
American Journal of Ophthalmology Case Reports 19 (2020) 100791

Available online 25 June 2020
2451-9936/© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case report 
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A B S T R A C T   

Purpose: Only recently Tintelnotia was described as a new genus in the Phaeosphaeriaceae family of fungi con
taining two species, T. opuntiae and T. destructans. Until now, T. destructans keratitis was associated with contact 
lens wear and ocular trauma. We present the first case of T. destructans keratomycosis presenting as a superin
fection in herpetic keratitis. 
Observations: We present a case of a 53-year-old woman who presented with a unilateral keratitis since 3 weeks 
without history of trauma or contact lens wear, not responding to topical ofloxacin. Polymerase Chain Reaction 
(PCR) of the corneal ulcer was positive for Herpes Simplex Virus type 1 (HSV-1). Signs and symptoms pro
gressively improved after starting topical and systemic antiviral therapy. Six weeks later however, our patient 
presented with a new white infiltrate in the previous herpetic epithelial defect. In vivo confocal microscopy 
showed fungal hyphae and culture from corneal scrapings identified a hyphomycete. Intensive antimycotic 
therapy could not prevent a corneal perforation 1 week later. Penetrating keratoplasty was performed with 
intracameral injection of amphotericin B. Culture of the corneal button and PCR and sequence analysis on the 
fungal isolate confirmed the diagnosis of T. destructans keratomycosis. Six months after penetrating keratoplasty, 
biomicroscopy showed a clear graft without recurrence of fungal activity. 
Conclusions and importance: T. destructans is an emerging opportunistic pathogen causing severe keratomycosis. 
Despite intensive antimycotic therapy, rapid progression to corneal perforation can be seen. Early diagnosis using 
confocal microscopy, fungal culture and PCR can allow prompt initiation of treatment, which should be guided 
by in vitro susceptibility testing.   

1. Introduction 

Only recently Tintelnotia was described as a new genus in the 
Phaeosphaeriaceae family of fungi containing two species, T. opuntiae and 
T. destructans.1 The Phaeosphaeriaceae constitute a large family within 
the Pleosporales characterized by coelomycetous anamorphs.2 Human 
infections by coelomycetous fungi typically present as superficial 
opportunistic infections such as keratitis and onychomycosis.3 Until 
now, only three cases of keratomycosis due to T. destructans have been 
described, of which 2 were associated with rigid gas-permeable contact 
lenses1,4 and 1 with ocular trauma.5 We describe the first case of a 
T. destructans superinfection in a previous herpetic keratitis, without 

other predisposing factors. 

2. Case report 

We present a case of a 53-year-old woman who was referred to our 
ophthalmology department for a keratitis in the right eye since 3 weeks, 
not responding to topical ofloxacin and indomethacin. Uncorrected vi
sual acuity was limited to hand movements. Biomicroscopy showed a 
white corneal infiltrate with stromal edema and relatively calm anterior 
chamber (Fig. 1A). There was no history of trauma, contact lens wear or 
other predisposing factors. Fortified topical tobramycin 14mg/ml and 
cefazolin 50mg/ml were initiated hourly day and night. Corneal swab 

Abbreviations: .DNA, Deoxyribonucleic Acid; EUCAST, European Committee on Antimicrobial Susceptibility Testing; HSV, Herpes Simplex Virus; IVCM, In Vivo 
Confocal Microscopy; MIC, Minimal Inhibitory Concentration; PCR, Polymerase Chain Reaction; RNA, Ribonucleic Acid. 
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and scrapings were cultured for bacteria, fungi and Acanthamoeba but 
remained negative. Because of lack of improvement a second scraping 
was performed at day 5, which showed only inflammatory cells on direct 
examination while culture remained negative. In vivo confocal micro
scopy showed absence of hyphae or cysts (Fig. 1B). Herpetic keratitis 
was suspected and confirmed by PCR (Argene, bioM�erieux) which was 
positive for HSV-1. Signs and symptoms improved after starting topical 
ganciclovir ointment, dexamethasone and moxifloxacin drops combined 
with oral valaciclovir 1500mg/day. A progressive decline in density of 
the stromal infiltrate and surface area of the overlying epithelial defect 
was noticed, however the epithelium did not heal completely. Uncor
rected visual acuity improved to 20/63. 

Six weeks later however, our patient presented with a new white 
infiltrate in the previous herpetic epithelial defect associated with 
stromal melting (Fig. 1C). Uncorrected visual acuity declined to count
ing fingers. To our surprise, in vivo confocal microscopy (IVCM) clearly 
showed fungal hyphae (Fig. 1D). Culture from corneal scrapings iden
tified a hyphomycete which produced phoma-like pycnidia (Fig. 1E), 
without further identification at that time. In vitro susceptibility testing 
using European Committee on Antimicrobial Susceptibility Testing 
(EUCAST) methodology showed the lowest minimal inhibitory concen
tration (MIC) value for itraconazole (0.03μg/ml), the MIC value for 

voriconazole was 0.5 μg/ml and 0.125μg/ml for amphotericin B. 
Empirical treatment was started awaiting results from in vitro suscepti
bility testing. 

Intensive therapy with topical voriconazole 10mg/ml hourly day and 
night and oral itraconazole 400mg/day and doxycycline 200mg/day 
could not prevent a corneal perforation 1 week later. Penetrating ker
atoplasty was performed combined with intracameral injection of 
amphotericin B 10μg/0.1ml. Postoperatively, topical dexamethasone 
and ofloxacin were added to voriconazole, combined with oral itraco
nazole and valaciclovir. Culture of the corneal button and sequence 
analysis on the isolate confirmed the diagnosis of T. destructans kerato
mycosis. Topical voriconazole was tapered and stopped six weeks after 
surgery. Both topical dexamethasone and oral valaciclovir were slowly 
tapered. Six months after penetrating keratoplasty, biomicroscopy 
showed a clear graft without recurrence of fungal activity (Fig. 1F). Best- 
corrected visual acuity improved to 20/63 again. 

3. Discussion and conclusions 

The incidence of mycotic keratitis and the specific pathogens vary 
greatly by geography. In India, one third of corneal ulcers are estimated 
to be of fungal source.6 In Europe, incidence of filamentous fungal 

Fig. 1. Slit lamp photography and micro
scopy images of T. destructans keratitis. 
Notice dense white corneal infiltrate with 
overlying epithelial defect at presentation 
(1A). Confocal microscopy showed absence 
of fungal hyphae (1B). Six weeks after pre
sentation a new elevated corneal infiltrate 
was noticed (1C) and confocal microscopy 
confirmed presence of hyper-reflective 
branching fungal hyphae (1D, blue arrows). 
Culture from corneal scrapings identified a 
hyphomycete which produced phoma-like 
pycnidia (1E). Six months after penetrating 
keratoplasty, biomicroscopy showed a clear 
graft without recurrence of fungal activity 
(1F). (For interpretation of the references to 
colour in this figure legend, the reader is 
referred to the Web version of this article.)   
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keratitis is suggested to be increasing and half to two thirds of patients 
are reported to be contact lens wearers.7,8 Incidence varies between 0.6 
and 1.5 cases per million per year.8,9 Predisposing factors such as con
tact lens wear, trauma, ocular surgery and topical steroids have been 
identified.10,11 Until now, T. destructans keratitis was associated with 
contact lens wear1,4 and ocular trauma.5 Coelomycetous fungi present as 
opportunistic superficial infections and are commonly acquired by 
traumatic implantation.1 

Infectious keratitis is a major global cause of visual impairment and 
blindness and proper diagnosis of the causative organism is critical.12 

However, diagnosing both herpetic and fungal keratitis can be chal
lenging. The diagnosis of HSV keratitis is based on history and clinical 
presentation, complemented by laboratory confirmation, e.g. viral cul
ture or PCR. Viral culture is labor-intensive and rather slow, as growth of 
HSV usually requires two days. PCR, in contrast, is more sensitive as it 
detects very small amounts of Deoxyribonucleic Acid (DNA) and Ribo
nucleic Acid (RNA) of both living and dead viral particles. In addition, 
PCR is easier to perform, providing results within a few hours.13 In our 
patient, empirical treatment with fortified antibiotics was initiated at 
presentation based on biomicroscopic findings. Suspicion for herpetic 
keratitis was raised after direct microscopy, culture and confocal mi
croscopy all came back negative. Corneal swab for PCR confirmed the 
diagnosis of herpetic keratitis and signs and symptoms progressively 
improved after starting antiviral therapy. A superinfection was sus
pected after appearance of a new corneal infiltrate six weeks later. 
Confocal microscopy findings at that time allowed prompt initiation of 
antifungal therapy. Non-invasive techniques such as IVCM are being 
increasingly used for in vivo diagnosis of infectious keratitis.14,15 This 
can be of particular interest, knowing that approximately one-fourth of 
fungal cultures become positive only after 2 weeks.16 The reported 
specificity of IVCM for detecting fungal hyphae varies from 78% to 90%, 
while the sensitivity varies from 71% to 94%.17,18 IVCM does have an 
important intra- and interobserver variability, dependent on the level of 
the observer’s experience and training.14,18 In our patient, identification 
of the fungus by means of culture and microscopy was possible up to 
Phaeosphaeriaceae family level, while PCR and sequence analysis was 
necessary to confirm the T. destructans genus and species. PCR directly 
on the clinical sample is a promising tool for diagnosis of fungal kera
titis.19 Zhao et al.20 used a direct PCR assay without template DNA 
extraction for the diagnosis of infectious keratitis. In patients with high 
suspicion of fungal keratitis, the positive detection rate of direct PCR 
was 84.8%. This rate increased to 91.2% when repeated scrapings were 
excluded, and was significantly higher than the rates obtained with 
culture (35.3%) and smear (64.7%), and was also higher than the rate 
obtained with confocal microscopy (74.1%). Recently, the added value 
of multiplex PCR in diagnosing superinfection keratitis was high
lighted,21 underlining the importance of viral PCR testing in any severe 
keratitis. Bacterial and fungal superinfection in herpetic keratitis has 
been described previously, however delay in diagnosis is common due to 
its atypical manifestation.21 

The management of mycotic keratitis is difficult and remains a 
challenge for the ophthalmologist and the patient. If hyphae are seen by 
microscopy, direct or confocal, topical natamycin (5%) is the drug of 
choice, especially in Fusarium species.22 Based on in vitro susceptibility 
testing and due to unavailability of natamycin, combined therapy with 
topical voriconazole and oral itraconazole was started in our patient. 
Topical dexamethasone drops were stopped immediately, as cortico
steroid use is a known predisposing factor in fungal keratitis.11 Inter
estingly, the two T. destructans keratitis cases treated with topical and 
systemic terbinafine resulted in slow but effective improvement without 
additional surgical intervention.1,4 Case 3 resulted in penetrating kera
toplasty after corneal perforation despite topical, systemic and intra
cameral voriconazole administration,5 as was seen in our patient. 
Terbinafine is an allylamine with antifungal activity, which is however 
rarely used in ophthalmology and not routinely included in vitro anti
fungal susceptibility testing. Additionally, the intravenous solution of 

terbinafine, used for preparation of eyedrops, is not universally avail
able. In a retrospective study of 90 filamentous mycotic keratitis cases, 
Liang et al.23 compared topical natamycin with terbinafine. A favorable 
response to terbinafine was reported in 89% of patients (n ¼ 40/45), 
which was comparable to natamycin (93%, n ¼ 42/45). However, the 
mean treatment duration was significantly longer in the 
terbinafine-group. In vitro susceptibility testing of T. destructans showed 
the lowest rate of minimal inhibitory concentration for terbinafine (MIC 
0.12μg/ml),4 which was lower than the MIC value for voriconazole for 
the isolate of our patient (0.5 μg/ml). 

In conclusion, we describe the first case of severe T. destructans 
keratomycosis presenting as a superinfection in herpetic keratitis. This 
case illustrates the importance of T. destructans as an emerging oppor
tunistic pathogen. Despite intensive antimycotic therapy, rapid pro
gression to corneal perforation can be seen. Early diagnosis using 
confocal microscopy, fungal culture and PCR can allow prompt initia
tion of treatment, which should be guided by in vitro susceptibility 
testing if available. Cases of severe keratitis should be followed closely, 
even with positive viral PCR. Further studies are needed to confirm that 
early administration of topical and systemic terbinafine in T. destructans 
keratitis can indeed prevent corneal perforation and the need for 
penetrating keratoplasty. 

4. Patient consent 

Written informed consents were obtained from the patient for pub
lication of this Case Report and accompanying images. A copy of the 
written consent is available for review by the editors of this journal. 
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