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SUMMARY

Systemic lupus erythematosus (SLE) is an autoimmune
disease occasionally involving the conjunctiva, sclera or
cornea. The immunopathology of the active epibulbar
lesions has not been studied in detail. Conjunctival
biopsies from 11 SLE patients with active epibulbar
lesions and from 12 age-matched individuals under-
going cataract surgery were analysed by light micro-
scopy, immunofluorescence and immunoperoxidase
techniques. SLE patients presented with scleritis (3
cases), peripheral ulcerative keratitis (5 cases) or
progressive cicatrising conjunctivitis (5 cases). Histolo-
gically, SLE specimens showed moderate subepithelial
and perivascular mononuclear cell infiltration or
granuloma formation in the substantia propria, and
squamous metaplasia; thrombosis was not seen.
Immunoreactant deposition was present at the epithe-
lial basement membrane in 4 of 5 cases with cicatrising
conjunctivitis. Vascular immunodeposits were detected
in 4 cases. The epithelium showed increased T helper
cells (CD4+), granulocytes and natural killer cells
(CD67+), dendritic cells (CD1+), and an increase in
HLA-DR expression compared with normal tissue. In
the substantia propria, B cells (CD22+), macrophages
(CD14+), dendritic cells, activated T cells (CD25+,
CD3+), the T helper (CD4+)/T suppressor (CD8+)
ratio and HLA-DR expression were all increased.
These observations suggest that the rare epibulbar
manifestations in SLE result from immune-complex-
mediated reactions.

Systemic lupus erythematosus (SLE) is an autoimune
disease associated with severe alterations in immune
regulation. The aetiology may be multifactorial,
involving genetic predisposition and environmental
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factors.! The disease is characterised by a great
clinical diversity, including facial rash, discoid lupus,
Raynaud’s phenomenon, alopecia, photosensitivity,
oral and nasopharyngeal ulcers, non-deforming
arthritis, nephrotic syndrome, pleuritis, pericarditis,
psychosis, convulsions, anaemia, leucopenia or
thrombocytopenia>® The course may be acute but
frequently is chronic with remissions.

Ocular involvement in SLE is well documented,
but the prevalence of ocular manifestations varies in
unselected patients, depending on the exacerbations
and remissions of the condition*® Intraocular
manifestations, which include uveitis, cotton wool
spots and intraretinal haemorrhages, perivasculitis,
vasculitis, Eapilloedema and optic neuritis, are
common.*®” The retinopathy may parallel the
activity of the systemic disease,’ being a marker
for poor prognosis for survival.!'® Extraocular find-
ings are keratoconjunctivis sicca (KCS),! superficial
punctate keratopathy,'®> peripheral corneal infil-
trates,'® interstitial keratitis,!'*'> episcleritis'®!” or
scleritis.'® Cor;iunctival involvement has been found
occasionally.*>1%-20

Only limited data have been published on the
histological or immunofluorescent characteristics of
conjunctival specimens in SLE patients;'®*! there has
been no characterisation of the mononuclear cells
involved. Therefore, we investigated conjunctival
specimens from SLE patients by classical histo-
logical, immunofluorescent and immunoperoxidase
techniques.

MATERIALS AND METHODS
Patients

Conjunctival biopsies from 11 patients with SLE
were taken. Twelve conjunctival specimen from
healthy adults, obtained during cataract surgery,
served as a control group.

The diagnosis of SLE was based on a combination
of clinical and laboratory parameters and met the
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Table I. Primary monoclonal antibodies used and their specificities

A. HEILIGENHAUS ET AL.

Antibody Dilution Vendor Specificity

Anti-CDla 1/40 Dako. Carpinteria, CA Langerhans cells

Anti-CD3 1/40 AMAC, Westbrook, ME T cells, thymocytes

Anti-CD4 1/40 AMAC T helper/inducer cells

Anti-CDS8 UD Becton Dickinson, Mountain View, CA T cytotoxic/suppressor cells
Anti-CD14 1/40 AMAC Monocytes/macrophages
Anti-CD22 UD Becton Dickinson B cells

Anti-CD25 UD Becton Dickinson Activated T cells

Anti-CD67 1/40 AMAC Granulocytes, natural killer cells
Anti-HLA-DR 1/100 Becton Dickinson HLA-DR (class II histocompatibility antigen)
UD, undiluted.

criteria for the diagnosis of the disease accepted by
the American Rheumatism Association.?> Personal
data, symptoms and signs of ocular and systemic
problems, and previous and current treatment
modalities were recorded. Anterior segment and
external ocular photographs recorded the findings of
site and degree of external eye inflammation.

Biopsy

After informed consent had been obtained from the
patient, the biopsies were taken by a technique
previously described.*? Briefly, the tissue was har-
vested from the bulbar conjunctiva adjacent to the
limbus. In patients with SLE the area of obvious
inflammation was chosen. The average size of the
specimen was 7 X 4 mm. Each specimen was divided
into two equal pieces.

Histopathology

One piece of the specimen was placed in Karnovky’s
fixative (1% paraformaldehyde, 1.25% glutaralde-
hyde, 0.13% sucrose, and 25 mM sodium phosphate
in 150 mM sodium cacodylate buffer, pH 7.2) and
stored overnight at 4 °C. After dehydration in
ascending ethanol concentrations, the tissue was
embedded in Historesin (LKB-Produkter AB,
Bromma, Sweden), sectioned at 2 wm, and stained
by standard procedures with haematoxylin and eosin,
periodic acid-Schiff and alkaline Giemsa.

Immunofluorescence

The second piece of tissue was snap-frozen in liquid
nitrogen, embedded in OCT compound (Tissue Tek,
Miles Laboratories, Naperville, IL) and stored at
—70 °C until sectioning. Four micrometre cryostat
sections were cut onto gelatin-coated 12-well slides
for immunofluorescence and immunoperoxidase
studies.

Direct immunofluorescent staining was performed
using fluorescein (FITC)- or rhodamine (TRITC)-
labelled goat IgG directed against each human
immunoglobulin (IgA, IgD, IgE, IgG, IgM), comple-
ment components C3 and C4, fibrin and albumin
(Organon Teknika-Cappel, Durham, NC), as pre-
viously described.?*?? Briefly, antisera were diluted
in 1% bovine serum albumin (BSA) in phosphate-

buffered saline (PBS), pH 7.2 (except for goat anti-
human albumin, which was diluted in PBS alone).
After air-drying the slides, one drop of conjugated
anti-serum was applied and incubated for 30 minutes
at room temperature in a moisture chamber. The
slides were washed with PBS and coverslipped.
Slides were read by a fluorescence microscope
(Zeiss Photomic III, Oberkochen, Germany).

Immunoperoxidase

The cryosections were air-dried, fixed in 100%
acetone, and incubated with 1% BSA in PBS, pH
7.2, for 30 minutes. Tissue sections were then
incubated with the primary antibodies for 45 minutes
at room temperature followed by a 20 minute block
with 3% H,0, for endogenous peroxidase. Anti-
bodies used in these studies are listed in Table I
Following a series of PBS washes, the tissue was
incubated for 30 minutes with a 1:500 dilution of
Biotin-SP-AffiniPure goat anti-mouse IgG (H+L)
(Jackson ImmunoResearch Laboratories, West
Grove, PA). After washing in PBS, the sections
were incubated for 20 minutes with a 1:1000 dilution
of peroxidase-conjugated streptavidin (Jackson
ImmunoResearch Laboratories), and reacted with
peroxidase substrate containing 3-amino-9-ethylcar-
bazole and H,O, in 0.1 M acetate buffer. Specimens
were then post-fixed in formalin, counterstained with
Gill’s No. 3 haematoxylin, and coverslipped. Positive
brown reactions on cell surfaces in the substantia
propria were counted in two serial sections in
masked fashion in three representative high-power
fields (x450) with a 10 X 10 mm square grid; a 10 X
2 mm grid was used for counting epithelial cells.

The mean number of stained cells of each cell
subset and the standard error were calculated. The
significance of differences of means between normals
and SLE patients was calculated by a two-tailed
Student’s #-test.

. RESULTS
Patients

Table II summarises the clinical characteristics and
the treatment modalities of our patients at the time
of biopsy. The mean age was 54.6 years (range 17-77
years). Nine patients were female, 2 were male. Five
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Table II. Systemic lupus erythematosus: ocular manifestations
and treatment at the time of biopsy

Case Sex/age

no. (years) Manifestation Treatment
1 F/75 Cicatrising conjunctivitis, NSAID
episcleritis, SPK, IK
2  F/52 Episcleritis, scleritis, PUK NSAID, DXC, TC
3 FI77 Sicca, PUK, optic neuritis None
4 M/65 Scleritis NSAID
5 F39 Cicatrising conjunctivitis ~ TC
6 M/62 PUK NSAID, DXC
7 FI57 Cicatrising conjunctivitis, NSAID
sicca
8 F/50 Cicatrising conjunctivitis, None
sicca
9 F17 Cicatrising conjunctivitis, TC
IK
10 F/59 Scleritis, PUK NSAID,
hydroxychloroquine
11 F/48 PUK, sicca NSAID, prednisone

SPK, superficial punctate keratopathy; IK, interstitial keratitis;
PUK, peripheral ulcerative keratitis; NSAID, non-steroidal anti-
inflammatory drugs; DXC, doxycycline; TC, topical cortico-
steroids.

patients had cicatrising conjunctivitis, 2 had
episcleritis, 3 presented with diffuse scleritis, 4 with
sicca syndrome, 5 had peripheral ulcerative keratitis,
1 patient had superficial punctate keratopathy with-
out sicca syndrome, and interstitial keratitis was
present in 2 patients. One patient showed optic
neuritis. At the time of biopsy, 7 patients were on
oral non-steroidal anti-inflammatory drugs, 1 was on
chloroquine, 1 patient received prednisone therapy
in non-immunosuppressive dosages, and 3 patients
were on topical corticosteroids. Two patients with
concomitant acne rosacea were on a doxycycline
regimen.

Histopathology of SLE

The histological features of our SLE patients are
summarised in Table III.

Epithelium. Abnormalities of the epithelium,
found in all but 3 patients, consisted of epithelial
attenuation (4 patients) and squamous metaplasia (6
patients). The number of globlet cells was diminished
in 6 patients and increased in 2. Increased numbers
of goblet cells (cases 2 and 4) correlated with high
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inflammatory activity of an underlying scleritis.
Diminished numbers of goblet cells, as well as
squamous metaplasia, correlated clinically with
progressive cicatrising conjunctivitis (cases 1, 5 and
9), sicca syndrome (case 11), both (case 8), or
peripheral ulcerative keratitis (case 6). Epithelial
invasion by neutrophils appeared with peripheral
ulcerative keratitis in 1 case, and leucocytic epithelial
invasion correlated with interstitial keratitis in
another.

Substantia propria. Subepithelial mononuclear
infiltrates were found in 9 patients. The infiltration
was severe in 4 cases. Granuloma formation was
apparent in 2 cases: 1 with peripheral ulcerative
keratitis and 1 with interstitial keratitis. In 1 case
epitheloid cells and giant cells were present.
Increased numbers of mast cells were noted in the
subepithelial (7 patients) or perivascular (5 patients)
area. An abundance of perivascular mast cells
correlated with perivasculitis, and the number of
subepithelial mast cells was related to the severity of
the mononuclear infiltrate. Plasma cells were abun-
dant in 7 patients (cases 1-4, 6, 9, 10).

Vessels. The vessels were unremarkable in 4
patients, and were slightly dilated in 3 patients.
Perivasculitis was seen in 4 patients. Active vasculitis
with vessel wall necrosis and acute inflammatory
infiltration was not seen. Thrombosis was not found
in any SLE specimen.

Immunofluorescence of SLE

The patterns of immunoglobulin or complement
deposition found in our SLE patients are shown in
Table IV. In the control specimens, the superficial
epithelial cells were stained with IgA and IgG, but no
further fluorescent staining was detected with the
other antibodies used.

Epithelium. Immunoreactant deposition was found
in the epithelium in all but 4 patients, with speckled
cellular staining in 3 cases. This was seen with IgG
and C4 in 2 patients and with IgE in another. At the
basement membrane zone (BMZ) 2 specimens were
positive for IgG, 2 for C4, 3 for IgA and 1 for each

Table III. Systemic lupus erythematosus; histopathology in conjunctiva

Case  Goblet cells Mast cells® Epithelium Substantia propria® Vessels
no. (PAS) (Giemsa) (HE) (HE) (HE)
1 None Normal Squamous metaplasia 1+ inflammatory infiltrate Normal
2 3+ 1+ perivascular ~ Attenuated 1+ inflammatory infiltrate Dilated
3 Normal 2+ Attenuated, 4+ neutrophils 3+ inflammatory infiltrate Perivasculitis
4 3+ Normal Normal 2+ inflammatory infiltrate Perivasculitis
5 None Normal Squamous metaplasia 1+ inflammatory infiltrate Normal
6 Few 2+ perivascular Squamous metaplasia, attenuated Granuloma Normal
7 Normal Normal Normal Normal Dilated
8 None 1+ Squamous metaplasia Normal Dilated
9 None 3+ perivascular Squamous metaplasia, 2+ lymphocytes ~ Granuloma Perivasculitis
10 Normal 2+ perivascular ~ Normal 1+ inflammatory infiltrate Perivasculitis
1 Few 2+ perivascular squamous metaplasia, attenuated 1+ inflammatory infiltrate Normal

PAS, periodic acid-Schiff staining; HE, haematoxylin—eosin staining. HE (cells/mmz): 1+, 10-100; 2+, 101-200; 3+, >200. Mast cells
(cells/mmz): 1+, 1-5; 2+, 6-10; 3+, >10. “Inflammation located subepithelially.
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Table IV. Systemic lupus erythematosus: immunofluorescence in conjunctiva

Epithelial BMZ

Case no. Epithelial cells Speckled Linear Granular Substantia propria Vessels
1 IgG, C4 IgG, IgM. C4 - IgA, C4 - -
2 IgA, IgD IgG - IgA, IgG, IgM C3 -
3 IgA, IgG - - IgA, IgD, IgG, C3 C4
4 ND ND ND ND ND
5 - IgM, C4 - IgA. IgG -
6 IgA, IgG - - IgD, IgE. IgG -
7 IgA, IgD, IgG, IgM, C4  IgE IgA IgE IgA. IgG IgD
8 IgA, IgG IgG, C4 IgA, IgG - C4 IgM, C3. C4
9 - - - IgA, IgG. C4 Cc4
10 IgG, C4 - - IeG -
11 - - - IgD, IgG -

BMZ, basement membrane zone; ND, not determined.

IgM and IgE. Immunodeposition at the BMZ was
linear in 4 specimens (Fig. 1) and granular in 2
others. In cases 1, 5, 7 and 8, the deposition of
immunoreactants at the BMZ was related to the
clinical appearance of progressive cicatrising con-
junctivitis.

Substantia propria, vessels. The substantia propria
was positive by immunofluorescence microscopy for
various immunoglobulins and complement compo-
nents in all but one specimen. Vessel walls were
positive for C4 in 3 cases and for IgD, IgM or C3in 1
specimen each. Two specimens with perivasculitis
(cases 3 and 9) showed vascular deposition of
immunoreactants.

Immunoperoxidase of SLE and normals

The mean sizes of mononuclear cell populations
identified by monoclonal antibodies in the conjuncti-
val epithelium and substantia propria are shown in
Tables V and VI, respectively.

Epithelium. In the epithelium of SLE specimens,
the number of CD4+ T cells (T helper/inducer) was
significantly increased compared with the control
specimens (p<0.03), and the CD4/CDS8 ratio in SLE
patients was higher (3.1:1) than in normals (1:1.85).
While the epithelium was negative for CD67-positive
cells (granulocytes/natural killer cells) and CD22+
cells (B lymphocytes) in the control tissues, such cells
were detected in SLE patients. HLA-DR staining
was intensely positive in the epithelium of SLE

Table V. Systemic lupus erythematosus: mononuclear cells in
conjunctival epithelium

specimens, not permitting a precise quantitation of
positively stained cells. In contrast, only a few HLA-
DR expressing cells were seen in the epithelium of
the control tissues, and no diffuse epithelial staining
was observed (Table V).

Substantia propria. Two control specimens were
negative for CD3+, CD4+ and CD8+ cells in the
substantia propria, and 10 specimens had scattered
positive cells for CD3 (6.45 = 1.28), CD4 (7.33 =
0.73) or CD8 (6.04 = 1.23). Scattered CD25+ cells
were detected in the substantia propria of 4 speci-
mens in the control group (2.0 = 0.44), while the
other control tissues were negative for these cell. The
CD4/CDS ratio was 1.2:1 in the substantia propria in
normals. In contrast, large numbers of T cells were
seen in the substantia propria from patients with SLE
(Table VI). The most frequent positive cell type
expressed CD3 (74.88 + 27.45). and many cells
expressed CD4 (71.59 = 17.41; Fig. 2a) or CDS8
(21.37 £ 7.26; Fig. 2b). Many more activated T cells
(CD25) were present in SLE conjunctiva (13.82 *
3.55) than in normal conjunctiva. The CD4/CDS§
ratio was markedly increased compared with normal
individuals (3.35:1).

While only a few CD22+ cells (B cells) were found
in the substantia propria in normal tissue (1.73 =
0.56), significantly more such cells were found in SLE
patients (19.8 + 4.59; Fig. 2c¢).

In the substantia propria from SLE patients,
macrophages (CD14) were significantly increased

Table VI. Systemic lupus erythematosus: mononuclear cells in
conjunctival substantia propria

Cell type Control® SLE? Significance Cell type Control® SLE*® Significance
CDla 1.76 * 0.45 3.77 = 1.10 NS CDla 1.9 *£0.75 16.19 = 3.17 p<0.01
CD3 471 = 0.89 8.18 *2.32 NS CD3 6.45 = 1.28 74.88 = 27.45 p<0.05
CD4 2.53 + 0.66 8.41 = 1.97 p<0.03 CD4 7.33 = 0.73 71.59 = 17.41 p<0.001
CD8 4.69 + 0.77 2.70 = 0.74 NS CD8 6.04 = 1.23 2137 = 7.26 p<0.05
CD14 0.44 = 0.29 3.29 + 0.95 NS CD14 4.56 = 0.86 17.19 = 3.56 p<0.005
CD22 00 6.87 = 2.26 NS CD22 1.73 = 0.36 19.8 = 4.59 p<0.005
CD25 00 2.14 = 0.66 NS CD25 20 * 044 13.82 = 3.55 p<0.02
CD67 0+0 3.71 = 0.65 p<0.05 CD67 8.17 = 1.63 1039 = 1.93 NS
HLA-DR 727 = 1.45 Diffuse staining HLA-DR 9.76 = 1.01 Diffuse staining

aMean cell counts/mm? per high-power (X450) + standard error
of the mean.

aMean cell counts/mm? per high-power (X450) + standard error
of the mean.
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Fig. 1. Conjunctiva from a patient with systemic lupus erythematosus. Direct immunofluorescence; tissue incubated with
FITC-labelled goat-anti-human Iga. Note the positive staining of the basement membrane zone (original magnification X100).

e

Fig. 2. Conjunctiva from a patient with systemic lupus erythematosus. Immunoperoxidase technique (original magnification
X450). Sections were incubated with (a) anti-CD4 (T helper/inducer cells) and (b) anti-CD8 (T cytotoxic/suppressor cells);
note the increased subepithelial numbers of CD4 and CD8 cells with a helper/suppressor ratio greater than 1. (c) Section
incubated with anti-CD22 (B cells); there are a significant number of B cells in the substantia propria. (d) Section incubated
with anti-HLA-DR (class II histocompatibility antigen); note the diffuse and extensive staining in the epithelium and substantia
propria, and the positive vessel walls.



430

(17.19 = 3.54) compared with the controls (4.56 =
0.86). The expression of CD67, expressed on natural
killer cells and granulocytes, did not differ between
the normals and SLE specimens.

The number of Langerhans cells (CD1) found in
the substantia propria was significantly less in control
conjunctiva (1.9 * 0.75) than in SLE specimens
(16.19 = 3.17). Only a few HLA-DR positive cells
were seen in the control tissue, but HLA-DR
expression was heavily upregulated in SLE patients
(Fig. 2d). The HLA-DR staining pattern appeared
diffuse in 6 cases, and the positively stained cells
were increased overall as compared with normal
individuals.

DISCUSSION

This is the first detailed immunopathological char-
acterisation of actively inflamed conjunctival tissue in
SLE. The study population reflects the variety of
epibulbar manifestationsin SLE, including cicatrising
conjunctivitis, superficial punctate keratopathy, inter-
stitial keratitis, peripheral ulcerative keratitis, epi-
scleritis, scleritis and sicca syndrome.

Retinopathy in acute SLE has been related to
vascular occlusions in the absence of active vascu-
litis.** In a previous study on ocular tissue obtained
at autopsy, Karpik et al*' found thrombosis and
moderate mononuclear perivascular infiltration in
SLE conjunctiva. Our results suggest that ischaemia
is not the critical factor for the acute epibulbar
lesions, as thrombosis or hyaline degeneration was
not found in any conjunctival tissue analysed. The
histological features were subepithelial and perivas-
cular cellular infiltration, or even frank granuloma
formation. However, it is very difficult to compare
the results from Karpik’s study with ours, since
Karpik’s patients exhibited no clinically apparent
inflammation.

Squamous metaplasia, loss of goblet cells and
epithelial keratinisation were detected in 6 of our
cases. While squamous metaplasia was related to the
presence of sicca syndrome in 2 cases, this was not
detected in the others. This supports a previous
speculation that inflammation may play an important
role in epithelial differentiation?>

Histopathological evidence of inflammation was
more focal and less striking than the immunopatho-
logical evidence of immune reactant deposition, a
finding which is supported by others.”! The presence
of immunodeposits in some patients with episcleritis,
and their absence in others with recent episcleritis,
may relate to response to therapy.'®*® However,
immunodeposits have been found in clinically unin-
volved conjunctiva.'®*!

Central to the development of SLE is the
production of autoantibodies reactive with mem-
brane molecules, cytoplasmic proteins and nuclear

A. HEILIGENHAUS ET AL.

determinants.>’° In addition, defective T cell
function and regulation can be found in patients
with active disease,’’™” serving as mechanisms for
the perpetuation of disease processes. In our study, T
cells were greatly increased in the actively inflamed
tissue, reflecting T cell participation at the site of
tissue damage. Many T cells were activated (IL-
2R+), and the CD4/CD8 ratio was markedly
increased.

The major histocompatibility complex (MHC)
class II molecules of the cell surfaces are associated
especially with B cells, antigen presenting cells and
macrophages. Gamma interferon, a lymphokine
produced by activated T cells, is one of the most
common and potent inducers of HLA-DR expres-
sion (MHC class II) on epithelial, endothelial and
connective tissue cells, including human fibroblasts.
It has been suggested that the initial event in
autoimmune diseases may be the aberrant expression
of HLA-DR by the target cells.® We found
markedly increased HLA-DR expression in the
epithelium and substantia propria of the conjunctiva,
and the numbers of antigen presenting Langerhans
cells (CDla) were markedly increased.

In SLE, immune complexes are formed in the
circulation and elsewhere, then deposited in certain
organs and tissue locations. Activation of the
complement pathway, through both classic and
alternative routes, then causes, at the site of immune
complex deposition, the chemotaxis of neutrophils
and macrophages and activation of various kinins. As
the result of IL-1 release by activated macrophages,
T cells produce IL-2, which has a direct effect on
amplifying the proliferation of other T cells. Finally,
proteolytic enzymes, oxygen radicals, products of
arachidonic acid, and platelet activating factors are
released. It appears that the bulk of the tissue
damage occurring in SLE results from these reac-
tions and also from tissue digestion by proteolytic
enzymes, particularly from neutrophils. However,
the mononuclear phagocytic system is critical for the
clearance of the immune complexes. The mast cells
found in our study can intimately interact with T cells
and fibroblasts, leading to scar formation.

Cicatrising conjunctivitis was apparent in five of
our cases, clinically indistinguishable from ocular
cicatricial pemphigoid (OCP). The primary criterion
for confirmation of the clinical diagnosis of cicatricial
pemphigoid is the linear deposition of immunoreac-
tants along the BMZ.>** Immunoreactant deposi-
tion at the BMZ from conjunctival lesions in SLE
patients was usually granular.”'*> However, linear
depositions of immunoreactants similar to those
found in OCP were detected in 5 of 12 SLE patients
with clinically uninvolved conjunctiva by Burge et
al.'® and in 4 of our patients with actively inflamed
conjunctiva.
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The B cells involved in OCP basically were ‘end-
stage’ B cells (plasma cells) in our recent study,>
suggesting extraocular activation and maturation of
B cells, with subsequent homing to target mucous
membranes. In light of the polyclonal B cell
activation recently found in SLE,*® and the presence
of HLA-DR controlled immune responses, the
abundance of B cells (CD22+) in the active epibulbar
lesions is not surprising. However, it is important to
distinguish between those immune abnormalities
which are inherent to the disease process and those
which occur as a consequence of disease. The latter
are found especially or entirely during periods of
disease exacerbation. Therefore, studies of severe
inflammation have limitations with regard to the
determination of the defects which preceded or
induced disease activity. It may not be primarily
the composition of the cellular infiltration, but rather
the differences in the secretory activity of these cells,
which determine the characteristics of the diseases.*

We thank Dr Max Goodman (Department of Pathology,
Massachusetts Eye and Ear Infirmary) for the very helpful
discussions about the histopathology slides, and Dr Ron
Neumann.

Key words: Conjunctiva, Systemic lupus erythematosus, Immuno-
pathology, Cicatrising conjunctivitis.
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