
European Review for Medical and Pharmacological Sciences

1242

Abstract. – BACKGROUND AND AIM: Vernal
Keratoconjunctivitis (VKC) is a chronic and often
severe form of bilateral tarsal and/or bulbar con-
junctivitis. The purpose of the present study is to
measure the Interleukin-17 (IL-17) serum levels in
children with VKC evaluating the role of the sys-
temic inflammation in patients affected byVKC.

PATIENTS AND METHODS: Fifteen patients were
enrolled with VKC aged between 6 and 10 years of
life. Serum were obtained from the peripheral blood
samples collected from all the children included in
the study to evaluate serum level of IL-17.

RESULTS: Serum levels of IL-17 were signifi-
cantly higher 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).

CONCLUSIONS: The presence of a significant-
ly higher level of IL-17 in patients with VKC sug-
gests a possible role of this cytokine in the
pathogenesis of VKC.
Further studies on larger samples of patients

are warranted to confirm These findings in order
to identify new possible therapeutic targets.
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Introduction

Vernal Keratoconjunctivitis (VKC) is a chronic
and often severe form of bilateral tarsal and/or bul-
bar conjunctivitis. It is more common in children
and young adults with an atopic background. VKC
usually begins during the first decade of life and
disappears during the second decade1. 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 entity has been accepted for a long time, its
exact etiology and pathogenesis is still unclear.
Previous studies demonstrated, through the

analysis of some immunological data, that the
pathogenesis of VKC is much more complex
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than a mere type 1 hypersensivity reaction; so
that role played by genetic and environmental
factors in its onset has been hypothesized.
A prevalent local helper T-cell type 2 response

with the presence of Th2 cytokines in tears and
conjunctival biopsy specimens of VKC patients
is given by Leonardi et al2 and confirms the im-
portance of these factors even if the factors stim-
ulating these varied cells to increase their cy-
tokine production were not identified.
Topical corticosteroids represent an effective

treatment for VKC, but their prolonged use is of-
ten associated with important complications such
as glaucoma, cataracts, and opportunistic infec-
tions. Other topical drugs such as antihistamines,
inhibitors of mast cell degranulation, and nons-
teroidal anti-inflammatory have been used in the
treatment of the disease but their effectiveness has
been demonstrated only in a few cases3. On the
other hand, the administration of topical cy-
closporine A (CsA) is very effective in treating
moderate and severe VKC, thus, it plays an im-
munomodulatory effects on VKC conjunctiva
leading to a reduction of inflammatory cell partic-
ularly T cells, HLA-DR+ cells and plasma cells4,5.
Some studies have recently demonstrated the

important role played by a specific cytokine, the
Interleukine 17 (IL-17), in many autoimmune in-
flammatory diseases such as rheumatoid arthritis
(RA), Sjogren’s Syndrome (SS) and systemic lu-
pus erythematosus (SLE). Il-17 seems to be up-
regulated in patients with ocular disease (uveitis,
scleritis, dry eye syndrome)6-8.
IL-17, mainly produced by Th-17 cells, is a

pro-inflammatory cytokine and it plays a power-
ful effects on stromal cells, resulting in the pro-
duction of inflammatory cytokines and the re-
cruitment of leukocytes, especially neutrophils9.
IL-17 amplifies the inflammation through the in-
duction of tumor necrosis factor (TNF-α), Il-1
and Il-6 in epithelial, endothelial cells and others
cells type such as keratinocytes, synoviocytes, fi-
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broblasts and macrophages. The purpose of the
present study was to measure the IL-17 serum
levels in children with VKC in order to investi-
gate the role of systemic inflammation in the
pathogenesis of this disease.

Patients and Methods

Fifteen patients (10 males; 66%) with VKC
aged between 6 and 10 years of life and 8 healthy
children (4 males; 50%) were enrolled. In accor-
dance with the Helsinki Declaration, all parents
were informed about the use of their data and in-
formed consent was obtained.
The diagnosis was performed by oculist with

a score based on ocular signs (papillae, giant
papillae, conjunctival hyperemia, and corneal in-
filtrates) and on subjective ocular symptoms
(itching, photophobia, foreign body sensation,
tearing, secretion) according to Bonini et al10.
Each variable was graded as follows: 0 = absent;
1 = mild; 2 = moderate; 3 =severe. In the score
two supplemental parameters were included: the
duration of symptoms (0 if < 1 years; 1 if > 1
years and 2 if > 2 years) and the worsening of
symptoms in spring and summer (0 if not pre-
sent; 1 if present). Children with a total score ≥ 7
were included in the study.
Each patient performed a skin prick test (SPT)

to common airborne and food allergens (Lofar-
ma, Milan, Italy): Dermatophagoides pteronis-
synus (Der P), Dermatophagoides farina (Der F),
dog/cat dander, Olea europea, Lolium perenne,
Alternaria tenuis, Parietaria officinalis, lactalbu-
min, β-lactoglobulin, casein, egg white and yolk,
soy, codfish. A wheal of 3 mm after 15-20 min
was considered as positive.
Serum were obtained from the peripheral

blood samples collected from all the children
included in the study to evaluate serum level of
IL-17.
The serum levels of IL-17 were measured by

the ELISA method according to the Manufactur-
er’s instructions (IBL International GMBH;
Hamburg, Germany).

Results

In our sample, 10 children with VKC were
atopic (66.6%). Moreover, the most important al-
lergens were house dust mites and grasses
(53.3% and 26% respectively).
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Concerning ocular symptoms, itching and
photophobia were more often severe (grade 3)
(33.3% and 26,7% respectively) when compared
with other symptoms such as secretion or tearing
(20%) and conjunctival hyperemia (20%).
All the children affected by VKC showed an

exacerbation of symptoms during spring and
summer.
Serum levels of IL-17 were significantly high-

er in patients with VKC than in healthy controls
(10.3 ± 9.36 pg/ml vs 3.3 ± 6.20 pg/ml respec-
tively; p < 0.04) (Figure 1).
The IL-17 levels did not show a significant

correlation with patient age, sex or atopy.

Discussion

According to our knowledge, this is the first
study investigating IL-17 levels in patients affect-
ed by VKC. Our findings showed that serum lev-
els of IL-17 were higher in children with VKC
than in healthy controls.
Several mechanisms were proposed to better

understand the pathogenesis of ocular inflamma-
tion in VKC but its etiology remains still unclear.
The findings of inflammatory cells and other

inflammatory mediators in the conjunctiva of pa-
tients with VKC might not be fully explained by
atopy. The prevalence of atopy in our study is
66% and this finding is in line with data reported
by other Authors; skin prick test positivity is not
considered a typical characteristic of this ocular
disease.

Figure 1. Serum levels of IL-17 in children affected by
vernal keratoconjunctivitis (VKC) and in healthy children.
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Oh et al9 have recently published a study on
the association between dry eye syndrome and
serum level of IL-17 in patients with systemic
immune mediate disease and they found a corre-
lation between serum level of IL-17 and disease
severity. This cytokine seems to be involved in
the chronic inflammation associated with many
autoimmune diseases such as rheumatoid arthri-
tis and SS11.

Conclusions

The presence of a significantly higher level of
IL-17 in patients with VKC suggests a possible
role of this cytokine in the pathogenesis of VKC.
Further studies on larger samples of patients

are warranted to confirm our findings in order to
identify new possible therapeutic targets.
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