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CLINICAL UPDATE

Managing Endophthalmitis After
Intravitreal Injections

ow should ophthalmologists
H treat endophthalmitis when

it occurs after an intravitreal
injection (IVI)? Now that IVIs are a
common medical procedure in the
United States, with more than 3 million
injections occurring annually,’ this
question has, understandably, gained
traction with retina specialists.

Adapting to the IVI Era

The landmark Endophthalmitis Vitrec-
tomy Study (EVS), published in 1995,
demonstrated the visual benefit of pars
plana vitrectomy (PPV) for patients
who present with visual acuity (VA)

of light perception or worse within six
weeks of cataract surgery or secondary
IOL implantation. It also confirmed the
practice pattern of empiric broad-spec-
trum intravitreal antibiotics.?

It’s unclear whether the EVS guide-
lines can be routinely generalized to
today’s IVI-related endophthalmitis.
“In essence, we're extrapolating practice
guidelines from 30 years ago, which
was well before we began regularly
performing IVIs,” said Cason B. Rob-
bins, MD, who has collaborated with
Sharon Fekrat, MD, to build and query
a large endophthalmitis database at the
Duke University School of Medicine in
Durham, North Carolina.

There’s no question that the EVS
was a critically important study. “The
EVS has been the ultimate random-

INFECTIVITY. Post-1VI endophthalmitis caused by (1) the virulent pathogen Strep-
tococcus and (2) the comparatively indolent Staphylococcus epidermidis.

ized controlled trial for postcataract
endophthalmitis,” said Christopher D.
Conrady, MD, PhD, at the University
of Nebraska Medical Center in Oma-
ha. Now, however, many clinicians are
advocating for changes in management
of cases of endophthalmitis from IVIs.
“This is due in part to what appears to
be differences in the clinical picture
between the inciting procedure, the
pathogen’s aggressiveness, and long-
term outcomes,” Dr. Conrady said. As
a result, many retina specialists have
developed their own strategies regarding
treatment.

Considerations for Management
All retina specialists agree that treating
post-IVI endophthalmitis starts with
early diagnosis followed by prompt
administration of broad-spectrum
intravitreal antibiotics (including van-
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comycin and ceftazidime) via tap and
inject or with vitrectomy, said Harry W.
Flynn Jr., MD, at the Bascom Palmer
Eye Institute in Miami.

That said, there are remaining man-
agement questions regarding cultures,
the benefits of systemic antibiotics, the
efficacy of early PPV, and the use of
intravitreal corticosteroids. Factors to
consider include the following.

Infectious or noninfectious? “Dis-
tinguishing between infectious or non-
infectious endophthalmitis following an
IVI can be clinically challenging,” said
Dr. Flynn (see “Is It Infectious?” with
this article online). “Less inflammation
might signal a noninfectious case, but
it might also be due to low pathogen
virulence or a bacterial load that’s just
small enough to evade detection” And
because delay in treatment could result
in irreversible loss of vision, ophthal-
mologists typically have a low threshold
for administering broad-spectrum
intravitreal antibiotics, Dr. Flynn said.

For infectious endophthalmitis,
long-term visual outcomes vary by
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causative organism. “For instance,
streptococcal species are typically rap-
idly progressive and proinflammatory;’
Dr. Conrady said. As a result, he said,
they typically lead to worse outcomes
compared to other organisms “such as
more indolent staphylococcal infections
that, while still consequential, don’t
have the same destructive outcomes.”

And thanks to Dr. Flynn and his re-
search team, there are emerging data to
affirm these clinical observations, said
Dr. Conrady. Thus, he said, “T think we
should begin to reevaluate [the strategy]
in which initial treatment is dictated by
presenting visual acuity” and, instead,
base protocols on overall clinical fea-
tures and isolated pathogens.

From theory to practice. To put this
into clinical perspective, for example, if
a patient were to present for evaluation
with endophthalmitis from Streptococcus
three days after cataract surgery and
with 20/80 vision, the EVS would ad-
vise a tap and inject, said Dr. Conrady.
Today, however, clinicians are well
aware of how virulent that pathogen
is, he said. “That’s an eye at high risk
of being totally lost” Indeed, Dr. Flynn
noted, “We know that an eye infected
with the Streptococcus pathogen has a
90% chance of blindness.”

As a result, Dr. Conrady said, more
aggressive treatment such as immediate
vitrectomy and broad-spectrum an-
tibiotics may be warranted to reduce
the inflammatory and pathogen load
within the vitreous.

Adjunctive role of systemic antibi-
otics. Although the use of intravitreal
antibiotics is paramount in treating
post-IVI endophthalmitis, there’s less
consensus as to whether their systemic
counterparts are helpful, said Dr. Flynn.
“And because the typical patient youre
treating is elderly, possibly diabetic, or
presenting with multiple other medical
problems, you do want to be especially
careful that you aren't creating a new
set of problems, be it adverse events
or the need for hospitalization” Given
these potential risks, he said, he person-
ally doesn’t use systemic antibiotics in
this population of patients with post-
IVI endophthalmitis.

This is an instance in which prospec-
tive data would be helpful, said Dr.
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Conrady. “We have emerging pharma-
cokinetics data related to oral fluoro-
quinolones and vitreous penetration,’
he said.’ And today’s fluoroquinolones,
specifically moxifloxacin, have better
penetration than the systemic medi-
cations used in the EVS, he said. “This
has led some clinicians to advocate

for a five- to seven-day course of oral
moxifloxacin, in addition to intravitreal
antibiotics”

Do ophthalmologists have any
promising data that would support or
warrant such a widespread change in
treatment patterns? “No, it hasn’t been
widely studied,” said Dr. Conrady. But
it’s possible that an oral antibiotic might
extend the antimicrobial effect of its
intravitreal counterpart and reduce the
need for additional injections in some
cases, he noted. “It’s just that we need
the results from a randomized control
trial for ophthalmologists to hang their
hat on”

Moreover, as Dr. Flynn pointed out,
the use of fluoroquinolones cannot be
undertaken lightly: “Fluoroquinolones
can cause significant side effects, includ-
ing tendon injury/rupture and aortic
dissection.”

Early vitrectomy. The EVS reported
that early PPV (performed within six
hours of presentation) was most bene-
ficial in eyes with light perception
vision.? But does early PPV benefit
certain eyes with better than light per-
ception vision?

“Since the EVS was published,
vitrectomy surgery has become safer
and more refined,” said Dr. Robbins.
“For example, we now have widefield
visualization and smaller-gauge instru-
mentation. So in 2021, it might be that
early PPV for the initial treatment of
post-IVI endophthalmitis may offer
visual benefit and better outcomes even
for eyes with visual acuity that is hand
motion or better”

Although it’s difficult to draw defin-
itive conclusions from a retrospective
analysis, said Dr. Robbins, nine-year
surgical data from his work with Dr.
Fekrat and the team at Duke did show
their surgeons’ willingness to perform
PPV earlier than indicated by the
EVS—with a VA threshold of around
counting fingers.* The Duke research-

ers also studied a specific cohort of
individuals with endophthalmitis after
IVI and reported that those with VA of
hand motion or worse were more likely
to undergo subsequent PPV after initial
presentation, suggesting that these pa-
tients had more recalcitrant disease and
may benefit from earlier vitrectomy.®

Don’t delay! Many U.S. retina
specialists have changed their treat-
ment threshold, said Dr. Conrady. But
whether the strategy is tap and inject
and/or PPV, the most important mes-
sage to surgeons is to “get the antibi-
otics in the eye without delay,” as the
smallest interruption in treatment can
have substantial consequences.

“This continues to be especially
important during the pandemic,” he
said. “Because timing is essential, you
have to be aware of OR availability. If
you foresee any delays, for example,
consider tap and injecting in the inter-
im to avoid delaying administration of
intravitreal antibiotics while you await
available OR time.

Using corticosteroids. Whether or
not to use oral, topical, and/or intravit-
real corticosteroids in conjunction with
antibiotics is also up for debate, said Dr.
Flynn. “At Bascom Palmer, we use in-
travitreal corticosteroids for managing
patients with post-IVI endophthalmitis
because we feel that it provides us with
the best ability to reduce inflammation
in severe cases.

In general, Dr. Flynn recommends
that clinicians use their best judgment
and avoid indiscriminate use of system-
ic steroids. For example, his department
avoids systemic corticosteroids because
so many presenting patients are dia-
betic, and the potential side effects of
these medications include blood sugar
elevation.

Intravitreal corticosteroid use
“remains a controversial topic,” said
Dr. Conrady. On one hand, he noted,
“you don’t typically treat infections
with corticosteroids for fear of making
the infection worse.” But on the other,
“We're dealing with cells that don't re-
generate, so on top of battling the infec-
tion, we most likely need to reduce the
associated inflammation, because it,
too, is likely driving pathological changes
within nonregenerative retinal tissue.”



A few randomized control trials
have investigated the role of intravitreal
corticosteroids in the management of
endophthalmitis, but the results are
mixed.®

“In one study, they help; in anoth-
er, they fail to add any benefit,” Dr.
Conrady said. “We need more data,
especially data that consider cortico-
steroid half-life and route of adminis-
tration.” Intravitreal dexamethasone,
for example, has a half-life of hours
rather than of days to weeks, which
is typically how long inflammation
secondary to endophthalmitis lasts,
said Dr. Conrady. “So maybe we're not
treating the inflammation aggressively
enough, since the corticosteroid effect
might have already cleared itself from
the vitreous before it could have any
meaningful impact,” he added.

What’s Next?

One missing piece for fine-tuning the
treatment of endophthalmitis specific
to IVIs: a prospective analysis similar
to the EVS. But that may not become
a clinical reality in the near future,
said Dr. Robbins. Dr. Flynn agreed:

“Whereas postcataract endophthalmitis
is relatively common, post-IVI endoph-
thalmitis is relatively rare. It would

be difficult to recruit and randomize
patients to alternative treatment strat-
egies”

Modalities now on the horizon
may eventually guide management
of post-IVI endophthalmitis. “Rapid,
point-of-care vitreous proteomic and
genomic analyses, for example, are
quite exciting,” said Dr. Robbins. “With
more research, we might be able to pro-
vide a personalized approach with the
identification of specific inflammatory
mediators that comprise an inflam-
matory signature of a patient in order
to tailor management with targeted
therapies.”

Regardless of the approach, any
advances will require partnerships
among retina specialists across the
country and around the world, Dr.
Conrady said. “Despite the hurdles
ahead, it’s important that we move
forward in collaborative efforts because
endophthalmitis remains one of our
most devastating complications of in-
traocular procedures and surgeries”
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MORE ONLINE. For a comparison of
infectious endophthalmitis and nonin-
fectious inflammation after IVIs, see this
article at aao.org/eyenet.
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