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Incidence and outcomes of uveitis in juvenile
rheumatoid arthritis, a synthesis

of the literature

Abstract Background: Juvenile
rheumatoid arthritis (JRA) is the most
common systemic cause of pediatric
uveitis in Europe and North America.
Uveitis is commonly perceived as a
frequent sequela of JRA and JRA-
associated uveitis is commonly con-
sidered to have a complicated course
with frequent adverse visual out-
comes. Methods: We performed a
systematic literature search for series
of consecutive patients with JRA (as
defined by the American College of
Rheumatology criteria) reporting on
the frequency of uveitis and/or com-
plications of uveitis, published
between January 1980 and December
2004. The main outcome measures
were: the cumulative incidence of
uveitis in JRA, the cumulative inci-
dence of adverse visual outcome and
that of complications in JRA-
associated uveitis. Additionally, the
influence of gender, presence of anti-
nuclear antibody (ANA) and disease
onset subtype to the likelihood of
developing uveitis were examined.
Results: Analysis of pooled data
from the 26 eligible series suggested a
cumulative incidence of uveitis in
JRA of 8.3% [95% confidence inter-
vals (CI), 7.5-9.1%]. The cumulative
incidence of uveitis varied according
to geographic location, being highest

in Scandinavia, then the US, then
Asia and lowest in India. JRA-
associated uveitis was more common
in pauciarticular than polyarticular
onset patients [odds ratio (OR)=3.2,
95% CI, 2.33-4.36] and in ANA-
positive than ANA-negative patients
(OR=3.18, 95% CI, 2.22-4.54).
Female gender was only a weak risk
factor for the development of uveitis
in JRA patients (OR=1.69, 95% CI
1.09-2.62) and was not statistically
significant after considering disease
onset subtypes. In JRA-associated
uveitis the cumulative incidence of
cumulative incidence of adverse out-
come (visual acuity <20/40 OU) was
9.2% (95% CI: 4.7-15.8) of cataracts
20.5% (95% CI: 15.5-26.3), of glau-
coma 18.9% (95% CI: 14.4-24.2) and
of band keratopathy 15.7% (95% CI:
10.9-21.7). Conclusion: The cumu-
lative incidence of uveitis in JRA
varies according to geographic loca-
tion, presence of ANA, type of JRA
onset and gender. Uveitis, adverse
visual outcome, and complications in
JRA are less frequent than commonly
accepted.

Keywords Juvenile rheumatoid
arthritis - Uveitis - Meta-analysis -
Ocular complications
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Introduction

Juvenile rheumatoid arthritis (JRA)-associated uveitis is
the most common systemic cause of uveitis of childhood in
Europe and North America. [42, 58] Attempts to delineate
the epidemiology and natural history of the ocular mani-
festations of JRA have been confounded by referral and
publication bias, variability in study methodology including
follow-up times, and by the multiplicity of classification
schemes for juvenile arthritis (resulting in the overlapping,
yet distinct, [6, 21, 38] entities of JRA, [7, 12], juvenile
chronic arthritis (JCA) [18] and the twice revised juvenile
idiopathic arthritis (JIA) [10, 45, 46]). Additionally, the in-
troduction of routine screening for uveitis in JRA and ad-
vances in the management of JRA and JRA-associated
uveitis (for example, the use of methotrexate) may have
reduced the incidence of complications and may have im-
proved visual outcome in recent years.

The range of cumulative incidence of JRA-associated
uveitis has been reported to be between 1.4 and 25.0% [34,
55]. Complications of JRA-associated uveitis include
secondary glaucoma (11-30% of patients) [23, 35], cataract
(10-84% of patients) [16, 41], band keratopathy (0-70%
of patients) and hypotony (0—17%) [11, 13, 35, 60]. An
increased prevalence of myopia [20], keratoconjunctivitis
sicca [29] and associations with spontaneous hyphema [22]
and acquired Brown’s syndrome have also been reported
[59]. The cumulative incidence of patients with JRA-
associated uveitis and a final visual acuity of less than
20/200 ranges from 0 to 38% [13, 31, 32, 41]. Consequently,
whereas some studies suggest a complicated course in a
substantial proportion of patients resulting in poor visual
outcomes, yet other studies report fewer complications with
better outcomes. The most common perception of the
disease is more in line with the former reports [45, 31]. This
is at odds with our own experience [11].

We have pooled available data published in the literature
in order to appraise the frequency of JRA-associated uveitis
in JRA patients, as well as the frequency of complications

(cataract, glaucoma, band keratopathy) and adverse visual
outcome.

Materials and methods

We conducted a meta-analysis, i.e. a formal and systematic
review and quantitative analysis of the literature on JRA-
associated uveitis and its complications [47]. We included
series published between January 1980 and December
2004 reporting the incidence of uveitis (and/or the
complications of JRA-associated uveitis) in consecutive
patients diagnosed with JRA according to the American
College of Rheumatology (ACR) criteria [7, 12]: persistent
arthritis (swelling of a joint or limitation of motion with
heat, pain or tenderness) of one or more joints for at least 6
weeks after exclusion of infectious, metabolic, traumatic
and neoplastic causes as well as other autoimmune diseases
(including psoriatic arthritis, ankylosing spondylitis, in-
flammatory bowel disease, systemic lupus erythematosus).
‘We chose to use the ACR criteria, as these have been used
for more than 30 years, they are familiar to most
ophthalmologists in North America and are practical to
use. In contrast, the more recent criteria for JIA have
undergone two revisions in the last 7 years [10, 44, 46] and
their validity has been questioned by some [6, 21, 50], as
has the exclusion of patients with a family history of
psoriasis in a second degree relative from the category of
oligoarthritis [5, 50, 57]. Series of patients with juvenile
arthritis diagnosed and classified by the European League
against Rheumatism (EULAR) [18], World Health Orga-
nization/ International League Against Rheumatism
(WHO/ILAR) [10, 44, 46], the Answell and Bywaters
criteria [3] or in which the diagnostic criteria used were not
specified were excluded. We did not include case reports.
Our search strategy is summarized in Table 1.

All eligible studies were retrieved in hard copy and
abstracted by one of the authors (P.E.C.). The total number
of patients with JRA, the number of patients with each

Table 1 Search strategy Databases searched:

MEDLINE (1966-)

International Dissertation Abstracts database
Cochrane Database of Systematic Reviews

ACP Journal Club database

Database of Abstracts of Reviews of Effectiveness
Cochrane controlled trials register

Restricted to articles in English

Article references were scrutinized

*The combination was used for
the MEDLINE and International
Dissertation Abstract database.
For the Cochrane databases/
ACP Journal Club only the

Keywords used:

Juvenile Arthritis OR JRA OR
Juvenile Rheumatoid Arthritis
OR Juvenile Chronic Arthritis
OR JCA OR Juvenile Idiopathic
Arthritis OR JIA Arthritis
AND*

Eye OR Ocular OR Eye Diseases
OR Ophthalmic OR
Ophthalmological

OR Iritis OR Iridocyclitis OR
Uveitis

OR Cataract OR Glaucoma

upper set of keywords were used
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subtype of JRA, the sex and age distribution, the incidence
of uveitis among all patients and in each subgroup of
patients, length of follow-up, the visual outcomes and the
incidence of complications of JRA-associated uveitis were
extracted.

Adverse visual outcome was defined as visual acuity of
less than 20/40 OU. Cumulative incidence of JRA-associated

uveitis was calculated as the ratio of patients with uveitis to
patients with JRA in the subgroup considered. Similarly the
cumulative incidence of a given complication was calculated
as the ratio of patients with the complication to patients with
JRA in the subgroup considered. Subgroup analysis was
carried out according to disease onset pattern (pauciarticular,
polyarticular or systemic), gender, presence of antinuclear

Table 2 Cumulative incidence of JRA-associated uveitis n/s not stated

Study  Country Year Patient cohort  Follow-up in ~ JRA patients Pauciarticular JRA Polyarticular JRA
years, mean patients patients
(range) n Cases of n Cases of n Cases of
uveitis (%) uveitis (%) uveitis (%)
[11] USA 2004  Population 12.5 (1-36) 88 334 66 3 (4.5 16 0 (0.0)
(MN) based
[35] Finland 1999  series n/s 114 18 (15.8) 86 13 (15.1) 21 5(23.8)
[37] Finland 1986 2-3 years 29 6 (20.6) 22 6 (27.3) 6 0 (0.0)
[39] New 1987 9.3 55 1 (1.8) 38 1 (2.6) 8 0 (0.0)
Zealand
[25] Japan 1996  Series from n/s 570 23 (4.3) 120 13 (10.8) 140 1 (0.7)
[41] USA 2001  multiple 4.6 (0.5-23) 76 10 (13.1) 38 6 (15.7) 17 1(5.9)
(NY) centers
[9] USA 2003 5 703 60 (8.5) 376 48 (12.7) 232 12 (5.2)
[13] USA (PA) 1997 n/s 760 71 (9.3) 381 58 (15.2) 245 13 (5.3)
[1] USA 1997  Tertiary n/s 73 5(6.8) 41 4 (9.7) 30 2(6.7)
(MO) referral
[8] USA (MO) 1998  series 3.8 (1.4-6.6) 52 5(9.6) 33 5(15.1) 12 0 (0.0)
[12] USA (OH) 1986 n/s 250 21 (8.4) 121 17 (14.0) 78 4 (5.1
[14] India 1996 n/s 331 10 (3.0) 116 5(4.3) 171 5.9
[19] Norway 2003 14.9% 268 50 (18.7) - - - -
(11.77-25.1)
[34] USA 2002 4 (0-13.8) 156 39 (25.0) 105 34 (32.4) 21 4 (19.0)
(NY)
[40] Korea 1996 7.0 140 7 (5.0) 87 7 (8.0) 38 0 (0.0)
[48] India 1990 n/s 100 2 (2.0) - - - -
[52] USA (MI) 1997 32 170 23 (13.5) - - - -
[53] India 1996 n/s 361 12 (3.3) 108 5 (4.6) 166 5(3.0)
[54] USA 1991 59 - - 134 13 (9.7) - -
(WA)
[55] India 1999 n/s 74 1(1.4) - - - -
[61] ROC 2001 n/s 228 13 (5.7) 127 9 (7.0) 82 3 (3.6)
All series 4598  8.3% 1999 12.4% 1283 4.3%
(95% CL: (95% CL: (95% CI:
7.5-9.1) 10.9-13.9) 3.3-5.5)
All population-based series and series 2395 6.8% 1127 13.1% 685 4.7%
from multiple centers (95% CI: (95% CI: (95% CIL:
5.8-7.9) 11.2-15.2) 3.2-6.5)
All series with mean f/u greater than 4 years 1486  11.4% 844 13.3% 332 5.1%
(95% CIL: (95% CL: (95% CI:
9.9-13.2) 11.0-15.8) 3.0-8.0)

®Had been published electronically in 2004, therefore eligible for inclusion

*Median
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antibody (ANA) and according to geographic location (US,
Scandinavian, Asian, Indian). Additionally, in order to see
what the role of referral bias might be, we have presented
separately the pooled results after excluding studies from
single tertiary referral centers. Not all studies could be used
for subgroup analysis or calculation of cumulative incidence
rates of specific complications; on each occasion, all the
available data were used. Since some series provided data for
some subgroup analysis and not others, meaningful multi-
variate analysis for risk factors such as gender, ANA status
and type of disease onset was not possible. 95% confidence
intervals (CI) calculated using the exact binomial method are
reported throughout our study. Comparisons were tested
for statistical significance using the Fisher exact test or
Spearman’s R correlation coefficient and odds risk ratios
were calculated.

1.5 (0.2-5.4)

Incidence of uveitis
0.0 (0.0-3.7)

% (95% CI)
0.0 (0.0-1.2)
2.9 (1.4-5.3)

Systemic JRA patients

308
344
131

8

n

Results

Incidence of uveitis
5.5 (3.9-7.6)
1.5 (0.4-3.9)
3.0 (1.4-5.4)
18.5 (6.3-38.8)

% (95% CI)

Thirty-six studies were identified as potentially relevant [1,
4,8,9,11-16, 19,23-25,27, 30, 33-37,39-41, 43,47, 48,
51-56, 58, 60, 61]. Twenty-one series of JRA patients were
included [1, 8, 9, 11-14, 19, 34, 35, 37, 39-41, 48, 52-55,
61], as well as five series of patients with JRA-associated
uveitis [23, 24, 42, 51, 60]. Ten studies were excluded
either because of overlap with series published at a later
date (three studies) [36, 56, 58], because they used a
duration criterion other than the ACR criterion of 6 weeks
for the diagnosis of JRA (three studies) [16, 30, 33] or
because they included patients that did not have JRA (four
studies) [4, 15, 27, 47].

Polyarticular JRA patients
27

n
651
260
337

Incidence of uveitis
14.5 (12.6-16.6)
8.7 (5.9-12.2)
4.5 (2.2-8.1)
17.6 (10.9-26.1)

% (95% CI)

Methodological quality of included studies

224

Pauciarticular JRA patients
108

1295
334

The methodological quality of the studies meeting the
inclusion criteria was variable. The length of follow-up was
not specified in 12 of 25 series; the mean follow-up ranged
from 2 to 12.7 years in the remaining 13 series (Tables 2
and 6). With the exception of a single prospective study
[37], the remainder were retrospective studies. Only four of
the studies were population based [11, 35, 37, 39], while
four were multicenter studies [9, 13, 25, 41] including a
single nationwide survey [25]. The majority of series came
from the USA [1, 8, 9, 11-13, 23, 24, 34, 41, 52, 60], with
four series from India [14, 48, 53, 55], three from East Asia
[26, 40, 61], three from Scandinavia [19, 35, 37], and one
each from Canada, Italy and New Zealand [39, 42, 51].
Sixteen studies provided data on the cumulative incidence
of complications in patients with JRA-associated uveitis,
while 13 studies provided data on the visual outcome of
patients with JRA-associated uveitis (Table 6). With the
exception of the series by Foster et al. [23, 24], none of the
remaining series specified the diagnostic criteria for
diagnosis of complications. Information on sex distribu-

n

Incidence of uveitis
18.0 (14.4-22.1)

% (95% CI)
2.9 (1.9-4.2)

10.2 (9.0-11.5)
4.6 (3.3-6.1)

866
411

patients: [14, 48, 53, 55]; for other subgroups: [14, 53];

References for JRA patients: [19, 35, 37]; for other subgroups: [35, 37]

JRA patients
2328
93

*References: [1, 8,9, 11-13, 34, 41, 52, 54]. Note that there were 17 patients without specified JRA onset pattern reported by Oren et al. [41], which are included in the category

“JRA patients” but not in the other categories;
PReferences: [25, 40, 617;

“References for JRA

d

Table 3 Geographic variation in the cumulative Incidence of JRA-associated uveitis

Geographic
East Asia®
South Asia®
Scandinavia®

area
USA*
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Table 4 Gender differences in the cumulative incidence of uveitis

All JRA patients®

Pauciarticular JRA patients®

Polyarticular JRA patients®

n Cumulative incidence n
of uveitis % (95% CI)

Cumulative incidence
of uveitis % (95% CI)

Cumulative incidence n
of uveitis % (95% CI)

Females 913 10.2 (8.3-12.3) 219
Males 445 6.3 (4.2-9.0) 178
P-value - 0.019 -
Odds ratio - 1.69 (1.09-2.62) -

10.5 (6.8-15.3) 61 6.6 (2.0-16.0)
7.9 (4.4-12.8) 22 4.6 (0.1-22.8)
0.39 - 0.73

1.37 (0.69-2.76) 1.47 (0.16-13.9)

*References: [1, 8, 11, 13, 35, 39-41]
PReferences: [11, 25, 35, 39, 40]
“References: [11, 35, 39]

tion, ANA positivity, age at onset of uveitis and interval to
uveitis from diagnosis of JRA was lacking in the majority
of the studies. The number of patients in each series ranged
from 52 to 760.

Cumulative incidence of JRA-associated uveitis

As seen in Table 3, the cumulative incidence of JRA
associated uveitis was 8.3% (95%CIL, 7.5-9.1%). The
cumulative incidence of uveitis in patients with pauciar-
ticular onset JRA is 12.4% (95%CI, 10.9-13.9%), in
patients with polyarticular onset JRA 4.3% (95% CI, 3.3—
5.5%) and in patients with systemic onset JRA 1.8% (95%
CI, 1.0-3.0%). Excluding series from single tertiary
referral centers did not significantly alter the results.
Since most cases of uveitis occur within the first 4 years
after onset of arthritis [2, 45], we performed an analysis of
pooled data after excluding series which specified a mean
follow-up time of less than 4 years: the cumulative
incidence of JRA-associated uveitis was 11.4% (95% CI,
9.9-13.2), 13.3% (95% CI, 11.0-15.8) for pauciarticular
onset JRA patients and 5.1% (95% CI, 3.0-8.0) for
polyarticular onset JRA patients.

For studies providing the mean length of follow-up,
there was no correlation between mean length of follow-up

and cumulative incidence of uveitis (Spearman R=—0.31,
P=0.622). Similarly, there was no correlation between year
of publication of a study and the cumulative incidence of
uveitis in the total group of JRA patients (R=0.35, P=0.13)
or pauciarticular onset JRA patients (R=0.17, P=0.51). This
was also true considering US-based series alone (to avoid
confounding from geographic variation).

Geographic variation in the cumulative incidence
of JRA-associated uveitis

As seen in Table 3, the cumulative incidence of uveitis
in JRA patients from US-based series was lower than in
Scandinavian series (P<0.0001) but higher than in series
from East Asia (P<0.0001) or India (P<0.0001). The
cumulative incidence of uveitis for pauciarticular onset
patients in US series was similar to that of Scandinavian
series (P=0.3965) but higher than series from East Asia
(P=0.0050) or India (P<0.0001). Finally, polyarticular
onset JRA patients from Scandinavian series had the
highest incidence of uveitis, followed by patients from
the US, India and East Asia (P=0.0189, P<0.0001,
P=0.0028). Differences in the cumulative incidence bet-
ween studies from East Asia and India did not reach sta-
tistical significance.

Table 5 Effect of presence of ANA on the cumulative incidence of uveitis

JRA patients®

Pauciarticular JRA patientsb

Polyarticular JRA patients®

n Cumulative incidence n
of uveitis % (95% CI)

Cumulative incidence
of uveitis % (95% CI)

Cumulative incidence n
of uveitis % (95% CI)

ANA positive 633 17.7 (14.8-20.9) 412
ANA negative 757 6.3 (4.7-8.3) 373
P-value - <0.0001 -
Odds ratio - 3.18 (2.22-4.54) -

17.2 (13.7-21.2) 163 8.0 (4.3-13.3)
7.5 (5.1-10.7) 231 43 (2.1-7.8)
<0.0001 - 0.134

2.57 (1.62-4.07) - 1.92 (0.82-4.48)

*References: [1, 11, 13, 34, 35, 37, 40, 61]
PReferences: [1, 11, 13, 35, 37, 40, 61]
“References: [1, 11, 13, 35, 37, 61]
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Effect of JRA onset type on the cumulative incidence
of uveitis

Considering the series which provide cumulative incidence
for uveitis in both pauci- and polyarticular onset JRA
patients (Table 2), the odds risk ratio (OR) of uveitis in
pauciarticular onset JRA patients compared to polyarticular
onset JRA patients is 3.20 (95% CI, 2.36—4.33).

Effect of gender on the cumulative incidence of uveitis

The cumulative incidence of JRA-associated uveitis in girls
was 10.2% (95% CI, 8.3—12.3%) compared to 6.3% (95%
Cl, 4.2-9.0%) in boys (OR=1.70, 95% CI, 1.09-2.62).
Differences in the cumulative incidence of JRA-associated
uveitis between the two genders in pauci- or polyarticular
onset JRA patients were not statistically significant (P=
0.391 and P=0.734, respectively). It should be emphasized
that not all the studies that provided data on cumulative
incidence of JRA-associated uveitis provided data on each
subgroup of patients (Table 4).

Gender differences in the cumulative incidence of JRA-
associated uveitis were not statistically significant when
the data from series from tertiary referral centers were
excluded (P=0.0545). These comparisons did not take into
account ANA status.

Effect of ANA on the cumulative incidence of uveitis

The cumulative incidence of uveitis in ANA positive
patients was 17.7% (95% CI, 14.8-20.9%) compared with
6.3% (95% CI, 4.7-8.3%) of ANA negative patients,
(OR=3.18,95% CI, 2.22-4.54), as shown in Tables 5 and 6.
In pauciarticular onset patients, the cumulative incidence
of uveitis in ANA positive patients was 17.2% (95%CI
13.7-21.2%) compared with 7.5% (95% CI, 5.1-10.7)
in ANA negative patients (OR=2.57, 95% CI, 1.62-4.07).
There was no statistically significant difference in the
cumulative incidence of uveitis between ANA positive
and ANA negative polyarticular onset patients (OR=1.92,
95%ClI, 0.82—4.48). The results were similar considering
data from Scandinavia or North America alone (data not
shown).

Cumulative incidence of adverse visual outcome
and complications of uveitis

The cumulative incidence of adverse outcome was 9.2%
(95% CI: 4.7-15.8). The cumulative incidence of cataract
development was 20.5% (95% CI: 15.5-26.3), of glaucoma
18.9% (95% CI: 14.4-24.2) and of band keratopathy
15.7% (95% CI: 10.9-21.7). The cumulative incidence of
adverse visual outcome and of complications of uveitis was

not statistically different if series from single tertiary
referral centers were excluded or if only series reporting on
US-based patient cohorts were considered. There were no
data on adverse visual outcome or complications of uveitis
in studies from East Asia or India.

Discussion

Our meta-analysis suggests that the cumulative incidence
of JRA-associated uveitis in pauciarticular patients 12.4%
(95% CI: 10.9-13.9) was at the low end of the 10-30% rate
that is commonly quoted in reviews of JRA-associated
uveitis [2, 45]. Similarly the cumulative incidence of JRA-
associated uveitis in polyarticular patients (4.3%, 95% CI
3.3-5.5%) was lower than 7-37% [2]. It may be argued that
this may have been the result of pooling studies with
variable follow-up times and that discussion of “incidence”
without reference to time-at-risk is problematic: since the
vast majority of cases of uveitis occur within the first 4
years after onset of arthritis [2, 45], we analyzed pooled
data exclusively from series with 4 or more years of mean
follow-up, and results were not statistically different.
Finally, in order to exclude referral bias, we analysed
pooled data exclusively from series from population based
studies or studies involving multiple centers: the results
were not statistically different.

It has been suggested that the cumulative incidence of
JRA-associated uveitis has decreased over the years.
Indeed, a study comparing the cumulative incidence of
JRA-associated uveitis between 1989 and 1975 at a major
tertiary referral center in Seattle supported this finding,
even though this study did not attempt to control for
possible changes in referral patterns [54]. Additionally, it
is widely believed that the more prevalent use of
methotrexate for control of active arthritis in JRA has
caused the incidence of JRA-associated uveitis to decline
[1]. We did not find a decrease in the cumulative incidence
of JRA-associated uveitis in studies published more
recently, although some recently published studies cover
such long periods of time so that their results likely include
patients from the era when methotrexate use was not
prevalent.

The cumulative incidence of uveitis was found to vary
depending on the country of origin of the study, being
significantly greater in Scandinavian series, followed by
series from the US, East Asia and finally India. Access to
health care and patterns of over- or under-diagnosis of
JRA or uveitis (ascertainment bias) might in part account
for this finding. Additionally, no study from East Asia or
India specified a length of follow-up; follow-up times in
these studies may have been shorter than in studies from
Scandinavia or the USA. However, genetic differences
(e.g. frequency of HLA haplotypes) or environmental
influences acting by modulating the immune response or
modulating the virulence pattern of a putative causative
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agent may also partly account for the geographic
variation.

JRA onset type is an established major risk factor for
development of JRA-associated uveitis. Pauciarticular
onset tripled the risk compared to polyarticular onset. It
is noteworthy that in the series included in our meta-
analysis there were no patients from Europe or North
America with systemic onset JRA who developed JRA-
associated uveitis.

The presence of ANA was shown to be a strong risk
factor for the development of JRA-associated uveitis,
nearly tripling the risk of pauciarticular onset patients (OR
2.57, 95% CI 1.62-4.07). ANA determination in the child
diagnosed with JRA is therefore an important consideration
for the appropriate risk stratification of that child.

Unexpectedly, female gender alone was only a weak risk
factor (OR 1.69, 95% CI 1.09-2.62) for the development
of uveitis in JRA patients and did not reach statistical
significance when onset-type was considered. While it is
possible that female gender may be associated with a
higher incidence of pauciarticular disease and not be an
independent risk factor for JRA-associated uveitis, it is
more likely that the lack of association between female
gender and uveitis after considering onset type may result
from smaller sample sizes as well as the proportionately
larger contribution from the East Asian cohorts to these
samples [25, 40]: it is possible that female gender is not a
risk factor for the development of uveitis in East Asian
patients. The data presented in these series are not
sufficient to allow a meaningful multivariate analysis to
determine whether female gender is or not an independent
risk factor after accounting for onset-type and/or ANA
positivity.

A minority of studies provided data for visual outcome.
Nonetheless, the adverse visual outcome cumulative
incidence of 9.2%, although highly undesirable, is lower
than commonly perceived [2]. It should be noted that no
study reported on visual field deficits or measures of
visual function other than visual acuity. Given a cumula-
tive incidence of JRA-associated uveitis of 8.3%, it
follows that the probability of a child with JRA deve-
loping an adverse visual outcome is less than 1%. How-
ever, it must be emphasized that this is the probability of
the patient having vision of less than 20/40 OU and that
individual eye visual impairment was not considered.
Nevertheless, this is a valid outcome measure, since vision
of 20/40 or better is consistent with a relatively good level
of visual function.

The glaucoma and cataracts were complications in
approximately one-fifth of patients with JRA-associated
uveitis. Although definitions for these complications vary

between studies and the severity of these complications
may vary between patients, this is a useful estimate of the
risk of development of either complication that may be
quoted to the parents of a patient with JRA-associated
uveitis. Since these complications both result from severe
uveitis, it may be expected that they may be encountered
together more often than by chance; there are insufficient
data to support or refute this concept.

Our findings support the overall rationale of the current
screening guidelines [2], with a slight modification.
Currently, it is recommended that ANA positive pauci-
and polyarticular onset JRA patients diagnosed before 7
years of age should undergo ophthalmologic examinations
every 3—4 months (high risk) while ANA negative, pauci-
or polyarticular onset JRA patients undergo ophthalmo-
logic examinations every 6 months (medium risk)[2].
However, our results suggest that pauciarticular onset,
ANA negative patients have the same risk of developing
JRA associated uveitis (7.5%, 95%CI, 5.1-10.7%) as
polyarticular onset, ANA positive patients (8.0%, 95% CI,
4.3-13.3); therefore, we suggest that consistency of
screening recommendations between these two groups be
considered.

Integration of immunogenetic data, [17, 28] with clini-
cal and laboratory risk factors for occurrence of JRA-
associated uveitis (such as JRA disease onset subtype,
female gender, age of onset of arthritis, ANA positivity,
serum concentrations of inflammatory markers) into a
model that predicts patients who will develop uveitis
would be highly desirable. Although prognosticators for
adverse visual outcome in JRA-associated uveitis have
been identified [16, 62] and a model that predicts JRA-
associated uveitis severity has been developed [60], there
exists no model that predicts which patients will develop
JRA-associated uveitis. Until such a model is available, it
is reasonable and advisable to continue to subject children
with JRA to frequent ophthalmological examinations for
early diagnosis of uveitis, although only a small propor-
tion develop it.

Any analysis of the literature is subject to the limitations
of each of the studies under analysis. A large, prospective
population-based study of JRA patients would certainly
best determine the incidence and outcomes of JRA
associated uveitis. However, the relative rarity of the
disease and its complications make it impractical, if not
impossible to employ this strategy to answer these im-
portant questions. It is hoped that this analysis of the
current literature provides a guide for physicians as they
care for these patients, and discuss possible outcomes with
the patients and their parents and caregivers.



289

References

1.

10.

Akduman L, Kaplan HJ, Tychsen L
(1997) Prevalence of uveitis in an
outpatient juvenile arthritis clinic: onset
of uveitis more than a decade after
onset of arthritis. J Pediatr Ophthalmol
Strabismus 34:101-106

. American Academy of Pediatrics Sec-

tion on Rheumatology and Section on
Ophthalmology (1992) Guidelines for
ophthalmologic examinations in chil-
dren with juvenile rheumatoid arthritis.
Pediatrics 92:295-296

. Ansell BM, Bywaters EGL (1959)

Prognosis in Still's disease. Bull Rheum
Dis 9:189-192

. Berk AT, Kocak N, Unsal E (2001)

Uveitis in juvenile arthritis. Ocul Im-
munol Inflamm 9:243-251

. Berntson L, Fasth A, Andersson-Gare

B, Herlin T, Kristinsson J, Lahdenne P,
Marhaug G, Nielsen S, Pelkonen P,
Rygg M (2002) The influence of
heredity for psoriasis on the ILAR
classification of juvenile idiopathic ar-
thritis. J Rheumatol 29:2454-2458

. Bemntson L, Fasth A, Andersson-Gare

B, Kristinsson J, Lahdenne P, Marhaug
G, Nielsen S, Pelkonen P, Svensson E
(2001) Construct validity of ILAR and
EULAR criteria in juvenile idiopathic
arthritis: a population based incidence
study from the Nordic countries. J
Rheumatol 28:2737-2743

. Brewer EJ, Bass JC, Baum J, Cassidy

JT, Fink C, Jacobs J, Hanson V,
Levinson JE, Schaller J, Stillman JS
(1977) Current proposed revision of
JRA criteria. Arthri Rheum 20:195-199

. Boone MI, Moore TL, Cruz OA (1998)

Screening for uveitis in juvenile rheu-
matoid arthritis. J Pediatr Ophthalmol
Strabismus 35:41-43

. Bowyer SL, Roettcher PA, Higgins GC,

Adams B, Myers LK, Wallace C,
Rennebohm R, Moore TL, Pepmueller
PH, Spencer C, Wagner-Weiner L,
Rabinovich E, Passo M, Lovell DJ,
Madson K, McCurdy D, Zemel L,
Schinkler KN, Szer I, Kurtin P, Linds-
ley C (2003) Health status of patients
with juvenile rheumatoid arthritis at 1
and 5 years after diagnosis. ] Rheuma-
tol 30:394-400

Brooks P (2001) Report of the sixth
joint WHO/ILAR task force meeting on
rheumatic diseases, January 16, 2000,
Geneva, Switzerland. J] Rheumatol
28:2540-2543

12.

13.

14.

15.

17.

18.

20.

21.

. Carvounis PE, Herman DC, Cha SS,

Burke JP (2005) Ocular manifestation
of juvenile rtheumatoid arthritis in
Olmsted county, MN: a population-
based study. Graefe's Arch Clin Exp
Ophthalmol 243:217-221

Cassidy JT, Levinson JE, Bass JC,
Baum J, Brewer EJ, Fink CW, Hanson
V, Jacobs JC, Masi AT, Schaller JG,
Fries JF, McShane D, Young D (1986)
A study of classification criteria for a
diagnosis of juvenile rheumatoid ar-
thritis. Arthri Rheum 29:274-281
Chalom EC, Goldsmith DP, Koehler
MA, Bittar B, Rose CD, Ostrov BE,
Keenan GF (1997) Prevalence and
outcome of uveitis in a regional cohort
of patients with juvenile rheumatoid
arthritis. J Rheumatol 24:2031-2034
Chandrasekaran AN, Rajendran CP,
Madhavan R (1996) Juvenile rheuma-
toid arthritis- Madras experience. Indi J
Pediatr 63:501-510

Chen CS, Robertson D, Hammerton
ME (2004) Juvenile arthritis-associated
uveitis: visual outcomes and prognosis.
Can J Ophthalmol 39:614-620

. Dana MR, Merayo-Lloves J, Schaum-

berg DA, Foster CS (1997) Visual
outcomes prognosticators in juvenile
rheumatoid arthritis-associated uveitis.
Ophthalmology 104:236-244

De Inocencio J, Giannini EH, Glass DN
(1993) Can genetic markers contribute
to the classification of juvenile rheu-
matoid arthritis? J Rheumatol 20:S12—
S17

European League Against Rheumatism.
EULAR Bulletin No. 4: Nomenclature
and classification of arthritis in chil-
dren. Basel: National Zeitung AG;
1977.Wood P (1978) Nomenclature and
classification of arthritis in children. In:
Munthe E (ed) The care of Rheumatic
Children. EULAR publications, Basel,
p 47

. Flato B, Lien G, Smerdel A, Vinje O,

Dale K, Johnston V, Sorskaar D, Moum
T, Ploski R, Fore O (2003) Prognostic
factors in juvenile rheumatoid arthritis:
a case-control study revealing early
predictors and outcome after 14.9
years. J Rheumatol 30:386-393
Fledelius H, Zak M, Pederson FK
(2001) Refraction in juvenile chronic
arthritis: a long-term follow-up study,
with emphasis on myopia. Acta
Ophthalmol Scand 79:237-239
Foeldvari I, Biddle M (2000) Validation
of the proposed ILAR classification
criteria for juvenile idiopathic arthritis.
International League of Associations
for Rheumatology. J Rheumatol
27:1069-1072

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

Fong DS, Raizman MB (1993) Spon-
taneous hyphema associated with ante-
rior uveitis. Br J Ophthalmol 77:635—
638

Foster S, Havrlikova K, Baltatzis S,
Christen WG, Merayo-Lloves J (2000)
Secondary glaucoma in patients with
juvenile rtheumatoid arthritis-associated
iridocyclitis. Acta Ophthalmol Scand
78:576-579

Foster CS, Barrett F (1993) Cataract
development and cataract surgery in
patients with juvenile rheumatoid
arthritis-associated iridocyclitis.
Ophthalmology 100:809-817

Fujikawa S, Masahiko O (1997) Clin-
ical analysis of 570 cases with juvenile
rheumatoid arthritis: results of a na-
tionwide retrospective study in Japan.
Acta Paediatrica Japonica 39:245-249
Giannini EH, Brwer EJ, Kuzmina N,
Shaikov A, Maximov A, Vorontsov I,
Fink C, Newman AJ, Cassidy JT,
Zemel LS (1992) Methotrexate in re-
sistant juvenile rtheumatoid arthritis.
Results of the USA-USSR Double
blind, placebo-controlled trial. N Engl J
Med 326:1043-1049

Gupta K, Chintu C, Raghu MB (1981)
Juvenile rtheumatoid arthritis in Zam-
bian children. East Afr Med J 58:344—
353

Haas JP, Truckenbrodt H, Paul C, Hoza
J, Scholtz S, Albert ED (1994) Sub-
types of HLA-DRB1*03, *08, *11,
*12, *13 and *14 in early onset pau-
ciarticular juvenile rheumatoid arthritis
(EOPA) with and without iridocyclitis.
Clin Exp Rheumatol 12S:7-14

Jain V, Singh S, Sharma A (2001)
Keratoconjunctivitis sicca is not un-
common in children with juvenile
rheumatoid arthritis. Rheumatol Int
20:159-162

Kadayitcilar S, Eidem B, Tumer B
(2003) Uveitis in childhood. J Pediatr
Ophthalmol Strab 40:335-340

Kanski JJ (1990) Juvenile arthritis and
uveitis. Surv Ophthalmol 34:253-267
Key SN, Kimura SJ (1975) Iridocyclitis
associated with juvenile rheumatoid
arthritis. Am J Ophthalmol 80:428-429
Khuffash FA, Majeed HA (1988) Ju-
venile theumatoid arthritis among Arab
children. Scand J Rheumatol 17:393—
395

Kodsi SR, Rubin SE, Milojevic D,
Ilowite N, Gottlieb B (2002) Time of
onset of uveitis in children with juve-
nile rheumatoid arthritis. ] AAPOS
6:373-376



290

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Kotaniemi K, Kaipiainen-Seppanen O,
Savolainen A, Karma A (1999) A
population-based study of uveitis in
juvenile rtheumatoid arthritis. Clin Exp
Rheumatol 17:119-122

Kobayashi T, Tanaka S, Maeda M,
Okubo H, Matsuama T, Watanabe N
(1993) A study of prognosis in 52 cases
with juvenile rheumatoid arthritis. Acta
Paediatr Jpn 35:439-446

Kunnamo I, Kallio P, Pelkonen P
(1986) Incidence of arthritis in urban
Finnish children. A prospective study.
Arthr Rheum 29:1232-1238

Laxer RM (1993) What's in a name: the
nomenclature of juvenile rheumatoid
arthritis. J Rheumatol 20:S1-S3
McGill NW, Gow PJ (1987) Juvenile
rheumatoid arthritis in Auckland: a
long term follow up study with parti-
cular reference to uveitis. Aust N Z J
Med 17:305-308

Oh KT, Hong KP, Kim TH, Jun JB,
Jung SS, Lee IH, Bae SC, Kim SY
(1996) High incidence of HLA-B27
and low incidence of ANA in Korean
juvenile rtheumatoid arthritis: a de-
scriptive cross-sectional study to ana-
lyze profiles related to prognosis [ab-
stract]. Arthr Rheum 39:S54

Oren B, Sehgal A, Simon JW, Lee J,
Blocker RJ, Biglan AW, Zobal-Ratner J
(2001) The prevalence of uveitis in
juvenile rheumatoid arthritis. J AAPOS
5:2-4

Paivonsalo-Hietanen T, Tuominen J,
Saari KM (2000) Uveitis in children:
population based study in Finland. Acta
Ophthalmol Scand 78:84-88

Paroli MP, Speranza S, Marino M,
Pirraglia MP, Pivetti-Pezzi P (2003)
Prognosis of juvenile rheumatoid ar-
thritis-associated uveitis. Eur J
Ophthalmol 13:616-621

Petty RE, Smith JR, Rosenbaum JT
(2003) Arthritis and uveitis in child-
hood. A pediatric theumatology per-
spective. Am J Ophthalmol 135:879—
884

45.

46.

47.

48.

49.

50.

52.

53.

Petty RE, Southwood TR, Baum J,
Bhettay E, Glass DN, Manners P,
Maldonado-Cocco J, Suarez-Almazor
M, Orozco-Alcala J, Prieur AM (1998)
Revision of the proposed classification
criteria for juvenile idiopathic arthritis:
Durban 1997. J Rheumatol 25:1991—
1994

Petty RE, Southwood TR, Manners P,
Baum J, Glass DN, Goldenberg J, He
X, Maldonado-Cocco J, Orozco-Alcala
J, Prieur AM, Suarez-Almazor ME,
Woo P (2004) International League of
Associations for Rheumatology classi-
fication of Juvenile Idiopathic Arthritis:
second revision, Edmonton, 2001. J
Rheumatol 31:390-392

Pongpanich B, Daengroongroj P (1988)
Juvenile rheumatoid arthritis: clinical
characteristics of 100 Thai patients.
Clin Rheumatol 7:257-261

Porkodi R, Subramaniam R, Krishna-
murthy V, Madhavan R, Parthiban M,
Chandrasekaran AN (1990) Pattern of
rheumatic diseases in South India IV.
Clinical profile of juvenile rheumatoid
arthritis. J Assoc Phys Ind 38:771-773
Powe NR, Schein OD, Giesen SC,
Tielsch JM, Luthra R, Javitt J,
Steinberg EP (1994) Synthesis of the
literature on visual acuity and compli-
cations following cataract extraction
with intraocular lens implantation.
Arch Ophthalmol 112:239-252
Ramsey SE, Bolaria RK, Cabral DA,
Malleson PN, Petty RB (2000) Com-
parison of criteria for the classification
of childhood arthritis. J Rheumatol
27:1283-1286

. Rosenberg AM, Oen KG (1986) The

relationship between ocular and articu-
lar disease activity in children with
juvenile rtheumatoid arthritis and asso-
ciated uveitis. Arthr Rheum 29:797—
800

Schwartz MM, Simpson P, Kerr KL,
Jarvis JN (1997) Juvenile rheumatoid
arthritis in African Americans. J Rheu-
matol 24:1826-1829

Seth V, Kalra SK, Semwal OP, Jain Y
(1996) Clinico-immunological profile
in juvenile rheumatoid arthritis-an In-
dian experience. Ind J Pediatr 63:293—
300

55.

56.

57.

58.

59.

60.

61.

62.

. Sherry DD, Mellins ED, Wedgwood RJ

(1991) Decreasing severity of chronic
uveitis in children with pauciarticular
arthritis. Am J Dis Child 145:1026—
1028

Singh S, Salaria M, Kumar L, Minz R,
Data U, Sehgal S (1999) Clinico-im-
munological profile of juvenile rheu-
matoid arthritis. Ind Pediatr 36:449—
454

Towner SR, Michet CJ Jr, O'Fallon
WM, Nelson AM (1983) The epide-
miology of juvenile arthritis in Roche-
ster, Minnesota 1960—1979. Arthr
Rheum 26:1208-1213

Tsitsami E, Bozzola E, Magni-Manzoni
S, Viola S, Pistorio A, Ruperto N,
Martini A, Ravelli A (2003) Positive
family history of psoriasis does not
affect the clinical expression of juvenile
idiopathic arthritis patients with oligo-
arthritis. Arthritis Rheum 49:488-493
Tugal-Tutkan I, Havrlikova K, Power
WI, Foster CS (1996) Changing pattern
in uveitis of childhood. Ophthalmology
103:375-383

Wang FM, Wertenbaker C, Behrens
MM, Jacobs JC (1984) Acquired
Brown's syndrome in children with
juvenile rtheumatoid arthritis. Ophthal-
mology 91:23-26

Wolf MD, Lighter PR, Ragsdale CG
(1987) Prognostic factors in the uveitis
of juvenile rheumatoid arthritis. Oph-
thalmology 94:1242-1248

Wu CJ, Huang JL, Yang MH, Yan DC,
Ou LS, Ho HH (2001) Clinical char-
acteristics of juvenile rheumatoid ar-
thritis in Taiwan. J Microbiol Immunol
Inf 34:211-214

Zulian F, Martini G, Falcini F, Gerloni
V, Zannin ME, Pinello L, Fantini F,
Facchin P (2002) Early predictors of
severe course of uveitis in oligoarticu-
lar juvenile idiopathic arthritis. J
Rheumatol 29:2446-2453



	Incidence and outcomes of uveitis in juvenile rheumatoid arthritis, a synthesis of the literature
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Methodological quality of included studies
	Cumulative incidence of JRA-associated uveitis
	Geographic variation in the cumulative incidence of JRA-associated uveitis
	Effect of JRA onset type on the cumulative incidence of uveitis
	Effect of gender on the cumulative incidence of uveitis
	Effect of ANA on the cumulative incidence of uveitis
	Cumulative incidence of adverse visual outcome and complications of uveitis

	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SPSFont4Medium
    /SpsFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


