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Spectrum of signs, symptoms, and treatment in amphotericin B-resistant
Trichosporon endophthalmitis: A series of ten cases of post—cataract surgery

cluster endophthalmitis

Saurabh Agrawal

Purpose: The aim of this study was to present the signs, symptoms, management, and outcome of a series
of cases of cluster endophthalmitis caused by a multi-drug resistant fungus, Trichosporon. Methods: This
was a retrospective, non-randomized, consecutive interventional case series. Ten cases of postoperative
endophthalmitis operated by a surgeon on three consecutive operation theater (OT) days presented
3-5 months after their surgery. All cases were microbiologically confirmed. The pathogen was found to be
resistant to most antifungals, including amphotericin B. The cases had a latent period of around 45 days.
Management of endophthalmitis included intravitreal injections, anterior chamber (AC) lavage, Pars Plana
vitrectomy (PPV), posterior capsulotomy, IOL, and capsular bag removal. Multiple intravitreal injections
were required due to recurrence of infections after initial improvement with voriconazole injections.
Results: Structural integrity was maintained and infection-free status was achieved in all the eyes. The
presenting vision ranged from 6/60 to PL (perception of light). Seven out of 10 had improvement in their
final vision over the presenting vision. Final outcome of four patients had vision of 6/24 or better, 4 patients
had vision in the range of 2/60 to 6/36 and 2 patients had PL. Conclusion: Trichosporon can cause devasting
infections even in the immunocompetent, especially in association with implants and catheters. Triazoles
form the mainstay of treatment of Trichosporon infection due to the high susceptibility of the organism
in vitro. A regimen including voriconazole and amphotericin B may prove to be the most effective. This is
the first report of an outbreak of cluster endophthalmitis caused by Trichosporon.
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Postoperative fungal endophthalmitis often presents as late
onset endopthalmitis with latent period of 20 days.! The delay
between the surgery, when the pathogen gains access to the
eye, and the appearance of the first signs and symptoms of
the infection depends on the virulence and replication rate of
the pathogen. Chronic endophthalmitis presents as insidious
intraocular inflammation mimicking granulomatous uveitis.
This delays the identification of infective etiology. The capsular
bag is often the reservoir of the infection and resolution requires
removal of the capsular bag with the intraocular lens and
intravitreal antibiotic injections.®

Pathogenic fungi in humans are classified as molds, yeasts,
and dimorphic. Yeasts are a rare cause of endophthalmitis.
However, Candida species are acommon cause of disseminated
nosocomial infections and endogenous endophthalmitis
in the immunocompromised.®! Rare fungal pathogens like
Trichosporon have recently emerged as a significant cause of
opportunistic infections.™ Systemic infections with Trichosporon
spp. are associated with neutropenic cancer patients,
bed-ridden patients with indwelling intravenous lines and
catheterization, or patients with implants on dialysis.5*! Despite
the use of antifungal drugs to treat trichosporonosis, infection
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is often persistent and is associated with high mortality.” The
propensity of the organism to form biofilms on the substrate
of the implants provides a route to gain systemic access and
cause infections. Ocular implants like the intraocular lens (IOL)
may also provide a similar substrate for the fungus to adhere,
multiply, and resist the host defenses to cause endophthalmitis.

Antifungals can be grouped into four classes based
on their mechanism of action: azoles (fluconazole,
itraconazole, voriconazole), polyenes (Amphotericin
B), echinocandins (caspofungin, micafungin), and
others (5-fluorocytosine). All antifungals, however, have
limitations in treatment of fungal endophthalmitis like poor
ocular penetration of systemic and topical drugs, innate
resistance of fungal pathogens to the drugs, fungistatic
action of drugs (azoles), difference in in vitro and in vivo
susceptibility of the pathogen to the drug and also difference
in the susceptibility of the drug among the fungal species or
isolates.[®”! Combining antifungal drugs with complimentary
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mechanism of action has proved to be a successful treatment
strategy against several systemic fungal infections.["

The high in vitro susceptibility of Trichosporon spp. to the
azole group of antifungals (fluconazole, voriconazole) makes
regimens including the azoles the most prudent treatment
approach. This case series provides important insights for the
ophthalmologists to be aware and cautious of a potentially
catastrophic but easily avoidable pathogen.

Methods

The cataract (manual small-incision) surgeries for the cases
were performed by a single surgeon elsewhere on three days:
“day 1”7, “day 2”, and “day 3”, each seven days apart. The
patients had presented at least a month after surgery with
symptoms of pain, redness, and decrease in vision to the
surgeon and were treated as having persistent postoperative
inflammation. When the inflammation did not resolve
completely with the treatment, the surgeon referred the patients
for a second opinion and further management.

The cases presented 70-122 days after cataract surgery (mean
98.7 days). The onset of symptoms was after 36-99 days (latent
period) of surgery (mean 56 days, median 46.5 days). The
duration of symptoms varied from 15 days to 70 days.

The average age of the patients was 62 years, with
male-to-female ratio being 4:6. All patients were from rural
backgrounds. One patient had diabetes mellitus though it was
well controlled by oral hypoglycemics.

All the patients had received treatment for “prolonged post
operative inflammation” in the intervening periods in the form
of topical antibiotic-steroid drops. Six patients had received a
short course of oral steroids in the intervening period.

All patients presented with redness, pain, excessive
watering, and gradual decrease in visual acuity in the operated
eye.

The initial visual acuity at presentation ranged from 6/60
to hand movements (HM). Eight out of ten patients had vision
equal to or less than counting fingers (CF) close to face.

All patients had congestion with corneal edema and severe
anterior chamber (AC) reaction with hypopyon. The hypopyon
varied from minimal (<1 mm) to 4 mm. All patients had fibrinous
exudates in the AC with thick aggregates in the pupillary area.
Miotic pupil with thick exudates and an occlusion pupillae
type of picture [Figs. 1 and 2] was present in 6/10 cases. B-scan
showed exudates in anterior vitreous in all the cases [Fig. 3].
Patients 6 and 7 had the most aggressive signs, with severe
corneal edema and exudates filling almost the entire AC.

The first two cases received injection (inj.) vancomycin,
ceftazidime, and amphotericin B as first the injection. After
vitreous culture sensitivity report of patient 2 [Table 1]
which showed excellent sensitivity of the fungal pathogen to
voriconazole, the following patients received voriconazole
and vancomycin as the first and subsequent injections. AC
wash and capsular sac flushing were done with voriconazole
plus vancomycin. Patients were examined on the 2", 5%, and
10" post-injection days and subsequent interventions were
carried out when necessary. Follow-up was scheduled at
2, 4, 6, and 8 weeks. In patients 5, 6, 7—who required more

Table 1: Antifungal sensitivity by disc diffusion method
for Trichosporon spp. (Patient 2)

Drug MIC
Fluconazole

Sensitive 16 microg/ml
Voriconazole

Sensitive 1 microg/ml
ltraconazole

Resistant 64 microg/ml
Amphotericin B

Resistant 4 microg/ml

MIC was done by Broth dilution method (CLSI M27-A2). “Sensitive” indicates
that the organism is inhibited by the usual achievable concentration of
antibiotic with standard systemic dosage, while “resistant” implies that the
organism is not inhibited by the achievable concentration of the standard
dose. MIC: Minimum Inhibitory Concentration

Figure 1: Patient 4 after first intravitreal injection — condensation of
fibrinous plaque in the pupillary area

than three intravitreal injections—amphotericin B was also
added in subsequent injections, whereas in patients 8, 9, 10
amphotericin B was added in the second or third injection
itself. Dexamethasone was added to the intravitreal injection
after pars plana vitrectomy (PPV). The patients received an
average of 3.7 antibiotic injections (range 2-5). Nine patients
underwent core PPV. In 6 out of 9 cases, PPV was done as the
second intervention. In five eyes, posterior capsulotomy was
done during the PPV itself while in two eyes it was done by
Nd: YAG laser capsulotomy before giving the subsequent
intravitreal injection. In twp patients, IOL explantation with
lens capsule removal was done.

All patients were administered oral fluconazole 150 mg daily
for six weeks. Topical regimen included voriconazole eight
times per day, dexamethasone (0.1%) plus moxifloxacin (0.5%)
hourly, and homatropine 1% twice daily. Vitreous samples
were sent for microbiological examination on all the instances
of intervention. Gram stain, KOH stain, and culture were
done for all samples. The culture was carried out on 5% sheep
blood agar, chocolate agar, MacConkey agar, and brain heart
infusion (BHI) broth. Further identification and antibiotic
sensitivity were done whenever possible.

The onset and duration of symptoms, presenting vision,
number of interventions, and final vision are tabulated in Table 2.
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Results

All'10 eyes achieved infection-free status and maintained globe
integrity. Four eyes achieved vision of 6/24 or better. Four eyes
had final vision ranging between 6/60 and CF close to face
while two eyes had just light perception. In all, seven patients
showed improvement over their presenting vision. There was
no change in one patient, while two patients had further fall in
vision despite the treatment. The patients with the maximum
duration of symptoms (70 days) had the most severe signs and
unfavorable outcome of treatment while those with minimal
duration of symptoms (15 days: patient 9 and patient 2) had
better outcomes and faster convalescence.

Eyes that received voriconazole as the initial
injection (8 of the 10 patients, patient 3 onwards) had
re-appearance of signs (5-7 days) after initial improvement
and required multiple injections. The decision to re-treat was
based on reappearance of AC cells with hypopyon, fibrinous
exudates in the pupillary area on the anterior lens surface
[Fig. 4] with symptoms of pain and loss of recovered vision [Fig.
1]. There was recurrence of infection in six of the eight patients
who underwent PPV and they were given repeat intravitreal
injections with AC lavage. IOL explantation with capsular bag
removal was done in two of the cases and helped in achieving
an infection-free state.

All the cases were culture positive for yeast on at least one
occasion. Identification of Trichosporon spp. was obtained in five
patients [Fig. 5] and the remaining five tested positive for “yeast
like”, “slow growing” fungal element. Patients 4, 5, 7, 8, and 10
tested culture positive for fungus on more than one occasion,
implying the pathogen persisted even after voriconazole
injections. Patient 5 tested positive on three occasions [Table 3].

Discussion

Trichosporon is ubiquitous in nature: on soil, decomposing
wood, stagnant water, rivers, lakes, air, and on rodent and
cattle skin. In humanes, it is part of the skin flora, especially of
the inguinal and perianal region; it may temporarily colonize
the respiratory or gastrointestinal (GI) tracts also. It is known
to cause respiratory infection, skin infections (white piedra),
sepsis, and eye infections.” Invasive trichosporonosis (sepsis
and eye infections) is documented mostly in patients with
hematological malignancies and other immunocompromised
conditions, whereas skin infections and allergic pneumonia
are documented in predominantly immune-competent hosts."!
Reported infections of the eye till now were isolated cases in
the immunocompromised.™ ! This is the first instance when
an incidence of cluster Trichosporon endophthalmitis in healthy
individuals undergoing cataract surgery is being reported.

On talking to the surgeon, it was known that a total of
32 patients underwent operation on those three days. Of the
10 cases reported, three were operated on day 1, four on day 2,
and three on day 3. The cases showed a mean latent period of
over 49 days which is more than the reported 20 days for fungal
endophthalmitis by Chakrabarti et al.l' by almost a month. This
highlights the slow replication rate of the causative organism.
There was also a wide variation in the number of days between
the onset of the symptoms of the patient and the time the first
treatment for endophthalmitis was administered. This duration
varied from 15 days to 70 days. Longer duration of symptoms

Table 2: Presenting vision, time elapsed since the
cataract surgery (days), latent period (days), duration of
symptoms (days), number of interventions done, and the
final visual outcome of the patients

Case# Presenting Time Since Latent No. of Final
Vn Surgery  Period Interventions Vn
1 HM 75 45 (30) 3 FC-4m
2 HM 70 51 (19) 2 6/24
3 FC CF 87 62 (25) 4 FC CF
4 HM 95 40 (55) 4 FC CF
5 6/60 98 36 (62) 5 6/24
6 HM 108 38 (70) 5 PL+
7 HM 108 38 (70) 5 PL+
8 HM 110 70 (40) 4 FC3m
9 6/60 114 99 (15) 2 6/18
10 HM 122 79 (45) 3 6/24

Average latent period is 56 days after surgery (median: 46.5 days). The
figures in parenthesis in the third column show the duration of symptoms
in days before the patient presented at our clinic. Higher numbers seem
associated with poorer prognosis

Table 3: Sensitivity of the Trichosporon spp. in the
vitreous culture of the patient no. 5 after two intravitreal
injections of voriconazole

Drug MIC (microg/ml)
Voriconazole

Sensitive 1
Fluconazole

Sensitive 4
Amphotericin B

Resistant 8
Caspofungin

Resistant 4
Micafungin

Intermediate 0.5
Flucytosine

Resistant >64

MIC was done by Broth dilution method (CLSI M27-A2). “Sensitive” indicates
that the organism is inhibited by usual achievable concentration of antibiotic

with standard systemic dosage, while “resistant” implies that the organism is
not inhibited by the achievable concentration of the standard dose

was associated with more severe signs (patients 6 and 7) [Table 2]
and a more unfavorable final outcome while definitive treatment
with shorter duration of symptoms led to better prognosis.

The source of the infection could not be definitively
identified due to the long time gap between the surgeries
and the first diagnosis of endophthalmitis. The operation
theater (OT) cultures turned out to be negative for
Trichosporon. The batches of irrigating fluid and viscoelastic
had already been consumed completely by the time the
possibility of cluster endophthalmitis was conveyed to
the surgeon. The ubiquitous presence of the organism
makes it difficult to pinpoint the possible source but
contamination of disposables with unsterile water was a
high possibility. It can only be speculated that the likely
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Figure 2: Patient 10 (a) at presentation and (b) after treatment

Figure 4: Patient 5. (a) Ring of white deposits on the posterior capsule
after first intravitreal injection. (b) Final image after treatment

culprit was the disposables packed in paper-plastic sealable
bags (microblades, the polymethyl methacrylate [PMMA]
intraocular lens). One of the sides of the packaging —which

Figure 3: (a) Fundus photograph of patient 2 showing the cotton-
wool-like vitreous deposits. (b) Fundus photograph of patient 2 after
treatment. Note the old branch retinal vein occlusion (BRVO)

Figure 5: (a) Growth of the Trichosporon colonies on blood agar
(patient 2). (b) Chocolate agar (patient 5)

is porous paper and enables gas/steam sterilization—can
also allow contamination of the contents on getting wet!
The paper then invariably dries up but the pathogen may
survive in the packaging or on the lens surface.

Systemic infections with Trichosporon spp. are associated
with venous, vesical, or peritoneal catheter devices due to the
ability of the fungal species to produce an extracellular matrix
that allows the aggregation of cells and their adherence to both
inorganic and organic surfaces.” Some studies suggest that the
prosthetic devices act as substrates not only for adhesion but
also for growth as colonies, embedded in the “extracellular
polymeric substance” or the matrix produced by the fungal
cells.P!

This ability to form biofilms on implants — intraocular
lens is the reason many of our patients had a thick adherent
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Table 4: A comparison of reported case series of endophthalmitis caused by yeasts (Candida) treated by intravitreal

voriconazole

# Case Series No. of Cases Pathogen Antifungal Used No. of Injections intervention/patient

1. Bienvenu, et al.?® 5 Candida Voriconazole 4 (2-9)

2. Leung, et al.?" 16 Candida (4) Voriconazole/ 4.4 ( +/-2.8)
Amphotericin B/Miconazole

3. Present study 10 Trichosporon Voriconazole/ 3.7(2-5)

Amphotericin B

(PPV in 9/10)

fibrous membrane covering the entire lens surfaces, which
was extremely difficult to remove completely. The infection in
patients 3,4, 5, 6, 7, 8, and 10 persisted and multiple injections
had to be given. Itis likely that the biofilm aggregates of fungus
on capsular bag and lens surface escaped the antifungals and
acted as reservoirs of infection.

Trichosporon asahii biofilms have been found to
be resistant to all antifungals, and up to 16,000 times
more resistant to voriconazole than non-biofilm
cells.®! Trichosporon spp. exhibit an intrinsic resistance to
the echinocandins (caspofungin, micafungin) and a poor
susceptibility to the polyenes (amphotericin B), making
it a difficult pathogen to manage.[*”! Some Trichosporon
species are also known to show reduced sensitivity to even
triazoles!!"*!°! Yet another factor adding to the virulence of
Trichosporon is the ability of the fungus to produce certain
enzymes (proteases and phospholipases) that increase fungal
pathogenicity by breaking up proteins and disrupting host
cell membranes. !

Notably voriconazole’s half-life in the eye is in hours,
perhaps a reason why symptoms reappeared after the initial
improvement; the drug levels fell before the fungus could be
eliminated. Its half-life in vitrectomized eyes is even lesser. (It
is 6.5 hours in experimental animal models and 2.5 hours in
vitrectomized eyes.)!"”!

In the final outcome, patients who received amphotericin
B (half-life of 8.9 days in vitreous and 1.8 days in vitrectomized
eyes in same animal models)"¥! did better and required lesser
interventions (after receiving amphotericin B) compared to
patients who received just voriconazole.

The concentration of amphotericin B given by intravitreal
injection is 5 microg/0.1 ml or 50 microg/ml (Minimum
Inhibitory Concentration [MIC]: 4 microg/ml) while the
concentration of voriconazole given by intravitreal injection
is 100 microg/0.1 ml or 1000 microg/ml (MIC: 1 microg/
ml) [Table 1]. In accordance with the sensitivity reports,
voriconazole should have eliminated the fungal pathogen;
yet there were persistent culture-positive samples even after
multiple voriconazole injections, while no sample came positive
after amphotericin B injection. The fact that amphotericin B was
able to eliminate the infection alone in the first two cases (as
the subsequent culture came negative, though injection
voriconazole was still administered at the time of subsequent
intervention) and none of the culture samples came positive
after amphotericin B injection in later cases indicate that the
in vivo efficacy of amphotericin B against this Trichosporon spp.
was much more than the reported in vitro efficacy. The culture
positivity even after two intravitreal injections of voriconazole

to which the pathogen was sensitive in vitro [Table 3] prompted
the addition of another antifungal (amphotericin B) in all
subsequent injections.

Literature search yields very few results for exogenous
endophthalmitis case series where the pathogens are only
yeasts. In most cases of endogenous ophthalmitis, intravitreal
injections are used with high intravenous doses of antifungals.!™!
Resistance of the pathogen to the administered drug has led to
the usage of multiple drugs in combination.'” On comparing
with other such case series of Candida endophthalmitis being
treated with voriconazole [Table 4], it is evident that multiple
repeat injections of voriconazole (average 4+, range 2-9) were
needed to eliminate the infection.

All patients in the present series received oral fluconazole
after the first intravitreal injection but it did not seem to have
any effect on the infection as the cultures continued to come
positive irrespective. It would be safe to conclude that oral
antifungals in the prescribed daily oral doses alone do not have
any perceptible effect on the infection in cases of Trichosporon
endophthalmitis.

Conclusion

Trichosporon is a multi-drug-resistant ubiquitous yeast that
is capable of causing devastating cluster endophthalmitis in
immunocompetent patients undergoing cataract surgery.
Implants like intraocular lens and catheters in paper-plastic
sealed bags can be contaminated by water-borne pathogens as
the porous paper of the bag allows permeation of pathogens
when wet, thereby increasing the risk of systemic infections
including endophthalmitis. There is a definite pharmacokinetic
advantage in administering the combination of voriconazole
and amphotericin B for Trichosporon (yeast) endophthalmitis.
Oral antifungals alone have little role in Trichosporon
endophthalmitis.
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