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Genetic polymorphism of HLA DR in a Scottish
population of patients with pars planitis
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PurpPose. Human leucocyte antigen (HLA) class Il influences the immunological susceptibil-
ity for a variety of diseases including many types of non-infectious intraocular inflammation.
Previous studies on North American patients with pars planitis, a subtype of intemediate
uveitis, reported an increased prevalence of HLA DR15 in this population. In contrast, two
European studies could not find an association between HLA DR2 or its allelic subtype DR15
and various forms of intermediate uveitis. We therefore investigated the genotype frequen-
cy of HLA DR alleles in a Scottish population of patients with typical pars planitis.
MeTHODs. Twenty patients with pars planitis were identified from the uveitis database of
Grampian Universitiy Hospitals. Only patients with bilateral vitritis and snowbanks in at least
one eye in the absence of systemic disease were included in the study. Fifteen patients and
34 healthy controls underwent HLA DR genotyping for all DRB genes using PCR sequence
specific primers.

ResuLTs. HLA DR15 was found in 13% of patients with pars planitis and in 24% of controls.
There was no statistically significant difference between these two groups. Furthemore,
the frequencies of HLA DR 1, 3-14, and 16 did not differ significantly between patients and
controls.

ConcLusions. There appears to be no association between the occurrence of pars planitis
and the HLA DR15 or other known HLA DR genotypes in Scottish patients. However, the
small sample size limits the power of this study. (Eur J Ophthalmol 2003; 13: 433-8)
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INTRODUCTION

The gene products of the human leucocyte antigen
(HLA) complex play a pivotal role for the regulation
of the immune response. HLA molecules and their
associated peptides interact with the antigen-specific
T-cell receptor on T-cell precursors in the thymus dur-
ing the selection process to shape the T-cell reper-
toire of individuals (1). In adults, HLA molecules in-

fluence the immune response to exogenous antigens
by their peptide binding preferences which determine
the antigen-derived peptides displayed to T-cells (2).
Itits very likely that their peptide binding preferences
also influence immune responses to self proteins.
Several eye diseases are associated with HLA anti-
gens. Diabetic retinopathy (HLA DQB1*0201/0302) (3),
ocular cicatricial pemphigioid (HLA B12) (4), optic neu-
ritis (HLA DR2) (5, 6) and many forms of uveitis are
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some examples. The associations between birdshot
chorioretinopathy and HLA A29.2 (7, 8), Behcet syn-
drome and HLA B*5101 (9), and some forms of ante-
rior uveitis and HLA B27 are well known (10, 11).

Pars planitis is a subgroup of intermediate uveitis
and characterized by vitritis, snowbank exudates, vit-
reous condensation over the inferior peripheral reti-
na and pars plana, usually in both eyes. Peripheral
retinal vasculitis is also frequently found (12). The cause
and pathogenesis of pars planitis are unknown par-
ticularly with regard to the characteristic formation of
the large “snowbanks” which appear to be accumu-
lations of exsudative material involving choroid, reti-
na and vitreous gel in the region of the vitreous base.
Pars planitis has been reported to both precede and
follow the diagnosis of multiple sclerosis (13-15). The
link between multiple sclerosis and HLA DR2 has been
well established (16-18). These associations stimu-
lated the interest for studying the link between pars
planitis and HLA DR2 or its subtypes DR15 and DR16.

HLA class Il molecules are heterodimeric membrane
proteins from the DR, DP and DQ locus of chromo-
some 6. HLA DR molecules consist of a nonpolymorphic
alpha chain and highly polymorphic beta chains (19).
Nomenclature to define DR molecules, therefore, takes
into account only the beta chain coded in the DRB
locus. Evidence that expression of HLA class Il alle-
les directly influences autoimmunity has been obtained
in mice transgenic for HLA class Il alleles (20, 21). In-
terestingly, in Goodpastures syndrome with a posi-
tive association with HLA DR15, there is a dominant
negative association with DR7 and DR1 demonstrat-
ing the variability of HLA DR effects (22).

Two studies with well-defined patient populations
in the USA (Caucasian or white patients) reported an
association between HLA DR15 and pars planitis based
on genotype analysis (23, 24). In another paper by
Malinowski et al (25), HLA DR2 expression was linked
to an increased risk for pars planitis. Tang et al (26)
described an association between HLA DR15 and
intermediate uveitis. However, these two latter stud-
ies involved ethnicly mixed patient populations and
used serologic or microlymphocytotoxicity tests for
HLA-typing.

In contrast to these investigations in North Ameri-
ca, two European studies could not detect any asso-
ciation between HLA DR2/DR15 and intermediate uveitis
including pars planitis (27, 28). However, in both stud-

ies, the ethnic origin of the patient population was not
well defined. Furthermore, both studies performed lym-
phocytotoxicity tests for HLA typing. To provide data
compatible with the results of the US studies we, thus,
determined frequencies of all previously identified HLA
DR genotypes within a well-defined population of pa-
tients with pars planitis in Scotland.

PATIENTS AND METHODS

A review of the uveitis data base of the Grampian
University Hospitals in Aberdeen was conducted and
20 consecutive Scottish (Caucasian) patients with pars
planitis identified from the period 1996-2000. The pa-
tients underwent a full ophthalmological examination
and ultrasound biomicroscopy to identify and quan-
tify the level of pars plana exsudates (29). The
Bioscore (degree of vitreous opacification Grade 0-5
modified from Nussenblatt et al (30) as described in
(31)) was determined to quantify the inflammatory ac-
tivity. The inclusion criteria for this study were: vitri-
tis, snowbanks in at least one eye and vitreous cells
or debris in the fellow eye. The subclassification of
patientsinto groups with mild and severe disease was
based on the occurence of complications (evidence
of macular edema).

Patients with a concomittant or anamnestic systemic
disease were excluded from the study. For this pur-
pose, patients underwent a comprehensive physical
examination, a chest radiograph and laboratory tests
to exclude systemic autoimmune disorders, sar-
coidosis, tuberculosis, syphilis and acute infectious
diseases. Serologic test for Lyme disease was per-
formed in patients with a history of deer tick expo-
sure. Based on clinical histories, patients with multi-
ple sclerosis or with a first-degree relative with mul-
tiple sclerosis were excluded from the study. Fifteen
patients fulfilling the above criteria were included in
the study. The control group was composed of 34 age
and sex matched randomly selected healthy blood donors
from the same ethnic background (Scotland).

Following informed consent, 10 ml of peripheral blood
were taken from patients and controls for HLA DR typ-
ing. DNA was extracted using the salt extraction method
(32). HLA DR typing was performed using polymerase
chain reaction sequence specific primer sets (PCR-SSP)
(Allset and Classic PCR-SSP, Dynal Ltd, Liverpool) based
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on the method by Olerup and Zetterquest (33). We as-
sayed all alleles of the HLA DR beta chain so far iden-
tified. HLA DR types were assigned based on the PCR-
SSP patterns using WHO nomenclature (34).

Statistical analysis was based on the Fisher’s
exact test with Bonferroni adjustments for multiple tests.
Significance was attributed when the p value was less
than 0,05. Estimations of type Il error and power were
performed with the NCSS/PASS 2000 software (NSCC,
Kaysville, Utah, USA).

RESULTS

Fifteen patients were enrolled into the study. The clin-
ical characteristics of the study population are sum-
marized in Table I. Four patients had evidence of mac-
ularedema. In three patients, a cataract was documented.

All 15 patients had HLA DR genotyping. The frequencies
of assayed HLA DR alleles for patients and controls
are given in Table Il. Two of 15 patients (13%) with
pars planitis and eight of 34 controls (24%) were HLA
DR15 positive (p>0.05). AllHLA DR15 positive patients
and controls were further subtyped and found to be
HLA DR1501. There were no significant differences in
the frequencies of the other examined HLA DR alleles
between the patient and the control population.

Since the number of patients and controls was small,
the chance for a type Il error in this study is large. For
cross tabulation analysis of HLA DR15 frequencies in
patients and controls, a type Il error of 0.86 was de-
termined. A type Il error of this size does not allow
definitive conclusions about the association of pars
planitis with HLA DR15. Two previous studies reported
a positive association of HLA DR15 and pars planitis
(23, 24). Therefore, we compared the frequency of HLA
DR15 observed in our patient population with those
in these studies. The frequency of HLA DR15 in our
patient population (13.3%) was significantly lower (p<0.05)
than a frequency of 46.9% in patients observed by
Raja et al (23) and a frequency of 64.3% in patients
as reported by Oruc et al (24). An estimation of type
Il errors of these comparisons yielded values of 0.5
and 0.16, respectively.

Despite the relatively small sample size, we performed
a subclassification of the patient population into groups
with mild and severe disease. One of the four patients
with severe disease had a HLA DR15 genotype. This

TABLE I - CLINICAL CHARACTERISTICS OF THE STUDY

POPULATION
Patient Lens R/L Macula R/L Bioscore R/L
01* clear / clear ERM /n 0/0
02 clear / clear CMO /n 0/0
03 clear / clear n/n 1/1
04 IOL / clear n/n 1/0
05 clear / clear n/n 0/0
06 clear / clear n/n 0/0
07* clear / clear n/n 1/0
08 clear / clear CMO /n 1/0
09 clear / 10L n/CMO 0/2
10 clear / clear n/n 0/0
11 clear / clear n/n 1/1
12 clear / clear n/n 0/0
13 clear / clear n/n 0/0
14 clear / CAT n/n 0/0
15 clear / clear n/n 0/0

* indicates patients with the HLA DR15 genotype.
n=Normal, CMO=Cystoid macular edema, ERM=Epiretinal
membrane

TABLE Il - TOTAL NUMBERS OF DETECTED HLA DR
ALLELES (HLADR 11 and 12 are subtypes of
HLA DR5, HLA DR 13 and 14 are subtypes of
HLA DR6, HLA DR 15 and 16 are subtypes of

HLA DR2)
Patients (n=15) Controls (n=34)
HLA DR n n
01 3 9
03 7 9
04 4 9
07 6 11
08 2 2
09 0 1
10 0 2
11 1 5
12 1 1
13 1 5
14 2 2
15 2 8
16 0 0

frequency did not differ significantly from the HLA DR15
frequency in the healthy control population and in the
group of patients with mild disease. The frequency of
the other genotypes was also not significantly differ-
ent between the three groups (healthy controls, pa-
tients with mild and severe disease).
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Furthermore, we investigated whether the HLA
DR15 genotype is correlated with an increased inflammatory
activity as determined by the Bioscore. There was no
significant difference in the Bioscore between patients
with and without the HLA DR15 genotype.

DISCUSSION

The understanding of the pathophysiologic mech-
anisms of pars planitis is stillincomplete. Histopatho-
logic examinations of snowbanks revealed inflammatory
cells expressing HLA DR antigens and glial cells, pre-
dominantly Mduller cells (35, 36). Muller cells them-
selves can express HLA class Il antigens (37). The
abundance of HLA class Il expressing cells in the in-
flammatory exsudates in pars planitis suggest an im-
munomodulatory role of HLA class Il for this disease.
Boyd et al (38) speculated that an antecedant infec-
tion might have initiated the disease through the process
of molecular mimicry. The induction and onset of the
disease could depend on the HLA type of the patients
possibly predisposing them to a molecular mimicry.

We studied the genetic polymorphism of HLA DR in
a Scottish population of patients with pars planitis
using a high-resolution screening method for detect-
ing allelic subtypes. We did not find an association
between the assayed HLA DR alleles and neither the
occurrence nor the severity of pars planitis. Due to
strict inclusion criteria, the sample size in our study
was relatively small. The small number of patients and
controls increased the chance for a type Il error and
reduced the power of this study. However, our results
are well in accordance with two studies on the ex-
pression of HLA DR 2 or its subtype DR15 in mixed
populations from Europe involving patients with pars
planitis or intermediate uveitis (27, 28).

The importance of patient selection is emphasized
by the fact that HLA frequencies are known to vary great-
ly in different geographic areas, races and ethnic groups.
Interestingly, the same disease (type | diabetes) has
been associated with different HLA types in Africans
and Caucasians (39). The reported frequencies for HLA
DR15 range between 14,5% in Iran (40) and 43% in
Cameroon (39). The HLA DR15 frequency for Caucasians
is approximately 20-28% (23, 24, 26). The HLA DR15
prevalence in our control population from Scotland (23,5%)
is well in accordance with these data.

Two genotype studies on Caucasian populations of
patients with pars planitis from Maryland and Missouri
(23, 24) reported a link between HLA DR15 and pars
planitis. A direct comparison of the patient popula-
tions in these reports with the patient population in
our study revealed significant differences of the HLA
DR15 frequencies. There could be several reasons for
this discrepancy. The study performed by Oruc et al
(24) was compromised by the small sample size as
compared to the number of initially identified patients
with pars planitis. Notably, out of 110 initially select-
ed patients with pars planitis only 28 patients could
be enrolled into the study. This selection might have
introduced a bias into the patient recruitment. In the
largest study on pars planitis involving 32 patients,
Raja et al (23) reported only a modest increase of the
risk for pars planitis (OR = 2.86) in patients with HLA
DR15. In this study, 46.9% of patients with pars plani-
tis exhibited the HLA DR15 genotype as compared to
23.6% in controls. Although the published p-value for
comparing both frequencies was 0.004, an applica-
tion of the Bonferroni adjustment for multiple tests (n=14
in this paper) would have resulted in a p-value of 0.056.

Interestingly, 68% of the patients in the study by
Raja et al (23) had developed macular edema. This
profile of disease severity is in contrast to the profile
seen in our patient population (27% macular edema).
These data might indicate a different practice of pa-
tient referral. Whereas Raja et al recruited patients
seen in the Wilmer Ophthalmological Institute, we have
studied an unselected patient group from a large re-
gion in Scotland which provides a good estimate of
the prevalence and severity of pars planitis within the
population of that region. Furthermore, 18.9% of the
patients studied by Raja et al (23) had multiple scle-
rosis. Multiple sclerosis has been associated with HLA
DR2 (17, 18). Importantly none of our patients nor their
first degree relatives had multiple sclerosis. This con-
trast suggests further genetic differences between the
patient populations.

Other HLA DR alleles studied in patients with pars
planitis or intermediate uveitis were HLA DR 1, 3-18
and 51-53 (23, 24, 27, 28). Oruc et al (24) found a sig-
nificantly increased prevalance of HLA DR17, which
is a subtype of HLA DR3, and HLA DR51 in patients
with pars planitis. Our negative results for these HLA
DR alleles are in accordance with the other papers
(23, 27, 28).
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Despite discrepancies concerning an association of
pars planitis with HLA DR15, all studies published so
faridentified a large subgroup of patients without HLA
DR15. Thus, it remains to be elucidated whether en-
vironmental risk factors such as the typical repertoire
of infections within a geographic region might trigger
the inflammatory reaction seen in pars planitis.
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