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Abstract
 An important class of natural derivatives is represented by flavonoids, which have a polyphenolic struc-
ture. Flavonoids, naturally abundant in fruits, vegetables, chocolate, tea and coffee, possess several biological ac-
tivities, including anti-allergic, antiviral, anti-inflammatory and vasodilating actions that are well-established in 
literature.  Quercetin is categorized as a flavonol, one of the six sub-classes of flavonoid compounds. QuercefitTM   is 
a unique formulation of quercetin deriving from the flower buds of the tree Sophora japonica L., in a dispersion 
with phospholipids according to Indena PhytosomeTM technology. Corneal abrasions and foreign bodies in the 
external eye are still important events, which require the involvement of the Eye Emergency Room. The objective 
of the present work was to evaluate the potential benefits of QuercefitTM as an adjuvant therapy in corneal and 
conjunctival trauma. The results obtained provide a preliminary evidence for introducing oral flavonoids as a ben-
eficial food-grade supplementation in ocular anterior segment trauma. In conclusion, local antibiotic therapy can 
be supported by oral QuercefitTM, promoting and accelerating corneal epithelial healing without any side effects or 
intolerance.

Introduction
 The ocular surface, including cornea, conjunctiva and sclera, represents a protective func-
tional barrier of the eye. Ocular surface disorders that affect the structure or function of the cornea or 
conjunctiva, like dry eye and allergic diseases, blepharitis or trauma, can lead to inflammation, neo-
vascularization, and scarring. Prolonged inflammation can induce corneal defects, potentially reducing 
visual acuity. Several natural substances, like flavonoids, possess strong anti-inflammatory properties 
[1, 2] on different animal and human cell types [3-6]. Quercetin showed protective effects on arsenite-in-
duced COX-2 expression [7], as well as against H2O2-induced human umbilical vein endothelial cell 
injury [8], leading to a beneficial activity on inflammation and oxidative stress [9, 10]. Despite beneficial 
effects of quercetin are described in several papers as powerful anti-oxidant, anti-inflammatory and 
anti-viral agents, few clinical studies are available.
 The aim of this study is pioneering, exploring QuercefitTM’s anti-inflammatory potential and 
ability to promote the recovery from ocular anterior segment post-traumatic dysfunctions. 
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Material and Methods
Photograph Acquisition
 Corneal wound healing was evaluated after instillation of topical anesthesia and application of 
fluorescein sodium sterile ophthalmic strips. After slit lamp examination, anterior segment slit lamp 
photographs were acquired with Spectralis HRA-OCT (Heidelberg Engineering, Heidelberg, Germany). 
Spectralis Anterior Segment Module OCT and anterior- focused autofluorescence imaging (high-speed 
mode; 30° field) were used to acquire anterior segment images. For excitation of fluorescein, a blue 
solid-state laser (wavelength 488 nm) was used. A barrier filter at 500 nm separates excitation and fluo-
rescent light.  Fluorescein sodium sterile ophthalmic strips were a safe and effective method of staining 
the anterior segment of the eye to assist in the detection of foreign bodies and corneal abrasions. Using 
fluorescein sodium and blue light, dye staining corresponding to epithelial loss was clearly seen as dif-
ferent morphologic patterns, always white-colored: dot presence, varied area sizes, and shape depend 
on trauma etiopathogenesis.

Treatment
 All subjects received oral QuercefitTM (250 mg/day), together with topical antibiotic therapy (i.e. 
chloramphenicol), for one month as described in each of the cases.
 Subjects were followed according to standard clinical practice, using standard diagnostic and 
intervention procedures, without any foreseeable risk for the evaluated subjects in line with the practice 
of our center. All subjects gave their written informed consent to participate in this case report collection 
after receiving a detailed description of the procedure to be used and the purpose of the study.

Results
 In Table 1, all the described cases are summarized. The supplementation with QuercefitTM was 
safe and devoid of side effects in all clinical cases reported.

Case
number

Diagnosis Lesion 
type

Cause

1 Large corneal tear 
sealed with moderate 
corneal edema

Mechanical Finger-nail injury

2 Superficial punctate 
keratitis

Mechanical Corneal lens misuse

3 Linear keratitis Mechanical Foreign body injury

4 Large corneal tear 
sealed with moderate 
corneal edema

Mechanical Foreign body abrasion

5 Tearing of the corneal 
epithelium

Mechanical Foreign body injury

6 Focal punctate erosion 
of the corneal epi-
thelium and diffuse 
conjunctival injection

Thermal injury Hot oil splashed

7 Tearing of the corneal 
epithelium

Chemical injury Detergent spill

8 Perilimbar injury Mechanical Foreign body injury

Table 1: Summary of cases
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Case 1
 A 36-year-old female subject experienced pain and mild decreased vision in the right eye after 
sustaining a fingernail-induced corneal injury one day earlier. Findings from the slit lamp examination 
(Figure 1) revealed a large sealed corneal laceration at the 12-o'clock position, with moderate corneal 
edema corresponding to a large scattered fluorescein stained area when the cornea is viewed with blue 
light of Scanning Laser Ophtalmoscope. A topical broad-spectrum antibiotic therapy without occlusion 
for 7 days was associated with the oral intake of QuercefitTM. After seven days, combined therapy (an-
tibiotic and QuercefitTM) was seen to decrease the pain associated with corneal abrasions and promote 
corneal epithelial wound healing considering the trauma symptoms completely resolved. 
A complete corneal re-epithelialization was then observed after 30 days.

Figure 1: Corneal healing in Finger nail-induced corneal injury before (a) and after (b) therapy.

Case 2
 In this case (Figure 2), a misuse of soft daily contact lens was described in a 36-year-old male 
subject. In the lower half of the cornea, multiple superficial, partly-confluent dots of corneal epithelial 
defects were present as tiny scattered fluorescein stained dots when the cornea was viewed with blue 
light of Scanning Laser Ophtalmoscope. A topical, broad-spectrum antibiotic therapy without occlusion 
was associated with the oral intake of QuercefitTM. In just a few days, combined therapy decreased super-
ficial punctate keratitis. Complete remission was observed within 15 days.

a) b)

a) b)
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Figure 2: Corneal healing after soft daily contact lens misuse before (a) and after (b) therapy.

Case 3
 An earthy, foreign body positioned under the upper eyelid (Figure 3) occurred while gardening 
in an 82-year-old female subject. Foreign bodies positioned under the upper eyelid are usually seen as 
multiple scattered fluorescein staining lines when the cornea is viewed with the blue light of a Scanning 
Laser Ophtalmoscope. This particular distribution of abrasion depends on blinking, which continuously 
repeats the contact between the foreign body and corneal epithelium causing linear keratitis. A topical, 
broad-spectrum antibiotic therapy without occlusion was associated with the oral intake of QuercefitTM. 
In just seven days, combined therapy decreased superficial punctate keratitis.

a) b)

Figure 3: Corneal healing in foreign body abrasion before (a) and after (b) therapy.

Case 4
 A 68-year-old man experienced (Figure 4) a corneal abrasion while gardening when the top of a 
plant hit and stabbed his eye. Findings from the slit lamp examination revealed a large sealed corneal lac-
eration at the 12-o'clock position, with moderate corneal edema corresponding to a large scattered fluores-
cein stained area when the cornea is viewed with the blue light of a Scanning Laser Ophtalmoscope. In just 
seven days, combined therapy decreased the pain associated with corneal abrasions and promoted corneal 
epithelial wound healing with restoration of normal corneal epithelial layers.

a) b)
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Figure 4: Corneal healing in corneal abrasion before (a) and after (b) therapy.

Case 5
 In this case (Figure 5), a 27-year-old male subject was injured by a metal foreign body while 
using a grinder. The subject experienced foreign body sensation, pain, and redness in his eye after he cut 
some iron material without using any eye protection. Slit lamp examination showed a thin, curled piece of 
iron material stuck inside the cornea.  After removal of the foreign body, the cornea healed without scar-
ring after a short follow-up. In just four days, combined therapy (antibiotic and QuercefitTM) decreased 
the pain associated with corneal abrasions and promoted corneal epithelial wound healing: corneal and 
anterior segment spectral-domain tomographic evaluation before and after foreign body removal (Fig-
ure 5), revealed complete restoration of superficial epithelial layers.

a) b)

c) d)

Figure 5. Foreign body corneal abrasion before (a,b) and after (c,d) therapy.
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Case 6
 In this case (Figure 6), a 34-year-old female subject complained of ocular discomfort after 
hot cooking oil splashed in her right eye. Diffuse conjunctival injection and focal punctate corneal ep-
ithelial erosion in the right eye were observed in the slit lamp examination, corresponding to multiple 
scattered fluorescein stained dots when the cornea was viewed with blue light of a Scanning Laser 
Ophtalmoscope.
 After copious irrigation, a topical, broad-spectrum antibiotic therapy was combined with oral 
intake of QuercefitTM. In just seven days, combined therapy decreased the pain associated with corneal 
lesion and promoted corneal epithelial wound healing. Oral QuercefitTM supplementation up to one 
month resulted in a complete remission.

Figure 6: Corneal chemical injury before (a) and after (b) therapy.

Case 7
 In this case (Figure 7), epithelial abrasion was caused by chemical injury due to household deter-
gent splashing in a 48-year-old female’s eye. Slit lamp examination revealed focal epithelial damage to the 
right eye corresponding to focal scattered fluorescein staining in the linear area when the cornea is viewed 
with the blue light of a Scanning Laser Ophtalmoscope. On day three after injury, the corneal epithelial 
defect resolved completely thanks to a topical broad-spectrum antibiotic therapy associated with the oral 
intake of QuercefitTM.

a) b)

a) b)
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Figure 7: Corneal chemical injury before (a) and after (b) therapy.

Case 8
 In this case (Figure 8), a 31-year-old male subject was injured by a metal foreign body while us-
ing a grinder. The subject experienced ocular pain, after he cut some iron material without using any eye 
protection. Slit lamp examination showed a thin, curled piece of iron material stuck into the perilimbar 
area, a dramatically important area for cornea wound healing and corneal epithelium integrity and trans-
parency [11].  After removal of the foreign body, the cornea healed without scarring after a short follow-up. 
In just 7 days, combined therapy decreased the pain associated with corneal abrasions and promoted 
corneal epithelial wound healing.

a) b)

Figure 8: Foreign body perilimbar abrasion before (a) and after (b) removal and therapy. 

Discussion
 Corneal lesions are a family of injuries caused by mechanical, chemical, or thermal trauma [12]. 
Being an avascular structure, the cornea is continuously fed by tears and the aqueous humor present in 
the eye anterior chamber. Its functions of eye protection, ultraviolet filtration in sunlight, and refraction 
are very crucial.
 
 In the present study, a collection of height cases of different corneal lesions are presented: in 
all cases, the classic local topical antibiotic therapy was associated with one month of oral administra-
tion of a unique quercetin formulation (QuercefitTM) to help ocular recovery.
 
 Cases presented involved: fingernail-induced corneal abrasions, one of the most common 
eye injuries with several risks of developing complications, foreign body injuries causing abrasion and 
keratitis, a thermal ocular surface injury that presented epithelial loss, localized edema and  possible 
neovascularization in the cornea, and a superficial punctate keratitis induced by contact lens wearing. 
Contact lens wearers are at greater risk for corneal abrasions due to incorrect lens wearing, poorly or 
incompletely-cleaned fitting lenses, inappropriate sleep time wearing, and forceful or careless removal 
of lenses; contact lenses may also facilitate the development of infection.  
 
 Together with routine antibiotic topical therapy, other adjunctive treatments are under devel-
opment to accelerate the complete recovery of the corneal tissue, at the same time with the restoration 
of optimal vision. 
 
 Very recently, topical administration of liposomal ozonated oil was reported to be useful in 
resolving cases of corneal inflammation [13], based on the ability of ozonated oil to promote tissue repair 
and counteract inflammation and infection. 
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 Topical administration remains a fundamental route of delivery for ocular agents, as non-inva-
sive and well-tolerated tool, even if some drawbacks, like a compound high insolubility or pH instability, 
can represent a problem for the development of  topical formulations [14], so other administration routes 
shall need to be considered [15, 16].
 
 It is reported that oral delivery for synthetic drugs or natural substances can help in reducing 
inflammatory and allergic phenomena related to corneal disease [17]. 
 
 Furthermore, the oral administration of the water extract of Corni Fructus (Cornus officinalis 
Sieb. et Zucc.) was very recently claimed as protective in rat models for corneal disorders [18].

 Flavonoids, and in particular quercetin, have been claimed as potentially useful anti-inflam-
matory agents [1, 3, 19, 20].  The usefulness of quercetin in eye pathologies was proposed based on several 
pieces of evidence in the treatment of glaucoma, keratoconus, and ocular surface’s diseases [21]. In 
particular, topical quercetin displayed anti-inflammatory activities in a dry eye disease mouse model 
[22], and in vitro anti-inflammatory and antioxidant activities in human corneal epithelial cell lines [23]. In 
addition, quercetin regulated altered metabolism in vitro, in human keratoconus cells [24].

 QuercefitTM displayed good oral pharmacokinetic properties in healthy volunteers [25], compared 
with unformulated quercetin. This suggests that QuercefitTM may be effective in conditions characterized 
by intense oxidative stress, inflammation and/or immune response as showed in human studies [26-28].  
 
 For the first time with this study, we showed a potential use of quercetin Phytosome in support-
ing a complete recovery from different traumas at the ocular level. Of note, we observed a widespread 
positive action independent from the type of trauma, pointing out the promising effects of the bioavail-
able quercetin in several cellular pathways involved in oxidative and inflammatory injuries. 

Conclusion
 This case series provides early evidence for introducing oral flavonoids as beneficial in food 
supplementation for ocular anterior segment trauma. In ophthalmic daily clinical practice, the over-
whelmingly-used delivery method still remains as topical application via eye drops. The bioactivity of 
oral QuercefitTM in various ocular disorders is under investigation, due to the efficacy observed in der-
matologic treatments linked to allergic or inflammatory reactions [9, 10, 26, 29]. 
 
 Overall, more studies are necessary in order to fully understand any potential benefits that 
QuercefitTM might have to offer in healing superficial corneal epithelial abrasion and conjunctival inflam-
mation.
 
 However, this collection of clinical cases supports the evidence for QuercefitTM (250 mg a day for 
30 days) in promoting conjunctival and corneal repair assisting local antibiotic therapy.
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