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ABSTRACT

Aim: To investigate the role of some variables, including allergy and autoimmunity, in the pathogenesis of
vernal keratoconjunctivitis (VKC). The VKC is a chronic and often severe form of bilateral keratoconjunctivitis.
Usually, it begins during the first decade and disappears during the end of the second decade of life. Materials
and methods: 26 patients with VKC were selected. The diagnosis was performed by the ophthalmologist through
a score based on ocular signs and subjective symptoms before and after administration of 1% cyclosporine A
(Cy) eyedrops. Each variable was graded: 0=absent; 1=mild; 2 =moderate; 3 =severe. Patients with a total
score >7 were included in the study. Blood samples were collected at the initial time for the determination of
autoimmunity by total IgE and antinuclear antibodies (ANA). A Skin Prick Test (SPT) was performed on each
patient to common inhalants and food allergens. Results: 53.8% of the children resulted atopic. The most
important allergens were house dust mites and grasses. 46.1% of the patients showed total IgE >100 UI/ml and
30.8% had ANA positivity at the first determination. The photophobia occurred in 42.3% of children, most
frequently with respect to other symptoms like secretion or tearing (30.8%), foreign body sensation (15.4%),
itching and conjunctival hyperemia (11.5%). Conclusions: Fortunately all children improved their symptoms
after Cy eyedrop therapy. Moreover, there was an elevated percentage (30.8%) of children with ANA positivity
compared with the values in the general pediatric population. Despite the fact that it is a non-specific
autoantibody, its high presence in a population of children with VKC may have an important role in clarifying
etiopathogenesis and chronic inflammation.
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INTRODUCTION

demonstrated through the accumulation of some
immunological data that the pathogenesis of VKC is

Vernal keratoconjunctivitis (VKC) is a chronic and
often severe form of bilateral tarsal and/or bulbar
conjunctivitis. It is more frequent in men and young
adults with an atopic background. VKC wusually
begins during the first decade of life and disappears
during the second decade.' It was first mentioned
in the ophthalmic literature 150 years ago and some
authors have described the various aspects of this
disease. Although the allergic nature of this disease
has been accepted for a long time, its exact etiology
and pathogenesis is still unclear. Previous studies

much more complex than a mere type 1 hypersensi-
tivity reaction and the role of genetic and environ-
mental factors in its onset is still unknown.

Studies have shown prevalent local helper T cell
type 2 responses with the presence of Th2 cytokines in
tears and conjunctival biopsy specimens confirm the
importance of these factors.” The factors stimulating
these varied cells to increase their cytokine production
are still poorly defined.

VKC is characterized by infiltration of the conjunc-
tiva by eosinophils, basophils, mast cells, Th2 cells,
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monocyte/macrophages, dendritic cells, plasma cells,
and B lymphocytes. The cellular infiltration of both
the stroma and the epithelium is consistent with
chronic inflammation, particularly in the biopsy taken
from the limbus. In the conjunctiva, a chronic inflam-
mation is present and the cause of this chronic
inflammation is unknown.? In the typical form, VKC
presents the classic symptoms of allergic conjunctiv-
itis: itching, hyperemia, photophobia, and watering.
Conjunctival signs include hyperemia and papillae,
which frequently are located in the upper tarsal
conjunctiva and in corneal infiltrates, named limbal
Trantas dots. There are three forms of VKC: tarsal,
limbal, and mixed (Figure 1).

The possible complications are punctuate kera-
titis, corneal ulcers, and corneal neovascularization
(Figure 1). Moreover, the severe photophobia of some
patients, without other significant ocular alterations,
could be a symptom of a stromal keratitis undiag-
nosed with the slit lamp but visible through the bio-
confocal-microscopy. In fact, recent observations of
various authors have introduced a new classification
of the VKC that should include a phenotype with a

predominant corneal involvement besides the tarsal,
limbal, and mixed forms.*

Topical agents, such as antihistamines, inhibitor
of mast cell degranulation, and non-steroidal anti-
inflammatory drugs, have been used in the treatment
of the disease, but they are useful only in a few cases.’
Topical corticosteroids are an effective treatment for
VKC; regrettably, their prolonged use is often asso-
ciated with complications such as glaucoma, cataracts,
and viral and bacterial infections.

Several studies have reported that topical cyclo-
sporine A (Cy) is very effective in treating moderate
and severe VKC.® Previous studies showed immuno-
modulatory effects of Cy on VKC conjunctiva with a
reduction in inflammatory cells, particularly in T cells,
HLA-DR+ cells, and plasmacells.” Cy is a neutral,
hydrophobic, cyclic polypeptide calcineurin inhibitor
which was first purified in 1979 from cultures of the
fungus tolypocladium inflatum gams and from other
imperfect fungi.® It acts mainly by inhibiting interleu-
kin activation in T helper lymphocytes and it subse-
quently causes suppression of T cells” activation and
proliferation. It has long been a trusted agent for

FIGURE 1. Vernal keratoconjunctivitis (VKC). Patient with mixed form: limbal and tarsal. Giant papillae, conjunctival hyperemia,

corneal neovascularization, and limbal punctuate keratitis.
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suppressing not only graft rejection after transplant-
ation (kidney, heart, liver, and lung allografts), but
also for immune reaction disorders, often observed in
systemic and/or ocular autoimmune diseases. The
therapeutic effects of Cy drops in the treatment of
affected eyes have been described in several studies.
They show how topical formulations do not penetrate
the ocular tissues because of their poor water
solubility.”

In this preliminary study, we want to investigate
the role of some variables, including allergy and
autoimmunity, in the pathogenesis of VKC before and
after therapy with topical Cy.

PATIENTS AND METHODS

A total of 26 patients with VKC were selected.
A complete ophthalmic evaluation was performed
on both eyes through a detailed medical and ocular
history. The eye examination included:
e Best-corrected visual acuity (BCVA) for far and
near distance;
Slit-lamp biomicroscopy;
Confocal microscopy, used for the acquisition and
display of images of all corneal layers (epithelium,
Bowman’s membrane, stroma, Descemet’s mem-
brane, and endothelium) and their components
(superficial and basal cells, nerve fibers, stromal
keratocytes, endothelial cells);*!
Intraocular pressure measurements;
Dilated fundus examination.

The diagnosis and follow-up were performed by
ophthalmologists through a score based on ocular
signs such as little and/or giant papillae, conjunctival
hyperemia, corneal infiltrates, and on ocular subject-
ive symptoms such as itching, photophobia, foreign
body sensation, tearing, and mucous secretion accord-
ing to the system described by Bonini et al.' Each
variable was graded: 0=absent; 1=mild; 2=moder-
ate; 3=severe. In this score, we have included two
other variables: duration of symptoms (0<1 year;
1 >1 year; 2>2 years) and worsening of symptoms
in spring and summer (0 =no; 1=yes). Patients with
a total score >7 were included in the study.

Blood samples were collected at the time of the
initial evaluation for the determination of auto-
immunity, antinuclear antibodies (ANA), and total
IgE. Blood Cy levels were repeated after four weeks to
evaluate systemic absorption. Systemic blood pres-
sure was also determined at each visit.

Skin Prick Tests (SPT) were performed on each
patient to common inhalants and food allergens
(Lofarma, Milan, Italy): dermatophagoides ptenonis-
synus (Der P), dermatophagoides farinae (Der F),
dog/cat dander, olea europea, lolium perenne, alter-
naria tenuis, parietaria officilnalis, lactalbumin,
B-lactoglobulin, casein, egg white and yolk, soy, and
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codfish. A wheal of 3mm after 15-20min was
considered as positive.

Each patient began the therapy with ophthalmic
emulsion of 1% Cy once or twice a day in both eyes. In
accordance with the Helsinki Declaration, all parents
were informed about the use of their data and
informed consent was obtained.

RESULTS

In our population, we found a greater number
of males with respect to females, 18/26 (69.2 %) and
8/26 (30.8%), respectively, and 14 children resulted
atopic (53.8 %). The most important allergens were
house dust mites and grasses (Figure 2).

Moreover, 12/26 (46.1%) showed total IgE >100 U1/
ml and 30.8% of patients had ANA positivity at the
first determination.

When we investigated ocular symptoms, we saw
that photophobia occurred in severe form (grade 3) in
42.3% of children, with VKC most frequent with
respect to other symptoms like secretion or tearing
(30.8%), foreign body sensation (15.4%), itching and
conjunctival hyperemia (11.5) (Figure 3). All children
investigated showed a worsening of symptoms
during spring and summer. The majority of children
did not improve with antihistamine therapy (88.5%),
and some of these needed ocular steroids therapy
(76.9 %). Levels of circulating Cy were measured
using an enzyme-multiplied immunoassay method
and no significant blood levels of the drug were
documented after topical administration of 1% Cy for
one month. Fortunately, all children improved after
Cy eyedrop therapy.

DISCUSSION AND CONCLUSION

VKC is an ocular and benign disease that affects
children, principally before puberty. This research is a
preliminary study about the characteristics of patients
with VKC.

According to the bibliography, we found that males
are more involved than females, showing a possible
correlation with hormonal factors. This hypothesis
was supported by positive staining for estrogen and
progesterone receptors in conjunctiva and the reso-
lution after puberty.'?

For a long time, VKC was considered an allergic
disease, but subsequent cytological and molecular
biological studies had shown some cellular and
cytokine mediators with a predominant Th2 expres-
sion which demonstrated the persistence of inflam-
mation. The IgE-mast-cell-mediated process is not
enough to explain all these mechanisms of the disease.
In this research, the presence of atopy reflects that of
previous studies which reported a prevalence of about
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Non atopic
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FIGURE 2. Prevalence of atopic children and skin prick test sensitization. A Skin Prick Test (SPT) was performed on each patient to
common inhalants and food allergens: dermatophagoides farinae (Der F), dermatophagoides ptenonissynus (Der P), dog/cat dander,
olea europea, lolium perenne, alternaria tenuis, parietaria officilnalis, lactalbumin, B-lactoglobulin, casein, egg white and yolk, soy,

and codfish.

foreign body
sensation
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FIGURE 3. Clinical symptoms of vernal keratoconjunctivitis
(VKC) and grades. Photophobia (grade 3) occurred in 42.3% of
children, most frequently with respect to other symptoms like
secretion or tearing (30.8%), foreign body sensation (15.4%),
itching and conjunctival hyperemia (11.5).

photophobia itching tearing

50%. We also found that an elevated percentage
(30.8%) of children with ANA positivity compares
with the values in the general pediatric population.
Despite the fact that it is a non-specific autoantibody,
its high presence in a population of children with
VKC may have an important role in clarifying
etiopathogenesis and chronic inflammation. It is
necessary to continue the studies to evaluate the role

of autoimmunity and of other mechanisms that can
explain this ocular disease. The detection of ANA
positivity and of a familiar history of autoimmune
disorders in a high percentage of children with VKC
may help us to better understand the association of
this ocular inflammatory disease with systemic auto-
immune disorders and atopic condition.'>™°

In fact, a family history of immunological disorders
was found in 46% of patients: 28% of Hashimoto’s
thyroiditis, 14% of type I diabetes, 14% of psoriasis,
and one of Systemic Lupus Erythematosus.
Furthermore, 35% of patients were ANA positive
and they corresponded to patients with a higher
ocular score and with the most important clinical
symp’toms.13

In addition, the presence of a significantly higher
level of Interleukin-17 (IL-17) serum levels in patients
with VKC than in healthy controls (10.3 +9.36 pg/ml
vs. 3.3+£6.20 pg/ml respectively; p<0.04) suggests a
possible role of this cytokine in the pathogenesis of
VKC.' On the other hand, the Cy inhibits T-cell
activation and reduces inflammatory cytokines in
the diseased eye. By suppressing inflammation, Cy is
also considered capable of increasing conjunctival
goblet cell density and decreasing corneal cells
apoptosis.'”” Topical Cy administration represents a
well-tolerated treatment, as various authors have
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shown.'®!” In monotherapy, topical Cy could be
efficient in severe ocular surface disorders which
involve immune-based inflammation and it can also
be considered as an effective steroid-sparing agent.*’

However, it is necessary to distinguish VKC from
the other allergic conjunctivitis to prevent complica-
tions associated with incorrect diagnosis and to
monitor all immune aspects not yet studied.
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