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ABSTRACT 
Background: To analyze the academic characteristics, career trajectory, scholarly publications, and demographic background of 
the 100 most-cited authors in ophthalmic literature. 
Methods: In this observational cross-sectional study, a database containing every ophthalmology journal article from 1967 to 2018 
was built using Scopus journal article information. The 100 authors with the most citations were identified, along with a control 
group of authors with at least five publications. Information about each author, such as gender, institution, and educational 
degrees were found from online web searches. Intra- and inter-group analyses were performed to identify correlations that may 
lead to having a high level of impact in ophthalmology literature. 
Results: Of the 100 most-cited ophthalmologists, 56 practice in the United States (US) and only 12 are female. In an odds ratio 
(OR) analysis, highly-cited researchers more often lived in the US (OR, 2.97; P < 0.001), were male (OR, 2.4; P = 0.02), and graduated 
from an elite medical school (OR, 3.89; P = 0.02) and/or residency (OR, 3.67; P = 0.02), but were not from an undergraduate 
institution (P = 0.75). There was no difference in citation numbers between different ophthalmology subspecialties (P = 0.22) or 
advanced degrees (PhD, MPH in addition to MD). Women among the top-100-cited authors were more likely to author high impact 
journal articles (P < 0.05). 
Conclusions: Among highly-cited ophthalmologists, practicing in the US and attending a top medical school or residency program 
may provide training for a successful research career in ophthalmology. Additionally, top female ophthalmologists participate in 
more influential research. 
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INTRODUCTION 

The impact of a career in ophthalmic research is based on 
a series of decisions. These include selecting a medical 
school and residency program, choosing between 
academic and private practice, whether to pursue 
fellowship training and/or additional advanced degrees 
such as a Master of Public Health (MPH), Master of 

Business Administration (MBA), or Doctor of Philosophy 
(PhD). These options can be instrumental in facilitating a 
fruitful academic career [1-4]. Previous studies have 
described the characteristics of American ophthalmology 
residency program directors [1], department chairs [2], 
and clinician-scientists receiving National Institute of 
Health (NIH) grants [3]. Gershoni et al. investigated the 
impact of subspecialty choice on research productivity, 
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ABSTRACT
Background: Scedosporium apiospermum (SA) is commonly present in temperate climates. It can induce 
cutaneous and subcutaneous tissue infections as well as disseminated infections in immunocompromised 
or immunocompetent hosts. The eye is rarely involved. Keratomycosis is usually caused by plant-related 
injuries. Here, we describe a patient with a severe and sight-threatening corneal abscess caused by SA, which 
was associated with contact lens wear and was successfully treated with a combination of surgical and medical 
therapies.
Case Presentation: An otherwise healthy 22-year-old woman, with history of contact lens wearing, was 
referred to the Ophthalmic Department of Bari University, Bari, Italy for evaluation of a corneal abscess and 
hypopyon in her left eye. Intensive topical and systemic antibiotic therapy was initiated after obtaining con-
junctival swabs. Within 2 days, her ophthalmic condition had worsened, and her best-corrected visual acuity 
(BCVA) dropped to counting fingers. She underwent penetrating keratoplasty, after which her ophthalmic 
condition improved. Microbiological culture, obtained from the explanted cornea, revealed SA infection. 
This was addressed with specific topical and systemic therapy using voriconazole. Two weeks later, the con-
dition of her left eye was stable, with mild corneal edema and no sign of acute graft rejection. Her BCVA 
improved to 20/25, and all medications were discontinued, except for the steroid eye drop. The patient was 
scheduled for a 1-month follow-up.
Conclusions: Prompt identification of the etiological agent is mandatory to perform appropriate therapy 
in cases of keratomycosis. Surgery to remove the infected cornea is helpful in patients with deteriorating 
condition, in whom the initial medical therapy has failed. Topical and systemic antimycotic therapy, based 
on microbiological culture, is recommended as an adjunctive therapy for the surgical management of severe 
corneal mycotic abscesses.
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INTRODUCTION
Contact lens wear is a risk factor for microbial keratitis. Along with ocular trauma, contact lens wear is one of the two 
major factors predisposing to this condition [1]. Furthermore, fungi can invade the contact lens matrix [2].

Fungal keratitis was an uncommon cause of keratitis until 2005; compared to a 29% incidence in the 1990s, a 52% 
incidence was registered in the early 2000s [3]. Fungal keratitis mostly occurs after corneal trauma in agricultural 
workers, usually, but not always, after exposure to fungus-contaminated plant material [4]. Trauma may also be so 
negligible that the patient cannot remember it. Filamentous fungi are responsible for most cases of keratitis, whereas 
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in compromised corneas, yeasts, such as Candida species, may cause infection [4].
Scedosporium apiospermum (SA) and its sexual state Pseudallescheria boydii, is a ubiquitous filamentous fungus 

commonly present in temperate climates, where it is found in brackish water and saltwater, sewage, soil, poultry and 
cattle manure, and bat feces [1]. It can colonize previously damaged bronchopulmonary trees and cause localized, 
locally invasive, or hematogenously disseminated infections [5]. These infections affect many tissues, including 
the skin, soft tissues, bone (mycetoma), heart (endocarditis), brain (meningoencephalitis, meningitis, and brain 
abscess), and eye, where it causes keratitis, chorioretinitis, and endophthalmitis. Disseminated infections typically 
affect immunocompromised hosts; however, even in immunocompetent individuals, cases of disseminated disease 
have been reported. The eye is rarely involved, but such keratomycosis is usually caused by plant-related injuries [5]. 

Although keratitis caused by SA is rare, several cases have been reported [6, 7]. Early diagnosis is of the utmost 
importance, since the immediate initiation of antifungal therapy may improve the final prognosis, along with 
anatomical and functional recovery [8]. Therapy usually includes topical and systemic voriconazole (VRCZ); 
nevertheless, therapeutic penetrating keratoplasty is often required [9, 10].

Here, we describe a patient with a severe and sight-threatening corneal abscess that was caused by SA and was 
associated with contact lens wear, and which was successfully treated with combined surgical and medical therapies.

CASE PRESENTATION
An otherwise healthy 22-year-old woman, who had accidentally worn her contact lenses over the course of one 
night, was referred to the Ophthalmic Department of Bari University, Bari, Italy for a 1-week history of ocular pain 
and photophobia in her left eye, which appeared red. The patient wore contact lenses to correct myopic refractive 
error. She had no history of trauma, and her drug and medical history were unremarkable. She was first referred to 
a private ophthalmologist, who had prescribed topical tetracycline and sulfamethylthiazole, both three times daily, 
and systemic azithromycin (250 mg, twice daily) at a private clinic. However, after 5 days of treatment, the patient 
came to our clinic because the symptoms had not improved. 

Her best-corrected visual acuity (BCVA) was 20/50, using a Snellen chart. On the first detailed slit-lamp 
examination (SL9900 Slit Lamp, CSO, Florence, Italy), she exhibited full involvement of the anterior segment with 
severe conjunctival and ciliary congestion, along with a substantial paracentral corneal abscess in her left eye. The 
anterior chamber and underlying structures were not fully explorable because of the extent of the corneal lesion. 
There was no suspected scleral or intraocular extension of the infection. Her fellow eye examination was normal, 
with a BCVA of 20/20. The patient underwent B-scan ultrasonography (HiScan Touch Unit, Optikon, Rome, Italy) 
of the left eye, which revealed no signs of posterior pole involvement (vitritis, retinal detachment, etc.). Conjunctival 
swabs were then obtained, and specimens were collected and subjected to combined smear microscopy and culture. 
Since the patient was no longer in possession of her contact lenses, smear and culture of the contact lens and its 
container was not possible. Due to the serious conditions of the patient and the non-response to the previous 
treatment regimen, her medication was switched to intravenous ceftriaxone (Roche Pharma, Basel, Switzerland) 
2 g once daily, along with a drop of 1% atropine (Farmigea, Pisa, Italy) 2 times daily, ofloxacin (Allergan; Ocuflox; 
Dublin, Ireland) eye drops 4 times daily, and topical gentamicin (ribomicin eye drops; Farmigea, SPA, Pisa, Italy) 
4 times daily.

Within 2 days of starting the new treatment regimen, the patient’s ophthalmic condition had worsened severely; 
her BCVA deteriorated and dropped to counting fingers. On slit lamp examination, the abscess had extended to 
two-thirds of the corneal surface, with fibrinous strands in the anterior chamber and no visible details. Conjunctival 
swabs showed the presence of Aspergillus spp. Because of the unrelenting deterioration, she was scheduled to 
undergo penetrating keratoplasty, which was performed on the same day. 

Microbiological examination of the explanted cornea revealed numerous SA colonies. On the advice of an 
infectious disease specialist, the patient’s therapy was adjusted to an hourly fortified antifungal eye drop (VRCZ 
1 % solution; Vfend, Pfizer Inc., New York, NY, USA), and intravenous VRCZ, 6 mg/kg once, twice daily (Vfend; 
Pfizer Inc.). Within 1 week of discharge, the patient showed mild conjunctival hyperemia, the donor cornea was 
well positioned with a continuous nylon suture, and the anterior chamber was clear and showed normal depth. The 
dilated fundus examination results were normal. She continued therapy with hourly fortified VRCZ eye drops and 
oral itraconazole 100 mg twice daily ( Janssen Pharmaceutica, Beerse, Belgium). Two weeks later, the condition of 
her left eye was stable, with mild corneal edema (Figure 1) and no sign of acute graft rejection. Her BCVA improved 
to 20/25, and all medications were discontinued, except for the steroid eye drop. The patient was scheduled for a 
1-month follow-up.

This case report received ethical approval from the Ophthalmic Department of Bari University, Bari, Italy. 
Informed consent was obtained from this case report at the time of hospitalization.
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Figure 1. Slit photo of the patient’s left eye 2 weeks after penetrating keratoplasty. A full thickness corneal transplant has restored 
the patient’s anatomy. There is almost complete resolution of conjunctival reaction, the donor cornea is sutured with a continuous 
10-0 nylon suture, and is clear, with fine Descemet’s folds inferiorly. The anterior chamber is clear with normal depth. The pupil 
shows pharmacological mydriasis.

DISCUSSION
Here, we have described a contact lens-related severe and sight-threatening keratitis caused by SA, which was 
successfully treated with combined surgical and medical therapies. 

More than 70 species of fungi have been reported to cause mycotic keratitis; among these, Fusarium and Aspergillus 
are the most common. Furthermore, the presence of Candida spp. is related to contact lens wear and can contribute 
to filamentous keratitis or perforation [2, 11-14]. Characterization of the etiological agent of keratomycosis requires 
microbiological investigation; nevertheless, clinical history assessment and examination usually raise the suspicion of 
fungal involvement [15]. 

SA is a ubiquitous filamentous fungus that grows rapidly; however, definitive identification of SA requires at least 
3–4 days of challenging identification. In vitro analyses of SA have shown that it has poor susceptibility to fluconazole 
and ketoconazole; however, it is susceptible to all other azoles, including VRCZ, miconazole, and albaconazole [9, 15]. 

Broad-spectrum ocular infections with a variable prognosis caused by SA have been reported in the literature [16-
35]; these infections involve the eyelids [19] up to the orbital apex [17]. It can affect both immunocompetent [19, 20, 
23-26, 28, 30, 32] and immunocompromised [17, 18, 21, 22, 27, 29, 31, 33-35] hosts. Following previous studies on 
eye infections related to SA, it appears remarkable that most cases require penetrating keratoplasty to restore at least 
the anatomical structure of the eye [16, 20, 23, 26, 28, 30]. However, a few cases of SA-induced keratitis that were 
successfully treated with medical treatment alone have been reported [24, 29, 32, 33]. Even in an old immunodeficient 
patient with a severe ocular condition, such as endophthalmitis, early diagnosis, along with prompt and proper 
management, could result in a good prognosis [31].

The literature also indicates that the patients with SA-related eye infections are often over 60 years of age [18, 20-22, 
25-28, 30, 31, 35]. The most severe cases involve a history of conditions that lead to immunodeficiency, allowing a faster 
and more destructive intraocular growth of SA [17, 21, 22, 27, 34, 35]. The pharmacological treatment of this infection 
includes mainly VRCZ, followed by amphotericin B, whereas surgical treatment involves penetrating keratoplasty or 
more aggressive techniques, such as enucleation/evisceration [16-35]. Table 1 summarizes the studies on patients’ 
demographics, treatment approaches, and the outcomes of ocular infections caused by SA. 

In our case, combined surgical and medical treatment with systemic and topical VRCZ, as well as oral itraconazole, 
induced complete remission. However, a pivotal therapeutic approach remains penetrating keratoplasty. Early detection 
of the pathogenic agent is critical for the optimal management of keratomycosis. However, in the absence of prompt 
microbiological assessments, surgery may be the only effective approach; yet, adjunctive antifungal therapy is essential.
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Table 1. Summary of case reports [16-19, 21-26, 28-35] or case series [20, 27] on Scedosporium apiospermum (SA) related ocular 
infections

Author (Year of publication) Characteristics of subjects Main findings

Lenk et al. (2020) [16] 44-year-old contact lens wearer. Right eye keratitis; unsuccessful antimycotic treatment and corneal colla-
gen crosslinking procedures necessitated keratoplasty.

Loh et al. (2018) [17] 48-year-old male with DM. Orbital apex syndrome subsequent to dental caries in the upper molars and 
pansinusitis, which were complicated with bilateral loss of vision.

Todokoro et al. (2018) [18] 75-year-old immunocompromised male, re-
ceived posterior subtenon triamcinolone ace-
tonide injection to treat macular edema due to 
left eye branch retinal vein occlusion.

Infectious scleritis, successfully treated with topical and systemic VRCZ 
and repetitive surgical debridement.

Zoroquiain et al. (2017) [19] 56-year-old healthy female. Palpebral mycetoma treated with systemic VRCZ; resolved after 18 weeks.

Bui et al. 2016 [20] Two female patients with SA induced exog-
enous endophthalmitis. Case 1: 44-year-old 
healthy contact lens wearer, and case 2: 78-year-
old with left eye advanced glaucoma, who had 
history of  mitomycin C assisted trabeculecto-
my.

Despite fulminant left eye involvement, both cases were managed with 
immediate surgical intervention, combined with intravitreal and systemic 
VRCZ postoperatively. Final BCVA was 20/20 in case 1, and hand motion 
in case 2. 

Fernandez-Flores et al. (2016) 
[21]

71-year-old immunocompromised male. Left eye endophthalmitis with antecedent conjunctivitis, which evolved 
into phtisis bulbi, leading to globe removal.

Vanzzini-Zago et al. (2016) 
[22]

69-year-old male with DM. Blind painful right eye with endogenous endophthalmitis caused by Scedo-
sporium boydii, which deteriorated despite medical treatment and resulted 
in enucleation.

Roy et al. (2016) [23] 32-year-old healthy male with history of left eye 
trauma caused by plant matter.

Endophthalmitis secondary to keratomycosis, which was treated with com-
bined keratoplasty, PPV, and intravitreal AB. Final vision was LP and the 
eye became phthisical.

Palanisamy et al. (2015) [24] 30-year-old healthy female. Left eye keratomycosis caused by the Graphium state of SA, successfully 
treated with topical natamycin, econazole, and itraconazole.

Jutley et al. (2015) [25] 65-year-old immunocompetent female. Right eye keratitis following phacoemulsification, successfully treated with 
systemic and topical VRCZ, topical natamycin, dexamethasone, and cyc-
losporine.

Hayashi et al. (2014) [26] 78-year-old healthy female. Sclerokeratitis caused by SA and Aspergillus cibarius, treated with combined 
keratoplasty, systemic caspofungin/itraconazole, and both systemic and 
topical VRCZ. The final vision was the LP at the 7th month follow-up as the 
sclerokeratitis led to bullous keratopathy.

 Moloney et al (2014) [27] Four patients with an underlying malignancy 
(3 females, and 1 male, age range: 60‒78 years). 

Scedosporium species detected in all patients; one was SA. All patients had 
endophthalmitis and received systemic VRCZ and topical antifungal treat-
ment. Two patients underwent enucleation, one of them had SA-induced 
endophthalmitis, while the other two achieve a BCVA of LP and NLP.

Kepez Yildiz et al. (2014) [28] 62-year-old immunocompetent female with 
right eye injury sustained during gardening.

Keratitis that required penetrating tectonic keratoplasty and lensectomy 
with continuation of anti-fungal therapy (topical VRCZ, vancomycin, cef-
tazidime, and systemic VRCZ). Her final BCVA was 20/200 with aphakic 
correction. 

Fadzillah et al. (2013) [29] 47-year-old female with DM. Left eye keratitis successfully treated with topical AB and VRCZ (BCVA: 
20/30).

Kalkan Akçay et al. (2013) 
[30]

61-year-old female with history of right eye 
foreign body trauma, with no known systemic 
disease or drug history.

Keratitis refractory to topical and systemic VRCZ along with topical nata-
mycin; required keratoplasty but the patient refused.

Belenitsky et al. (2012) [31] 83-year-old male with DM. Right eye endophthalmitis treated with PPV and intravitreal VRCZ, with 
full recovery of vision (BCVA: 20/40).

Al-Badriyeh et al. (2009) [32] 54-year-old immunocompetent female. Right eye keratitis was treated with topical natamycin, but relapsed, and was 
then treated successfully with topical VRCZ (BCVA: 20/30).

Yoon et al. (2008) [33] 54-year-old immunocompromised male. Right eye SA-induced keratitis demonstrated by a molecular genetic meth-
od and successfully treated with topical AB.

Jain et al. (2007) [34] Three immunocompromised female patients 
with disseminated SA, left eye endogenous 
endophthalmitis, having ages of 59 years, 37 
years, and 21 years (case 1, case 2, and case 3, 
respectively).

Case 1: eye deteriorated despite medical treatment and underwent limited 
exenteration, but the patient died 6 months later. Case 2: eye developed 
retinal detachment, which was treated with scleral buckling and PPV, but 
the patient died shortly thereafter. Case 3: received bilateral intravitreal in-
jections of AB and PPV, followed by weekly intravitreal itraconazole, but no 
visual recovery was achieved, and she died shortly thereafter.

Chen et al. (2007) [35] Two immunocompromised male patients (56 
years and 62 years of age).

Left eye with endogenous endophthalmitis; treated with intravitreal and 
systemic VRCZ, but both patients underwent enucleation due to unrelent-
ing ocular pain deterioration.

Abbreviations: DM, diabetes mellitus; VRCZ, voriconazole; SA, Scedosporium apiospermum; BCVA, best corrected visual acuity; 
PPV, pars plana vitrectomy; AB, amphotericin B; LP, light perception; NLP, no light perception.
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A strength of this paper is that it describes a rare case of SA keratitis with a good anatomical outcome and 
functional recovery. Furthermore, it summarizes a broad spectrum of ocular infections caused by SA, with 
details of the treatment approach and management outcomes. However, it is limited by its nature, being a 
report of a single case, and a lack of molecular diagnostic methods, such as fungal polymerase chain reaction 
and sequencing. Another limitation of this work is the lack of a photographic document of the initial conditions 
of the patient, because the diagnosis of SA infection was delayed. Future studies with more cases and longer 
follow-up, along with assessment of various routes of administration and minimum inhibitory concentrations of 
VRCZ, and determination of the optimum route, dose, and duration of medical treatment in case of SA-induced 
keratomycosis, are required. Moreover, future studies using sophisticated laboratory evaluations, such as species-
specific polymerase chain reaction and sequencing, will lead to the identification of elements that allow for an 
immediate differential diagnosis between SA and Aspergillus infections, and timely initiation of the appropriate 
antifungal treatment.

CONCLUSIONS
Rapid identification of the etiological agent is mandatory to ensure appropriate therapy in cases of keratomycosis. 
Surgery to remove the infected cornea is helpful in cases in which initial medical therapy fails. Topical and 
systemic antimycotic therapy, based on microbiological culture, is recommended as an adjunctive therapy for 
the surgical management of severe corneal abscess secondary to SA.
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