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Effect of intravitreal dexamethasone
on vitreous vancomycin concentrations
in patients with suspected postoperative
bacterial endophthalmitis

Abstract Purpose: To study intra-
vitreal dexamethasone and vanco-
mycin concentrations, when used
together in patients with suspected
postoperative bacterial endophthalmi-
tis. Animal studies had suggested that
dexamethasone might decrease the
concentration of vancomycin.
Design: Prospective randomized
clinical trial in a tertiary referral
center. Methods: Twenty-nine con-
secutive patients with suspected
postoperative bacterial endophthalmi-
tis underwent a vitreous biopsy fol-
lowed by intravitreal injection of
antibiotics (0.2 mg vancomycin, 0.05
mg gentamicin) and 400 μg dexa-
methasone or placebo. After 3–4
days, the intravitreal injection of
antibiotics and dexamethasone or
placebo was repeated. In 18 patients,
a second biopsy was taken for repeat
culture and measurement of vanco-
mycin and dexamethasone concentra-

tions. Results: In 20/29 patients
(69%) the first vitreous cultures were
positive; the second culture was neg-
ative in all cases. Thirteen out of 29
patients received dexamethasone.
Dexamethasone concentrations
showed an average of 25 ng/ml 3 days
after injection, with an estimated half-
life of 5.5 h. Vancomycin concentra-
tions in patients given dexamethasone
tended to be higher compared with
those in the placebo group (P=0.061).
Conclusion: Intravitreal dexametha-
sone does not lead to decreased
vancomycin concentrations, when
given simultaneously in the treatment
of patients with suspected bacterial
endophthalmitis.
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Introduction

Postoperative bacterial endophthalmitis is a sight-threat-
ening complication of intraocular surgery. The infecting
bacteria, by replication and release of toxins, and the in-
flammatory response of the host contribute to the damage
inflicted to the ocular structures [1]. In the treatment of
bacterial meningitis, corticosteroids are of proven use, in
addition to antibiotics, in reducing morbidity and mortality
[3] presumably by limiting the recruitment of leucocytes,
by stabilizing the blood-brain barrier (which is very similar
in nature to the blood-retina barrier) and by producing

cytoprotectants. Also in ophthalmology, corticosteroids
have a beneficial effect on the outcome of endophthalmitis
in most animal studies ([5], [7]). However, two studies ([8],
[10]) reported that dexamethasone may decrease the van-
comycin concentrations, a possible concern for their com-
bined use.

Because the results of the only two controlled trials on
the potential benefit of dexamethasone as adjuvant to
antibiotic treatment on the outcome of patients with sus-
pected bacterial endophthalmitis were contradictory ([2],
[9]), we had started a placebo-controlled trial, in the course
of which we obtained data on the vitreous concentrations of
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the injected antibiotics and dexamethasone. Unfortunately,
the trial had to be stopped prematurely, because one of the
study medications was no longer available. The data on
vitreous concentrations of dexamethasone and vancomycin
remain of interest, however, and form the subject of this
communication.

Materials and methods

Starting from April 1999 consecutive patients with a diag-
nosis of suspected bacterial post-cataract endophthalmi-
tis presenting at the Rotterdam Eye Hospital were asked to
participate in this study. The study protocol was approved
by the Institutional Review Board. The patients were ran-
domized to either intravitreal dexamethasone or placebo as
adjunct to standard antibiotic treatment.

Our treatment approach has been described previously
[4]. In short, a vitreous biopsy with a vitrectome was taken
in patients with a vision of hand movement or better,
whereas a limited core vitrectomy with an anterior chamber
infusion was performed in patients with light perception
only. Undiluted vitreous was collected for Gram-staining
and culture before the start of empiric antibiotic therapy;
the vitreous was plated within 2 h and cultured aerobical-
ly and anaerobically. Immediately after the vitreous biopsy
was taken, patients received an intravitreal injection of 0.2
mg vancomycin in 0.1 ml phosphate-buffered saline and
0.05 mg gentamicin in 0.1 ml phosphate-buffered saline,
as well as 400 μg dexamethasone sodium diphosphate
(Decadron 20 mg/ml with 1 mg/ml paraben as preserva-
tive, resulting in 0.025 mg paraben in 0.1 ml) or placebo in
0.1 ml phosphate buffered saline.

The intravitreal injection of 0.2 mg vancomycin was re-
peated once after 3 or 4 days.

In the first 18 patients, the second injection was preceded
by a vitreous biopsy using a vitrectome, to obtain a repeat
bacterial culture and, if there was sufficient material left,
for measurements of the intravitreal vancomycin, genta-
micin and/or dexamethasone concentration. Vitreous levels
of vancomycin were determined by fluorescence polariza-
tion immunoassay (AxSYM, Abbott Laboratories, Abbott
Park, Ill., USA). Dexamethasone concentrations were mea-
sured with a radioimmunoassay, using antibody against
dexamethasone (IgG Corporation, Nashville, Tenn., USA).
Vancomycin and dexamethasone concentrations were each
measured in a different laboratory, each without the pos-
sibility to measure both substances.

The primary outcome measure was Snellen visual acuity
at 3 and 12 months. The difference between the dexameth-
asone and placebo group in vision at 3 and 12 months
follow-up was tested for statistical significance with the
Mann-Whitney test. Differences in vancomycin concentra-
tions between patients treated with placebo or dexameth-
asone were tested for statistical significance with the Fisher
exact test.

Results

Enrollment of patients

Twenty-nine patients were enrolled; in mid-June 2000 the
study had to be terminated prematurely because the study
drug, i.e. dexamethasone sodium diphosphate (Decadron
of 20 mg/ml) was no longer available. Thirteen patients re-
ceived dexamethasone, 16 patients received placebo.

Patient characteristics

The interval between cataract surgery and the first signs of
endophthalmitis, presenting vision and the interval first
injection of antibiotics and dexamethasone or placebo and
second biopsy were similar in the two groups. (Table 1).

Microbiological findings

Before the start of treatment, 29 vitreous biopsies were
obtained in 29 patients, of which 20 (69%) showed growth
of micro-organisms. The relative number of positive cul-
tures (i.e. 70%) did not differ between the placebo and
dexamethasone group. Coagulase negative staphylococci
(mostly Staphylococcus epidermidis) were most commonly
isolated (n=15, Table 1). In this series, no Gram-negative
micro-organisms were cultured.

Second biopsy

In 18 patients, a second vitreous biopsy was performed. In
none of these biopsies was growth of micro-organisms ob-
served, despite positive microbiological findings in 12 of
them at first culture.

Vitreous concentrations of antibiotics

From these 18 patients, second biopsy intravitreal vanco-
mycin concentrations were also measured in 12. In six pa-
tients, only dexamethasone concentrations were measured.

The vancomycin concentrations in seven patients in the
dexamethasone group ranged from 6.8 to 16.6 μg/ml
(mean 11.4, median 12), whereas those in five patients in
the placebo group ranged from 2.6 to 10.8 μg/ml (mean
6.7, median 6.3). This difference in concentration just
failed to reach statistical significance (Mann-Whitney test
P=0.061). The interval between first drug injection and
second biopsy was very similar in both groups: in the pa-
tients given dexamethasone a median of 73 (62–93) h, and
a median of 71 (66–72) h in those given placebo.
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Vitreous concentrations of dexamethasone

In 7 patients given dexamethasone, the vitreous concen-
tration of this drug could be measured, and varied from
13.9 to 392 ng/ml (mean 67.4 ng/ml, median 69.0 ng/ml) at
60–73 h (median 69 h) after injection. Assuming an initial
vitreous concentration of maximum 100 μg/ml dexameth-
asone (dose: 400 μg, distribution volume of the vitreous
cavity: 4 ml), the estimated half-life of dexamethasone
would amount to 5.5 h.

Follow-up and recovery of vision

On non-parametric analysis, there was a trend towards a
better visual outcome at 3 months (P=0.055) and at 12
months (P=0.080) in patients treated with dexamethasone.

Discussion

The main findings of this aborted randomized trial was that
in patients who presented with suspected postoperative

Table 1 Data per patient. SStaphylococcus, bd below detection, LP vision of light perception only, HM vision of hand movements, CF
vision of counting fingers

Patient Dexamethasone
or placebo

Age M/F Culture Second biopsy:
# hours after
first injection

Vancomycin:
vitreous
concentration
μg/ml

Dexamethasone:
vitreous
concentration
ng/ml

Vision on
admission

vision
at 3
months

vision
at 12
months

1 P 47 m No growth 93 4.60 bd HM 0.25 0.25
2 D 52 m S.epidermidis 69 12 27.3 HM 1.0 1.0
3 P 79 F S.epidermidis 88 bd LP 0.1 0.15
4 D 73 M No growth 71 15.5 18.3 LP CF 0.25
5 D 81 M No growth 72 6.8 36.1 LP 0.15 0.5
6 P 75 F S.epidermidis 62 2.6 bd LP LP LP
7 P 79 F No growth 71 9.0 bd HM 0.5 0.8
8 D 82 M S.epidermidis 71 8.9 13.9 HM 0.8 0.8
9 D 86 F S.epidermidis 66 12 23.0 CF 0.25 0.7
10 D 82 F No growth 70 39.7 LP 0.4 0.7
11 P 80 F S.epid. &

moxarella sp
LP 0.15 0.8

12 P 80 F S.aureus 92 bd HM CF 0.1
13 D 83 M S.aureus 64 393 LP 0.15 ?
14 P 72 F S.epidermidis 69 bd HM HM HM
15 P 74 F S.epidermidis 68 10.8 LP CF HM
16 P 81 F S.epidermidis 71 6.30 LP CF LP
17 P 63 M No growth 72 bd HM 0.7 0.8
18 D 82 F streptococcus

sanguis
69 8.20 LP LP NLP

19 D 82 F S.aureus 71 16.6 CF 0.5 0.4
20 P 76 F No growth HM HM HM
21 D 75 M No growth HM 0.4 0.4
22 P 72 M S.epidermidis HM 0.7 0.5
23 D 78 M S.epidermidis HM 1.0 0.8
24 P 79 M No growth HM LP LP
25 D 59 M S.epidermidis HM 1.0 1.0
26 P 71 F S.epidermidis HM 0.15 0.4
27 P 68 F enterococ+

vergr
streptococ+
S.epid

LP 0.15 0.15

28 D 67 F S.warneri HM 0.15 0.25
29 P 76 F S.warneri HM 0.5 1.0
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bacterial endophthalmitis, the intravitreal administration of
dexamethasone, together with antibiotics, may improve the
visual outcome at 3 and 12 months after the acute episode
and that dexamethasone did not affect the pharmacokinet-
ics of vancomycin administered intravitreally, nor did it
result in a delay in microbiological clearance.

A major limitation of the clinical study, however, was its
small sample size. Because the study dexamethasone (De-
cadron 20 mg/ml) was withdrawn from the market by the
manufacturer and the remaining commercially available
formula (Decadron 5 mg/ml) contained 4 times as much of
the preservative paraben (a concentration shown only just
safe in rabbit eyes [6]), the study was stopped after enrolment
of 29 patients.

Our treatment with a low but adequate dose of vanco-
mycin (0.2 mg, instead of the usual dose of 1 mg) and
gentamicin (0.05 mg, half the lowest dose ever reported to
cause macular infarction: 0.1 mg) resulted in antibiotic
concentrations well above minimal inhibitory concentra-
tion for most micro-organisms for well over a week, while
minimizing potential retinotoxic effects [4].

In experiments on rabbits with Staphylococcus epi-
dermidis endophthalmitis, it was found that vancomycin
concentrations were somewhat lower in animals given
dexamethasone simultaneously. This somewhat increased
vancomycin clearance did not interfere with the effective-

ness of this drug in healing the endophthalmitis, very likely
because of vancomycin’s pharmacodynamic characteristic,
i.e. a full antimicrobial effect above a certain critical con-
centration. Park reported a similar finding in rabbits with
uninfected eyes but not in eyes with severe Streptococ-
cus pneumoniae endophthalmitis, in which an increase in
half-life of vancomycin was observed. As vancomycin is
cleared from the vitreous by bulk flow through the tra-
becular meshwork (a process speculated to be facilitated by
dexamethasone), an explanation may be that this effect was
counterbalanced in streptococcal endophthalmitis, which
excites a severe inflammatory response, cell influx and
some blockage of the trabecular meshwork. Moreover, by
reducing blood-ocular barrier breakdown, dexamethasone
may decrease the abnormal elimination through the broken-
down blood-ocular barriers during severe inflammation. In
our small study, there was a trend (P=0.061) for the con-
centration of vancomycin to be higher in patients given
dexamethasone, rather lending support for a vancomycin
concentration increasing effect of dexamethasone.

In conclusion, intravitreal dexamethasone does not lead
to decreased vancomycin concentrations, when given si-
multaneously in the treatment of patients with suspected
bacterial endophthalmitis. We have now started a new,
larger, multicenter trial to study the role of preservative-
free dexamethasone as an adjuvant to antibiotics.
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