/VZV) AU include elevated IOP, iris atrophy (usually
patchy or diffuse) or diffuse stellate keratic precipitates.? A sudden increase in IOP can be caused
by trabeculitis, an inflammation of the trabecular meshwork endothelium."" Iris atrophy can be
a result of ischemic necrosis by occlusive vasculitis and may be associated with a dilated and/or
distorted pupil.I"

Herpetic AU may appear with or without corneal lesions (keratitis)." The presence of corneal
scars or corneal hypo-aesthesia especially with sector iris atrophy is suggestive of HSV or VZV
infection.”? Corneal scars caused by keratitis can have a significant impact on visual acuity (VA).
In cases with isolated anterior chamber involvement, without other characteristics, the causative
agent involved may be difficult to determine, in these cases an aqueous analysis is needed.

Complications in anterior uveitis

AU can lead to several ocular complications, such as acute complications (e.g. cystoid macular
oedema (CMQ), papillitis, elevated IOP, keratitis) and complications that develop in the course
of the disease (e.g. glaucoma, cataract). Prominent textbooks mainly focus on diagnosis of and
therapy for different uveitis entities and only refer to entity-related (long-term) prognosis and
complications in a general way."” In addition, there is a broad variation in reported rates of
ocular complications. Factors contributing to this variation include non-uniform definitions and
variable follow-up times, which is a well-recognized problem in the field of uveitis.> A few of
these complications will be discussed in more detail.

Ocular hypertension and glaucoma

The term elevated IOP should be used for those situations where there is an IOP above a defined
normal range (e.g. 21 mmHg) or when there is an increase in I0P from baseline during a study
with longitudinal data. The term glaucoma should not be considered synonymous with elevated
IOP, but it should be reserved for those situations where there is either observed glaucomatous
disk damage or demonstrated visual field loss.

Elevated IOP is reported to develop in 46 to 51% and secondary glaucomain 2 to 54% in herpetic
AU patients.?"*?7 As said before, in herpetic AU a sudden increase of the IOP is often caused by
trabeculitis and thus typically occurs at the onset of a uveitis episode." With regard to HLA-B27
associated AU, elevated IOP is reported in 5 to 20% and secondary glaucoma in 0 to 12% of
patients.®?2° This typically develops in the course of the disease, whereas IOP at the onset of a
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uveitis episode can even be low due to inflammation of the ciliary body and decreased aqueous
production.® In spite of those differences, some pathogenic mechanisms causing an increase in
IOP may be quite similar, such as trabeculitis, the accumulation of inflammatory cells and debris
in the trabecular meshwork, and structural changes in the outflow system due to prolonged
inflammation. In both herpetic and HLA-B27 associated AU, elevated IOP and secondary
glaucoma can be caused by the use of corticosteroids." The exact mechanism hereof is not fully
understood, but it is possibly due to the deposition of mucopolysaccharides in the trabecular
meshwork.*!

Cataract

Corticosteroids are the mainstay of therapy for patients with uveitis. One of the most common
and clinically significant ocular complication of the use of corticosteroids is the development of
cataract.”" Cataract is a major cause of vision impairment in the general population worldwide
and is defined as the loss of transparency of the eye lens.*** The most common type of cataract
caused by corticosteroid use is posterior subcapsular cataract, this is located in the posterior
cortical layer and is usually axial."** The longer the duration of corticosteroid use and the higher
the dose, the faster the cataract develops."" Cataract development in patients with uveitis can
also result from chronic inflammation.®® Cataract is reported to develop in 13 to 32% in herpetic
AU patients.?"?2” With regard to HLA-B27 associated AU, cataract is reported in 5 to 28%.'625.2°

Other ocular complications

In herpetic AU, keratitis / corneal involvement is seen in 25 to 57% and posterior synechiae in
26 t0 40% of eyes.?"?*?” Other typical complications related to herpetic AU are ocular pareses,
pathological mydriasis and to a lesser extent ptosis.*** With regard to HLA-B27 associated AU
posterior synechiae are seen in 8 to 52% and CMO in 9 to 31% of patients.'®262

Visual acuity in anterior uveitis

Rothova et al. showed that 35% of all uveitis patients in the Western society are significantly
visually impaired or blind. Bilateral loss of VA developed in 10% and unilateral loss of vision
occurred in an additional 25% of all patients with uveitis. The main cause of visual impairment
was CMO.® Visual loss in uveitis occurs most commonly in patients with panuveitis, CMO and
cataract, either individually or in combination.?

Tugal-Tutkun et al. report that final VA in herpetic AU was worse than 0.5 in 17% (19/114) of the
involved eyes and was due to lens opacity in two and corneal scars in 17 eyes. Patients with
only iridocyclitis had no permanent visual loss. Median follow-up period was 22.4 months.?” In
another study by Wensing et al. VA in herpetic AU (HSV and VZV) was worse than 0.1 in 6% (1/18)
and 0.1 to 0.4 in 6% (1/18) at three years follow-up.?

Reports on final VA outcomes in HLA-B27 associated AU differ, since Tuncer et al. reported
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relatively good VA outcomes, since 9% (5/59) of eyes had a Snellen VA between 0.1 and 0.4 and
none had a Snellen VA of less than 0.1 after a median follow-up period of 35.1 months.”® Power
etal. reported less favorable VA outcomes. In the latter study, 9% (26/291) of eyes became legally
blind after a median follow-up period of 14.6 months in patients without and 19.3 months in
patients with systemic disease.”’

Quality of life in uveitis

The assessment of health-related quality of life (QOL) has been increasingly recognised as
providing an important marker of health outcome in the general population and for those with
chronic or life-threatening conditions. The definition of the World Health Organization of QOL, is
a state of complete physical, mental and social well-being.** QOL can be affected by the uveitis
and ocular complications, VA, treatment and also by an associated systemic disease. As uveitis
often afflicts the young adult population in their most productive years of life, the personal
and population burden of this sight threatening disease is significant.” Proper diagnosis and
treatment of uveitis and the possible systemic condition can enormously enhance QOL."

Most studies evaluated vision related quality of life (VR-QOL) in heterogenous groups of uveitis
patients.*# Schiffman et al. showed that uveitis patients have a poorer visual functioning and
a lower general health status compared to healthy subjects.* In addition, some studies looked
at VR-QOL in specific uveitis patient groups and found that VR-QOL is impaired in patients with
birdshot chorioretinopathy, Behcet's disease and adult patients with juvenile idiopathic arthritis
and a history of uveitis.** The National Eye Institute Visual Functioning Questionnaire-25 (NEI
VFQ-25) is frequently used to measure the VR-QOL. It is a self-administered questionnaire and
consists of a base set of 25 vision-targeted questions representing 11 vision-related subscales,
plus an additional single-item general health rating question (see appendix).*64

Aims and the outline of this thesis

The main objective of this thesis is to get a better insight in the ocular characteristics, ocular
complications, VA outcomes and QOL of patients with herpetic and HLA-B27 associated AU.
By giving entity-specific information on the most common representatives of non-infectious
(HLA-B27 associated) and infectious (herpetic) AU, we hope to contribute to a more personalized
care of uveitis patients. In all our studies, we use the guidelines for uniform reporting in uveitis
developed by the SUN working group to enable comparisons with future studies in the field.

Chapter 2 gives information on the rate of complications, ocular characteristics and the visual
prognosis in herpetic compared to HLA-B27 associated AU, which are relatively large and
homogeneous AU patient groups at our center. Chapter 3 describes the incidence of elevated
IOP and secondary glaucoma in herpetic AU (HSV and VZV). In chapter 4 we evaluate whether
ocular and patient characteristics differ between unilateral and bilateral HLA-B27 associated AU
with or without systemic disease. Chapter 5 aims to describe the VR-QOL and the prevalence
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and severity of depression in herpetic (HSV and VZV) AU. In chapter 6, we evaluate the VR-QOL
in a group of patients with HLA-B27 associated AU. The most important findings are summarized
and discussed in chapters 7 and 8.
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CHAPTER 2

ABSTRACT

Purpose: To investigate the visual prognosis and ocular complications in patients with herpetic
versus HLA-B27 associated anterior uveitis (AU).

Methods: This was a retrospective, observational study conducted at the ophthalmology
department of the University Medical Center of Groningen. Sixty-two herpetic and 113 HLA-B27
associated AU patients were included. The main outcome measures were visual acuity and
ocular complications.

Results: Visual acuity over time was significantly lower in herpetic as compared to HLA-B27
AU, mainly due to corneal scarring. The incidence rate of any ocular complication was higher
in herpetic AU compared to HLA-B27 associated AU (0.140/EY versus 0.076/EY, p=<0.001), which
was mainly due to glaucoma (0.033/EY versus 0.004/EY, p<0.001) and cataract (0.059/EY versus
0.023/EY, p<0.001).

Conclusions: The most prominent finding was a worse visual prognosis in herpetic AU, which

is probably related to higher prevalences of corneal scarring and glaucoma. In addition, herpetic
AU patients have more ocular complications overall.

20



VISUAL PROGNOSIS AND OCULAR COMPLICATIONS IN HERPETIC VERSUS HLA-B27- OR ANKYLOSING SPONDYLITIS-ASSOCIATED ANTERIOR UVEITIS

INTRODUCTION

Anterior uveitis (AU) is the most common type of uveitis."? Complications of uveitis can lead to
irreversible loss of visual functioning.' Previous studies showed that 35% of uveitis patients in the
Western society are significantly visually impaired or blind.? It is well accepted that identifying
the right cause of the uveitis at an early stage of the disease is important, in order to customize
treatment strategies, prevent complications that affect visual acuity (VA) and inform the patient
in a correct way.

Prominent textbooks mainly focus on diagnosis of and therapy for different uveitis entities and
only refer to entity-related (long-term) prognosis and complications in a general way.** Some
information on clinical features and prognosis of herpes simplex virus (HSV) AU, varicella zoster
virus (VZV) AU and herpetic uveitis can be found in publications e.g. by Wensing et al, Tugal-
Tutkun et al. and Miserocchi et al.®® Cataract is reported to develop in 13 to 32%, elevated
intraocular pressure in 46 to 51%, secondary glaucoma in 2 to 54%, keratitis / corneal involvement
in 25 to 57% and posterior synechiae in 26 - 40% of eyes.>® Other typical complications related
to herpetic AU are ocular pareses, pathological mydriasis and to a lesser extent ptosis.”'® Reports
on VA in herpetic AU indicate that 11/48 (23%) of eyes had a Snellen VA < 0.4 and 26/68 (38%) of
eyes had a VA > 20/40 at onset.*® VA remains relatively good during follow-up, since 2/18 (11%)
of eyes had a Snellen VA < 0.4 at three years follow-up and 95/114 (83%) of eyes had a Snellen VA
> 0.5 at a median follow-up of 22.4 months.5’

With regard to HLA-B27 AU, cataract is reported in 5 to 28%, elevated intraocular pressure in 5
to 20%, secondary glaucoma in 0 to 12%, posterior synechiae in 8 to 52% and cystoid macular
edema (CME) in 9 to 31% of eyes."™ Reports on final VA outcomes differ, since Tuncer et al.
reported relatively good VA outcomes (5/59 (9%) of eyes had a Snellen VA between 0.1 — 0.4 and
none had a Snellen VA < 0.1)", whereas Power et al. reported less favorable VA outcomes. In the
latter study, 26/291 (9%) of eyes became legally blind.”?

Factors contributing to the differences in reported rates of ocular complications probably include
non-uniform definitions and variable follow-up times, which is a well-recognized problem in the
field of uveitis."

The present study aims to give information on the rate of complications and the visual prognosis
in two relatively large and homogeneous AU patient groups. By using the guidelines for uniform
reporting in uveitis studies as developed by the SUN working group', we hope to minimize
drawbacks inherent in retrospective studies. We compare main outcome measures between
infectious AU caused by HSV or VZV and non-infectious HLA-B27 or ankylosing spondylitis
associated AU. These are common causes of uveitis in the Western world and these groups
comprise the largest defined AU groups at our center, with a relatively long follow-up time. These
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groups of AU have a very different pathogenesis, but can lead to similar ocular complications
and loss of VA.

METHODS

Ethics Statement
The Medical Ethical Committee of the University Medical Center of Groningen ruled that approval
was not required for this study.

Patients

Patients diagnosed with either herpetic or HLA B27 / ankylosing spondylitis associated AU were
included in this study. They were selected from an existing database, containing uveitis patients
treated at the ophthalmology clinic of the University Medical Center Groningen, which is a
tertiary referral center. There was no selection on the upper or lower limit for age. In patients
with bilateral anterior uveitis, we included the first eye diagnosed with anterior uveitis.

For the herpetic group, we included patients with AU based on a herpes infection (HSV/VZV).
The diagnosis was made by clinical presentation or a positive anterior chamber tap for local
antibody production or the presence of virus DNA by PCR. Patients without a performed anterior
chamber tap had to have AU in combination with at least one clinical characteristic associated
with herpetic AU: (1) keratitis - dendritic herpes branch - followed by AU, (2) elevated intraocular
pressure (IOP) at presentation, (3) iris transillumination defects developing over time and/
or (4) clear facial varicella zoster infection (ophthalmic nerve) with subsequent kerato-uveitis
(Table 1). Elevated IOP at presentation could be the only observed clinical characteristic (n=3
patients), but only if it had been present at the start of multiple uveitis episodes. Facial skin
lesions (ophthalmic nerve) were considered as a strong indication of VZV-related uveitis. Keratitis
can be associated with both HSV and VZV infection, but larger herpetic corneal branches were
considered indicative of HSV. For the HLA-B27 or ankylosing spondylitis group, we included
patients with AU associated with HLA-B27 positivity or with ankylosing spondylitis diagnosed
by a rheumatologist.

Patients were excluded when the cause of the AU was not certain or multiple possible causes for
uveitis were identified, or there was too much missing data.

Eventually, 62 patients with herpetic AU and 113 patients with HLA-B27 or ankylosing spondylitis
associated AU were included for the retrospective study. Patients with unilateral AU (i.e.
excluding bilateral as well as alternating AU) were invited for a single visit to our outpatient
department to verify the present state (n=111 patients). In this design, the fellow eye could serve
as an internal control for ocular pareses, pathological mydriasis and ptosis. Not all unilateral AU
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patients participated in the study for the present state: some patients were deceased (n=5),
others refused participation (n=22), some could not be reached (n=16) and some did not attend
their appointment (n=6). Thirty-three patients with herpetic AU and 29 patients with HLA-B27
or ankylosing spondylitis associated AU were included for evaluating the present state. These
participants signed an informed consent form. Described research adhered to the tenets of the
Declaration of Helsinki.

Data

For the retrospective study, we used patients’ records. The following information was gathered:
age at the time of first uveitis episode (further referred to as “onset”), gender, Snellen VA at
onset, at specific time points during follow-up and at the end of follow-up, date of first and last
uveitis episodes, number of uveitis episodes, follow-up time in months, recorded ocular pareses,
pathological mydriasis, ptosis, presence of keratitis and corneal scarring, elevated IOP, glaucoma,
cataract, posterior synechiae, iris transillumination defects, skin lesions around the eye, other
ocular complications and treatment. To compensate for missing data on VA at the given time
points, we evaluated whether VA values were documented before and after that time point, and
we took the mean VA from those time points. We decided to only apply this if the difference
in VA between those two time points was < 0.2 Snellen lines, otherwise the VA value was set to
missing. Additional information gathered at the present state evaluation was: presence of ocular
pareses or residuals thereof (reaction of the pupil to light and eye movements), pathological
mydriasis, ptosis, presence of posterior synechiae or iris transillumination defects and activity
of the AU. Elevated IOP was defined as a measured IOP > 20 mmHg without pressure reducing
medication. Glaucoma was defined as the presence of visual field defects typical for glaucoma
that were reproducible and could not be explained by other pathology, with or without
glaucomatous disc abnormalities. Active uveitis was defined as > 0.5+ cells in the anterior
chamber, inactive uveitis as < 0.5+ cells in the anterior chamber (regardless of medication use for
uveitis) and remission as < 0.5+ cells in the anterior chamber without medication use for uveitis,
according to the SUN Working Group criteria.” The date of the last visit related to the last uveitis
episode was taken as the “end of follow-up”, i.e. the end of follow-up for the retrospective study.

For the present state evaluation, all unilateral AU patients were invited to visit the outpatient
department one additional time. The present state evaluation thus took place after the last
visit related to the last uveitis episode (end of follow-up of the retrospective study). During this
evaluation the pupil diameters were measured by a Colvard pupillometer (REF 0401, SN-2943),
using a fixed light intensity between 420-440 lux. measured by a photometer (EG&G, model
450-1) with a photometric filter. Accommodation was controlled through distance fixation. The
eyelid openings were measured using a ruler with mm division. A ptosis or anisocoria were
defined as more than one mm difference between fellow eyes. In the presence of (sectorial) iris
transillumination defects, the smallest measured pupil diameter was taken, thus excluding the
area of iris transillumination from the measurement, minimizing the influence of the atrophic
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area on the measurement.

Data were statistically analyzed using SPSS Statistics 20.0.0.1 and MedCalc 13.2.2.0. For the
comparison of proportions we used the chi-square test or the Fisher's exact test. For the
comparison of continuous variables of two groups, we used the independent-samples t-test
(if data were normally distributed) or the Mann-Whitney U test (if data were not normally
distributed). For analyzing, Snellen VA was converted to the logarithm of the minimum angle
of resolution (logMAR) equivalent. Ocular complications were expressed as percentages during
follow-up and as rate/eye-years (EY) to correct for variable follow-up between groups. Rates/EY
were calculated by dividing the number of events (e.g., eyes with glaucoma) by the sum of the
follow-up time of all included eyes. A multivariate Cox regression model was created to analyze
risk factors for cataract extraction and glaucoma intervention. There was a significant difference
when p<0.05.

RESULTS

Herpetic AU (retrospective study)

Data of 62 herpetic AU patients were available for analysis. Forty-five patients had a presumably
HSV-and 17 patients a presumably VZV-associated uveitis. Most diagnostic criteria did not differ
between both groups, except for keratitis, which was more often seen in HSV AU, and skin
lesions, which were only observed in VZV patients (Table 1).

Table 2 shows the clinical characteristics of the herpetic AU patients. Differences were that
VZV AU patients had a shorter duration of follow-up with more single uveitis episodes without
recurrence and a higher age at uveitis onset. HSV and VZV AU were comparable with regard to
gender, laterality, total uveitis episodes and the use of antiviral medication.

All patients were treated with ocular corticosteroids at the time of active uveitis, with a maximum
of 16 drops a day. In case of a persistent and severe uveitis, additional oral corticosteroids or
peri-ocular corticosteroid injections were given. 4/62 (6%) patients used short-term oral
corticosteroids and to 3/62 (5%) patients a peri-ocular corticosteroid injection was given. 57/62
(92%) patients received additional anti-viral medication. Table 2 shows when systemic anti-viral
medication was started in relation to the number of uveitis episodes. In 36/62 (58%) of herpetic
patients anti-viral medication was started during the first and in 9/62 (15%) during the second
uveitis episode. Keratitis was seen in 28/36 (78%) patients who started anti-viral medication
during the first uveitis episode and in 11/26 (42%) patients who started anti-viral medication
later on or not at all (p=0.004).
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Table 1: Diagnostic criteria herpetic AU patients

Total p value©
n-45) (n 17) (n=62) HSV vs VZV

45 (100%) (100%) 62 (100%)
Keratms 32 (71%) ( 1%) 39 (63%) 0.030
High intraocular pressure? 34 (76%) 10 (59%) 44 (71%) 0222
Iris transillumination defects 20 (44%) 4 (24%) 24 (39%) 0131
Positive anterior chamber tap® | 10 (22%) 3 (18%) 3 (21%) 1.000
Skin lesions (HZO) 0 (0%) 13 (76%) 13 (21%) <0.001

*High intraocular pressure at the start of a uveitis episode. °Positive anterior chamber tap on local antibody production or
the presence of virus DNA by PCR. There was a significant difference when p<0.05. Abbreviations: AU (anterior uveitis), PCR
(polymerase chain reaction), HZO (herpes zoster ophthalmicus), HSV (herpes simplex virus), VZV (varicella zoster virus)

Table 2: Clinical characteristics herpetic AU patients for the retrospective study

Total p value©
(n 45) (n 17) (n 62) HSV vs VZV

Gender (% female) (36%) (29%) (34%) 0.648
Age at first episode (yrs)? 47 £20 (5-78) 58 + 19 (24-85) 50 +20(5-85) 0.039
Unilateral / bilateral 45 (100%) / 0 (0%) | 17 (100%) / 0 (0%) | 62 (100%) / 0 (0%) | 1.000
Follow-up (yrs)° 4.0(0.02-41.3) 0.2 (0.1-277) 2.5(0.01-41.3) 0.010
Total uveitis episodes® 3.0(1-27) 1.0 (1-10) 2.0(1-27) 0.102
Single episode, no recurrence (n (%) | 10 (22%) 10 (59%) 20 (32%) 0.006
Use of systemic antiviral medication |41 (91%) 16 (94%) 57 (92%) 1.000
- Start uveitis episode 1 23 (51%) 13(77%) 36 (58%) =

- Start uveitis episode 2 8(18%) 1 (6%) 9(15%) -

- Start after uveitis episode 2 10 (22%) 2(12%) 12 (19%) -

*Mean with standard deviation and range. "Median with range. ‘There was a significant difference when p<0.05.
Abbreviations: AU (anterior uveitis), HSV (herpes simplex virus), VZV (varicella zoster virus)

Table 3 shows the ocular complications in HSV and VZV AU. The most common finding in herpetic
AU already present at presentation was keratitis in 39/62 (63%) of patients (shown in Tables 1 and
3 because keratitis at presentation can be complicated by corneal scarring during follow-up).
Complications that developed during follow up were cataract in 25/62 (40%), posterior synechiae
in 19/62 (31%) and glaucoma in 14/62 (23%) patients. An elevated IOP at any time was seen in
44/62 (71%) patients of the herpetic group (shown in Table 1, because in the herpetic group this
was an inclusion criterion). Incidence rates/EY of ocular complications are also given in Table
3. The incidence rate/EY of any ocular complication was higher in VZV AU patients compared
to HSV AU patients, 0.281/EY versus 0.117/EY , p=0.003. The incidence rates/EY of single ocular
complications did not differ between HSV and VZV AU. Twelve herpetic AU patients had had a
glaucoma intervention during follow-up.
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VISUAL PROGNOSIS AND OCULAR COMPLICATIONS IN HERPETIC VERSUS HLA-B27- OR ANKYLOSING SPONDYLITIS-ASSOCIATED ANTERIOR UVEITIS

In the herpetic group, 39 (63%) of patients had had keratitis in the past, 18 (29%) of whom with
severe central scarring. Figure 1 shows the VA of herpetic AU patients with and without keratitis,
over a period of ten years. There was no significant difference in VA between both groups in
the first seven years of follow-up. At eight and nine years of follow-up, patients without keratitis
scored significantly better on VA, p=0.027 and p=0.016 respectively. At ten years of follow-up
there was no significant difference.

Visual acuity of herpetic AU patients
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Figure 1. Visual acuity of herpetic anterior uveitis patients with and without keratitis. Visual acuity differed
significantly at eight (p=0.027) and nine (p=0.016) years of follow-up. Number of AU patients with
keratitis/without keratitis at consecutive intervals {onset - 10 years follow-up): n=31/21, n=24/15,
n=22/15, n=19/15, n=18/14, n=18/12, n=14/11, n=15/10, n=12/8, n=11/8, n=10/7.

AU: anterior uveitis

HLA-B27 associated AU (retrospective study)

In the HLA-B27 or ankylosing spondylitis associated group, 113 patients were included, 59 (52%)
with an HLA-B27 associated systemic disease (Table 4). Forty-nine (83%) of these patients had
a history of ankylosing spondylitis and 10 (17%) had a history of another HLA-B27 associated
systemic disease. Fifty-four (48%) HLA-B27 positive patients had no associated systemic disease.
Of the patients with a history of ankylosing spondylitis, 27 (55%) patients were HLA-B27 positive
and the remaining 22 (45%) patients were not tested for HLA-B27 positivity. The latter group will
further be referred to as the HLA-B27 group. Table 4 summarizes the clinical characteristics.

Table 4 shows the clinical characteristics of HLA-B27 AU. Forty-six (41%) of the patients were
female and the mean age at uveitis onset was 36 + 13 years. Sixty-four (57%) patients had a
bilateral disease. The median total follow-up time was 6.9 (0.02-38.7) years and patients had a
median of 3.5 (1-22) AU episodes. Twenty-two (19%) patients had a single AU episode without
recurrence.
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Table 5 shows the ocular complications of HLA-B27 associated AU. The most common
complications in HLA-B27 AU to develop during follow-up were posterior synechiae in 51/113
(45%), elevated IOP in 33/113 (29%), cataract in 25/113 (22%), CME in 10/113 (9%) and glaucoma in
4/113 (4%) patients. Incidence rates/EY of ocular complications are also given in Table 5.

Table 4: Clinical characteristics HLA-B27 AU patients for the retrospective study

HLA-B27
(n=113)

Gender (% female) 46 (419%)
Age at first episode (yrs)? 36 + 13 (10-81)
Unilateral / bilateral 49 (43%) / 64 (57%)
Follow-up (yrs)° 6.9 (0.02-38.7)
Total uveitis episodes® 3 5(1-22)
Single episode, no recurrence (n (%)) 22 (19%)
HLA-B27 tested (% of total group)* 87 (77%)
HLA-B27 positive (% of tested) 87 (100%)
Systemic disease 59 (52%)

- Ankylosing spondylitis (solitary) 38 (64%)

- Ankylosing spondylitis + second systemic disease 11 (19%)

- Reactive arthritis (solitary) 3 (5%)

- Crohn's disease / Colitis ulcerosa (solitary) 2 (3%)

- Other® 5 (8%)

*Mean with standard deviation and range. ®Median with range. All patients that have not been tested for HLA-B27 positivity
(n=26), were diagnosed with an HLA-B27 associated systemic disease by a rheumatologist. ¢ Second systemic diseases were
Colitis ulcerosa (n=3), reactive arthritis (n=1), arthritis (n=1), Crohn's disease (n=2), rheumatoid arthritis (n=2) and psoriatic
arthritis (n=2). ¢ Other systemic diseases were spondyloathropathy (n=3), mixed connective tissue disease (n=1), reactive
polyarthritis (n=1).

Table 5: Development of ocular complications in HLA-B27 AU during follow-up (retrospective study)

HLA-B27
(n=113) Rate/EYe 95 % Cl

Any ocular complication 84 (74%) 0.076 0.06-0.09
Posterior synechiae 51 (45%) 0.046 0.03-0.06
Elevated IOP 33 (29%) 0.030 0.02-0.04
Cataract 25 (22%) 0.023 0.01-0.03

- Cataract extraction needed? 13 (12%) 0.012 0.006 - 0.02
CME 10 (9%) 0.009 0.004 -0.02
Glaucoma 4 (4%) 0.004 <0.001 - 0.009
|OP reducing intervention needed 3(3%) 0.003 <0.001 -0.008
Other ocular complications® 7 (6%) 0.006 0.003 -0.01

*Cataract extraction performed before end of follow-up AU. *Other ocular complications included: macular folds (n=1),
episcleritis (n=2), mild scleritis (n=1), bacterial keratitis (n=1), retinal defect (n=1) and papillitis (n=1). ‘Rate is the number of
events in the eyes at risk for the event divided by total follow-up time per eye. It is calculated by dividing the number of
events (e.g. eyes with glaucoma) by the sum of the follow-up time of all included eyes (typically expressed as eye-years (EY)).
Abbreviations: AU (anterior uveitis), IOP (intraocular pressure), CME (cystoid macular edema), Cl (confidence interval).
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All patients were treated with ocular corticosteroids at the time of active uveitis, with a maximum
of 16 drops a day. In case of a persistent and severe uveitis, additional oral corticosteroids or peri-
ocular corticosteroid injections were given. In the HLA-B27 group, 24/113 (21%) patients used
short-term oral corticosteroids and to 45/113 (40%) a peri-ocular corticosteroid injection was
given.

Herpetic AU (present state evaluation)

To evaluate the present state, especially possible ocular pareses and residuals thereof, 33 herpetic
AU patients were included. Table 6 summarizes their clinical characteristics. Fourteen (42%) of
the patients were female and the mean age at uveitis onset was 58 + 17 years. The median total
follow-up time was 4.6 (0.05-41.3) years and patients had 4.2 + 3.2 (1-12) AU episodes. None of the
patients had an active uveitis and the median remission time was 2.7 years.

Table 6: Present state evaluation herpetic group

Total group
(n=33)

Gender (%female) 14 (42%)
Present age (yrs)® 58 + 17 (26-84)
Follow-up (yrs)® 4.6 (0.05-413)
Total uveitis episodes® 42+32(-12)
Inactive uveitis (yrs)><4 2.7 (0.02-104)
Active uveitis 0 (0%)

*Mean with standard deviation and range.®Median with range. Time between the last visit related to the last uveitis episode
(end of follow-up of the retrospective study) and present state evaluation. “Inactive uveitis is defined as <0.5+ cells in the
anterior chamber, regardless of medication use for uveitis.

Table 7 gives information about ocular pareses in herpetic AU. The presence of a solitary
pathological mydriasis in the uveitic eye was comparable in the retrospective and the present
state evaluation, 12/62 (19%) and 6/33 (18%) respectively. There was no mentioning of posterior
synechiae or the use of mydriatics at the time of the pathological mydriasis. In total, seven
patients had a pathological mydriasis at the present state evaluation, which in three of them
had been documented in their files (retrospective data). On the other hand, five patients in
whom a pathological mydriasis was documented in their files (retrospective data), did not have a
pathological mydriasis at the present state evaluation anymore. Four of fourteen (29%) patients
with a pathological mydriasis retrospectively (solitary or in combination with a ptosis), had had
ocular surgery in the past.

The presence of a solitary ptosis was seen in 1/62 (2%) patients in the retrospective evaluation
and in 3/33 (9%) patients in the present state evaluation. The combination of a pathological
mydriasis and a ptosis was scarce in the retrospective and present state evaluation. Complete
oculomotor nerve pareses were not found in the retrospective evaluation, in the present state
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evaluation one patient had a partial oculomotor nerve paresis. Two patients had abnormal eye
movements, consistent with a n.4 paresis and a n.6 paresis, both patients had had HZO in the
past.

Table 7: Ocular pareses herpetic group (retrospective versus present state evaluation)

Retrospective Present state
Mydriasis® (solitary) 12 (19%) 6 (18%)
Ptosis (solitary) 1 (2%) 3 (9%)
Mydriasis® and ptosis 2 (3%) 1 (3%)
Ptosis and abnormal eye movements 0 (0%) 1 (3%)°
Complete n.3,n4 or n. 6 paresis 2 (3%)° 0 (0%)

*Pathological mydriasis at uveitic eye, without posterior synechiae. "Conform oculomotor nerve paresis. “Abnormal eye
movements in accordance with n.4 paresis and n.6 paresis.

Table 8: Present state evaluation HLA-B27 group

Total group
(n=29)

Gender (%female) 11 (38%)
Present age (yrs)® 51+ 17 (17-76)
Follow-up (yrs)® 2.8(0.04-277)
Total uveitis episodes® 3.5+23(1-10)
Inactive uveitis (yrs)><4 1.8(0.6-15.2)
Active uveitis 0(0%)

*Mean with standard deviation and range.®Median with range. Time between the last visit related to the last uveitis episode
(end of follow-up of the retrospective study) and present state evaluation. “Inactive uveitis is defined as <0.5+ cells in the
anterior chamber, regardless of medication use for uveitis.

Table 9: Ocular pareses HLA-B27 group (retrospective versus present state evaluation)

Retrospective® Present state
(n=49) (n=29)

Mydriasis® (solitary) 3(6%) 0(0%)
Ptosis (solitary) 1 (2%) 1 (3%)
Mydriasis® and ptosis 1(2%) 1(3%)
Ptosis and abnormal eye movements 0(0%) 0(0%)
Complete n. 3, n4 or n. 6 paresis 0(0%) 0 (0%)

*Only unilateral AU patients included, since the fellow eye served as an internal control for ocular pareses. °Pathological
mydriasis at uveitic eye, without posterior synechiae.
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HLA-B27 / ankylosing spondylitis associated AU (present state evaluation)
We also evaluated if there were ocular pareses in HLA-B27 AU. Table 8 summarizes the clinical
characteristics. Twenty-nine patients with HLA-B27 associated AU were included, ten with a
history of ankylosing spondylitis, one with ankylosing spondylitis and reactive arthritis and 18
without an associated systemic disease. Eleven (38%) of the patients were female and the mean
age at AU onset was 51 + 17 years. The median total follow-up time was 2.8 (0.04-27.7) years and
patients had 3.5 + 2.3 (1-10) AU episodes. None of the patients had an active uveitis and the
median remission time was 1.8 years.

Table 9 gives information about ocular pareses in HLA-B27 AU. In the retrospective evaluation, 3/49 (6%)
patients had a pathological solitary mydriasis in the uveitic eye. There was no mentioning of posterior
synechiae or the use of mydriatics at the time of the pathological mydriasis. In the present state
evaluation, no pathological solitary mydriasis was seen. In the restrospective and the present state
evaluation a solitary ptosis and the combination of a pathological mydriasis and ptosis were scarce.
None of the patients with a pathological mydriasis retrospectively (solitary or in combination with a
ptosis), had had ocular surgery in the past. Complete ocular pareses were not found in HLA-B27 AU.

Herpetic versus HLA-B27 AU

Table 10 shows the incidence rate/EY of ocular complications of herpetic versus HLA-B27 AU.
The incidence rate/EY of any ocular complication was higher in herpetic compared to HLA-B27
AU, 0.140/EY versus 0.076/EY, p=<0.001. The incidence rates/EY of single ocular complications
differed significantly for glaucoma (0.033/EY versus 0.004/EY, p<0.001) and cataract (0.059/EY
versus 0.023/EY, p<0.001). The incidence rates/EY did not differ for CME and posterior synechiae.

Figure 2 shows the VA of herpetic and HLA-B27 AU patients, over a period of ten years. There
was a significant difference in VA between both groups with a worse VA in the herpetic group
at onset and in the first five years of follow-up (p=0.003 at onset, p=0.005 at one year, p=0.014
at two years, p=0.015 at three years, p=0.036 at four years and p= 0.029 at five years) and again
at seven years of follow-up (p=0.047). At six years and between eight and ten years of follow-up
the VA did not significantly differ between both groups.

A multivariate Cox regression model was created to analyze risk factors for cataract extraction
and glaucoma intervention, these included type of uveitis (herpetic or HLA-B27 associated
AU), age at onset of uveitis and gender. The results of the Cox regression model for cataract
extraction showed that patients with a higher age have a significantly higher risk of a cataract
extraction (hazard ratio (HR): 1.08; p<0.001). No significant differences were found for type of
uveitis (HR: 1.80; p=0.192) and gender (HR: 0.67; p=0.342). The results of the Cox regression model
for glaucoma intervention showed that patients with herpetic AU (HR: 7.51; p=0.003) and higher
age (HR: 1.04; p=0.026) have a significantly higher risk of a glaucoma intervention. No significant
differences were found for gender (HR: 1.46; p=0.567).
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Table 10: Ocular complications HLA-B27 group compared to herpetic group

! P value®
Herpetic HLA-B27 herpetic

(n=62) Rate/EY? | 95 % CI (n=113) |Rate/EY* |95 %Cl vs HLA-B27

Any ocular
complication 58 (94%) 0.140 010-0.18 84 (74%) |0.076 0.06 - 0.09 <0.001

Glaucoma 14 (23%) 0.033 0.02-006 |4 4%) 0.004 <0.001 -0.009 |<0.001

Cataract 25 (40%) 0.059 004-009 |25(22%) |0.023 0.01-0.03 <0.001
CME 1 (2%) 0.002 <0.001 - 0.01 | 10 (9%) 0.009 0.004 - 0.02 0.172
Posterior

synechiae 19 (31%) 0.045 0.03-0.07 51 (45%) |0.046 0.03-0.06 0946

“Rate is the number of events in the eyes at risk for the event divided by total follow-up time per eye. It is calculated by dividing
the number of events (e.g.,, eyes with glaucoma) by the sum of the follow-up time of all included eyes (typically expressed as
eye-years (EY)). “There was a significant difference when p<0.05. Abbreviations: CME (cystoid macular edema), Cl (confidence
interval).

Visual acuity herpetic and HLA-B27 AU
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Figure 2. Visual acuity of herpetic and HLA-B27 anterior uveitis. Visual acuity differed significantly at
onset (p=0.003), one (p=0.005), two (p=0.014), three (p=0.015), four (p=0.036), five (p=0.029) and
seven (p=0.047) years of follow-up. Number of patients with herpetic / HLA-B27 associated AU at
consecutive intervals (onset - 10 years follow-up): n=52/105, n=39/80, n=37/79, n=34/73, n=32/65,
n=30/65, n=25/67, n=25/64, n=20/59, n=19/58, n=17/54. AU: anterior uveitis

DISCUSSION

In our study, we used similar definitions of clinical characteristics and complications in two groups
of herpetic AU patients and in HLA-B27 associated AU patients. Using rate/EY enables us to
directly compare these groups with regard to various characteristics, even if they vary in follow-
up time. The results show similarities and differences between HSV and VZV AU and between
herpetic and HLA-B27 associated AU. In herpetic AU, the most common clinical manifestations
were elevated IOP and keratitis, and the most common complications were corneal scarring,
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cataract, posterior synechiae, and glaucoma. The incidence rate of any ocular complication was
higher in VZV AU patients compared to HSV AU patients, although incidence rates/EY of single
ocular complications did not differ between HSV and VZV AU. Herpetic patients without keratitis
scored somewhat better on VA, especially during follow-up. The most common complications in
HLA-B27 AU were posterior synechiae, elevated IOP, cataract, CME and glaucoma. The incidence
rate of any ocular complication was higher in herpetic AU compared to HLA-B27 associated
AU , which was mainly due to higher incidence rates of glaucoma and cataract in herpetic AU.
HLA-B27 associated AU patients scored better on VA at onset and during follow-up, compared
to herpetic AU.

We found that HLA-B27 AU has a relatively good visual prognosis. At onset, VA is lowest, which
is probably due to the active uveitis. At one year of follow-up, the mean VA is almost 20/20
and it remains so during further follow-up (until 10 years after onset). In the literature, HLA-B27
AU also has a relatively good visual prognosis. However, previous studies also described visual
impairment in a substantial proportion of patients, e.g. a Snellen VA of 0.1 to 0.4 in 9 out of 59
(9%) uveitic HLA-B27 eyes " and in 6 out of 63 (10%) HLA-B27 AU patients, respectively.’ These
studies were also conducted at tertiary referral centers and had follow-up times of 2.9 years
(median) " and of 4.3 years (mean) ?, respectively. In the study by Power et al. 26/291 (9%) of eyes
even became legally blind.”?

Overall, VA outcomes in herpetic AU were lower than those in HLA B27 associated AU. A similar
finding in both groups was the lower VA at the onset of AU, which in both groups is probably
due to the active uveitis. In herpetic AU, mean VA at one year of follow-up and onwards is better
than that at onset and no significant differences in VA at onset and during the first seven years
of follow-up were found between eyes with and those without keratitis. At a later stage, VA was
lower in herpetic patients with keratitis as compared to those without. In addition, at ten years
of follow-up, VA of herpetic AU patients without keratitis seemed to be comparable with that of
HLA-B27 AU patients. Tugal-Tutkun et al. also reported that in their study Snellen VA was less (<
0.5) in 17 of 111 (15%) of patients due to corneal involvement. They also reported that patients
with only iridocyclitis had no permanent visual loss. The patients in their study had a shorter
duration of follow-up (median 22.4 months, range 1 - 96 months).’

In our study, by using the same definitions for ocular complications, VZV AU patients had a
higherincidence rate of any ocular complication, compared to HSV AU patients, whereas herpetic
AU patients had a higher incidence rate of any ocular complication, compared to HLA-B27 AU
patients. VZV AU patients had a shorter duration of follow-up compared to HSV AU patients and
herpetic AU patients had a shorter duration of follow-up, compared to HLA-B27 AU patients. This
may suggest that the majority of ocular complications occur early in the course of AU.
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In our study, a considerably lower percentage of eyes with glaucoma was seen in HLA-B27 as
compared to herpetic AU (4% versus 23% (0.004/EY versus 0.033/EY, p<0.001)). In the literature,
given rates of glaucoma vary. For herpetic uveitis, they range from 1.8 to 30%, and for HLA-B27
related AU, this varies between 0 and 20%.57231577 Transiently elevated IOP was a common
finding in herpetic AU patients (71%), however it should be mentioned that this was also one
of the inclusion criteria for the herpetic group. Transiently elevated IOP was also seen in the
HLA-B27 group, but less frequently (29%). In the herpetic group, 32% (23 out of 71) of patients
with transiently elevated 10P developed glaucoma and in the HLA-B27 group this was 14%
(4 out of 29). This suggests that transiently elevated IOP carries a higher risk of glaucoma in
herpetic as compared to HLA-B27 associated AU.

The development of cataract in the course of uveitis is a well-known complication. This can be
induced by the use of ocular steroids, usually resulting in posterior subcapsular cataract, by the
chronic inflammation itself or by aging.”® In our study, the formation of cataract was relatively
high in the herpetic group as compared to the HLA-B27 group (40% versus 22% (0.059/EY versus
0.023, p<0.001)). This difference could be related to the fact that herpetic patients were older and
are therefore more likely to develop age-related cataract in addition to cataract secondary to their
uveitis. This is supported by our sub analyses on risk factors for cataract extraction. This analysis
showed that higher age gives a higher risk of a cataract extraction. Alternatively, the virus might
infect the lens, thereby resulting in cataract formation. Support to this possible mechanism is
given by previous research in a mouse model, which demonstrated that inoculation of the cornea
with HSV-1 may result in a secondary HSV infection in the lens leading to cataract formation.?
Another study found evidence of possible HSV-1 involvement in congenital cataract formation
in humans.” The latter hypothesis is not supported by our sub analysis, since the type of uveitis
was not a risk factor for cataract extraction. With regard to the overall prevalence of cataract, our
results are in agreement with the literature, since previous studies gave a prevalence of cataract
of 20 - 32% in HSV and 12.5 - 29% in VZV patients.5®

In our study, the presence of a pathological mydriasis in the uveitic eye was more common in
herpetic as compared to HLA-B27 AU. In theory, this could be due to a preganglionic oculomotor
nerve paresis. However, since we did not observe complete oculomotor pareses and only rarely
any other ocular pareses, it is unlikely that the central oculomotor nerve is involved in this group.
This is in contrast to earlier studies where ocular pareses were common in HZO patients and to
a lesser extent in HSV patients.”'® Probably, changed therapeutic strategies, in particular the use
of systemic antiviral medication early in the disease process in HZO patients, has contributed
to this difference. Alternatively, a postganglionic oculomotor nerve paresis could play a role.
Pathological mydriasis due to a peripheral oculomotor nerve paresis is also referred to as an
Adie’s tonic pupil.?? Some case-reports found an association between VZV infection and a
postganglionic oculomotor nerve paresis?®? or an opticopathy.” A study on 13 uveitis patients
reports on an association between HSV ocular infection and persistent mydriasis.?” In addition,
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ocular surgery can cause a tonic pupil.?? Another explanation for pathological mydriasis could
be a degeneration of the iris sphincter muscle. At the present state evaluation, 86% of eyes
with a pathological mydriasis also had sectorial iris atrophy. This indicates a shared pathogenic
mechanism, which is supported by previous studies in herpetic uveitis describing an association
between iris atrophy and unspecified ocular pareses or a tonic pupil 4%

Ptosis, with a similar prevalence in both groups, might be related to the therapy of the uveitis
rather than its cause. In the literature, numerous possible triggers for the development of ptosis
have been given, including nonspecific irritation due to the inflammation, the chronic use of eye
drops, peri-ocular or intravitreal injections with corticosteroids, and ocular surgery.?*!

Our study is mainly retrospective and has all the shortcomings related to this. Not all patients
included in the retrospective study could be included in the present state evaluation. This made
it impossible to compare the ophthalmic findings for each individual patient. Our patients were
seen at a tertiary referral center and therefore this population may not represent the general
uveitis population. Finally, most patients were diagnosed by their clinical presentation. It would
be interesting to try to tie the ocular complications to the disease process or the side effects
of the uveitis treatment (e.g. steroid use). However, since therapy and the disease process are
entwined, this cannot reliably be done in a retrospective study. A prospective study design
might be more suitable for this purpose.

In conclusion, this study provides information on the course of VA over a long period of time and
ontheincidencerates/EY of ocularcomplications in two large uveitis entities. The most prominent
finding in this study is that of a worse visual prognosis in herpetic versus HLA-B27 associated AU,
which is probably related to the higher prevalence of corneal scarring and glaucoma in the
former. In addition, herpetic AU patients have more ocular complications overall. We provide
information that may be helpful in developing individualized entity-related counseling strategies.
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ABSTRACT

Purpose: To determine the incidence of elevated intraocular pressure (IOP) and secondary
glaucoma in herpetic anterior uveitis (AU), due to either herpes simplex or varicella zoster virus,
by using the Standardization of Uveitis Nomenclature (SUN) criteria, and to identify risk factors
for the development of glaucoma.

Design: Retrospective, observational cohort study.

Methods: Patients with herpetic AU presenting themselves between 2001 and 2013 at the
ophthalmology department of the University Medical Center Groningen were included. Main
outcome measures were the incidence of elevated IOP and glaucoma and risk factors for the
development of glaucoma.

Results: Seventy-three herpetic AU patients were included. Ocular complications most
commonly seen during follow-up for uveitis were elevated IOP (75%), keratitis (59%), dry eyes
(34%), posterior synechiae (34%), cataract (32%), and glaucoma (15%). Glaucoma patients, in
comparison to non-glaucoma patients, had a higher number of IOP peaks during their follow-
up for uveitis (p<0.001). The majority of patients with elevated IOP (91%) had this already at the
start of the uveitis. Nineteen percent of the patients needed glaucoma surgery.

Conclusions: Using the SUN criteria, our study confirmed that elevated IOP and secondary
glaucoma are major complications in herpetic AU. If an elevated IOP occurred, it was usually
already present at the start of a uveitis episode. A risk factor for the development of glaucoma
was the number of endured IOP peaks. Future studies are needed to evaluate whether early and
prolonged use of antiviral and IOP-lowering medication may prevent glaucoma.
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INTRODUCTION

Elevated intraocular pressure (IOP) and secondary glaucoma (IOP-related damage to the optic
nerve head and accompanying visual field loss) are major ocular complications in uveitis. Reported
incidences of elevated IOP and glaucoma in uveitis vary widely between as well as within the
different uveitis entities. In herpetic anterior uveitis (AU), reported incidences of elevated IOP vary
from 47 to 90%, * whereas reported incidences of secondary glaucoma vary between 2 and 54%."2¢.
Possible explanations for this include non-uniform definitions and variable follow-up times.

Variability in definitions is a general problem in uveitis studies. Therefore, the Standardization
of Uveitis Nomenclature (SUN) working group has defined criteria for uveitis classification and
follow up, including uniform definitions of elevated IOP and glaucoma.’

The main objective of this study is to determine the incidence of elevated IOP and secondary
glaucoma in herpetic AU, due to either herpes simplex virus (HSV) or varicella zoster virus (VZV),
by using the SUN criteria. The second objective is to identify risk factors for the development of
glaucoma. Identifying these risk factors can help to determine how therapeutic modalities can
prevent glaucoma in this patient group.

METHODS

Ethics Statement
The Medical Ethical Committee of the University Medical Center of Groningen approved the
conduction of this study.

Patients

The patients included in this study were selected from an existing database, containing all uveitis
patients as of 2001 until 2013 who had been treated or are currently being treated for uveitis at
the ophthalmology department of the University Medical Center Groningen (a tertiary referral
center). We included patients with herpetic AU, due to HSV or VZV. At the time of inclusion,
all patients were 18 years or older. In the absence of specific SUN criteria for herpetic AU, the
diagnosis was made by clinical presentation (keratitis - dendritic herpes branch - followed by AU,
elevated intraocular pressure (IOP) at presentation, iris sector atrophy developing over time and/
or clear facial varicella zoster infection (ophthalmic branch of fifth cranial nerve) with subsequent
kerato-uveitis or a positive anterior chamber tap for local antibody production or the presence
of virus DNA by PCR). Facial skin lesions were considered as a strong indication of VZV-related
uveitis. Keratitis can be associated with both HSV and VZV infection, but larger herpetic corneal
branches were considered indicative of HSV. Because most patients were diagnosed by their
clinical presentation, they were classified as “presumable” HSV or VZV AU.
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Patients with multiple causes of anterior uveitis including a possibly herpetic uveitis and patients
who had an elevated IOP or glaucoma before the onset of the uveitis were excluded.

Definitions

Active uveitis was defined as > 0.5+ cells in the anterior chamber, inactive uveitis as < 0.5+
cells in the anterior chamber (regardless of medication use for uveitis) and remission as < 0.5+
cells in the anterior chamber without medication use for uveitis.” Glaucoma was defined as the
presence of visual field defects typical for glaucoma that were reproducible and could not be
explained by other pathology, with or without glaucomatous disc abnormalities and with or
without elevated IOP” An IOP peak was defined as an IOP > 21 mmHg, before the start of IOP-
lowering medication; in case of multiple measurements the highest IOP was recorded. The
following definitions of IOP variables which were not defined by the SUN working group were
added: Elevated IOP at the beginning of a uveitis episode was defined as an IOP > 21 mmHg in
the first week of a new uveitis episode and elevated IOP during a uveitis episode was defined
as an IOP > 21 mmHg after the first week of a new uveitis episode. Elevated IOP during follow-
up was defined as elevated IOP (> 21 mmHg) that was recorded at least once during follow-
up (beginning first uveitis episode until the end of the last uveitis episode). Short-term use of
|IOP-lowering medication corresponded to the use of IOP-lowering medication during an active
uveitis episode. Long-term use of IOP-lowering medication corresponded to the use of IOP-
lowering medication during an active uveitis episode and its continued use thereafter.

Data

The following information was collected from the medical records: age at the time of first uveitis
episode (further referred to as “onset”), gender, uni- or bilateral uveitis, date of first and last uveitis
episode, number of uveitis episodes, follow-up time in months of active uveitis (time between
the start of the first and the end of the last uveitis episode), total follow-up time in months (time
between the start of the first uveitis episode and the last recorded date in the patient record),
Snellen visual acuity (VA) at onset and at the end of total follow-up, the cup-to-disc ratio of the
optic disc at the end of total follow-up and ocular complications that developed during follow-
up for uveitis (glaucoma, elevated IOP, scleritis, keratitis, cataract, posterior capsule opacification,
papillitis, cystoid macular edema, dry eyes, posterior synechiae, and other ocular complications).
Anterior chamber fibrin, corneal edema, and keratic precipitates, were also recorded. If glaucoma
developed in the non-uveitic eye, this was also recorded.

Known or presumed risk factors for developing open-angle glaucoma were registered, namely
a low central corneal thickness, myopia, positive family history of glaucoma, African descent,
and steroid use.®' In case of elevated IOP, additional information was gathered, including the
time point of elevated IOP in relation to the uveitis episode (at the start of an episode, during an
episode, during inactive uveitis or during uveitis in remission). Also, the total number of IOP peaks
(elevated IOP > 21 mmHg with normal IOP before and after), and the highest measured IOP were
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recorded. In glaucoma patients, the interval between the start of the first uveitis episode and
the diagnosis of glaucoma was calculated in years. Further, the medical treatment and surgical
interventions with regard to elevated IOP and glaucoma were collected, such as the number
of patients treated with IOP-lowering medication, type of medication and number of agents
used simultaneously, duration of use of IOP-lowering medication, number and type of surgical
IOP-reducing interventions, and the interval between the start of the first uveitis episode and
IOP-reducing intervention in years.

Statistics

Descriptive statistics were used, such as percentages, mean + SD (range) for normally distributed
data and median (IQR; range) for non-normally distributed data. For the comparison of
proportions the chi-square test or the Fisher's exact test was used, when appropriate. For the
comparison of continuous variables between two groups, the independent-samples t-test (if
data were normally distributed) or the Mann-Whitney U test (if not) was used. For statistical
analysis, Snellen VA was converted to the logarithm of the minimum angle of resolution
(logMAR) equivalent, and subsequently reconverted for presentation. Data were analyzed using
SPSS Statistics 20.0.0.1. A p value of 0.05 or less was considered statistically significant.

RESULTS

The medical records of 73 herpetic AU patients were analyzed. The median age of onset of
uveitis was 50 (range: 5 — 85) years. Fifty-four (74%) patients had a presumably HSV-and 19 (26%)
patients a presumably VZV-associated AU. The median age of HSV patients was 48 (range: 5-85)
years and of VZV patients 60 (range: 24-85) years, p=0.03.1n 19 (26%) patients an anterior chamber
tap was performed, which tested positive for local antibody production or the presence of virus
DNA by PCRin 14;in 12 patients for HSV and in two for VZV. There were 28 (38%) female patients.
All patients had a unilateral AU, the fellow eye was affected in none of the patients.

Table 1 shows the ocular characteristics. Patients had a median of three (range: 1 — 27) uveitis
episodes. Twenty-four of 73 patients had a single uveitis episode, 14 (58%) of whom had a
presumably HSV and 10 (42%) a presumably VZV-associated AU, p=0.048. Median Snellen VA was
significantly better at the end of total follow-up, compared to at first uveitis presentation, 0.80
(range: FC (finger counting) to 1.26)) versus 0.67 (range: HM (hand movement) to 1.50, p=0.008).
During follow-up for uveitis, the following events were noted at least once (Table 1): anterior
chamber fibrin in eight (11%), corneal edema in 37 (51%), and keratic precipitates in 65 (89%)
patients. Table 2 shows the ocular complications most commonly seen during follow-up for
uveitis, these were elevated IOP (75%), keratitis (59%), dry eyes (34%), posterior synechiae (34%),
cataract (32%), and glaucoma (15%). The majority of patients with elevated IOP (91%) had elevated
IOP at the start of one or more uveitis episodes. Glaucoma developed during follow-up for uveitis
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after a median interval of 3.9 (range: 0.2 — 22.7) years. None of the patients with glaucoma in the
eye with uveitis developed glaucoma in their fellow eye. There was no significant difference in
the incidence of glaucoma (9/54 (17%) versus 2/19 (11%), p=0.7) or elevated 0P (42/54 (78%)
versus 13/19 (68%), p=0.5) between HSV and VZV patients, respectively.

Table 1: ocular characteristics of herpetic anterior uveitis patients (n (% of total) or median (min,
IQR, max)), n=73

Total uveitis episodes 3(1,1-6,27)

Single uveitis episode, no recurrence
Follow-up (active uveitis) (yrs) @
Follow-up (total) (yrs)®

Remission time (yrs)©

LogMAR VA uveitis eye (onset uveitis)
(Snellen VA onset uveitis)?

LogMAR VA uveitis eye (end total follow-up)
(Snellen VA end total follow-up)*
Anterior chamber fibrin®

Corneal edema®

Keratic precipitates®

24 (34%)

2.7(0.01,0.1 -9.8,43.8)
9.1(0.1,3.8-15.2,44.9)
33(01,19-53,163)

0.17 (-0.18,0.00 - 040, 2.52)
(0.67 (HM, 0.40 - 1.00, 1.50))
0.10(-0.10,0.00 - 0.22, 1.77)
(0.80(FC, 0.60- 1.0, 1.26))

8 (11%)

37 (51%)

65 (89%)

*Time between the start of the first and the end of the last uveitis episode. ° Time between the start of the

first uveitis episode and the last recorded date in the patient record. ¢Time between the end of the last uveitis
episode and the last recorded date in the patient record. ¢ Difference in visual acuity at onset of uveitis and end
of total follow-up was statistically significant (p=0.008). ¢ At the time of active uveitis. VA: Visual Acuity, HM: hand

movement, FC: finger counting

Table 2: ocular complications of herpetic anterior uveitis patients (n (% of total)), n=73

Elevated IOP 55 (75%)

Keratitis

Dry eye?

Posterior synechiae

Cataract

Glaucoma

Posterior capsule opacification
Cystoid macular edema
Scleritis

Papillitis

Other

43 (59%)
25 (34%)

*Medically treated. "Retinal detachment, retinal angiomatous proliferation / macular degeneration. IOP: Intraocular Pressure
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There was no significant difference in known or presumed risk factors for the development
of open-angle glaucoma (corneal thickness of less than 500 um, high myopia (< -3 dpt) and a
positive family history for glaucoma) between patients with and without glaucoma. The majority
of patients (97%) were Caucasian. (missing data: corneal thickness 51%, myopia 5%, family history
positive for glaucoma 56%, ethnicity 53%) .

Overall, 66/73 (90%) of the patients were treated with systemic antiviral medication, 38/66 (58%)
of whom started during the first uveitis episode, 11/66 (17%) started during the second uveitis
episode, and 17/66 (26%) started after the second uveitis episode. In addition, 47/73 (64%) of the
patients received IOP-lowering medication at least once, 33/73 (45%) of whom were treated with
|OP-lowering medication solely and 14/73 (19%) needed a surgical pressure reducing intervention,
consisting mainly of an implantation of a Baerveldt glaucoma drainage device (79%). The median
interval between the first uveitis episode and the pressure reducing intervention was 5.4 (range:
0.01 - 25.6) years. The total follow-up time did not differ between patients with IOP-lowering
medication solely and patients who needed a surgical pressure reducing intervention, 12.4 +
11.7 (range: 0.4 — 44.6) versus 11.0 = 7.6 (range: 2.1 — 27.2; p=0.7) years. The median number of
|OP-lowering agents used simultaneously was 2 (range: 1-5); the most commonly used type was
a B-blocker (44/47 (94%)). Most patients used the IOP-lowering medication for a short period
of time (30/47 (64%)). All patients were treated with topical corticosteroids at the time of active
uveitis, with a maximum of 16 drops a day. In case of a persistent and severe uveitis, additional
oral corticosteroids (6/73, 8%) or peri-ocular corticosteroid injections (8/73, 11%) were given.

Table 3 shows the patient and ocular characteristics of patients with and without glaucoma.
Glaucoma patients, in comparison to non-glaucoma patients, are more often characterized by
a higher number of IOP peaks during follow-up for uveitis. Glaucoma patients were more often
medically treated with IOP-lowering medication, needed more IOP-lowering agents and used
these IOP-lowering agents more often for a longer period of time. Use of steroids (topical, oral
or ocular injections) did not differ between the two groups. In addition, there was no significant
difference in corneal edema (64 versus 48%; P=0.4), anterior chamber fibrin (27 versus 8%; P=0.08),
keratic precipitates (82 versus 90%; P=1.0), keratitis (45 versus 61%; P=0.3), posterior synechiae (45
versus 32%; P=0.5), and iris transillumination (36 versus 50%; P=0.4) between patients with and
without glaucoma.
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Table 3: patient and ocular characteristics of patients with and without secondary glaucoma (n (% of
total) or median (min, IQR, max))

Eyes with Eyes without
glaucoma® glaucoma®

Total group

Number of eyes 73 11 62

Gender (male/female) 45(620%) /28 (38%) | 9(829%) /2 (18%) 36 (58%) / 26 (429%) 019
Age of onset of uveitis 50 (5, 32-64, 89) 52 (28, 39-66, 75) 50 (5, 31-64, 85) 054
ﬁge atend 0l e | on e 575 o) 71(39,43-77,81) 61 (25, 5276, 90) 047
HSV /VZV 54.(74%) /19 (26%) | 9 (829%) / 2 (18%) 45 (73%) / 17 (27%) 072
Number of uveitis episodes 017
1 26 (36%) 1 (9%) 25 (40%)

2-4 24 (33%) 6 (55%) 18 (29%)

>4 21 (29%) 4 (36%) 17 (27%)

Unknown 2 (3%) 0 (0%) 2 (3%)

Follow-up {yrs) 79.(001,01 - 98,43.8) [ 6.0 (0.8, 16 - 78,256) |1

6(0.01,0.06-10.3,43.8) | 040
3

Average cup-to-discratio 391 01-0509) |08(040708,09 |03 (01,01-04,07) <0001

end follow-up®

Number of IOP peaks <0.001
0 17 (23%) 0(0%) 17 27%)

1-2 24 (33%) 0 (0%) 24 (39%)

>2 23 (32%) 7 (64%) 16 (26%)

Unknown 9 (12%) 4 (36%) 5 (8%)

il st [OF mezslire 38102265 | 46(36,40-48,48) |35 (22,2944, 65) 019
(mmHg)

Systemic antiviral

medication

Start uveitis episode 1

or 2/ start after uveitis

episode 1 or 2 or no antiviral 49 (67%) /24 (33%) 7 (64%) / 4 (36%) 42 (63%) / 20 (32%) 0.79
treatment

Number of patients

treated with antiglaucoma |47 (64%) 11 (100%) 36 (58%) 0.006
medication

Number of antiglaucoma 2(,1-3,5) 3(2,3-4,5) 2(1,1-3,4) <0.001

agents used simultaneously
Duration of treatment with
antiglaucoma medication

&fho’ ttermuse/long-erm | 34 a0 /16 34%) | 0 (0%)/ 10 (919)° 30 (83%) / 6 (17%) <0.001

|

? Date of diagnosis of glaucoma is end of follow-up. °End of last uveitis episode is end of follow-up. “End of last uveitis episode. ©
Short-term use of IOP-lowering medication corresponded to the use of IOP-lowering medication during an active uveitis episode.
Long-term use of IOP-lowering medication corresponded to the use of IOP-lowering medication during an active uveitis episode
and thereafter as the uveitis was quiet. €One patient missing. IOP: Intraocular Pressure
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DISCUSSION

Using the SUN criteria, our study confirmed that elevated IOP and secondary glaucoma are
major complications in herpetic AU patients. In the majority of the patients, the elevated 10P
was measured at the start of a uveitis episode. Risk factors for the development of glaucoma
were the number of IOP peaks. Also, use and prolonged use of IOP-lowering medication, and the
number of IOP-lowering agents used simultaneously were higher in glaucoma patients. A large
proportion (19%) of the herpetic AU patients needed a surgical pressure reducing intervention.

In herpetic AU, outflow obstruction due to swelling of inflamed trabecular meshwork structures
and depositioning of inflammatory cells and debris are considered to be important in the
pathogenesis of increased IOP and glaucoma.” Another common mechanism is secondary
angle closure glaucoma related to the formation of peripheral anterior synechiae. Steroid
induced glaucoma is an important contributor in any type of uveitis, since the application of
steroids is the mainstay of uveitis treatment. In the majority of our patients, the elevated IOP was
measured at the start of a uveitis episode, which supports the mechanism of obstruction due
to inflammation.

The incidence of secondary glaucoma in our study was 15% after a median follow-up of 7.9 years.
This is much higher than that of primary open angle glaucoma in a normal Dutch population of
55 years and older (n=3842), where a 5-year risk of probable open angle glaucoma was found
to be 1.2% and of definite open angle glaucoma 0.6%'* The 10-year risk of primary open angle
glaucoma was found to be 2.8% in the same cohort, with a mean age of 65.8 year (n=2571)."

The frequency of elevated IOP in herpetic AU as reported in the literature varies, which is mainly
due to the variation in used definitions. In our study, following the SUN classification,” elevated
|OP was defined as a measured IOP > 21 mmHg, resulting in an incidence of 75%. Wensing et al.
reported IOP > 30 mmHg in 18/39 (46%) of HSV and in 5/10 (50%) of VZV AU eyes,* van der Lelij et
al.an IOP > 23 mmHg in 28/31 (90%) of herpetic AU eyes,* Tugal-Tutkun et al. an IOP > 22 mmHg
in 58/114 (51%) of herpetic AU eyes' and Sungur et al. a temporary rise in IOP during an active
uveitis period in 36/76 (47%) of herpetic AU eyes.? In spite of these apparent differences, elevated
IOP is generally reported in at least half of herpetic AU eyes. Since elevated IOP at the start of a
uveitis episode is considered to be indicative of a herpetic cause of the uveitis, studies may over
report elevated IOP due to selection bias. In other words, in case elevated IOP at the start of a
uveitis episode is absent, these eyes are less likely to be diagnosed as herpetic AU.

Ourincidence of secondary glaucoma (15%) is comparable to the study of Sungur et al. in herpetic
(HSV and VZV) AU and of Wensing et al. in HSV AU eyes. They found secondary glaucomain 10/76
(13%) and 7/38 (18%) of eyes, respectively.* Wensing et al. used a definition related to ours, an
IOP of more than 21 mmHg and the presence of disc abnormalities, of visual field defects typical
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for glaucoma, or both.* Sungur et al used a different definition, namely a permanent IOP rise
during the remission period —irrespective of disc abnormalities and/or visual field defects.? Other
studies differ from ours and vary among each other with regard to the reported incidences of
secondary glaucoma. Tugal-Tutkun et al. reported secondary glaucoma in 2/114 (2%) of herpetic
AU eyes, Miserocchi et al. in 24/44 (54%) of HSV and 9/24 (38%) of VZV uveitis eyes, Wensing et al.
in 3/10 (30%) of VZV AU eyes and Takahashi et al. in 7/23 (30%) of herpetic AU eyes.*¢ Takahashi
et al. defined secondary glaucoma as an IOP higher than 21 mmHg at two consecutive visits
and the need for IOP-lowering medication.® In the studies of Miserocchi et al. and Tugal-Tutkun
et al. there are no specified definitions of secondary glaucoma or elevated IOP'® In the study
of Miserocchi et al,, it is not clear if secondary glaucoma and elevated IOP are considered to be
synonymous, but this would explain the high incidence of secondary glaucoma in their study.®

It is well known that elevated IOP is a risk factor for the development of secondary glaucoma.'®
However, information on specific aspects of the elevated IOP that influence the development of
secondary glaucoma is lacking. It is supposed that the level of IOP""? and the reduced diurnal-to-
nocturnal change of habitual IOP? are important factors. In our study, patients who developed
secondary glaucoma had more often elevated IOP during follow-up for uveitis and endured
significantly more IOP peaks than patients without glaucoma, supporting the concept that elevated
|OP during follow-up for uveitis and IOP peaks may cause significant problems in the long run. It has
proved to be difficult to determine what is the most harmful, more IOP peaks or elevated IOP for a
long period of time, in particular because these parameters are strongly correlated, the number of
IOP measurements is limited (that is, IOP is undersampled), and different statistical approaches give
different outcomes.?’ However, even without knowing which IOP parameter is most important,
the results indicate that in patients with recurrent uveitis, frequent IOP measurements and low-
threshold treatment of elevated IOP may be beneficial — given the high incidence of secondary
glaucoma. In addition, knowing that 35/73 (48%) patients needed two or more IOP-lowering agents
simultaneously and 14/73 (19%) patients finally needed a surgical pressure reducing intervention,
makes it important to prevent these serious complications by early treatment. Future studies are
needed to evaluate whether such measures indeed reduce the incidence.

In addition to frequent IOP measurements and low-threshold treatment of elevated IOP,
therapeutic modalities consisting of long-term antiviral treatment to prevent new uveitis
episodes and IOP peaks may be beneficial. The optimum starting point and duration of treatment
with antiviral medication should be established in future studies.

Our study is mainly retrospective and has all the shortcomings related to this. Our patients were
seen at a tertiary referral center and therefore this population may not represent the general
uveitis population. Furthermore, most patients were diagnosed by their clinical presentation.
Our study evaluated a relatively large group of patients and it adhered to the SUN Working
Group criteria, thus contributing to more uniform reporting on uveitis outcomes.
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In conclusion, elevated IOP and secondary glaucoma are frequent complications of viral AU.
Future studies are needed to evaluate whether early and prolonged use of antiviral and anti-
glaucoma medication may prevent glaucoma. In addition, the described variability between
studies regarding the definitions of elevated IOP and secondary glaucoma, and the resulting
variation in reported incidences of these complications, underline the need for standardized
criteria such as developed by the SUN working group.’
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CHAPTER 4

ABSTRACT

Purpose: To evaluate whether ocular and patient characteristics differ between unilateral and
bilateral (alternating or simultaneously affected) HLA-B27 associated anterior uveitis (AU) with
or without systemic disease.

Methods: We performed an observational study on all uveitis patients (n=134) who visited the
ophthalmology department of the University Medical Center Groningen between 2001 and
2014.

Results: Unilateral and bilateral HLA-B27 associated AU are comparable with regard to ocular
complications, course of disease, visual acuity, and treatment. Differences are that bilateral
patients are younger at the onset of the uveitis (31 versus 37 years (median), p=0.02) and more
often have an associated systemic disease (46/74 (62%) versus 22/60 (37%), p=0.003).

Conclusion: Unilateral and bilateral HLA-B27 associated AU are generally comparable, which

indicates that it is probably the same disease entity. Unilateral and bilateral patients both have a
good prognosis with regard to visual acuity and the development of ocular complications.
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INTRODUCTION

Anterior uveitis (AU) is the most common type of uveitis'® and it is most commonly associated
with HLA-B27 positivity* Patients with HLA-B27 positivity can have an HLA-B27 associated
systemic disease, such as ankylosing spondilitis, reactive arthritis, Crohn’s disease, and psoriasis,
but in approximately 80% there is no associated systemic disease.® The prevalence of HLA-B27
positivity in the general Caucasian population is approximately 6-10%;%” in patients with AU this
is about 50%.2 The lifetime cumulative incidence of AU is approximately 1% in HLA-B27 positive
persons, whereas the lifetime cumulative incidence of AU in the general population is about
0.4%.° Foster et al. described that most patients with HLA-B27 associated AU typically have a
unilateral recurrent form, and that bilateral simultaneous and alternating AU are also possible.
Nussenblatt et al. described HLA-B27 associated AU as a typically unilateral acute uveitis.”
Since in HLA-B27 AU patients the uveitis can be unilateral (always the same eye) or bilateral
(simultaneous or alternating), it would be interesting to know if these different manifestations
represent the same or different disease entities. In order to inform the patient regarding the
prognosis of the disease and to monitor the disease in a personalized way, it would be valuable
to find out if ocular and patient characteristics differ between unilateral and bilateral HLA-B27
AU.

The present study aims to evaluate whether ocular and patient characteristics differ between
unilateral and bilateral HLA-B27 associated AU with or without systemic disease. For this purpose,
we performed an observational study based on all uveitis patients who visited our department
between 2001 and 2014.

METHODS

Ethics Statement
The Medical Ethical Committee of the University Medical Center of Groningen approved the
conduction of this study. The study adhered to the tenets of the Declaration of Helsinki.

Patients

For this study, we included patients with HLA-B27 associated anterior uveitis with or without
systemic disease. The patients were selected from an existing database, containing all uveitis
patients as of 2001 until 2014 who had been treated or are currently being treated for uveitis at
the ophthalmology department of the University Medical Center Groningen, which is a tertiary
referral center. The retrospective data was collected from medical records and we collected
prospective data of 49/135 (37%) patients for a present state evaluation. In case of alternating
bilateral AU (only one eye affected at first presentation), the first affected eye was compared
with the affected eye of the unilateral AU patients. In case of a simultaneous bilateral AU (both
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eyes affected at first presentation), we randomly selected one eye. In addition, in alternating
bilateral AU patients we compared the first affected with the second affected eye. At the time
of inclusion, all patients were 18 years or older. Patients were HLA-B27 positive and/or were
clinically diagnosed with an HLA-B27 associated systemic disease by a rheumatologist. Patients
with ankylosing spondylitis were diagnosed following the Assessment of Spondylo-Arthritis
international Society classification criteria (ASAS criteria), therefore these patients have not
always been tested for HLA-B27 positivity." Patients with other forms or possible causes of uveitis
or with elevated IOP and/or glaucoma before the onset of the uveitis were excluded.

Definitions

In this study, we use the guidelines for uniform reporting in uveitis as developed by the
Standardization of Uveitis Nomenclature.'” According to the SUN Working Group criteria, active
uveitis was defined as > 0.5+ cells in the anterior chamber, inactive uveitis as < 0.5+ cells in
the anterior chamber (regardless of medication use for uveitis) and remission as < 0.5+ cells in
the anterior chamber without medication use for uveitis. A quiet phase corresponds to inactive
uveitis or uveitis in remission. Glaucoma was defined as the presence of visual field defects
typical for glaucoma that were reproducible and could not be explained by other pathology,
with or without glaucomatous disc abnormalities and with or without elevated IOP. Transiently
elevated IOP was defined as an IOP > 21 mmHg, in our department measured with applanation
tonometry, before the start of IOP-lowering medication. Dry eyes were defined as the presence
of dry eye symptoms and need for artificial tears. Unilateral AU was defined as uveitis at the same
eye during follow-up, not alternating between eyes. Bilateral AU means involvement of both
eyes, alternating or affected simultaneously.

Data

We examined the medical records of all suitable patients. We collected information on the age
at the time of first uveitis episode (further referred to as “onset”), gender, uni- or bilateral uveitis,
date of first and latest uveitis episodes, number of uveitis episodes, follow-up time, Snellen
visual acuity (VA) at onset, at specific time points during follow-up, and at the end of follow-
up, and ocular complications that developed during follow-up (elevated IOP, glaucoma, scleritis,
keratitis, cataract, posterior capsule opacification, papillitis, cystoid macular edema (CME), dry
eyes, and other ocular complications). CME was diagnosed by optical coherence tomography.
We documented the presence of anterior chamber fibrin, corneal edema, posterior synechiae,
and keratic precipitates.

Statistics

We used descriptive statistics, i.e, percentages, mean + SD (range) for normally distributed data
and median (IQR; range) for non-normally distributed data. For the comparison of proportions
we used the chi-square test or the Fisher's exact test when appropriate. For the comparison of
continuous variables between two groups, we used the independent-samples t-test (if normally
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distributed) or the Mann-Whitney U test (if not). For statistical analyses, Snellen VA was converted
to the logarithm of the minimum angle of resolution (IogMAR) equivalent. Data were analyzed
using SPSS Statistics 20.0.0.1. A p-value of 0.05 or less was considered statistically significant.

RESULTS

The medical records of 134 patients with HLA-B27 associated AU with or without systemic
disease were analyzed. Table 1 shows the patient characteristics. The median age of onset of
uveitis was 34 years. There were 79 (59%) male patients. In total 101 patients were tested for
HLA-B27 positivity and were positive, the remaining 33 patients were not tested, these patients
were diagnosed with an HLA-B27 associated systemic disease by a rheumatologist. Sixty-eight
(51%) patients had an HLA-B27 associated systemic disease. Forty of these patients had a history
of ankylosing spondylitis. Median age at the onset of the uveitis did not differ between patients
with (36 years; range: 11 to 69; IQR: 25 to 42) and without (34 years; range: 10 to 81; IQR: 26 to
43) systemic disease (p=0.90). Sixty (45%) patients had a unilateral AU and 74 (55%) a bilateral
AU. Of the bilateral patients, 70/74 (95%) had alternating AU and 4/74 (5%) had a simultaneously
bilateral AU at onset. The age at onset of the uveitis was significantly lower (median age 31
years) in bilateral AU as compared to unilateral AU (median age 37 years; p=0.02). Bilateral AU
was more frequently associated with systemic disease (n=46 (62%)) than unilateral AU (n=22
(37%); p=0.003). In addition, bilateral uveitis was more frequently associated with more than one
HLA-B27 associated systemic disease (9/74 (12%) versus 1/60 (2%); p=0.02).

Table 2 shows the ocular characteristics. Patients with bilateral AU had a longer follow-up than
patients with unilateral AU (8.9 versus 2.7 years; p<0.001). The median interval between uveitis
presentation in the first and second affected eye in bilateral patients was 4.2 years (range: 0.2 —
26.6). The total follow-up time of the unilateral patients and the median interval between uveitis
presentation in the first and second affected eye in bilateral patients did not differ significantly
(2.7 versus 4.2 years, p=0.11). The visual acuity at onset, at various time points during follow-
up, and at the end of follow-up did not differ between unilateral and bilateral patients (Figure
1). The incidence of anterior chamber fibrin, corneal edema, keratic precipitates, and posterior
synechiae did not differ between groups.

Table 3 gives information on the ocular complications. Ocular complications most commonly
seen in the total group, during the entire follow-up period, were elevated intraocular pressure
(36%), dry eyes (20%), cataract (20%), and CME (8%). Elevated IOP was most frequently observed
in the course of a uveitis episode or when the eye had reached remission 40/48 (83%), whereas
IOP was mostly within normal range at the start of a uveitis episode. Despite the difference
in follow-up time between the groups (8.9 versus 2.7 years, p<0.001), there was no significant
difference in ocular complications.
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Table 1: patient characteristics in unilateral versus bilateral HLA-B27 associated AU (n (% of total)
or median (min, IQR, max)), n=134

P value
unilateral
versus
bilateral
Unilateral AU Bilateral AU eyes
Number of patients 134 60 (45%) 74 (55%) -
Gender (male/female) 79 (59%) / 55 (41%) | 34 (57%) / 26 (43%) | 45 (61%) / 29 (39%) | 0.63
Age at uveitis onset (yrs) 34(10,25t043,81) | 37 (11,26 10 48,69) | 31 (10, 25 to 40, 81) | 0.021
Alternating/simultaneously ) )
bilateral AU Wy -
HLA-B27 tested (% of total group)® | 101 (75%) 49 (82%) 52 (70%) 0.13
Systemic disease 68 (51%) 22 (37%) 46 (62%) 0.003
- Ankylosing spondylitis (solitary) | 40 (30%) 14 (23%) 26 (35%) 0.14
- Ankylosing spondylitis + second
systemic disease 10(8%) 1(2%) 9 (12%) 0.023
- Reactive arthritis (solitary) 5 (4%) 0 (0%) 4 (5%) 038
- Crohn's disease / Colitis ulcerosa
olitary) 6 (5%) 4 (7%) 2 (3%) 041
- Other 7 (5%) 2 (3%) 5 (7%) 046

?In patients with bilateral anterior uveitis, we included the first eye diagnosed with anterior uveitis.® All patients
that have not been tested for HLA-B27 positivity (n=33), were diagnosed with an HLA-B27 associated systemic
disease by a rheumatologist. < Second systemic diseases were Colitis ulcerosa (n=3), reactive arthritis (n=1), arthritis
(n=1), Crohn's disease (n=1), rheumatoid arthritis (n=2) and psoriatic arthritis (n=2). “Other systemic diseases were
psoriatic arthritis (n=1), spondyloathropathy (n=3), mixed connective tissue disease (n=1), rheumatoid arthritis
(n=1), reactive polyarthritis (n=1). AU: anterior uveitis

Visual acuity unilateral and bilateral HLA-B27 AU

03
\ =¢==HLA-B27 unilateral =@-HLA-B27 bilateral
E 0.2
3
Q
L]
s =
2 01 3
>
o
a
=
o
-l o
01 L L L L L L L L L )
] 1 2 3 4 5 6 7 8 9 10

Follow-up (yrs)

Figure 1: number of unilateral/bilateral HLA-B27 AU patients at consecutive intervals (onset = 10
years follow-up): n=59/65 (onset), n=44/53 (1 yr), n-41/53 (2 yrs), n=35/53 (3 yrs), n=27/52 (4 yrs),
n=28/49 (5 yrs), n=24/51 (6 yrs), n=19/50 (7 yrs), n=15/46 (8 yrs), n=15/45 (9 yrs), n=12/46 (10 yrs).
P>0.05 at all time points. AU: anterior uveitis
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Table 2: ocular characteristics in unilateral versus bilateral HLA-B27 associated AU (n (% of total) or
median (min, IQR, max)), n=134

P value
unilateral
versus
bilateral
Total eyes Unilateral AU Bilateral AU eyes
Number of patients® | 134 60 74 -
Total uveitis episodes | 3 (1,2 to 6, 22) 3(1,1t05,22) 4(1,2t0722) 0.025
Single uveitis
episode, no 25 (19%) 13 (22%) 12 (16%) 049
recurrence
Follow-up (yrs)® 6.3(0.02,1.2t015.0,38.7) |27 (0.02,0.2t09.3,271) |89(0.02,241t0195,38.7) |<0.001
LogMAR VA uveitis 3 3 3
eye (onset uveitis) 0.05(-015,001t00.15,2.5) | 0.1 (-0.1,00t003,25) |0.0(-0.1500t00.1,25) 0.079
L(f\fefgf)” VAONSE 1 09HM 07101014 | 08(HM,051010,126 | 1.0(HM, 081010, 14) -
LogMAR VA uveitis
eye (end follow-up) 0.0 (-0.3,-0.08 t0 0.06,0.8) | 0.0 (-0.3,-0.08 t0 0.1, 0.3) | 0.0 (-0.20,-0.08 t0 0.05,0.8) | 0.83
(Snellen VA end )
follow-up) 1.0(0.16,09t0 1.2, 2.0) 1.0(0508t01.2-20) |1.0(0.16,09t0 1.2, 1,6)
anterior chamber | 74 (s 38 (63%) 40 (54%) 037
Corneal edema© 34 (25%) 17 (28%) 17 (23%) 0.54
Keratic precipitates® | 93 (69%) 43 (72%) 50 (68%) 0.69
Posterior synechiae | 76 (57%) 35 (58%) 41 (55%) 0.80

?In patients with bilateral anterior uveitis, we included the first eye diagnosed with anterior uveitis. *Time between uveitis onset
and end of last uveitis episode. ¢ At the time of active uveitis. VA: Visual Acuity, HM: hand movement. AU: anterior uveitis

All patients were treated with topical corticosteroids at the time of active uveitis, with a maximum
of 16 drops a day. In case of a persistent and severe uveitis, additional oral corticosteroids (34/134,
25%) or peri-ocular corticosteroid injections (57/134, 43%) were given. IOP-lowering medication
was used in 34/134 (25%) of patients. Most patients used one (12/34, 35%) or two (12/34, 35%)
anti-glaucoma agents simultaneously. A surgical pressure reducing intervention was performed
in 5/134 (4%) of patients. Treatment of uveitis, elevated IOP, and glaucoma did not differ between
unilateral and bilateral patients.

Table 4 shows the difference between the first and second affected eye in bilateral patients. The
follow-up time of the first affected eye was 9.0 (range: 0.02 to 38.7, IQR: 2.6 to 19.9) versus 6.1 years
(range: 0.01 to 31.1, IQR: 0.09 to 12.4) of the second effected eye (p=0.02). The number of uveitis
episodes and visual acuity at presentation and at the end of follow-up did not differ between the
first and second affected eye. Anterior chamber fibrin was more frequently observed in the first
affected eye (56% versus 31%, p=0.004) and posterior synechiae seemed to be more frequent in
the first eye (54% versus 40%) as well, but this difference did not reach significance (P=0.06). No
further differences in ocular complications between first and second affected eyes were observed.
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Table 3: ocular complications in unilateral versus bilateral HLA-B27 associated AU (n (% of total))

P value
unilateral vs
Unilateral AU Bilateral AU bilateral uveitis
Number of patients? 134 60 74 -
Elevated IOP 48 (36%) 25 (42%) 23 (31%) 0.20
Dry eyes® 27 (20%) 15 (25%) 12 (16%) 0.21
Cataract 27 (20%) 9 (15%) 18 (24%) 030
CME 10 (8%) 3 (5%) 7 (10%) 0.51
Scleritis 5 (4%) 4 (7%) (19) 017
ggsatggg;tfgﬁsu'e 6 5%) 1 (2% 5(7% 022
Glaucoma 5 (4%) 2 (3%) 3 (4%) 1.00
Papillitis 4 (3%) 3 (5%) 1(1%) 0.33
Other 8 (6%)° 5 (8%) 3 (4%) 047

?In patients with bilateral anterior uveitis, we included the first eye diagnosed with anterior uveitis. ®Medically
treated. < Retinal defect (n=2), macular folds (n=1), bacterial keratitis (n=1), conjunctival concrements (n=1), corneal
ulcer (n=1), Salzmann'’s Nodular Degeneration (n=1), vitreous floaters, vitrectomy required (n=1). IOP: Intraocular
pressure, CME: Cystoid macular edema. AU: anterior uveitis

Table 4: first affected versus second affected eye in bilateral patients (n (% of total) or median

(min, IQR, max)), n=70a

_ First affected eye Second affected eye m

Follow-up (yrs)° 9.0(0.02,261t0199,387) |6.1(0.01,009t0124,31.1) 0.021
Total uveitis episodes 4(1,2t07,22) 3(1,1t07,18) 037
Visual acuity at presentation (Logmar) |0.0 (-0.15,0.0t0 0.1, 2.52) 0.0(-0.2,-0.06t0 0.1, 1.0) 0.24
Visual acuity at presentation (Snellen) 0 (HM, 0.8 to 1.0, 14) 1.0(0.1,081t0 1.2, 1.6) -
Visual acuity end follow-up (Logmar) | 0.0 (-0.2,-0.08 to 0.05,0.8) | 0.0 (-0.2,-0.08 to 0.08, 0.9) 0.56
Visual acuity end follow-up (Snellen) | 1.0(0.16,09t0 1.2, 1.6) 1.0(0.13,0.83t0 1.2, 1.6) -
Anterior chamber fibrin 39 (56%) 22 (31%) 0.004
Corneal edema 16 (23%) 10 (14%) 0.19
Keratic precipitates 47 (67%) 40 (57%) 018
Posterior synechiae 38 (54%) 28 (40%) 0.06
Ocular complications
- Elevated IOP 21 (30%) 20 (29%) 0.85
- Dry eyes 12 (17%) 12 (17%) 1.00
- Cataract 17 (24%) 15 (21%) 0.68
-CME 4 (6%) 9 (13%) 0.15
- Scleritis 1 (1%) 0 (0%) 1.00
- Posterior capsule opacification 5 (7%) 3 (4%) 172
- Glaucoma 2 (3%) 0 (0%) 0.50
- Papillitis 1(1%) 4 (6%) 0.37

2 patients in whom both eyes were simultaneously affected were excluded ®° Time between the start of the first uveitis
episode and the end of the last uveitis episode. IOP: Intraocular Pressure, CME: Cystoid macular edema
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DISCUSSION

HLA-B27 anterior uveitis is more frequently seen in men, it is mainly bilaterally alternating, and
more than half of the patients have signs of a severe inflammation, such as anterior chamber
fibrin and posterior synechiae. Unilateral and bilateral (alternating or simultaneously affected)
HLA-B27 associated AU are generally comparable with regard to ocular complications, course of
the disease, visual acuity, and treatment. Differences are that bilateral patients are younger at the
onset of the uveitis and more often have an associated systemic disease.

In the total group, patients age at onset of the uveitis (median 34 years) was comparable with
the literature, where the mean age range is given as 35 to 40 years.*? In our study, bilateral
patients were younger than unilateral patients (31 versus 37 years). As far as we know, there is
no information available in the literature on differences in age at onset between unilateral and
bilateral patients. Some studies compared patients with and without systemic disease. Park et al.
found a mean age at uveitis onset of 32 years in patients with a systemic disease and of 39 years
in those without a systemic disease (P=0.02).2' On the other hand, Power et al. found a mean
age of 36 years in patients with a systemic disease and of 34 years in those without a systemic
disease (NS).” In our study, age at the onset of the uveitis did not differ between patients with
and without systemic disease. Age at uveitis onset, therefore, seems not to predict the likelihood
of having a related systemic disease.

Patients with bilateral uveitis, either simultaneous or alternating, more often had an associated
systemic disease as compared to patients with unilateral uveitis (62% versus 37%, p=0.003).
In addition, bilateral AU was more often associated with more than one HLA-B27 associated
systemic disease. In the literature, this difference is less clear. Park et al. found bilateral uveitis
in 62% of patients with a systemic disease versus 58% of patients without a systemic disease.
This difference was not significant.”’ Power et al. found a bilateral AU in 54/94 (57%) of patients
with a systemic disease and in 46/97 (47%)of patients without a systemic disease (P=0.22).
The possible association between bilateral uveitis and the presence of a systemic disease and a
younger age at onset could point towards an increased activity of the immune system in these
patients. The chance of detecting bilateral uveitis and systemic disease is probably related to the
length of the follow-up time. In our study, the median follow-up time was 6.3 years, in the study
by Park et al. 3.0 years and in the study by Power et al. 1.2 (without systemic disease) and 1.6 years
(with systemic disease).

Since our patients with bilateral HLA-B27 associated AU had a significantly longer follow-up
time compared to unilateral patients, we expected to find more ocular complications in the
bilateral group. However, we did not find any difference between the two groups. A possible
explanation for this counterintuitive finding is that most of the ocular complications occur early
in the course of the uveitis. The reason for this could be that most patients will have a delay in
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visiting an ophthalmologist the first time they have an active uveitis. This is confirmed by the
finding in alternating bilateral patients that the first affected eye showed signs of a more severe
inflammation, especially anterior chamber fibrin. Fortunately, visual acuity at the end of follow-
up did not differ between the first and second affected eye.

The most frequently observed ocular complication in both groups was elevated IOP, 25/60
(42%) in unilateral patients and 23/74 (31%) in bilateral patients. In the literature, the incidence of
elevated IOP in HLA-B27 positive patients with anterior uveitis ranged from 1.7 to 27.3%." 7192123
A small percentage of our patients developed glaucoma, 2/60 (3%) in unilateral patients and
3/74 (4%) in the bilateral group. In the literature, the incidence of secondary glaucoma ranged
from 0 to 16.4%.121>1721222¢ The frequency of elevated IOP and secondary glaucoma as reported
in the literature show a wide range. A possible explanation for this variability is that most studies
do not give a clear definition of elevated IOP and secondary glaucoma, or these complications
are considered to be synonymous. In our study we used the SUN classifications for elevated IOP
and glaucoma. Despite a relatively high percentage of patients with elevated IOP in our study, a
relatively low percentage of patients developed glaucoma. A possible explanation for this can be
that a short period of elevated IOP causes minimal damage and when detected is well treatable.
This illustrates that AU patients do not necessarily have to become visually impaired by glaucoma.
On the contrary, patients with HLA-B27 associated panuveitis, seem to have an increased risk of
developing secondary glaucoma and visual loss.?® Loh et al. found that corticosteroid-sparing
therapy, corticosteroid injections and chronic disease were predictors of developing visual loss
in HLA-B27 associated uveitis.?> These observations would be consistent with a higher risk of loss
of visual function in case of more extensive and more severe uveitis.

The treatment of the uveitis, especially additional oral corticosteroids and peri-ocular
corticosteroid injections, did not differ between unilateral and bilateral patients. Also, the
inflammatory characteristics (anterior chamber fibrin, corneal edema, keratic precipitates and
posterior synechiae) were the same in the two groups. Both findings indicate that the severity of
the uveitis is comparable in both groups, and that unilateral or bilateral involvement of the eyes
has no predictive value here.

HLA-B27 positive anterior uveitis is often described as a unilateral recurrent uveitis.”° In our
study 55% (74/134) had a bilateral, mainly alternating, disease. In the literature, the prevalence
of bilateral (alternating) disease varies from 27 to 52%,>>1718222526 showing that a significant
percentage of patients have involvement of both eyes. Given the high percentages of patients
with an associated systemic disease, the involvement of both eyes, somewhere in the disease,
seems logical. In our study, the median interval between uveitis in the first and second eye was
4.2 years. Additionally, the total follow up of the unilateral patients was 2.7 years. Therefore, it
could well be that the second eye of seemingly unilateral patients will get involved in the future
and that the number of bilateral patients will increase.

62



UNILATERAL VERSUS BILATERAL HLA=B27 ASSOCIATED ANTERIOR UVEITIS: CHARACTERISTICS AND VISUAL PROGNOSIS

A limitation of our study is that it is mainly retrospective and has all the shortcomings related to
this. Further, our patients were seen at the only tertiary referral center in the region, making this
a complete overview of these patients, but this population may not represent the general uveitis
population. A strength of this study is that our study, for determining definitions, adhered to the
SUN Working Group criteria, thus contributing to more uniform reporting on uveitis outcomes.
In addition, we collected prospective data on the development of glaucoma.

In conclusion, unilateral and bilateral (alternating or simultaneously affected) HLA-B27 associated
AU are generally comparable, which indicates that it is probably the same disease entity. This
study shows that unilateral and bilateral patients both have a good prognosis with regard to
visual acuity and the development of ocular complications. It would be interesting to know the
chance for unilateral HLA-B27 associated AU patients to become bilateral, but at this moment we
cannot give an answer to this question. A longer prospective study is needed to provide clarity
on this matter.
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ABSTRACT

We investigated the vision-related quality of life (VR-QOL) and the prevalence and severity of
depression in patients with herpetic anterior uveitis (AU). This study was conducted in 2012
at the ophthalmology department of the University Medical Center of Groningen (tertiary
referral center). We selected patients from an existing uveitis database, all eligible patients were
approached. Thirty-six of 66 (55%) patients with herpetic AU (herpes simplex virus or varicella
zoster virus) participated, patients were 18 years or older. The diagnosis was made by clinical
presentation or a positive anterior chamber tap. All patients received an information letter,
informed consent form, National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-
25), Beck Depression Inventory (BDI-II), Social Support List — Interactions (SSL-I), Social Support
List — Discrepancies (SSLI-D) and an additional questionnaire for gathering general information.
Medical records were reviewed for clinical characteristics. Analyses were conducted on various
patient and ocular characteristics. We compared our NEI VFQ-25 scores with those previously
found in the literature. Our main outcome measures were VR-QOL, prevalence and severity of
depression, social support and various patient and ocular characteristics that could influence
the VR-QOL. We found that the NEI VFQ-25 mean overall composite score (OCS) was 88.1+10.6.
Compared with other ocular diseases our OCS is relatively high, but lower than that found in a
normal working population. The mean general health score was 59.0+19.0, this score is lower
than in patients with other ocular diseases, except for untreated Behcet's patients. Depression
was scarce, with only one patient (2.8%) having a moderate depression (BDI-Il score of 21). We
concluded that herpetic AU affects the VR-QOL in a moderate way. The prevalence of depression
in our group of herpetic AU patients was low and therefore does not seem to indicate a need for
specific screening and intervention measures in these patients.
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INTRODUCTION

Anterior uveitis (AU) is the predominant form of uveitis and herpetic AU is the most frequently
observed form of infectious AU.! Characteristics like dermatitis, keratitis, elevated intraocular
pressure (IOP) and iris sector atrophy are seen in herpetic AU.? Also secondary complications,
like glaucoma and cataract are reported.* Complications of uveitis can lead to irreversible loss of
visual functioning.* Previous studies showed that 35% of uveitis patients in the Western society
are significantly visually impaired or blind.?

Uveitis is seenin all age groups, and a substantial proportion of patients is of working age. During
active uveitis, the inflammation and its treatment may — temporarily — affect visual functioning in
such a way that it interferes with reading, computer work, driving, etc. Some patients may lose
their job because of — recurrent — uveitis. Fear of a recurrence may cause increased stress levels,
even when the uveitis is quiet. This may result in a decreased vision-related quality of life (VR-
QOL) and an increased risk of developing a depression.

The purpose of this study is to evaluate the VR-QOL and the prevalence and severity of
depression in a group of patients with a specific type of uveitis, i.e. herpetic AU (including herpes
simplex virus (HSV) or varicella zoster virus (VZV) related AU). Previous research on a large group
of uveitis patients found that uveitis patients reported a markedly poorer visual functioning and
general health status than healthy subjects.® That study evaluated a non-homogeneous group
of uveitis patients with different causes and manifestations of the disease. Since each cause and
manifestation of uveitis may differ with regard to clinical characteristics and residual symptoms,
it would also be of interest to examine the VR-QOL in the different uveitis entities separately. This
may give valuable information for entity-related counseling of patients and may indicate the
entity-related need for developing intervention strategies.

METHODS

Ethics Statement

The Medical Ethical Committee of the University Medical Center of Groningen ruled that
approval was not required for this study. The study was conducted according to the tenets of
the Declaration of Helsinki.

Patients

The patients included in this study were selected from an existing database, containing uveitis
patients who had been treated or are currently being treated for uveitis at the ophthalmology
department of the University Medical Center of Groningen, which is a tertiary referral center.
We included 66 patients with herpetic AU. All patients were 18 years or older. The diagnosis
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was made by clinical presentation (keratitis - dendritic herpes branch - followed by AU, elevated
intraocular pressure at presentation, iris sector atrophy developing over time and/or clear facial
varicella zoster infection (ophthalmic nerve) with subsequent kerato-uveitis) or a positive anterior
chamber tap for local antibody production or the presence of virus DNA by PCR. Patients with
other forms or possible causes of uveitis were excluded.

Data

All 66 patients received an information letter and an informed consent form by mail. Included in
thisletter, they received the following questionnaires; the National Eye Institute Visual Functioning
Questionnaire-25 (NEI VFQ-25), the Beck Depression Inventory (BDI-Il), Social Support List —
Interactions (SSL-1), Social Support List — Discrepancies (SSL-D) and an additional questionnaire
for gathering general information. The patients were asked to complete the questionnaires at
home, to sign the informed consent form and to return them by mail.

For measuring the VR-QOL, we used the validated Dutch version of the NEI VFQ-25. The NEI
VFQ-25 has been developed by the National Eye Institute. This validated”® self-administered
questionnaire consists of 25 questions, with a total score and subscores ranging from 0 — 100.
In this questionnaire, the score of 0 corresponds to the lowest and of 100 to the highest VR-
QOL. There are 12 subscales, each consisting of one or more questions. These subscales are
general health, general vision, ocular pain, near activities, distance activities, vision specific
social functioning, vision specific mental health, vision specific role difficulties, vision specific
dependency, driving, color vision and peripheral vision.

The BDI-II is a validated® self-administered questionnaire consisting of 21 questions on how
the patient feels and experiences things. Each question can be answered on a four-point scale
ranging from 0 to 3. Subscores are added to create a total score. Atotal score of 0 to 13 corresponds
with no depression, of 14 to 19 with a mild depression, of 20 to 28 with a moderately severe
depression and of 29 to 63 with a severe depression. The SSL-I and SSL-D are questionnaires
developed and validated by the University of Groningen (RUG). These questionnaires measure (1)
social interactions between patients and persons with whom they interact and (2) if the received
social support corresponds with the desired social support. They each consist of 34 four-choice
questions, resulting in scores ranging from 1 — 4. A high SSL-I score corresponds with sufficient
social support. A high SSI-D score corresponds with a deficiency in desired social support. The
maximum score of the SSL-1'is 136 and of the SSL-D it is 102.

The following information was gathered by the additional questionnaire: present activity of the
uveitis, presence of other chronic diseases or diseases with a large impact (recent or in the past),
medication use (ocular and other medication), history of depression and/or treatment, and need
for visual revalidation. By reviewing medical records, we gathered the following information:
present age, sex, unilateral or bilateral AU, systemic disease, follow-up time (defined as time

70



VISION-RELATED QUALITY OF LIFE IN HERPETIC ANTERIOR UVEITIS PATIENTS

between the start of the first uveitis episode and the end of the last uveitis episode), total time
of active disease, total number of uveitis episodes, remission time (defined as time between
the end of the last uveitis episode and the date on the questionnaire), Snellen visual acuity (VA),
ocular complications in history (elevated IOP, glaucoma, cataract, secondary cataract, keratitis,
dry eyes, cystoid macular edema (CME), papillitis, scleritis and herpes zoster ophthalmicus (HZO))
and presence of active uveitis at the time of completing the questionnaire.

Active uveitis was defined as >0.5+ cells in the anterior chamber. Transiently elevated IOP was
defined as a measured IOP > 20 mmHg without pressure reducing medication. Glaucoma was
defined as the presence of visual field defects typical for glaucoma that were reproducible and
could not be explained by other pathology, with or without glaucomatous disc abnormalities.
Dry eyes were defined as the presence of dry eye symptoms and need for artificial tears.

Statistics

Data were statistically analyzed using SPSS Statistics 20.0.0.1. For the comparison of continuous
variables of two groups, we used the Mann-Whitney U test. For comparison of continuous
variables of more than two groups, we used the Kruskal-Wallis one-way analysis and the Mann-
Whitney U test for post hoc analysis with a Bonferroni correction, using a critical value of 0.05
divided by the number of tests conducted. Correlations were assessed with the Spearman’s Rank
Correlations test. For analyzing, Snellen VA was converted to the logarithm of the minimum
angle of resolution (logMAR) equivalent. Statistical significance level was set at 0.05.

RESULTS

Thirty-six of 66 (55%) patients participated by filling out the questionnaires and returning them
by mail. Table 1 summarizes the clinical characteristics of the 27 HSV and nine VZV AU patients.
Males were slightly overrepresented in relation to females (58 versus 42%). Mean age of the HSV
patients was 55.7+17.5 years and of VZV patients it was 63.7415.1 years (p=0.201). Complications
most frequently observed (in % of patients) were elevated I0P (69%), keratitis (64%), dry eyes
(42%) and cataract (36%). We checked and confirmed that all complications developed after the
diagnosis of AU. The mean (+ SD) of the NEI VFQ-25, BDI-II, SSL-I and SSL-D scores are given in
Table 1.Only one patient had a moderate depression (BDI-Il score of 21) at the time of completing
the questionnaires, for which he already received medical treatment.

Tables 2 and 3 give information on the mean (+ SD) of the overall composite score (OCS) and
the subscales of the NEI VFQ-25 in the total group. Also, differences herein related to various
patient characteristics and ocular variables are presented. The mean OCS in the total group was
88.14£10.6 and the mean general health score was 59.0+19.0.
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Table 1: clinical characteristics of herpetic AU patients and overall scores on questionnaires

(N and (%) or Mean + SD (range))

HSV/VzZV
Female / male
Unilateral / bilateral
Age at completing questionnaire (yrs)
Follow-up time (yrs)
Number of uveitis episodes
Time of active uveitis (months)
Remission time (yrs)
Depression in past®
Complications®

- Elevated IOP

- Keratitis

- Dry eyes®

- Cataract

-HZ0

- Glaucoma

- Secondary cataract

-CME

- Scleritis

- Papillitis
NEI'VFQ-25 OCS¢
BDI-Il score
SSLl score
SSL-D score

(75%) / 9 (25%)
(42%) / 21 (58%)
36 (100%) / 0 (0.0%)
57.7 £171 (25-88)
87 £124(0.04-41.3)
47 £54(1-27)
51+43(01-17)
36+25(0.02-107)
4 (11%)

27
15

881 +£10.6 (51.7 - 97.6)
37+45(0-21)
740+ 17.8 (34 -105)

3

AU: anterior uveitis, HSV: Herpes Simplex Virus, VZV: Varicella Zoster Virus, IOP: Intraocular Pressure, CME: Cystoid Macular
Edema, HZO: Herpes Zoster Ophthalmicus, OCS: Overall Composite Score, BDI: Beck Depression Inventory, SSL-I: Social Support

List - Interactions, SSL-D: Social Support List - Discrepancies.
?Diagnosed by a physician and medically treated.

® Developed during follow-up AU.
¢ Medication needed.

4 Average of vision-targeted subscale scores, without general health subscore.
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Female patients scored significantly lower on ocular pain (indicating that they experienced more
pain or discomfort around or in the eye). VZV patients scored lower on all subscales and on
the OCS compared to HSV patients, but only the difference in scores on vision specific mental
health reached significance. Patients with active uveitis had significantly lower vision specific
social functioning and vision specific dependency scores. They also had lower distance activities
scores, but this did not reach significance. Patients who experienced just one uveitis episode
had significantly lower ocular pain scores (more pain) than patients who experienced multiple
uveitis episodes. Dry eye patients scored significantly lower on ocular pain (more pain) and on
the OCS. Patients with transiently or persistently elevated IOP had significantly lower distance
activities scores. Patients with a Snellen VA of less than 0.5 in at least one eye, scored lower on
the OCS and on all subscales, but only the scores on general vision, near activities and peripheral
vision reached significance.

Age, keratitis and uveitis treatment showed no significant correlation with any of the NEI VFQ-
25 outcomes. Also, patients with or without other chronic diseases (in our group: diabetes,
respiratory diseases, hypercholesterolemia, hypertension and back pain) or diseases with a large
impact (in our group: multiple brain infarcts, cancer, psoriasis vulgaris, depression, antithrombin
Il deficiency, polymyalgia-rheumatica, hypothyroidism and cardiovascular diseases (recent or
in the past)) did not score significantly different on the NEI VFQ-25 scales, including the general
health subscale.

Table 4 shows the results of the Spearman’s Rank Correlations tests between studied variables
and NEI VFQ-25 subscale scores and OCS. Age at completing the questionnaire and general
vision, near activities and vision specific role difficulties were negatively correlated. LogMAR VA
of the uveitic eye was negatively correlated with near activities and peripheral vision. Remission
time was positively correlated with peripheral vision and central vision. The BDI score was
negatively correlated with general health, vision specific social functioning, vision specific
mental health, vision specific role difficulties, vision specific dependency, driving and OCS. There
was no significant correlation between the subscale scores and OCS and logMAR VA of the
healthy eye, duration of active uveitis, total of uveitis episodes, follow-up time, SSL-I score and
SSL-D score. There was no significant correlation between the BDI-Il score and the SSL-I score or
the SSL-D score.
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DISCUSSION

We found that in general NEI VFQ-25 subscale scores and the OCS were reasonably high in
herpetic AU patients. We found a mean OCS of 88.1 which means that the majority of patients
scored between the best possible (100.0) and the second best score (75.0). General health is the
only subscale that is not included in the OCS. The mean general health score was lower than the
means of the other subscales, namely 59.0. However, this still means that the majority of patients
scored their general health between ‘good’ (50.0) and ‘very good' (75.0). Depression was scarce
in our study group, with only one patient having a moderate depression.

To give an overall idea of the height of the scores in our patient group in relation to those
previously found in healthy persons and in patients with ocular disease, we constructed Table
5. Interestingly, Hirneiss et al. who obtained NEI VFQ-25 scores in a normal working population
as well as in subpopulations thereof with and without ocular disease, found that general health
scores were lower in the subgroup with ocular disease.”" The general health scores of his total
group and subpopulations were higher than in our patient group. Studies on patients with
noninfectious ocular inflammatory disease and Birdshot chorioretinopathy showed general
health scores comparable with our general health score.””® Highest general health scores were
achieved in patients with acute posterior vitreous detachment.” Untreated Behget's disease
patients had the lowest general health scores, which is not surprising because of the commonly
associated systemic manifestations in this entity.”

The overall composite score (OCS) is low in untreated Behget's disease and Birdshot
chorioretinopathy.*™ Unfortunately, OCS was not given in the study on bilateral age-related
macular degeneration patients, but from the subscale scores, it can be derived that it will have
been lowest in this patient group.'® Schiffman et al. also found a relatively low OCS (£ 63.0) in a
large group of uveitis patients. Their data was presented graphically and therefore it is difficult to
derive exact values on NEI VFQ-25 scores. Because of this, we did not include that study in Table
5.51n our patient group, OCS was relatively high, but lower than those in the working population
and in acute posterior vitreous detachment patients."™ A possible explanation for the relatively
high OCS in our study is that all our patients had a unilateral disease.

Looking at subgroup analyses in our study group (Tables 2, 3 and 4), age at the moment of
completing the questionnaires seemed to be of no influence on total NEI VFQ-25 scores. When
evaluating correlations between age and the NEI VFQ-25 subscales, it seems that general vision,
near vision and performing tasks nearby become more difficult with age. Also, older patients
more often indicate that accomplishing things is getting more difficult because of reduced
vision and they feel limited because of their vision. Surprisingly, a history of keratitis seemed to
have no effect on VR-QOL, whereas we would expect that residuals of keratitis would influence
visual functioning and thereby some of the vision related subscales of the NEI VFQ-25. Also, any
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medical chronic condition or medical condition (other than ophthalmologic) with a large impact
seemed to have no influence on the NEI VFQ-25 scores. Our study and studies summarized in
Table 5 seem to suggest that ophthalmic disease itself may influence general health scores.

In our study, significantly more pain or discomfort in or around the eye was reported by
female patients and patients who experienced only one uveitis episode. Previous clinical and
epidemiological studies show that women are at an increased risk of developing chronic
pain and some evidence suggests that women may experience more severe pain. Multiple
biopsychosocial mechanisms may contribute to these gender differences in experienced
pain, including sex hormones, endogenous opioid function, genetic factors, pain coping and
catastrophizing and gender roles.”” A possible explanation for the difference in reported pain
between patients with one versus multiple uveitis episodes, could be the fact that herpes
viruses are neurotrophic, and can destroy sensible nerve fibers. This is well-known for corneal
sensibility’® but may also apply to other structures within the eye. Presumably, repeated herpes
activity will have a cumulative effect. Another possibility is that coping strategies may change
with a longer duration of the disease.

VZV patients scored somewhat lower on all subscales and OCS compared with HSV patients,
and this was not due to age or VA. Eight out of nine (89%) VZV patients had had HZO, and it is
therefore possible that the lower scores are at least partly due to the occurrence of dermatitis or
post-herpetic neuralgia in these patients. Lukas et al. showed that herpes zoster, and especially
post-herpetic neuralgia, is associated with increased levels of pain that have a significant impact
on QOL scores.”” In our study, dry eye patients had a lower OCS, which was mainly due to more
ocular pain. Li et al. also reported that VR-QOL in dry eye patients can be impaired.?

Patients with a Snellen VA of less than 0.5 in at least one eye, were more likely to have lower
VR-QOL scores, compared to patients with a Snellen VA of more than 0.5 at both eyes. Of these,
only the scores on the subscales general vision, near activities and peripheral vision reached
significance. The VA of the uveitic eye was correlated with near activities and peripheral vision
scores (Table 4). The VA in the fellow eye does not seem to have any influence on the VR-QOL.
The fact that we did not find major significant differences based on VA, was possibly due to the
fact that most patients had a relatively good VA in both eyes.

In our study, we identified only one patient (2.8%) with a moderate depression. By comparison, de
Graaf et al. found a 12-month prevalence of any mood disorder (i.e. depression and other mood
disorders) of 6.1% in the Netherlands between 1996 and 2009.' Qian et al. reported that 28/104
(26.9%) of patients with ocular inflammatory disease screened positive for depression, using the
BDI-Il questionnaire. These depressed patients scored far lower on the composite VFQ-25 score
than non-depressed patients.”” In our study, patients with a higher BDI-Il score were also likely to
score lower on the VR-QOL. We found that a higher BDI-Il score was negatively correlated with
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CHAPTER 5

general health, vision specific social functioning, vision specific mental health, vision specific role
difficulties, vision specific dependency, driving and OCS. A possible explanation for the higher
prevalence of depression in the study of Qian et al,, is that they included patients with severe
posterior and panuveitis in addition to AU patients. Qian et al. also mention that inadequate
emotional support is a predictor of depression. In our study, the amount of social support
appeared to have no influence on VR-QOL or depression.

The main shortcoming of our study is its modest sample size. Our sample size is considered
adequate for overall analyses®, but it may be too limited for all subgroup analyses, resulting in
an underreporting of possibly relevant associations. Also, only 55% of herpetic uveitis patients
participated in the present study, which may have resulted in a selection bias. Furthermore, our
patients were seen at a tertiary referral center and therefore this population may not represent
the general uveitis population.

In conclusion, herpetic AU affects the VR-QOL, but only in a moderate way. The NEI VFQ-25
subscale scores and OCS are reasonably good. The prevalence of depression in our group

of herpetic AU patients was low and therefore does not seem to indicate a need for specific
screening and intervention measures in this specific patient group.
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CHAPTER 6

ABSTRACT

We investigated the vision-related quality of life (VR-QOL) in patients with HLA-B27 associated
anterior uveitis (AU). The study was conducted in 2012 at the ophthalmology department of the
University Medical Center of Groningen. We included AU patients who were HLA-B27 positive
and/or were diagnosed by a rheumatologist with an HLA-B27 associated systemic disease. Sixty-
one of 123 (50%) adult patients participated. All patients filled-out the National Eye Institute
Visual Functioning Questionnaire-25 (NEI VFQ-25), Beck Depression Inventory (BDI-II), social
support lists and an additional questionnaire for gathering general information. Medical records
were reviewed for clinical characteristics. Analyses were conducted on various patient and ocular
characteristics. We compared our NEI VFQ-25 scores with those previously found in the literature.
Our main outcome measures were VR-QOL scores and their associations with various general
patient and ocular characteristics. We found that the NEI VFQ-25 mean overall composite score
was 88.9+8.8, which is relatively high, but lower than that found in a normal working population.
The mean general health score was 474+20.8, which is lower than in patients with other ocular
diseases. Patients with a systemic disease scored significantly lower on general health and VR-
QOL, compared to patients without a systemic disease. Patients with a depression (6/59 (10%))
frequently had ankylosing spondylitis (5/6 patients) and they scored significantly worse on VR-
QOL. We concluded that patients with HLA-B27 associated AU have a relatively high VR-QOL.
However, the presence of a systemic disease is associated with lower VR-QOL and general health
scores. In addition, depression is associated with a lower VR-QOL.
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INTRODUCTION

Anterior uveitis (AU) is the most common form of uveitis and it is commonly associated with
HLA-B27 associated diseases, such as ankylosing spondilitis, Crohn's disease, reactive arthritis
and psoriasis. Also, HLA-B27 positivity without apparent systemic disease may be associated
with AU.! This type of uveitis is often recurrent and it can occur uni- or bilaterally. Complications
like high intraocular pressure, glaucoma, cataract, posterior synechiae and dry eyes are seen
in HLA-B27 associated AU.? The visual acuity (VA) can decrease temporarily or permanently
because of recurrent inflammation and complications of AU. All these characteristics can affect
a patient’s quality of life.

Previous studies indicated a poorer visual functioning and a lower general health status in uveitis
patients compared to healthy subjects.? Most studies evaluated VR-QOL in heterogenous groups
of uveitis patients.*® Qian et al. found an inverse correlation between National Eye Institute
Visual Function Questionnaire-25 (NEI VFQ-25) scores and best-corrected visual acuity (BCVA)
and between NEI VFQ-25 and Beck Depression Inventory Il (BDI-Il) scores in patients with non-
infectious ocular inflammatory disease.* Schiffman et al. reported that non-infectious uveitis
patients with more severe uveitis have poorer visual functioning and general health status than
patients with milder disease.® A few studies looked at VR-QOL in specific uveitis patient groups.
Kuiper et al. observed that VR-QOL is impaired in patients with birdshot chorioretinopathy
and that VR-QOL composite scores were related to BCVA, but not related to age or duration of
uveitis.® In a previous study, we found that VR-QOL is only mildly reduced in herpetic AU’ These
findings suggest differences in impact on VR-QOL in various uveitis entities. For proper patient
counseling, it would therefore be useful to examine VR-QOL in the different uveitis entities
separately and to investigate the ocular and patient characteristics that may influence VR-QOL.

The purpose of the present study is to evaluate the VR-QOL in a group of patients with an
HLA-B27 associated AU. We hope to identify clinical features that are associated with a lower
quality of life in this patient group. Identifying such features may help to develop targeted
screening and intervention measures in the future.

METHODS

The Medical Ethical Committee of the University Medical Center of Groningen ruled that
approval was not required for this study, since the study is not a medical scientific study with
people as defined in the Medical Research Involving Human Subjects Act. The study was conducted
according to the tenets of the Declaration of Helsinki.
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Patients

We selected all patients from an existing database, containing uveitis patients who are currently
being treated or who have been treated for uveitis at the ophthalmology department of the
University Medical Center Groningen, which is a tertiary referral center.

We identified 123 adult (18 years or older) patients with HLA-B27 associated AU. Patients
were HLA-B27 positive and/or were clinically diagnosed with an HLA-B27 associated systemic
disease by a rheumatologist. Patients with ankylosing spondylitis were diagnosed following
the Assessment of SpondyloArthritis international Society classification criteria (ASAS criteria).
Therefore patients with sacroiliitis on imaging and > one axial spondyloarthritis criteria, have
not always been tested for HLA-B27 positivity.? Patients with other forms or possible causes of
uveitis were excluded.

Data

All suitable 123 patients received the following questionnaires by mail: the National Eye Institute
Visual Functioning Questionnaire-25 (NEI VFQ-25), the Beck Depression Inventory (BDI-II), Social
Support List — Interactions (SSL-1), Social Support List — Discrepancies (SSL-D) and an additional
questionnaire for gathering general information. They also received an information letter and
an informed consent form. Patients could complete the questionnaires and sign the informed
consent form at home and return them by mail. We contacted all patients by phone, to ask if
they needed assistance in filling out the questionnaire. All patients were literate.

In this study, we used the Dutch version of the NEI VFQ-25. This validated®® questionnaire
measures the VR-QOL and has been developed by the National Eye Institute. This self-
administered questionnaire consists of a base set of 25 vision-targeted questions representing
11 vision-related subscales, plus an additional single-item general health rating question. The
overall composite score (OCS) is the average of the vision-targeted subscale scores, without the
general health score. In this questionnaire, a score of 0 corresponds to the lowest and of 100 to
the highest VR-QOL. There are 12 subscales, each consisting of one or more questions. These
subscales are general health, general vision, ocular pain, near activities, distance activities, vision
specific social functioning, vision specific mental health, vision specific role difficulties, vision
specific dependency, driving, color vision and peripheral vision.

The BDI-Il is a validated" self-administered questionnaire evaluating how a patient feels and
experiences things. It consists of 21 questions and each question can be answered on a four-
point scale ranging from 0 to 3. All scores are added to provide a total score, with a maximum
of 36. The total score gives an estimation of the severity of an existing depression. A total score
of 0 to 13 corresponds with no depression, of 14 to 19 with a mild depression, of 20 to 28 with a
moderately severe depression and of 29 to 63 with a severe depression.
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The SSL-I and SSL-D are questionnaires developed and validated by the University of Groningen.
They each consist of 34 four-choice questions, resulting in scores ranging from 1 — 4. The SSL-|
questionnaire measures the social interactions between patients and persons with whom they
interact. The maximum score is 136, a high SSL-I score corresponds with sufficient social support.
The SSL-D questionnaire measures if the received social support corresponds with the desired
social support. The maximum score is 102, a high SSI-D score corresponds with a deficiency in
desired social support.

The additional questionnaire gave us the following information: whether the uveitis was active at
the time of completing the questionnaire, medical history (including chronic diseases or diseases
with a large impact, recently or in the past), medication use (ocular and other medication) and
history of depression and the need for treatment.

The following information was collected by examining medical records: current age, sex, uni- or
bilateral AU, presence of a systemic disease, follow-up (time between the start of the first uveitis
episode and the end of the last uveitis episode), total number of uveitis episodes, total time of
active disease in months, remission time (time between the end of the last uveitis episode and
the date on the questionnaire), Snellen VA, ocular complications (elevated intraocular pressure
(IOP), glaucoma, cataract, secondary cataract, dry eyes and current treatment for dry eyes,
cystoid macular edema (CME), papillitis, scleritis and posterior synechiae) and present activity of
the uveitis. To evaluate a possible bias by inclusion, the following data were collected from the
patients who did not return the questionnaire: visual acuity at the end of follow-up, duration
of follow-up, presence of systemic disease, bilaterality of disease (simultaneously bilateral or
alternating between the right and left eye) and ocular complications.

Active uveitis was defined as >0.5+ cells in the anterior chamber.”” Transiently elevated IOP was
defined as a measured IOP > 20 mmHg without pressure reducing medication. Glaucoma was
defined as the presence of visual field defects typical for glaucoma that were reproducible and
could not be explained by other pathology, with or without glaucomatous disc abnormalities.
Dry eyes were defined as the presence of dry eye symptoms and the need for artificial tears at
any time.

Statistics

Data were statistically analyzed using SPSS Statistics 20.0.0.1. The Mann-Whitney U test was used
to compare continuous variables of two groups. The Kruskal-Wallis one-way analysis was used to
compare continuous variables of more than two groups and the Mann-Whitney U test for post
hoc analysis with a Bonferroni correction, using a critical value of 0.05 divided by the number
of tests conducted. Correlations were assessed with the Spearman’s Rank Correlations test.
For analyzing, Snellen VA was converted to the logarithm of the minimum angle of resolution
(logMAR) equivalent. Statistical significance level was set at 0.05.
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RESULTS

Sixty-one of 123 (50%) patients filled out the questionnaires and returned them by mail.

Table 1 gives an overview of the clinical characteristics of these patients. Male to female ratio was
3:2. Mean age was 55 + 12 years. The group contained approximately the same percentage of
patients with unilateral and bilateral disease. Since only a small minority (n=2) of the patients had
active AU at the time of completing the questionnaires, these were excluded from the analyses.
Four (7%) patients indicated that they had had a depression in the past, diagnosed by a physician
and medically treated. Forty-three (73%) patients were tested for HLA-B27 positivity and tested
positive (100%), sixteen (27%) patients were not tested for HLA-B27, but were diagnosed with an
HLA-B27 associated systemic disease by a rheumatologist. A systemic disease was present in 34
out of 59 (58%) patients and ankylosing spondylitis was the most common (44%) (Table 1). Ocular
complications most frequently observed (in % of patients) were posterior synechiae (63%),
elevated I0OP (37%), dry eyes (29%), cataract (27%) and CME (14%). We checked and confirmed
that all complications developed after the diagnosis of AU. The mean (+ SD) of the NEI VFQ-25,
BDI-II, SSL-I and SSL-D scores are given in Table 1. The BDI-Il scores showed that six patients had
a mild depression at the time of filling out the questionnaire; five out of these six patients (83%)
had ankylosing spondylitis.

Table 1 also gives an overview of the clinical characteristic of the patients who did not fill out
the questionnaires, which was available in 56 out of 64 patients. Patients who filled-out the
questionnaire, had a slightly longer follow-up (13,6+9,7 versus 9,9+9,6 years, p=0,04) and were
older (55412 versus 46+15) as compared to patients who did not fill-out the questionnaires.

The mean (+ SD) of the OCS and the subscales of the NEI VFQ-25 in relation to diverse patients’
characteristics and ocular variables are shown in Tables 2 and 3. The mean OCS in the total group
was 88.948.8 and the mean general health score was 47.4+20.8.

LogMAR VA higher than 0.15 (Snellen VA less than 7/10; a higher LogMAR VA corresponds to a
lower Snellen VA), treatment of the uveitis at the time of completing the NEI VFQ-25, presence
of a systemic disease and presence of a depression at the time of completing the NEI VFQ-25
were patients’ characteristics that were highly associated with a lower NEI VFQ-25 OCS and/
or NEI VFQ-25 subscales. LogMAR VA higher than 0.15 in at least one eye, was correlated to
significantly lower scores on general vision, distance activities, vision specific role difficulties,
vision specific dependency and color vision. Treatment of the AU and treatment of ophthalmic
complications at the moment of completing the NEI VFQ-25 were related to lower scores on
the subscales, vision specific social functioning, vision specific mental health, vision specific
role difficulties, vision specific dependency, color vision and peripheral vision. Patients with a
systemic disease scored significantly lower on the OCS and on the subscales general health,
ocular pain, distance activities, vision specific mental health and peripheral vision. Depression
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Table 1: clinical characteristics of HLA-B27 associated AU patients and overall scores on
questionnaires (N and (%) or Mean + SD (range))

Number of patients
Female / male

Age at completing questionnaire /
study (yrs)

Unilateral / bilateral
Total uveitis episodes
Time of active uveitis (months)
Follow-up time (yrs)
Remission time (yrs)
Depression in past’
Present depression
HLA-B27 tested (% of total group)
HLA-B27 positive (% of tested)
HLA-B27 not tested (% of total group)*
Systemic disease

- Ankylosing spondylitis

- Reactive arthritis

- Crohn / Colitis ulcerosa

- Other
Ocular complications®

- Posterior synechiae

- Elevated IOP

- Dry Eyesll

- Cataract

-CME

- Secondary cataract

- Papillitis

- Glaucoma
NEI'VFQ-25 OCS*
BDI-ll score
SSLl score
SSL-D score

Patients who
filled out the
questionnaires

23 (39%) / 36 (61%)
54 +12 (28 -81)

28 (47%) / 31 (53%)
73+6.5 (1 -40)
58+5.0(1-30)
13.6+9.7(0.03 - 36.0)
3.2+28(0.00-120)
4 (7%)

6 (10%)

3(73%)
43 (100%)
6 (27%)
34 (58%)
26 (44%)
3 (5%)
2 (3%)

889 £8.8(53.7-98.0)
47+53(0-19)

762 £15.3 (34 -104)
421 +11.5(34-280)

Patients who did
not fill out the
questionnaires
22 (39%) /34 (61%)

46£15(19-90)

21 (38%) / 35 (63%)
6.8+63(1-24)
55+6.0(1-30)

99+96(0.02-298)
34+34(0.09-154)

44 (79%)
44 (100%)
12 (21%)
27 (48%)
22 (39%)
0%)

0973
0.001

0.280
0.579
0753
0.039
0721

0477

0477
0312

AU:anterior uveitis, IOP: Intraocular Pressure, CME: Cystoid Macular Edema, OCS: Overall Composite Score, BDI: Beck Depression
Inventory, SSL-I: Social Support List - Interactions, SSL-D: Social Support List - Discrepancies.

“Simultaneously bilateral or alternating between the right and left eye.

"Diagnosed by a physician and medically treated.

*All patients that have not been tested for HLA-B27 positivity (n=17

disease by a rheumatologist.

* Developed during follow-up AU and in at least one eye.

I'Medication needed.

# Average of vision-targeted subscale scores, without general health subscore.

), were diagnosed with an HLA-B27 associated systemic
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at the time of completing the NEI VFQ-25 was correlated to significantly worse scores on the
OCS and on the subscales general vision, near activities, distance activities, vision specific social
functioning and driving. These patients also scored lower on all other subscales, except color
vision, but these subscales did not reach significance.

The patients’ characteristics that were moderately associated with lower NEI VFQ-25 OCS and/
or NEI' VFQ-25 subscales were older age, female gender, multiple uveitis episodes, bilateral AU,
dry eyes and presence of CME. Younger patients (<45 years) scored significantly better (p=0.026)
on near activities compared to older patients (=45 years). Post hoc analyses showed that near
activity scores in patients <45 years versus those aged 45 — 65 years and patients <45 years versus
those aged >65 years significantly differ (p=0.008 and p=0.049, respectively), whereas near
activities scores did not significantly differ for patients between 45 - 65 years and patients >65
years (p=0.714). Female patients scored significantly worse on driving. Patients who experienced
only one uveitis episode had significantly higher general vision scores, compared with patients
who experienced multiple uveitis episodes. Patients with bilateral AU scored significantly lower
on ocular pain (indicating that they experienced more pain or discomfort around or in the eye).
Patients with dry eyes scored significantly lower on ocular pain and on the OCS. Patients with CME
scored lower on vision specific dependency and color vision. Elevated IOP, posterior synechiae
and treatment of the systemic disease at the moment of completing the questionnaire showed
no significant correlation with any of the NEI VFQ-25 outcomes.

The results of the Spearman’s Rank Correlations tests between NEI VFQ-25 subscale scores and
OCS and of various patient and ocular characteristics are given in Table 4. Positive correlations
were seen with age at completing the questionnaire and remission time. Age at completing
the questionnaire was positively correlated to ocular pain and vision specific mental health.
Remission time was positively correlated with general vision and vision specific mental health.
Negative correlations were seen with higher LogMAR VA of the worst eye, follow-up time, BDI-II
score and SSL-D score.

Higher LogMAR VA of the worst eye was negatively correlated with general vision and vision
specific dependency. Follow-up time was negatively correlated with general vision and vision
specific dependency. The BDI-Il score was negatively correlated with the OCS and almost all
subscales, except general vision and color vision. The SSL-D score was negatively correlated with
the OCS and near activities, distance activities and vision specific role difficulties. Positive and
negative correlations were seen with higher LogMAR VA of the best eye. Higher LogMAR VA
of the best eye was negatively correlated with distance activities, vision specific dependency,
peripheral vision and positively correlated with ocular pain. There was no significant correlation
between the subscale scores or OCS and the number of uveitis episodes, duration of active
uveitis and SSL-I score. The BDI-Il score was positively correlated with the SSI-D score (r=0.486,
p<0.001).
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CHAPTER 6

DISCUSSION

In general, the NEI VFQ-25 OCS and subscale scores were relatively high in patients with
HLA-B27 associated AU. The mean OCS was 88.9 in the total group. The best score to achieve
on each question was 100 and the second best score 75 or 80. This means that most patients
scored between the best and second best scores. The OCS is the average of all vision-targeted
subscale scores, only excluding general health. The mean general health score was rather low,
in comparison to the vision-targeted subscales, namely 47.4. This means that the majority of
patients scored their general health between fair’ (25.0) and ‘good’ (50.0). Six (10%) of patients
had a mild depression.

Patients who were currently being treated for uveitis or ophthalmic complications had lower
scores on vision specific social functioning, vision specific mental health, vision specific role
difficulties and vision specific dependency. This means that these patients are more worried
and frustrated by their eyesight and they need more help because of their eyesight. In our
patients, a history of dry eyes seemed to have no effect on the VR-QOL, patients with dry eyes
in their history even scored higher on ocular pain (indicating that they experienced less pain or
discomfort around or in the eye). In seeming contrast, Li et al. reported that VR-QOL in dry eye
patients was significantly impaired. The difference is probably due to the fact that in Li's study,
all patients had dry eyes at the moment of completing the NEI VFQ-25."* Whereas in our study,
only one patient was being treated for dry eyes at the time of completing the NEI VFQ-25 and
16 patients had a history of dry eyes. So, it seems that current dry eye symptoms and signs may
affect VR-QOL outcomes, whereas a history of dry eyes does not. Further, we observed that
patients with a longer follow-up time scored worse and patients with a longer remission time
scored better on general vision. Longer remission times also seemed beneficial for vision specific
mental health.

Subgroup analyses further show that younger patients (<45 years) score better on near activities
compared to older patients (=45 years; Table 2). This is probably due to beginning presbyopia
in the older patient group. Having had more than one uveitis episode seems to affect general
vision, since patients who experienced only one uveitis episode scored significantly higher on
general vision, compared to patients who experienced multiple uveitis episodes. However, by
the Spearman’s Rank Correlations test we could not demonstrate an additional effect of the
number of episodes. Higher LogMAR VA in either the best or the worst seeing eye was correlated
to lower scores on a number of subscales, but not to a lower OCS. The latter was possibly due
to the fact that most patients had a relatively good VA in both eyes, and thus differences in VA
between eyes and patients were relatively small.

To compare the scores of the NEI VFQ-25 in our patient group to patients with other ocular
diseases and healthy persons, and to gain a better insight in the meaning of the scores, we
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composed Table 5. Based on the vision-targeted subscales, it can be derived that the mean OCS
is lowest in patients with age-related macular degeneration." Hirneiss et al. obtained NEI VFQ-25
scores in a normal working population as well as in subpopulations thereof with and without
ocular disease. They found that the mean OCS was highest in the working population without
ocular disease (91.6), though the difference with the subgroup with ocular disease (mean OCS
of 88.8) was small. Our mean OCS (88.9) was comparable to that observed by Hirneiss in the
subgroup with ocular disease.”® Previous studies on non-infectious uveitis found lower mean
OCS scores (79.7 and 80.3, respectively) and median OCS score (62.0) than that in our patient
group.*#*'® A possible explanation is that these studies had included various forms of uveitis,
and not just AU. This assumption seems to be confirmed by the relatively low mean OCS (71.0)
observed in a study on patients with birdshot chorioretinopathy, which is classified as posterior
uveitis.® In a previous study, conducted in the same region, we observed that herpetic AU
patients are comparable with patients with HLA-B27 associated AU, with regard to the mean
OCS (88.1).” Based on this comparison, we can conclude that patients with AU associated with
either HLA-B27 or herpes, score relatively high on VR-QOL.

In contrast, the mean general health score (474) in our patient group was relatively low. By
comparison, mean general health scores in a normal working population with and without ocular
disease were 68.6 and 79.9, respectively.” Patients with non-infectious uveitis (general health of
60.3 and 59.1)** and birdshot chorioretinopathy (general health of 61.6) ¢, scored lower than the
normal working population and slightly higher than our patient group. Herpetic AU patients
from the same referral area as in the present study, also scored higher (59.0).” Our results indicate
that this may be due to the presence of an HLA-B27 associated systemic disease. In our group,
patients with a systemic disease had a mean general health score of 37.5 versus 61.5 in patients
without a systemic disease. The latter is comparable to other noninfectious uveitis patients.**
Also, patients with a systemic disease scored lower on VR-QOL. In line with this, studies on the
health-related quality of life (Short-Form-36 Health Survey) in ankylosing spondylitis patients,
find an influence of systemic disease on reported physical and mental health as well” In
addition, Kempen et al. suggest that uveitis may have additional health impact over and above
its effect on vision, perhaps via symptoms of inflammation unmeasured by visual acuity, side
effects of treatment, the impact of associated systemic disease, or a combination thereof.

In our patient group, patients had a mean BDI-Il score of 4.7 (SD + 5.3; range 0 — 19) and six (10%)
patients had a mild depression at the time of completing the questionnaire. The majority of
these, (5/6 (83%)) had ankylosing spondylitis, suggesting that the presence of a systemic disease
has a higher influence on this outcome than the presence of AU. Previous studies on HLA-B27
associated diseases, give similar prevalence numbers, since they describe a clinically relevant
depressionin 12.3%of 171 HLA-B27 associated AU patientsand in 14.8% of 55 ankylosing spondylitis
patients, respectively.??> Depression may have a negative effect on VR-QOL, since patients with
a depression scored significantly lower on the NEI VFQ-25 (Tables 3 and 4). Qian et al. reported
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VISION-RELATED QUALITY OF LIFE IN PATIENTS WITH INACTIVE HLA-B27-ASSOCIATED-SPECTRUM ANTERIOR UVEITIS

that 28/104 (27%) of patients with non-infectious ocular inflammatory disease (including severe
posterior and panuveitis patients) screened positive for depression. They observed that these
patients scored far lower on the NEI VFQ-25 OCS than non-depressed patients. In their study,
inadequate emotional support was highly associated with the development of depression.* In
our study, depression (BDI-Il score) was positively correlated with a deficiency in desired social
support (SSL-D score).

The main shortcoming of our study is its modest sample size. Our sample size is considered
adequate for overall analyses®, but it may be too limited for all subgroup analyses, resulting in
an underreporting of possibly relevant associations. Also, only 50% of the HLA-B27 associated
AU patients participated in the present study. Between participants and non-participants we
found that participants were slightly older and had a longer follow-up time, there were no other
significant differences, we consider the risk of a selection bias to be small. Furthermore, our
patients were seen at a tertiary referral center and therefore this population may not represent
the general uveitis population.

In conclusion, patients with HLA-B27 associated AU have a relatively high VR-QOL. However, the
presence of a systemic disease is associated with considerably lower VR-QOL scores and general

health scores and may be associated with an increased risk of depression. In addition, depression
itself is associated with a lower VR-QOL.
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CHAPTER 7

GENERAL DISCUSSION

In this chapter we will discuss the most important findings and compare them with the current
literature. We will also discuss some future perspectives for the purpose of further research. This
thesis focuses on two types of anterior uveitis (AU), herpetic and HLA-B27 associated AU. The
most common infectious and non-infectious forms of AU. All types of uveitis differ in ocular
and patient characteristics. Therefore we studied homogeneous uveitis groups on ocular
characteristics, complications, visual acuity (VA) and quality of life (QOL). This will result in a
better understanding of the individual prognosis and impact of the disease with the ultimate
aim to contribute to a more personalized care of uveitis patients.

Ocular characteristics, complications and the visual prognosis in herpetic
and HLA-B27 associated anterior uveitis

The knowledge of different ocular and patient characteristics of the various types of uveitis in
different populations is important in making the diagnosis, inform the patient and to customize
treatment strategies. There are a lot of differences in reported rates of ocular complications.
Factors contributing to the differences include non-uniform definitions and variable follow-up
times, which is a well-recognized problem in the field of uveitis." That is why we conducted
a study that gives information on the rate of complications, ocular characteristics and the
visual prognosis in herpetic compared to HLA-B27 associated AU, which are relatively large and
homogeneous AU patient groups at our center (chapter 2).

We performed a retrospective, observational study of 62 herpetic and 113 HLA-B27 associated
AU patients, seen at the ophthalmology department of the University Medical Center of
Groningen. We used the guidelines for uniform reporting in uveitis studies as developed by the
standardization of uveitis nomenclature (SUN) working group.’

The results show similarities and differences between herpetic and HLA-B27 associated AU. In
herpetic AU, the most common complications are keratitis, elevated intraocular pressure (IOP),
cataract, posterior synechiae and glaucoma and in HLA-B27 AU posterior synechiae, elevated
|OP, cataract, cystoid macular oedema and glaucoma. The incidence rate of ocular complications
overall is higher in herpetic compared to HLA-B27 associated AU, which is mainly due to higher
incidence rates of glaucoma, cataract and keratitis in herpetic AU.

Rates of ocular complications given in the literature vary for both groups. For glaucoma they
range from 1.8 to 30% in herpetic AU and in HLA-B27 associated AU this varies between 0 and
20%.78 Also the development of cataract varies in the literature, and is reported to develop in
1310 32% in herpetic and in 5 to 28% in HLA-B27 associated AU.>*"1°This difference in reported
ocular complications seems to be caused by nonhomogeneous patient groups, non-uniform
definitions, and different ways to report data.
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Previous studies have often focused on large groups of heterogeneous uveitis patients. The
benefit of this type of research is that this results in large numbers of patients. The disadvantage
is that it says less about the different uveitis entities and the subgroups in these studies are
often small, resulting in less reliable outcomes.™™ An exception is HLA-B27 associated anterior
uveitis, wherein a reasonable amount of research, with homogeneous patient groups, has
been conducted.®>™? Unfortunately, these HLA-B27 positive patients were often compared
with HLA-B27 negative patients, which represents a very heterogeneous group of patients of
various uveitis entities.*'% 22" Additionally, these HLA-B27 negative patient groups consists for
a substantial part of patients with idiopathic uveitis. During follow-up many of these idiopathic
patients will be diagnosed with a specific uveitis entity. This means that it is unsure which
comparison is made. To understand the individual prognosis and impact of the disease per
uveitis entity, it is important to investigate larger homogeneous patient groups. In recent years
more and more research is conducted in this way, for example research on herpetic anterior
uveitis.”?# Eventually this will lead to the development of more individualized entity-related
counseling strategies.

A second problem in the field of uveitis are non-uniform definitions. In 1987, the International
Uveitis Study Group developed criteria based on the anatomical localisation of the inflammation.?’
In 2005 this was updated by the SUN working group, which developed guidelines for reporting
clinical data in the field of uveitis, including the use of definitions for ocular complications.
Because of the lack of given definitions in the earlier guidelines (before 2005), many researchers
came up with their own definitions, or did not specify the definitions used.>*'%152223 |n agddition,
a lot of studies are still conducted without using guidelines for reporting clinical data, even after
the SUN working group published their guidelines.”"?>?.¢ This use of non-uniform definitions
has led to a wide variety in reported incidences of ocular complications and makes it difficult
to compare studies (see chapters 2 and 3). In addition, it is unsure what exactly has been
investigated without specifying the used methods. Fortunately, in recent years more research is
conducted with the use of the guidelines mentioned by the SUN working group. Most studies
only use this guidelines for the classification of uveitis'®'**, others also use the guidelines for
determining the definitions of ocular complications.®?° The use of these guidelines enables
comparisons of studies in the field of uveitis. Hopefully, in the future, it will become more
accepted to use these guidelines and as a consequence the variety in reported incidences of
ocular complications will decline.

A third issue is the way to report data, since this can be done in different ways. The ocular
complications in our study were expressed as percentages at the end of follow-up and as rate/eye-
years (see chapter 2, data’). In this way, data is corrected for variable follow-up times.*® However,
this method will not show when the specific complication took place in the course of the disease. If
we assume that most of the complications occur in the beginning of the follow-up, a short follow-
up time will lead to a higher rate/eye-years (number of events divided by the sum of less follow-up
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time) and a longer follow-up time will lead to lower rate/eye-years (number of events divided by
the sum of longer follow-up time). Another way of presenting data would be to give information
on complications at certain time points (e.g. at 1 year follow-up, 2 year follow-up, 10 year follow-up).
This would make the distribution of the complications over time more transparent.

In chapter 2 we further found that HLA-B27 associated AU patients score better on VA at onset
and during follow-up, compared to herpetic AU. In the latter, VA was lower in patients with
keratitis as compared to those without. Tugal-Tutkun et al. also reported that their patients
with only iridocyclitis had no permanent visual loss.” In addition, at ten years of follow-up, VA of
herpetic AU patients without keratitis seemed to be comparable with that of HLA-B27 associated
AU patients. In our study, most patients end up with a reasonably good VA at ten years follow-up.
In contrast, previous studies described visual impairment in a substantial proportion of HLA-B27
associated AU patients. Except for shorter follow-up times, there is no obvious explanation for
this dissimilarity.*'**'In recent years, there is a development in more advanced systemic therapies
(e.g. adalimumab, certolizumab and golimumab) for the prevention of uveitis flares in HLA-B27
uveitis.?** The assumption is that with less uveitis flares, the VA will remain better. The efficacy
and visual prognosis of these treatment options should be further investigated.

Elevated intraocular pressure and glaucoma in herpetic anterior uveitis
Because we found a high prevalence of elevated IOP and eventually secondary glaucoma in
patients with herpetic AU (chapter 2), we performed a study on risk factors for the development
of glaucoma (chapter 3). Identifying these risk factors can help to determine how therapeutic
modalities can prevent glaucoma in this patient group.

We found that elevated IOP and secondary glaucoma are frequent complications of herpetic
AU. In addition, we found a wide variety between studies regarding the definitions of elevated
IOP and secondary glaucoma, and as a result a wide variation in reported incidences of these
complications (chapter 3)°>7°% This finding underlines the need for using standardized
guidelines as mentioned in the discussion above.

Previous studies showed that elevated IOP is a risk factor for the development of secondary
glaucoma and that specific the level of IOP and the reduced diurnal-to-nocturnal change of
habitual IOP are of importance.®®*' In our study, herpetic AU patients who developed secondary
glaucoma had more often elevated IOP during follow-up and endured significantly more
IOP peaks than patients without glaucoma. These I0P peaks may be prevented by early and
prolonged use of antiviral and anti-glaucoma medication. In a recent review by Zandi et al. the
authors also concluded that prophylactic treatment may need to be continued indefinitely,
frequently in conjunction with the administration of topical corticosteroids at low doses and of
anti-glaucoma agents.*” Future studies are needed to evaluate whether this eventually prevents
the development of secondary glaucoma.
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Comparison of unilateral and bilateral HLA-B27 associated anterior uveitis
In HLA-B27 associated AU, the uveitis can be unilateral (always the same eye) or bilateral
(simultaneous or alternating), it would be interesting to know if these different manifestations
represent the same or different disease entities. That is why we evaluated the ocular and patient
characteristics of these two patient groups (chapter 4).

We found that unilateral and bilateral HLA-B27 associated AU are generally comparable. They
differ in age at the onset of uveitis and the presence of an associated systemic disease. In
addition, HLA-B27 AU is more frequently seen in men, it is mainly bilaterally alternating, and
more than half of the patients have signs of a severe inflammation, such as anterior chamber
fibrin and posterior synechiae.

Bilateral patients were younger than unilateral patients (31 versus 37 years). Unfortunately, a
direct comparison with other studies is not possible, because we could not find any information
on differences in age at onset between unilateral and bilateral patients in the literature. Patients
with bilateral AU more often had an associated systemic disease as compared to patients with
unilateral AU (62% versus 37%). In the literature there is no significant difference found between
unilateral and bilateral patients, however these studies are not primarily designed to examine
the difference of unilateral and bilateral patients.** Knowing that bilateral patients are more at
risk for developing an associated systemic disease, can be useful in the clinical setting. It may be
worth considering to refer these patients sooner to a rheumatologist for a systemic evaluation,
especially if they have systemic complaints.

In most patients the AU begins unilaterally and becomes bilateral during follow-up. In our studly,
the median interval between uveitis in the first and second eye was 4.2 years. The total follow
up of the unilateral patients was 2.7 years. This indicates that it could well be that the second eye
of seemingly unilateral patients will get involved in the future. In the literature the prevalence of
bilateral disease varies from 27 to 52%, the follow up in these studies varied between 1.2 and 5.2
years 1018192125 The relatively short follow-up in the performed studies indicate that probably
the percentage of bilateral patients will eventually be even higher if the follow-up is longer.

Our study shows that unilateral and bilateral patients both have a good prognosis with regard
to VA and the development of ocular complications. Also the VA at the end of follow-up did
not differ between the first and second affected eye in bilateral patients. Altogether, because
unilateral and bilateral HLA-B27 associated AU are generally comparable with regard to ocular
complications, course of the disease, VA, and treatment, they represent probably the same
disease entity.
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Vision related quality of life in anterior uveitis

Awareness of the ocular and patient characteristics of the different uveitis entities is important
in making the right diagnosis and to start the appropriate treatment, trying to prevent ocular
complications and support a better VA outcome. A better VA in the long run and less ocular
complications should eventually result in a better QOL. In recent years there is more and
more interest in the QOL of patients, not only by clinicians, but also by the patient and patient
associations. QOL is defined as a state of complete physical, mental and social well-being.*
Outcomes of QOL questionnaires give information on the impact of the disease on the patient'’s
daily life. This is why we evaluated the vision related quality of life (VR-QOL) in herpetic and
HLA-B27 associated AU patients (chapters 5 and 6).

Schiffman et al. found already in 2001 that uveitis patients have a poorer visual functioning and
a lower general health status compared to healthy subjects.** A recent study by Shamdas et al.
showed that poor vision in the better seeing eye, bilateral disease and concurrent glaucomatous
optic neuropathy were predictors of poor QOL in uveitis patients.* In addition, Verhagen et al.
found in patients with non-infectious uveitis that ocular pain also has an impact on QOL.* In
recent years there is more research conducted into specific uveitis entities. These studies found
that VR-QOL is impaired in patients with birdshot chorioretinopathy, Behget's disease and adult
patients with juvenile idiopathic arthritis and a history of uveitis.#

Vision related quality of life in herpetic anterior uveitis

Previous research focuses mainly on non-infectious uveitis or nonhomogeneous uveitis
groups.*#465052 Research on QOL in infectious uveitis is scarce. As far as we know, there is no
information available in the literature on QOL in a homogeneous herpetic AU group. For this
reason we examined the VR-QOL and the prevalence and severity of depression in herpetic AU
(chapter 5).

We found that VR-QOL is reasonably high in herpetic AU patients. Generally herpetic AU patients
score almost the same as those in the working population and in acute posterior vitreous
detachment patients.*** A possible explanation for a better QOL in our patient group, despite
the relatively high percentage of patients with glaucoma and keratitis (chapter 2 and 3), is that
all our patients had a unilateral disease. These patients generally have no complaints and a good
VA in the unaffected eye.

We also looked at the prevalence and severity of depression. A worse depression score (BDI-II)
was correlated with a worse VR-QOL (NEI-VFQ-25). However depression itself was scarce in our
study group, with only one patient having a moderate depression. Onal et al. showed that a
positive screening test for depression and anxiety is common in patients with uveitis. In this
study low vision and panuveitis are associated with depression and depression is associated with
impairment of VR-QOL.%5 Our study shows that depression is less common in AU with a relatively
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good visual prognosis. The relatively good VR-QOL and low number of patients with depression,
indicate that these patients do not need specific screening and intervention measures on QOL
and depression.

Vision related quality of life in HLA-B27 associated anterior uveitis

Because we were interested if patients with HLA-B27 associated AU differ with regard to VR-QOL
compared to herpetic AU patients in the same region, we evaluated this in chapter 6. Patients
with HLA-B27 associated AU have a relatively high VR-QOL, scoring almost the same as those
in the working population.”® In addition, they also score comparable to herpetic AU patients
(chapter 5).

The difference that we found, is that HLA-B27 associated AU patients score lower on general
health. In addition, patients with an associated systemic disease scored even lower on general
health, compared to patients without an associated systemic disease. In the literature we found
several studies on health related QOL in ankylosing spondylitis patients. These studies also found
an evident influence of systemic disease on reported physical and mental health.>**8

There were six patients with a mild depression in patients with HLA-B27 associated AU, compared
to one in herpetic AU patients (10 versus 3%). Patients with a depression also scored lower on
VR-QOL and more often had ankylosing spondylitis (5/6 (83%)). This suggests that a systemic
disease increases the chance of developing a depression. Qian et al. also observed that non-
infectious uveitis patients with a depression scored far lower on VR-QOL, than non-depressed
patients, however this study also included severe posterior and panuveitis patients.*

Overall, it seems that infectious and non-infectious AU patients have a relatively high VR-QOL. But
awareness on lowered general health and depression, especially in patients with an associated
systemic disease, is crucial.

FUTURE PERSPECTIVES

The research conducted in this thesis adds new information to the already existing literature. We
used homogeneous patient groups and the guidelines for uniform reporting in uveitis studies as
developed by the SUN working group.' To be able to compare future studies, it is important to
use a guideline for reporting data. This should for example prevent a wide variety of definitions
of ocular complications between studies, hopefully leading to a less wide variety of reported
incidences of these complications. In addition, the use of homogeneous patient groups is also
important to compare future studies and to contribute to a more personalized care of uveitis
patients.
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Most studies performed in the literature are retrospective studies, just like the research that we
conducted. To answer certain issues, prospective studies are needed. It would be interesting
to try to tie the ocular complications to the disease process or the side effects of the uveitis
treatment (e.g. steroid use). Since therapy and the disease process are entwined, this cannot
reliably be done in a retrospective study. In addition, chapter 3 gives an indication that IOP
peaks may be prevented by early and prolonged use of antiviral and anti-glaucoma medication. A
prospective study is needed to determine the optimum starting point and duration of treatment
and to evaluate whether this eventually prevents the development of secondary glaucoma.

Further, it would be interesting to know the chance for unilateral HLA-B27 associated AU patients
to become bilateral. In our study (chapter 4) the median interval between uveitis in the first
and second eye was 4.2 years and the total follow up of the unilateral patients was 2.7 years. This
means that it could well be that the second eye of seemingly unilateral patients will get involved
in the future. A longer (prospective) study is needed to provide clarity on this matter.

Patients often want to know the risk of recurrence of the uveitis and the factors that trigger a
relapse. To answer these questions, factors that could lead to a uveitis should be investigated
(e.g. stress, other diseases, season, compromised immune system) in a prospective way, at the
time of the active uveitis. At this moment we cannot give an answer on this matter.

With regard to the QOL studies (chapter 5 and 6), both studies have a modest sample size.
The sample size is considered adequate for overall analyses, but it may be too limited for all
subgroup analyses. Further studies with larger patient groups are needed to investigate if there
are additional associations. A possibility to obtain more patients is conducting a multicenter
study.

Recent research emphasizes that the definitive diagnosis of herpetic AU can only be proven by
aqueous humor analysis.®%¢' Because the research we conducted is mainly retrospective, most
of the herpetic patients we included were diagnosed by clinical characteristics for HSV or VZV,
including unilateral AU, small or medium sized keratic precipitates, iris atrophy, elevated IOP at
onset, keratitis and skin lesions. In recent years more aqueous humor analyses are performed,
which allows for future (prospective) studies to include more patients who are proven herpetic.
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CHAPTER 8

SUMMARY

Uveitis an important cause of blindness and visual impairment. The ocular characteristics,
complications and visual acuity (VA) during follow-up differ for the different uveitis entities. The
burden of anterior uveitis (AU) can be measured by determining the vision related quality of
life (VR-QOL) and is an important measuring tool. We believe that it is important to investigate
homogeneous uveitis groups to contribute to a more personalized care of uveitis patients. In
addition, using the guidelines for uniform reporting in uveitis as developed by the standardization
of uveitis nomenclature (SUN) working group, will enable comparisons with future studies in
the field. This thesis discusses two types of anterior uveitis, HLA-B27 associated AU, the most
common non-infectious form, and herpetic AU, the most common infectious form.

In chapter 1 we provide an introduction to this thesis and give information about the aims of
the studies we conducted. Chapter 2 gives information on the rate of complications, ocular
characteristics and the visual prognosis in herpetic (HSV and VZV) AU compared to HLA-B27
associated AU. We found a worse visual prognosis in herpetic versus HLA-B27 associated AU,
which is probably related to a higher prevalence of corneal scarring and glaucoma in the former.
In addition, herpetic AU patients have more ocular complications overall. This information may
be helpful in developing individualized entity-related counseling strategies.

In chapter 3 we describe the incidence of elevated intraocular pressure (IOP) and secondary
glaucoma in herpetic (HSV and VZV) AU. We found that elevated IOP and secondary glaucoma
are frequent complications of viral AU. In addition, we found a wide variety between studies
regarding the definitions of elevated IOP and secondary glaucoma, and as a result a wide variation
in reported incidences of these complications. This underlines the need for standardized criteria
such as developed by the SUN working group.

We evaluated whether ocular and patient characteristics differ between unilateral (always the
same eye) or bilateral (simultaneous or alternating) HLA-B27 associated AU with or without
systemic disease in chapter 4. We found that unilateral and bilateral HLA-B27 associated AU
are generally comparable, which indicates that it is probably the same disease entity. This study
shows that unilateral and bilateral patients both have a good prognosis with regard to VA and
the development of ocular complications. In addition, bilateral AU patients more often had an
associated systemic disease.

In chapter 5 we report on the VR-QOL and the prevalence and severity of depression in herpetic
(HSV and VZV) AU. Herpetic AU affects the VR-QOL, but only in a moderate way. The prevalence
of depression in our group of herpetic AU patients was low and therefore does not seem to
indicate a need for specific screening and intervention measures in this specific patient group.



SUMMARY

In chapter 6 we evaluate the VR-QOL in a group of patients with HLA-B27 associated AU.
Patients with HLA-B27 associated AU have a relatively high VR-QOL. However, the presence of
a systemic disease is associated with considerably lower VR-QOL and general health scores and
may be associated with an increased risk of depression. In addition, depression itself is associated

with a lower VR-QOL.

In chapter 7 the most important findings are discussed and ideas for future research are given.
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CHAPTER 9

SAMENVATTING

Uveitis is een belangrijke oorzaak van blindheid en slechtziendheid. De oculaire kenmerken,
complicaties en visus gedurende follow-up, verschillen per verschillende uveitis entiteiten. De
last van uveitis anterior (UA) kan gemeten worden door het bepalen van de visus gerelateerde
kwaliteit van leven, dit is een belangrijk meetinstrument. Wij zijn van mening dat het belangrijk
is om homogene uveitis groepen te onderzoeken, om zo bij te dragen aan het ontwikkelen van
een meer geindividualiseerde zorg voor patiénten met uveitis. Daarnaast zal het gebruiken van
de richtlijn voor uniforme rapportage bij uveitis, zoals ontwikkeld door de standaardisatie van
de uveitis nomenclatuur (SUN) werkgroep, het mogelijk maken om toekomstige studies op het
gebied van uveitis te vergelijken. In dit proefschrift zullen twee soorten UA besproken worden,
HLA-B27 geassocieerde UA, de meest voorkomende non-infectieuze vorm, en herpetische UA,
de meest voorkomende infectieuze vorm.

Inhoofdstuk 1 van dit proefschrift geven we een introductie en informatie over de doelstellingen
van de verrichte studies. Hoofdstuk 2 geeft informatie over hoe vaak oculaire complicaties
voorkomen, kenmerken en visuele prognose bij herpetische (HSV en VZV) UA vergeleken met
HLA-B27 geassocieerde UA. We vonden een slechtere visuele prognose bij herpetische UA,
vergeleken met HLA-B27 geassocieerde UA. Dit heeft vermoedelijk een relatie met de hogere
prevalentie van cornea littekens en glaucoom in de herpetische groep. Daarnaast hebben
herpetische UA patiénten over het algemeen meer oculaire complicaties. Deze informatie kan
nuttig zijn bij het ontwikkelen van een meer geindividualiseerde zorg per uveitis entiteit.

In hoofdstuk 3 beschrijven we de incidentie van verhoogde oogdruk en secundair glaucoom
in herpetische (HSV en VZV) UA. We vonden dat verhoogde oogdruk en secundair glaucoom
veel voorkomende complicaties zijn van virale UA. Daarnaast vonden we een grote variatie wat
betreft definities van verhoogde oogdruk en secundair glaucoom, met als resultaat een grote
variatie aan gerapporteerde incidenties van deze complicaties. Dit benadrukt de behoefte aan
gestandaardiseerde criteria zoals ontwikkeld door de SUN werkgroep.

We hebben in hoofdstuk 4 vergeleken of oculaire en patiént kenmerken verschillen tussen
unilaterale (altijd hetzelfde ooq) of bilaterale (tegelijkertijd of alternerend) HLA-B27 geassocieerde
UA, met of zonder systeemziekte. We hebben gevonden dat unilaterale en bilaterale HLA-B27
geassocieerde UA over het algemeen vergelijkbaar zijn, wat er op wijst dat dit waarschijnlijk
dezelfde ziekte entiteit is. Uit deze studie blijkt dat unilaterale en bilaterale patiénten beide
een goede prognose hebben wat betreft visus en het ontwikkelen van oculaire complicaties.
Daarnaast hebben bilaterale UA patiénten vaker een geassocieerde systeemziekte.

In hoofdstuk 5 beschrijven we de visus gerelateerde kwaliteit van leven en de prevalentie en
ernst van depressie in herpetische (HSV en VZV) UA. Herpetische UA heeft invioed op de visus
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gerelateerde kwaliteit van leven, maar die invloed is zeer gering. De prevalentie van depressie in
onze groep herpetische UA patiénten was laag en daarom lijkt er geen indicatie voor speciale
screening en interventie-maatregelen in deze specifieke patiénten groep.

We hebben de visus gerelateerde kwaliteit van leven onderzocht in een patiénten groep
met HLA-B27 geassocieerde UA in hoofdstuk 6. Patiénten met HLA-B27 geassocieerde UA
hebben een relatief hoge visus gerelateerde kwaliteit van leven. Echter, het hebben van een
systeemziekte is geassocieerd met een aanzienlijke lagere algemene gezondheidsscore en is
mogelijk geassocieerd met een verhoogde kans op depressie. Daarnaast is het hebben van een
depressie geassocieerd met een lagere visus gerelateerde kwaliteit van leven.

In hoofdstuk 7 worden de belangrijkste bevindingen besproken en ideeén voor verder
onderzoek worden benoemd.
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om uit te leggen waar ik al die jaren nou al onderzoek naar doe, jullie blijven altijd geinteresseerd
en waarderen waar ik mee bezig ben. Ik hoop dat jullie, nu het proefschrift eindelijk daar is, iets
meer inzicht krijgen in mijn werkzaamheden.

Ouders. Mam bedankt voor alle steun door de jaren heen. [k weet dat je ontzettend trots bent
op wat ik heb bereikt en dat laat je vaak genoeg blijken. Je hebt me altijd gesteund en de kansen
geboden waardoor ik nu op dit punt gekomen ben. Helaas zal mijn vader dit proefschrift nooit
lezen, maar ik weet dat ook hij trots zou zijn. Van kleins af aan stimuleerde hij mij altijd al om me
te ontwikkelen en vooruit te komen in deze wereld. Beide ontzettend bedankt.

Jitse en Merijn. Als laatste dank aan de belangrijkste personen in mijn leven. Lieve Jitse, dank
dat je altijd voor mij klaar staat en voor je onvoorwaardelijke liefde. Ik weet dat je zelf altijd een
ontzettende hekel hebt gehad aan het doen van onderzoek, maar ondanks dat heb je me altijd
onvoorwaardelijk gesteund. Lieve Merijn, jij bent een heerlijk lief en goedlachs kereltje, je brengt
zoveel blijdschap en liefde in ons leven. Je bent mijn inspiratie voor de toekomst en we genieten
elke dag van je.
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Dit is een vragenlijst met uitspraken over problemen die met uw gezichtsvermogen te maken
hebben, of over gevoelens die u over uw gezichtsvermogen heeft.

Als u een bril of contactlenzen heeft, ga er dan bij de beantwoording van de vragen van uit dat u
deze draagt.

Instructies:

1. In het algemeen willen we dat mensen deze vragenlijst zelf proberen in te vullen. Als u vindt
dat u hulp nodig heeft, aarzel dan niet om het de projectmedewerkers te vragen, ze helpen u

graag.

2. Beantwoord alstublieft alle vragen, tenzij u verzocht wordt vragen over te slaan omdat ze niet
van toepassing zijn.

3. Beantwoord de vragen door het juiste cijfer te omcirkelen.

4. Als u niet zeker weet hoe een vraag te beantwoorden, geef dan het best mogelijke antwoord
en maak een aantekening in de linker kantlijn.

5. Als u per ongeluk de verkeerde mogelijkheid omcirkeld heeft, dan zet u door deze cirkel een
kruis en omcirkelt u het antwoord dat volgens u het juiste is.

6. Vul de vragenlijst in zonder uw antwoorden met uw vrienden of familie te bespreken.
7. De vragen hebben betrekking op uw situatie gedurende de afgelopen maand.

8. Eriseen versie met grote letters voor het geval uw gezichtsvermogen tekort schiet om de lijst
in te kunnen vullen.

9. Als u nog vragen heeft kunt u terecht bij leden van de staf van het project, zij zullen u graag
helpen.

Verklaring van vertrouwelijkheid:

Alle informatie die identificatie mogelijk maakt van enig persoon die deze vragenlijst heeft
ingevuld, zal als strikt vertrouwelijk worden beschouwd. Deze informatie zal uitsluitend worden
gebruikt voor het doel van dit onderzoek, en zal niet worden onthuld of vrijgegeven voor
enig ander doel, zonder voorafgaande toestemming, geopenbaard of gepubliceerd worden,
uitgezonderd als vereist bij de wet.
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VISUAL FUNCTIONING QUESTIONNAIRE - 25

Deel 1 - algemene gezondheid en gezichtsvermogen

1. Hoe zou u uw algehele gezondheidstoestand omschrijven:
(omcirkel één cijfer)

Uitstekend ... 1
Zeerdgoed ..., 2
Goed ..o 3
Redelijk.........ooooo 4
Slecht..o 5

2. Zou u op dit moment zeggen dat uw gezichtsvermogen met beide ogen samen (met bril
of contactlenzen, als u deze draagt), uitstekend, goed, redelijk, slecht, zeer slecht is, of bent u
volledig blind?

(omcirkel één cijfer)

Uitstekend...........cooooiiiinn. A
Goed .o 2
Redelijk....ooooii 3
Slecht .o 4
Zeerslecht .................. 5
Volledig blind ...................... 6

3. Hoe vaak maakt u zich zorgen over uw gezichtsvermogen?
(omcirkel één cijfer)

NOOIT ... 1
Zelden.........ocooii 2
SOMS. 3
Vaak.....ooooo 4
Altijd ..o 5
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4. Hoeveel pijn of ongemak heeft u in en rond uw ogen gehad (bijvoorbeeld branderigheid,
jeuk of pijn)?
(omcirkel één cijfer)

GeeN..oooi 1
Licht .o, 2
Matig ... 3
Ernstig...ooove 4
Heelernstig........occovvveiiinnn. 5

Deel 2 - moeite met het vitvoeren van activiteiten

De volgende vragen gaan over de moeite die u misschien met sommige activiteiten heeft, met
bril op of contactlenzen in, mocht u die voor deze activiteit nodig hebben.

5. Hoeveel moeite heeft u om normale krantendruk te lezen?
(omcirkel één cijfer)

Geen enkele MOBITE .. ..coiiiii i 1
Een beetje MOBITE. ....ooiiiiiii e 2
MatIge MOGITE ..o 3
ENOIME MOBITE. ...oiiiiiiit e 4
Hiermee gestopt vanwege het slechte gezichtsvermogen................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

6. Hoeveel moeite heeft umetwerkzaamheden of hobby's, waarbiju goed dichtbijmoet kunnen
zien, zoals koken, naaien, dingen in huis repareren, of bij het gebruik van handgereedschap?
(omcirkel één cijfer)

Geen enkele MOBITE ... 1
Een beetje moeite

Matige moeite

ENOIME MOBITE. ... 4
Hiermee gestopt vanwege het slechte gezichtsvermogen................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6
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7. Hoeveel moeite heeft u, vanwege uw gezichtsvermogen, met het vinden van iets op een
volle plank?
(omcirkel één cijfer)

Geenenkele MOGITE .........ooiiiiii e 1
EeN DEETE MOBITE. ... it 2
MatIge MOGITE ... 3
ENOIME MOGITE. ....eiiiii e 4
Hiermee gestopt vanwege het slechte gezichtsvermogen................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

8. Hoeveel moeite heeft u met het lezen van straatnaamborden of de namen van winkels?
(omcirkel één cijfer)

Geenenkele MOBITE .........oiiiii e 1
Eenbeetje MOBITe. . ....ooii i 2
MaTIGE MNOBITE .. 3
ENOIMIE MOGITE ... iiiiiie e 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

9. Hoeveel moeite kost het u, vanwege uw gezichtsvermogen, om een afstapje, een trap of een
stoeprand af te stappen bij slechte verlichting of 's nachts?
(omcirkel één cijfer)

Geen enkele MOBITE .. ...oiiiii i 1
EeNn Deete MOBITE. . ..ot 2
MatIge MOBITE ...t 3
ENOrME MOBITE. ...t 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5

Hiermee gestopt om andere redenen, of op u niet van toepassing. .......

10. Hoeveel moeite heeft u, vanwege uw gezichtsvermogen, om dingen opzij op te merken
terwijl u er langs loopt?
(omcirkel één cijfer)

Geen enkele MOBITE .. ..ciiiii i 1
Een beetje MOBITE. ....oo.iiiiiiei e 2
MatIge MOGITE ... 3
ENOIME MOGITE. ...t 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6
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11. Hoeveel moeite heeft u, vanwege uw gezichtsvermogen, om te zien hoe mensen reageren
op wat u zegt?
(omcirkel één cijfer)

Geen enkele MOBITE .. ..coiiiii it 1
Eenbeetje MOBITe. . ..o 2
MatIgE MOGITE ..o 3
ENOIMIE MOGITE . ...eeiiiiiii e 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

12. Hoeveel moeite heeft u, vanwege uw gezichtsvermogen, met het uitzoeken en combineren
van uw eigen kleding?
(omcirkel één cijfer)

Geenenkele MOBITE ..ot 1
Eenbeetje MOBITe. ..o 2
MatIge MOBITE ...t 3

Enorme moeite
Hiermee gestopt vanwege het slechte gezichtsvermogen
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

13. Hoeveel moeite heeft u, vanwege uw gezichtsvermogen, om bij mensen op visite te gaan, op
feesten of in restaurants?
(omcirkel één cijfer)

Geen enkele MOBITE ......covviiiiee e 1
Een Deetje MOGITE. ...t 2
MatIge MOBITE ..o 3
ENOIME MOBITE. ..o 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

14. Hoeveel moeite heeft u, vanwege uw gezichtsvermogen, met het uitgaan om bioscoopfilms,
theater of sportevenementen te zien?
(omcirkel één cijfer)

Geen enkele MOBITE .. ..coiiii i 1
Een beetje MOBITE. . ..o.vviiiii e 2
MatIge MOGITE ..o 3
ENOIME MOBITE. ... 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6
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15. Rijdt u momenteel auto, tenminste af en toe?
(omcirkel één cijfer)

15a Indien nee, heeft u nooit auto gereden of heeft u het autorijden opgegeven?
(omcirkel één cijfer)

Ik heb nooit auto gereden .........oooovviiieeiiiiieceee 1
Ga naar vraag 17

Ik heb het autorijden opgegeven

15b. Als u het autorijden heeft opgegeven: Was dat voornamelik vanwege uw
gezichtsvermogen, voornamelijk om een andere reden, of vanwege zowel uw
gezichtsvermogen als om een andere reden?
(omcirkel één cijfer)

Voornamelijk mijn gezichtsvermogen ...........ccc..cooeviiine. 1
Ga naar vraag 17
Voornamelijk om andere redenen.............cccceeeieiiiiiinee, 2
Ga naar vraag 17
Zowel mijn gezichtsvermogen als om andere redenen......... 3

Ga naar vraag 17

15c Als u momenteel autorijdt, hoeveel moeite heeft u met autorijden overdag in een
bekende omgeving?
(omcirkel één cijfer)

Geen enkele MOBITE .. ..coiiiii e 1
EeN DeEte MOBITE. ..ot 2
MatIge MOBITE ..o 3
ENOIME MOBITE. ... 4
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16. Hoeveel moeite heeft u om s nachts auto te rijden?
(omcirkel één cijfer)

Geenenkele MOBITE ..........oiiiiiii e 1
Eenbeetje MOBITe. . ... 2
MatIgE MOGITE ..o 3
ENOIME MOBITE. ..o 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

16a Hoeveel moeite heeft u met het rijden onder moeilijke omstandigheden, zoals bij slecht
weer, tijldens het spitsuur, op de snelweg of in stadsverkeer?
(omcirkel één cijfer)

Geenenkele MOBITE ........iii e 1
Eenbeetje MOBIte. . ... 2
MatIge MNOBITE ... it 3
ENOIME MOBITE....eiiiiiii e 4
Hiermee gestopt vanwege het slechte gezichtsvermogen.................. 5
Hiermee gestopt om andere redenen, of op u niet van toepassing. ....... 6

Deel 3 - omgaan met problemen met het zien

De volgende vragen gaan over hoe de dingen die u doet, beinvioed worden door uw
gezichtsvermogen. Omcirkel bij elke vraag het nummer om aan te geven of de uitspraak voor u
altijd, meestal, soms, zelden of nooit geldt.

(omcirkel één cijfer op elke regel)

Altiid  Meestal Soms Zelden Nooit

17. Krijgt u minder voor elkaar, vanwege uw
gezichtsvermogen, dan u zou willen?

18. Bent u, vanwege uw gezichtsvermogen,
beperkt in hoe lang u kunt werken of 1 2 3 4 5
andere activiteitenunt volhouden?

19.  In hoeverre weerhoudt pijn of ongemakin
of rond de ogen, bijvoorbeeld branden,
jeuken of pijn, u ervan om de dingen te
doen die u zou willen doen?
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Omcirkel na elk van de volgende uitspraken het voor u meest passende antwoord om aan te
geven dat de uitspraak voor u helemaal juist is, over het algemeen juist is, over het algemeen
onjuist is, of helemaal onjuist is, of dat u het niet zeker weet.

(omcirkel één cijfer op elke regel)

Weet  Over het
Hele-  Over het i Hele-
het niet algemeen

maal  algemeen o maal
o o zeker onjuist o
juist juist onjuist
20. Ik blijf vanwege mijn gezichts- 5 ] 4 E
vermogen meestal thuis
21. Ik voel me vaak gefrustreerd : 5 ; A .
vanwege mijn gezichtsvermogen
22 Ik heb veel minder controle
over wat ik doe, vanwege mijn 1 2 3 4 5
gezichts- vermogen
23 Vanwege mijn gezichtsvermogen
' moet ik teveel vertrouwen 1 5 ; . .
over wat andere mensen me
vertellen
24, Ik heb veel hulp van anderen
nodig vanwege mijn 1 2 3 4 5
gezichtsvermogen
25. Ik maak me zorgen dat ik
dingen doe, vanwege mijn
gezichtsvermogen, die mezelf 1 2 3 4 5

of anderen in verlegenheid
brengen
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BECK DEPRESSION INVENTORY (BDI)

Toelichting

Deze vragenlijst meet de ernst van de symptomen van de depressie. De lijst bestaat uit een
aantal uitspraken die in groepen bij elkaar staan (1 t/m 21).

Leest u iedere groep aandachtig door. Kies dan bij elke groep die uitspraak die het best
weergeeft hoe u zich de afgelopen week, met vandaag erbij gevoeld hebt. Beantwoord
de vragen door het juiste cijfer te omcirkelen. Als in een groep meerdere uitspraken even goed
op u van toepassing lijken, kies dan het hoogste ciffer van elk van deze uitspraken. De
scores vormen tezamen uw eindscore.

Let er op dat v alle vitspraken van een bepaalde groep leest, voordat
u uw keuze maakt.

1 0. Ikvoel me niet verdrietig.
1 Ik voel me verdrietig.
2 |k ben voortdurend verdrietig en ik kan het niet van me afzetten.
3 Ik ben zo verdrietig of ongelukkig dat ik het niet meer verdragen kan.
2 0. lkben niet bijzonder moedeloos over de toekomst.
1 Ik ben moedeloos over de toekomst.
2 |k heb het gevoel dat ik niets heb om naar uit te zien.
3 Ik heb het gevoel dat de toekomst hopeloos is en dat er geen kans op verbetering is.
3 0. lkvoel me geen mislukking.
1 Ik heb het gevoel dat ik vaker iets verkeerd heb gedaan dan een gemiddeld iemand.
2 Alsik op mijn leven terugkijk, zie ik alleen maar een hoop mislukkingen.
3 |k heb het gevoel dat ik als mens een volledige mislukking ben.
4 0. Ikbeleefoveral net zoveel plezier aan als vroeger.
1 Ik geniet niet meer zoals vroeger.
2 lkvind nergens nog echte bevrediging in.
3 Ik heb nergens meer voldoening van.
5 0. lkvoel me niet bijzonder schuldig.
1 Ik voel me vaak schuldig.
2 |k voel me meestal schuldig.
3 Ik voel me voortdurend schuldig.
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10

11

12

13

w N = O w o = O

TN

w N = O

SN

Ik heb niet het gevoel dat ik ergens voor gestraft word.

Ik heb het gevoel dat ik nog wel eens gestraft zal worden.
Ik verwacht dat ik gestraft zal worden.

Ik heb het gevoel dat ik nu gestraft word.

Ik voel me niet teleurgesteld in mezelf.
Ik ben teleurgesteld in mezelf.

lk walg van mezelf.

Ik haat mezelf.

Ik heb niet het gevoel dat ik slechter ben dan iemand anders.
Ik heb kritiek op mezelf vanwege mijn zwakheden of fouten.
Ik geef mezelf steeds de schuld van mijn gebreken.

Ik geef mezelf de schuld van al het slechte dat er gebeurt.

Ik overweeg absoluut niet om een eind aan mijn leven te maken.

lk overweeg wel eens om een eind aan mijn leven te maken, maar ik zou dat nooit doen.
lk zou een eind aan mijn leven willen maken.

Ik zou een eind aan mijn leven maken als ik de kans krijg.

Ik huil niet meer dan normaal.

Ik huil nu meer dan vroeger.

Ik huil nu voortdurend.

lk kon vroeger wel huilen, maar nu kan ik het niet meer, ook al wil ik het wel.

Ik erger me niet meer dan anders.

Ik raak sneller geérgerd of geprikkeld dan vroeger.

Ik erger me tegenwoordig voortdurend.

lk erger me helemaal niet meer aan dingen waaraan ik mij vroeger ergerde.

Ik heb mijn belangstelling voor andere mensen niet verloren.

Ik heb nu minder belangstelling voor andere mensen dan vroeger.

Ik heb mijn belangstelling voor andere mensen grotendeels verloren.
Ik heb mijn belangstelling voor andere mensen helemaal verloren.

lk neem nu nog net zo gemakkelijk beslissingen als vroeger.
Ik stel het nemen van beslissingen meer uit dan vroeger.

lk heb meer moeite met het nemen van beslissingen.

Ik kan helemaal geen beslissingen meer nemen.
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14 0. Ik heb niet het gevoel dat ik er minder goed uitzie dan vroeger.
1 Ik maak me er zorgen over dat ik er oud en onaantrekkelijk uitzie.
2 Ik heb het gevoel dat mijn uiterlijk blijvend veranderd is, waardoor ik er onaantrekkelijk
uitzie.
3 Ik geloof dat ik er lelijk uitzie.
15 0. Ik kan mijn werk ongeveer even goed doen als vroeger.
1 Het kost me extra inspanning om ergens aan te beginnen.
2 lk moet mezelf er echt toe dwingen om iets te doen.
3 Ik ben helemaal tot niets meer in staat.

16 0. lkslaap even goed als vroeger.
1 lkslaap niet zo goed als vroeger.
2 lkword's morgens één tot twee uur eerder wakker dan gewoonlijk en kan moeilijk weer
in slaap komen.
3 |k word uren eerder wakker dan vroeger en kan dan niet meer in slaap komen.

17 0. Ik word niet sneller moe dan anders.
1 Ik word eerder moe dan anders.
2 |k word moe van bijna alles wat ik doe.
3 Ik ben te moe om ook maar iets te doen.
18 0. Ik hen niet minder eetlust dan anders.
1 Ik heb minder eetlust dan vroeger.
2 Ik heb veel minder eetlust dan vroeger.
3 Ik heb helemaal geen eetlust meer.

19 0. Ik ben zo goed als niet afgevallen de laatste tijd of ik probeer af te vallen door minder te
eten.
1 Ik ben meer dan 2 kilo afgevallen.
Ik ben meer dan 4 kilo afgevallen.
Ik ben meer dan 6 kilo afgevallen.

20

©

Ik maak me niet meer zorgen over mijn gezondheid dan anders.

1 Ik maak me zorgen over lichamelijke problemen, bijvoorbeeld als ik ergens pijn voel, als
mijn maag van streek is, als ik last heb van verstopping enz.

2 Ik maak me veel zorgen over mijn lichamelijke problemen en het valt niet mee om aan
iets anders te denken.

3 Ik maak me zoveel zorgen over mijn lichamelijke problemen dat ik aan niets anders meer

kan denken.
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21 0.

Ik ben me niet bewust dat er de laatste tijd iets is veranderd aan mijn belangstelling voor
seks.

lk heb minder belangstelling voor seks dan vroeger.

Ik heb tegenwoordig veel minder belangstelling voor seks.

Ik heb mijn belangstelling voor seks helemaal verloren.
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SSL-1 (SOCIALE STEUN LIJST — INTERACTIES)

Nu volgt een lijst vragen waarin telkens over ‘men’ gesproken wordt. Het is de bedoeling dat u
onder ‘men’ telkens de mensen waar u mee omgaat (dus het geheel van familieleden, vrienden,
kennissen, buren, collega’s enz.) verstaat. Wilt u het cijfer omcirkelen dat het beste bij u past.

1 Zelden of nooit
2 Afentoe

3 Regelmatig

4 Erg vaak

Gebeurt het wel eens dat men:

U aanhaalt

U om raad vraagt

U een ruggesteuntje geeft

U laat merken wat er van u verwacht wordt

1

2

3

4

5. Uergens heen brengt
6. U opmontert/ opvrolijkt

7. Uknuffels / liefkozingen geeft

8. U een luisterend oor biedt

9. U vraagt ergens aan mee te doen

0. U een duwtje in de goede richting geeft

1. U goede raad geeft

2. Aan u spulletjes of een klein bedrag leent

3. U zomaar opbelt of een praatje met u maakt

4. U complimenten geeft

5. Uin vertrouwen neemt

6. U om hulp vraagt

17. U zegt dat u moet volhouden

18. U informatie geeft over waar u iets kunt krijgen
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19. Gezellig bij u op bezoek komt
20. U hulp biedt in bijzondere gevallen, zoals bij ziekte,

verhuizing, kinderen uitbesteden enz. 1 2 3 4
21. Aan u grote dingen zoals een auto of een groot bedrag leent 1 2 3 4
22. U advies geeft bij allerlei huishoudelijkeprobleempjes 1 2 3 4
23. Samen met u gaat winkelen, naar een film of

wedstrijd gaat, of zomaar een dagje uit gaat 1 2 3 4
24. Genegenheid voor u toont 1 2 3 4
25. U opbouwende kritiek geeft 1 2 3 4
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26.

27.

28.
20.
30.

31

32.

33.
34.
35.
36.

37

38.
30.
40.

41.

U troost

U laat begrijpen waarom u iets niet goed deed
Uw advies opvolgt

U helpt uw problemen te verhelderen

Uw sterke punten naar voren haalt

U informatie over uw gedrag geeft

U praktische hulp biedt bij alledaagse dingen,
zoals in het huishouden of bij een klusje

U uitnodigt voor een feestje of etentje

U gerust stelt

Koel reageert

Een afspraak met u niet nakomt

Afkeurende opmerkingen tegen u maakt

U dingen verwijt

U onrechtvaardig behandelt

Onredelijke eisen aan u stelt

Zich teveel met u bemoeit
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CHAPTER 10

SSL-D (SOCIALE STEUN LIJST — DISCREPANTIES)

Bij de volgende vragen gaat het erom in welke mate het gedrag, de reactie van mensen waar u
mee omgaat, afwijkt van wat u zou wensen. Het is de bedoeling dat u bij de vragen denkt aan
alle mensen waar u mee omgaat (dus het geheel van familieleden, vrienden, kennissen, buren,
collega’s enz.). Wilt u het cijfer omcirkelen dat het beste bij u past.

1 Mis ik, zou ik graag meer willen
2 Mis ik niet echt, maar het zou prettig zijn als het
3 jets vaker gebeurde
4 Precies goed zo; ik zou niet vaker of minder vaak willen
5 Gebeurt te vaak; het zou prettig zijn als het minder vaak gebeurde
1. Uaanhalen 1 2 3 4 5
2. Uom raad vragen 1 2 3 4 5
3. Ueen ruggesteuntje geven 1 2 3 4 5
4. U laten merken wat er van u verwacht wordt 1 2 3 4 5
5. Uergens heen brengen 1 2 3 4 5
6. U opmonteren / opvrolijken 1 2 3 4 5
7. Uknuffels / liefkozingen geven 1 2 3 4 5
8. U een luisterend oor bieden 1 2 3 4 5
9. U vragen ergens aan mee te doen 1 2 3 4 5
10. U een duwtje in de goede richting geven 1 2 3 4 5
11. U goede raad geven 1 2 3 4 5
12. Aan u spulletjes of een klein bedrag lenen 1 2 3 4 5
13. U zomaar opbellen of een praatje met u maken 1 2 3 4 5
14. U complimenten geven 1 2 3 4 5
15. Uin vertrouwen nemen 1 2 3 4 5
16. U om hulp vragen 1 2 3 4 5
17. U zeggen dat u moet volhouden 1 2 3 4 5
18. U informatie geven over waar u iets kunt krijgen 1 2 3 4 5
19. Gezellig bij u op bezoek komen 1 2 3 4 5
20. U hulp bieden in bijzondere gevallen, zoals bij ziekte

verhuizing, kinderen uitbesteden enz. 1 2 3 5
21. Aan u grote dingen zoals een auto of een groot bedrag lenen 1 2 3 4
22. U advies geven bij allerlei huishoudelijke probleempjes 1 2 3 4 5
23. Samen met u gaan winkelen, naar een film of

wedstrijd gaan, of zomaar een dagje uit gaan 1 2 3 4 5
24. Genegenheid voor u tonen 1 2 3 4 5
25. U opbouwende kritiek geven 1 2 3 4 5
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. U troosten
U laten begrijpen waarom u iets niet goed deed
. Uw advies opvolgen
. U helpen uw problemen te verhelderen
. Uw sterke punten naar voren halen
U informatie over uw gedrag geven
. U praktische hulp bieden bij alledaagse dingen,
zoals in het huishouden of bij een klusje
. U uitnodigen voor een feestje of etentje
. U geruststellen
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