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Purpose:

 

Evaluations of visual acuity outcomes of eyes with endogenous fungal endoph-
thalmitis were made retrospectively, according to the classification proposed by Ishibashi.

 

Methods:

 

We surveyed endogenous fungal endophthalmitis cases at the 4 Nihon University
Hospitals and 20 affiliated hospitals. Sixty eyes of 34 patients were classified into five stages
according to Ishibashi’s system, and therapeutic methods and visual outcomes in each stage
were then evaluated.

 

Results:

 

Systemic antifungal drugs were efficacious in 82% of stage II and 69% of stage IIIa
cases. Antifungal drugs were even efficacious in 42% of stage IIIb cases. Among the unre-
sponsive cases, only half had been given the maximal dosage of antifungal drugs. Half of the
eyes in which vitrectomy had been performed at stage IIIb achieved a postoperative visual
acuity of 0.5 or better and none had a visual acuity of less than 0.03.

 

Conclusion:

 

Based on the above results, we concluded that systemic antifungal drugs should
be administered at the maximal dosage to stage II and IIIa cases. If these eyes progress to
stage IIIb despite receiving the maximal dosage, vitrectomy is indicated. For stage IIIb eyes,
the maximal dosage should be administered first. If not efficacious, vitrectomy should be car-
ried out before progression to stage IV.
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Introduction

 

Endogenous fungal endophthalmitis is reportedly
a relatively rare disease. However, since 1984, the
number of patients with this disease has increased
rapidly in Japan, with the massive dose administra-
tion of antibiotics or anticancer agents and the com-
mon use of intravenous hyperalimentation (IVH).

 

1,2

 

In 1993, Ishibashi

 

3

 

 proposed a new classification
for staging of this disease (Ishibashi’s classification,
Table 1), aimed at facilitating treatment selection for
endogenous fungal endophthalmitis.

However, no previous studies have examined the
usefulness of this staging method in a large number of
patients. We conducted a survey of this disease in the

4 Nihon University School of Medicine Hospitals and
20 affiliated hospitals and report our findings herein.

 

Materials and Methods

 

We conducted a questionnaire survey to determine
whether there were patients with endogenous fungal
endophthalmitis, and their clinical features, treat-
ment and clinical course, in the 4 Nihon University
Hospitals and 20 affiliated hospitals, where surgery
for systemic malignant tumors had been performed,
between January 1994 and December 1998. Ques-
tionnaires were collected from all institutions. In 11
(46%) of the 24 hospitals, there were patients who
had been diagnosed as having endogenous fungal en-
dophthalmitis during the above period. In 34 patients
(60 eyes) with this disease, background factors, such
as underlying systemic disease, were examined, and
the stage was evaluated according to Ishibashi’s clas-
sification. Treatments and the usefulness of the clas-
sification system were retrospectively evaluated.
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Results

 

Patient Backgrounds

 

Thirty-four patients (25 men and 9 women; 60
eyes). Age at diagnosis ranged from 10 to 82 years
(mean 
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 60.2 

 

6

 

 

 

13.6 years). Eight patients (8 eyes)
had monocular, while 26 patients (52 eyes) had bin-
ocular endogenous fungal endophthalmitis.

 

Underlying Systemic Diseases

 

Twenty (59%) of 34 patients developed endoge-
nous fungal endophthalmitis after surgery for sys-
temic malignant tumors. Three patients (9%) devel-
oped the disease after ileus surgery. Two patients
(6%) had gastric ulcer. Nine patients (26%) had
other diseases. Malignant tumors consisted of gastric
cancer in 7 patients, large intestinal cancer in 7,
esophageal cancer in 2, bladder cancer in 2, renal
cancer in 1, and ovarian cancer in 1. Other underly-
ing systemic diseases included gastric perforation,
hemorrhagic gastritis, cholecystitis, hepatic coma,
multiple myeloma, pleuritis, multiple trauma, en-
terocleisis and anorexia in one patient each. Six pa-
tients had diabetes.

 

Systemic Agents

 

Antibiotics had been prescribed for 29 (85%) of
the 34 patients. Anticancer agents had been pre-
scribed for 7 patients (21%), adrenocorticosteroids
for 4 (12%), and immunosuppressive agents for 3
(9%) (some had more than one condition). There
were only 2 patients (6%) who had not received any
of the above drugs.

 

Incidence of IVH and Fever

 

Twenty-eight patients (82%) had received IVH;
26 (76%) had experienced fever (39

 

8

 

C or higher).

 

Confirmation of Fungus

 

In 25 patients (74%), fungus was detected by spe-
cific methods. 

 

Candida albicans

 

 was identified in all
patients. Fungus was detected at the end of the IVH

 

catheter in 12 patients, by arterial blood culture in 7,
by urine culture in 2, in blood (1

 

→

 

3) beta-D-glucan
in 2, in sputum in 1, and in venous blood in 1 (fungus
was detected by more than one method in some pa-
tients). In 7 patients, fungus was locally detected by
microscopy or culture using vitreal specimens col-
lected during vitrectomy.

 

Ishibashi’s Classification at Diagnosis

 

At diagnosis, 2 (3%), 21 (35%), 18 (30%), 16
(27%), and 3 eyes (5%) were evaluated as being at
stage I, II, IIIa, IIIb, and IV respectively, according to
Ishibashi’s classification (Table 2). Thirty-four eyes
(57%) in total were evaluated as being at stage III.

 

Ophthalmological Treatment and Prognosis

 

In 47 eyes, ophthalmological treatment and prog-
nosis could be confirmed (Table 3). Of 47 eyes, 1, 17,
13, 14, and 2 were evaluated as being at stage I, II,
IIIa, IIIb and IV, respectively.

In this study, visual acuity was used as an outcome
parameter, and mainly classified into less than 0.03
and 0.5 or better. This was because severe visual loss
was defined as 5/200 or worse acuity in the Endoph-
thalmitis Vitrectomy Study, which was conducted in
the United States

 

4

 

, and because visual acuity of 0.5
or better was considered to be adequate for reading.

Furthermore, patients in whom lesions disap-
peared or were reduced and there was no recrudes-
cence after discontinuation of drug administration
were regarded as “responded or efficacious” (ie, re-
sponders to antifungal agents).

One stage I eye responded to systemic administra-
tion of an antifungal agent, and final visual acuity
was 1.2. In this patient, the contralateral eye was
evaluated as stage IV.

Of 17 stage II eyes, 14 responded to antifungal
agents. The final visual acuity was less than 0.03 in
7% and 0.5 or better in 86% of these eyes. Visual
acuity less than 0.03 was associated with cicatrization
at the macula. The remaining 3 eyes did not respond
to antifungal agents, and deteriorated to stage IV.

 

Table 1.

 

Ishibashi’s Proposed Classification of Stages of 
Endogenous Fungal Endophthalmitis

 

Stage I: Appearance of inflammatory cells in anterior chamber 
and vitreous

State II: Appearance of white round lesions in posterior fundus
Stage IIIa: Appearance of mild opacity in vitreous
Stage IIIb: Moderate or severe opacity in vitreous
Stage IV: Retinal detachment or totally opaque vitreous

 

Table 2.

 

Ishibashi’s Classification Applied in 
This Study for Diagnosis

 

Stage I: 2 eyes (3%)
Stage II: 21 eyes (35%)
Stage IIIa: 18 eyes (30%)
Stage IIIb: 16 eyes (27%)
Stage IV: 3 eyes (5%)
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Vitrectomy was not performed due to the poor gen-
eral condition of the patients. These patients had vi-
sual acuity of hand motion or worse.

Of 13 stage IIIa eyes, 9 responded to antifungal
agents. The final visual acuity was less than 0.03 in
11% and 0.5 or better in 67% of these eyes. Visual
acuity less than 0.03 was associated with cicatrization
at the macula. The remaining 4 eyes did not respond
to antifungal agents, and deteriorated to stage IIIb.
Vitrectomy was performed in these 4 eyes. None of
the 4 had a visual acuity worse than 0.03 and 2 (50%)
had better than 0.5 acuity.

Of 14 stage IIIb eyes, 12 were administered anti-
fungal agents. Five eyes responded to this treatment,
while 7 did not. In 2 eyes, vitrectomy was immedi-
ately performed without administration of antifungal
agents. In all 5 eyes that responded to antifungal
agents, final visual acuity was 0.5 or better. However,
final visual acuity was less than 0.03 and 0.5 or better
in 43% and 29%, respectively, of the 7 eyes that did
not respond to antifungal agents. Briefly, in 4 of
these 7 eyes, vitrectomy was performed at stage IIIb.
None of the eyes had a visual acuity below 0.03, and
in half, visual acuity was 0.5 or better. In 1 eye, vit-
rectomy was performed after deterioration to stage
IV, resulting in a visual acuity of only hand motion.
In the remaining 2 eyes, administration of antifungal
agents alone was continued due to the poor general

condition of the patients, despite deterioration to
stage IV. Visual acuity was only light perception in
these 2 cases. Furthermore, in the 2 eyes in which
vitrectomy was immediately performed without anti-
fungal agents, final visual acuity was 0.09 and 1.0.

Of 2 stage IV eyes, loss of sight occurred in 1 in
which vitrectomy was immediately performed. In the
eye in which an antifungal agent alone was adminis-
tered due to the patient’s poor general condition, fi-
nal visual acuity was light perception.

Visual acuity outcomes are summarized in Table
3F. Twenty-nine eyes that responded to antifungal
agents showed good outcomes. Seven percent of the
eyes had a visual acuity worse than 0.03, while 83%
had an acuity of 0.5 or better. On the other hand, in
47% of 15 eyes that did not respond to antifungal
agents, final visual acuity was less than 0.03. In 27%
of these 15 eyes, final visual acuity was 0.5 or better.
However, among eyes that did not respond to anti-
fungal agents, none of 4 eyes in which vitrectomy
had been performed due to progression from stage
IIIa at diagnosis to stage IIIb had a final visual acuity
below 0.03. Also, none of the 4 eyes in which the
stage was evaluated as IIIb at diagnosis, and in which
surgery had been performed in stage IIIb, had an
acuity of worse than 0.03. Two of the latter 4 eyes
had a postoperative visual acuity of 0.5 or better.
Furthermore, of the 3 eyes in which vitrectomy had

 

Table 3.

 

Ophthalmological Treatment and Prognosis in 47 Eyes

 

No. of eyes % 

 

,

 

 0.03 % 

 

$

 

 0.5

A. State I (1 eye)
Responded to antifungal agent 1 0 100
No response to antifungal agent 0

B. Stage II (17 eyes)
Responded to antifungal agent 14 7 86
No response to antifungal agent 3 100 0

C. Stage IIIa (13 eyes)
Responded to antifungal agent 9 11 67
No response to antifungal agent 4 0 50

D. Stage IIIb (14 eyes)
Responded to antifungal agent 5 0 100
No response to antifungal agent 7 43 29
Vitrectomy without antifungal agent* 2 0 50

E. Stage IV (2 eyes)
Responded to antifungal agent 0
No response to antifungal agent 1 100 0
Vitrectomy without antifungal agent* 1 100 0

F. Stages I to IV (47 eyes)
Responded to antifungal agent 29 7 83
No response to antifungal agent 15 47 27
Vitrectomy without antifungal agent* 3 33 33

*Vitrectomy was performed immediately after diagnosis without administration of antifungal agents.
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been performed without administration of antifungal
agents, one had a visual acuity below 0.03, while one
had a visual acuity above 0.5.

 

Types of Antifungal Agents and Efficacy

 

Responses to systemic administration of antifun-
gal agents are shown in Table 4. Of 44 eyes, 29
(66%) responded to this treatment, while 15 eyes
(34%) did not. However, of the 15 eyes, maximal
doses of antifungal agents were prescribed in one
stage II eye, 2 stage IIIa eyes, and 4 stage IIIb eyes
(total: 7 eyes).

“Maximal dose administration” indicates adminis-
tration of “the maximal daily dose,” as recom-
mended by the manufacturer of each agent, for 2
weeks or more. The period of 2 weeks or more was
established, because Someya et al

 

5 

 

reported fundus
lesions in 4 patients treated with itraconazole to be
improved more than 2 weeks after the initiation of
treatment, and that drug administration achieved a
complete cure in 1 of these patients.

The maximal daily doses of frequently prescribed
agents are as follows: fluconazole, 400 mg; micona-
zole, 1,200 mg; and itraconazole, 200 mg.

When the effects of antifungal agents were exam-
ined with respect to the stages of Ishibashi’s classifi-
cation, response rates were 100%, 82%, 69%, 42%,
and 0% in stage I, stage II, stage IIIa, stage IIIb, and
stage IV eyes, respectively.

The antifungal agents are summarized in Table 5.
Twenty-four eyes (55%) were treated with flucona-
zole alone. Four eyes (9%) were treated with micon-
azole alone. Two eyes (6%) were treated with am-
photericin B syrup alone (a 10-year-old child).

In 11 cases (24%), fluconazole was switched to
itraconazole. In one case (2%), fluconazole was
switched to miconazole. In one case (2%), itracona-
zole alone was switched to combination therapy with

itraconazole and fluconazole. In one case (2%), flu-
conazole was switched to miconazole, and then
changed to itraconazole.

As the dose and administration period varied, re-
sponse rates were examined only for frequently pre-
scribed agents. Response rates were 63% in eyes
treated with fluconazole alone and 82% in those in
which fluconazole was replaced by itraconazole.

 

Outcome After Vitrectomy

 

In 9 eyes in which vitrectomy was performed be-
cause there was no response to antifungal agents and
in 3 eyes in which vitrectomy was performed without
administration of antifungal agents (total: 12 eyes),
the visual acuity outcome was examined (Table 6).
None of 10 eyes in which surgery was performed at
stage IIIb had a final visual acuity below 0.03. Five
(50%) of these eyes had an acuity of 0.5 or better. Of
the 2 eyes in which surgery was performed at stage
IV, loss of sight occurred in one and visual acuity
was hand motion in the other.

 

Discussion

 

In the first part of this report, background factors
are discussed. In patients with endogenous fungal
endophthalmitis, medical histories are characterized
by (1) the presence of severe underlying diseases,
such as cancer, hematological disorders, and recu-
peration from major surgery; (2) long-term massive
dose administration of anticancer agents, immuno-
suppressive agents, antibiotics, and steroids; (3) IVH

 

Table 4.

 

The Response to Systemic Administration of 
Antifungal Agents in 44 Eyes*

 

Stage Responded

 

†

 

No response

 

‡

 

I 1/1 eyes (100) 0/1 eyes (0)
II 14/17 eyes (82) 3/17 eyes (18)
IIIa 9/13 eyes (69) 4/13 eyes (31)
IIIb 5/12 eyes (42) 7/12 eyes (58)
IV 0/1 eyes (0) 1/1 eyes (100)
Total 29/44 eyes (66) 15/44 eyes (34)

*Values in parentheses are percentages.

 

†

 

Responded to antifungal agent.

 

‡

 

No response to antifungal agent.

 

Table 5.

 

Antifungal Agents*

 

Antifungal Agent No. of Eyes

Fluconazole alone 24 eyes (55)
Miconazole alone 4 eyes (9)
Amphotericin B syrup alone 2 eyes (6)
Fluconazole  

 

→

 

 Itraconazole 11 eyes (24)
Fluconazole 

 

→

 

 Miconazole 1 eye (2)
Itraconazole 

 

→

 

 Itraconazole 

 

1

 

 Fluconazole 1 eye (2)
Fluconazole 

 

→

 

 Miconazole 

 

→

 

 Itraconazole 1 eye (2)

*Values in parentheses are percentages.

 

Table 6.

 

Outcome After Vitrectomy in 13 Eyes*

 

Visual Acuity

Stage

 

,

 

0.03

 

$

 

0.5

IIIb 0/10 eyes (0) 5/10 eyes (50)
IV 2/2 eyes (100) 0/0 eyes (0)

*Values in parentheses are percentages.
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PROGNOSIS OF ENDOGENOUS FUNGAL ENDOPHTHALMITIS

 

and intravenous indwelling catheters; and (4) hemat-
omycosis.

 

1

 

 In this survey, a history of IVH and fever
of 39

 

8

 

C or higher suggesting the presence of hemato-
mycosis were confirmed in approximately 80% of
patients. Approximately 60% of the patients devel-
oped endogenous fungal endophthalmitis after sur-
gery for malignant tumors. However, there were a
few patients without serious underlying diseases (2
patients with gastric ulcer, 1 with anorexia). One of
the gastric ulcer patients was previously reported by
the Department of Internal Medicine, Surugadai Ni-
hon University Hospital.

 

6 

 

In this patient, IVH was
performed because the fasting period had been pro-
longed. With respect to systemic administration, the
agents described above (2), including particularly
antibiotics, had been prescribed in most cases. How-
ever, 2 patients had not been given any of these
agents. One had a gastric ulcer, the other anorexia.
These 2 patients had received IVH. These cases sug-
gest that endogenous fungal endophthalmitis may
develop in patients undergoing IVH even in the ab-
sence of serious underlying diseases.

In this survey, the stage at diagnosis was evaluated
as I, II, IIIa, IIIb, and IV in 3%, 35%, 30%, 27%,
and 5%, respectively, of the eyes according to Ishi-
bashi’s classification. There were only 2 stage I eyes.
In these patients, the contralateral eyes were in
stages IIIb and IV, respectively. There were no stage
I eyes with normal contralateral eyes. The patient
with gastric ulcer, who was reported by the Depart-
ment of Internal Medicine

 

6

 

, initially consulted the
Department of Ophthalmology for conjunctival con-
gestion of the left eye and a disagreeable ocular sen-
sation. At this point, findings corresponding to stage
I were observed in the left eye. However, episcleritis
was diagnosed on the initial consultation with our
department, suggesting that it is difficult to diagnose
stage I endogenous fungal endophthalmitis.

This section of the report focuses on therapeutic
strategies, with respect to the stages of Ishibashi’s
classification. When the effects of antifungal agents
were examined, response rates were 100%, approxi-
mately 80%, approximately 70%, approximately
40%, and 0% in stage I, stage II, stage IIIa, stage
IIIb, and stage IV eyes, respectively. Less than 10%
of responders showed severe visual loss (visual acu-
ity: less than 0.03). Approximately 80% of respond-
ers had a visual acuity of 0.5 or better, adequate for
reading. Two eyes had visual acuities below 0.03 due
to cicatrization on the macula. However, such events
were observed only in 2 (7%) of 29 eyes that re-
sponded to antifungal agents. Overall, the visual acu-
ity outcome was good in responders.

Management of nonresponders to antifungal
agents may be an issue. In our survey, 15 eyes did
not respond to antifungal agents. As described
above, about half the eyes did not respond despite
administration of the maximal dose of antifungal
agents. In about half of the nonresponders, final vi-
sual acuity was less than 0.03. In less than 30% of
nonresponders, final visual acuity was 0.5 or better.
However, among nonresponders, none of the eyes in
which vitrectomy had been performed in stage IIIb
had a visual acuity below 0.03. Half of these eyes had
a final visual acuity better than 0.5. In eyes with de-
terioration to stage IV or eyes in which the stage was
evaluated as IV at diagnosis, final visual acuity was
no better than hand motion, regardless of whether
surgery had been carried out. This result was similar
to the outcomes of vitrectomy. None of the eyes in
which vitrectomy had been performed in stage IIIb
had a visual acuity below 0.03. Half of these eyes had
a final visual acuity of 0.5 or better. However, in eyes
in which surgery had been performed in stage IV, fi-
nal visual acuity was hand motion or worse. Thus,
the stages of Ishibashi’s classification accurately re-
flect the effects of antifungal agents and outcome af-
ter vitrectomy, and may be useful for selecting a
therapeutic strategy.

In the article proposing this staging system,

 

3

 

 Ishi-
bashi indicated that a complete cure was achieved by
systemic administration of antifungal agents alone in
36 of 40 eyes with stage IIIa or lower disease classifi-
cation (20 patients). In our survey, about 20% of
stage II eyes and about 30% of stage IIIa eyes did
not respond to antifungal agents. Ishibashi did not
describe the antifungal treatment in detail,

 

3

 

 and the
reason for the difference in treatment results be-
tween the two studies is unclear.

However, among the eyes of nonresponders in our
survey, only about 50% had been given the maximal
dose of antifungal agents. We cannot rule out the
possibility that the number of nonresponders might
have been lower if the maximal dose had been ad-
ministered.

Although the prognosis of eyes which deterio-
rated to stage IV was very poor, the clinical course of
endogenous fungal endophthalmitis is relatively slow
compared with that of bacterial endophthalmitis.
Furthermore, the possibility of observing the fundus
allows careful follow up after administration of the
maximal dose of antifungal agents in stage IIIb eyes.
Thus, it may be possible to treat stage IIIb eyes with
the maximal dose of antifungal agents prior to vitrec-
tomy. If signs such as increased vitreous opacity,
which indicate deterioration to stage IV are ob-
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served, vitrectomy should be performed as soon as
possible.

Based on these results, we consider the following
therapeutic strategies to be appropriate: (1) in pa-
tients with endogenous fungal endophthalmitis, Ishi-
bashi’s classification should be applied; (2) in stage
II and stage IIIa patients, the maximal dose of anti-
fungal agents should be administered, but when the
condition deteriorates to stage IIIb, vitrectomy
should be performed; and (3) In stage IIIb patients,
the maximal dose of antifungal agents should ini-
tially be administered, and in nonresponders, vitrec-
tomy should be performed before the condition de-
teriorates to stage IV.

In the future, long-term outcomes should be ex-
amined in patients treated using these strategies.
Furthermore, in this survey, administration of the
maximal daily dose, as indicated by the manufac-
turer, for 2 weeks or more was regarded as “maximal
dose administration.” However, the period of 2
weeks or more was based only on the course de-
scribed in the literature cited above.

 

5

 

 The most ap-
propriate administration period at the maximal daily
dose should be further examined in the future.
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