REVIEW

Metastatic endophthalmitis

Endophthalmitis carries a poor visual prognosis for patients and can be a potentially blinding condition that may
result in loss of the eye. Early diagnosis and prompt treatment are imperative to save the eye. Delay in diagnosis
affects visual prognosis and therefore doctors should be aware of the presenting features of endophthalmitis.

Urgent ophthalmic referral is advised as soon as a diagnosis is suspected.

nflammation within the globe of the eye is termed

endophthalmitis. In common ophthalmic practice

endophthalmitis is usually meant as inflammation as
a result of intraocular infection. Endophthalmitis carries
a poor visual prognosis for patients and can be a poten-
tially blinding condition that may result in loss of the
eye. The visual outcome for patients with endophthalmi-
tis is poor and eatly recognition and specialist interven-
tion is essential. Unfortunately delay in diagnosis remains
common and physicians should be aware of the present-
ing features of endophthalmitis.

Classification
Endophthalmitis may be classified as exogenous or meta-
static (endogenous).

Exogenous endophthalmitis occurs when the infecting
organism gains access to the intraocular space via the
globe — this may be secondary to intraocular surgery,
penetrating ocular injury or very severe infection within
the cornea or periocular structures breaching the integ-
rity of the globe. By far the commonest type of endoph-
thalmitis occurs after cataract surgery and the incidence
after cataract surgery in one meta-analysis from Power et
al (1994) was estimated to be 0.13%.

Metastatic endophthalmitis is the result of blood-
borne spread of infecting organisms to the globe from a
site of infection elsewhere in the body, rather than any
breaches in the integrity of the globe itself. As Jackson et
al (2003) reported, these patients may also be systemi-
cally unwell with signs of sepsis or metastatic infection
elsewhere in the body.

Causes

Bacteria may gain entry to the body through a number
of routes (Lynn, 2000). Transient bacteraemia with non-
pathogenic organisms is a frequent event and in other-
wise healthy individuals the bacteria are quickly cleared
from the blood without any sequelae. Pathogenic bacte-
ria most often gain access through the respiratory tract,
skin, gut or genitourinary tract. These organisms may

cause localized disease, severe sepsis or seed to distant
organs, most commonly the liver, lung or brain. The risk
of bacteraemia and metastatic infection is greater in hos-
pitalized or immunocompromised patients because of a
combination of greater opportunity for access to the
bloodstream and impairment in the ability of host
defences to effectively clear bacteria from blood.

The eye may also be a site of metastatic infection as
bacteraemic patients can develop retinal and choroidal
septic emboli. In the healthy eye, the presence of tight
blood—aqueous and blood-retinal barriers help to pro-
tect the interior of the globe. Organisms may gain access
to the intraocular space when these barriers are faulty or
damaged, either directly by the infecting organisms or as
a result of impaired defensive immune mechanisms
against the infecting organisms or a combination of
both. However, organisms that breach the blood—ocular
barriers do not always cause endophthalmitis.

Bacteraemia may lead to ocular signs without necessar-
ily causing intraocular infection. Roth spots are white-
centred retinal haemorrhages that, according to Ling and
James (1998), are a result of retinal capillary rupture and
subsequent repair mechanisms — the white centre of the
haemorrhage being attributed to fibrin. Roth spots were
classically thought to represent septic retinal emboli
pathognomonic of sub-acute bacterial endocarditis.
However, it is more likely that Roth spots, and some
other stigmata of endocarditis such as splinter haemor-
rhages, are immunological phenomena mediated by
immune complexes produced as a result of chronic intra-
vascular infection. The detection of Roth spots may help
to establish a diagnosis of infective endocarditis but in
the absence of other signs of intraocular infection no
alteration of management is needed. Roth spots may also
occur in non-infectious conditions including leukaemia,
anaemia, pre-eclampsia and neonatal birth trauma.

Many different pathogenic organisms can give rise to
ocular manifestations or complications in addition to
their more commonly known systemic features (Lynn
and Lightman, 2004). This article will focus on the
metastatic spread of infection through the bloodstream
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endophthalmitis. When no apparent source of infection
is identified a thorough systems review of the patient
must be undertaken, paying particular attention to the
heart, abdomen, skin, teeth and extremities. An infection
screen should be carried out including sputum, blood and
urine cultures. The primary source of infection may be
difficult to locate and more extensive investigations may
be required, e.g. transoesophageal echocardiography,
abdominal ultrasound and computed tomography. More
commonly there is a history of chronic ill health (such as
uncontrolled diabetes or chronic renal failure; Smith et al
(1995)). Other risk factors for developing MBE include
risk factors for bacterial endocarditis (e.g. cardiac valve
abnormalities, artificial heart valves and dental proce-
dures), invasive investigative or therapeutic interventions,
major surgery or gastrointestinal procedures such as
endoscopy, hepatobiliary infection, long-term intrave-
nous cannulae and intravenous drug abuse. Although, the
most common presumed primary source of infection has
been reported as infectious endocarditis, gastrointestinal
and genitourinary infections (Okada et al, 1994), muld-
organ involvement should also be considered.

There is a male preponderance of MBE (Jackson et al,
2003) and it is usually a unilateral condition, although up
to 25% of cases are bilateral (Okada et al, 1994). In uni-
lateral cases, Greenwald et al (1986) reported that the
right eye was infected twice as often as the left eye and put
forward the idea that this was the result of a more proxi-
mal and direct arterial blood flow to the right carotid.
However, Jackson et al (2003) in their literature review
found the left eye to be more commonly involved.

In North America and Europe, gram-positive organ-
isms such as Staphylococcus aureus and Streptococcus spp.
are the commonest causative organisms (Greenwald et al,
1986; Okada et al, 1994; Jackson et al, 2003). Gram-
positive bacteria have also been the commonest cause of
bacteraemia and severe sepsis in Europe and North
America (Vincent et al, 1995; Wisplinghoff et al, 2004)
although it has been suggested that gram-negative
bacteraemia may be increasing in the USA (Albrecht et
al, 2006). In contrast Wong et al (2000) reported the
East Asian experience of predominantly gram-negative
organisms, especially Klebsiella spp. as the leading cause
of MBE. The reason for this is not clear, but may be a
result of the high incidence of severe Klebsiella infections
and particularly liver abscesses in this population.

Urgent ophthalmic referral is advised as soon as a diag-
nosis is suspected in order to salvage any residual vision
and prevent enucleation of the eye. The ophthalmologist
will take aqueous and vitreous samples for microbiologi-
cal investigation.

Clinical features
The majority of patients develop characteristic features
within 1 week: swollen eyelids, a red painful eye with

blurred or decreased vision, floaters, photophobia and
headache. In the series from Jackson et al (2003) all adult

patients with MBE complained of blurred vision and
two-thirds had ocular pain.

Examination findings may include injected conjunc-
tiva with or without associated chemosis, anterior cham-
ber inflammation with hypopyon (Figure 1) and corneal
oedema which may be secondary to raised intraocular
pressure. A view of the fundus may not be possible
because of the intraocular inflammation and even the red
reflex may be poor or absent. All patients in the series
from Jackson et al (2003) had reduced or absent red
reflex and poor fundal view because of inflammation
within the vitreous. The retina may show infiltrates
which can develop into subretinal abscesses (Coll and
Lewis, 1994) or an abscess may be seen (Figure 2). The
diagnosis is easily missed in the unconscious patient, for
example in the intensive care unit. Endophthalmitis
should be considered and actively excluded in intensive
care unit patients who develop a red eye, otherwise the
extent of ocular involvement may not be appreciated
until they wake up with severe visual loss.

Management
The penetration of most systemic antibiotics into the eye
is poor and the majority of patients require a combina-

tion of intravitreal and systemic antibiotics. Topical

Figure 1. Eye with bacterial endophthalmitis with hypopyon.
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Figure 2. Retinal abscess in patient with bacteraemia.

d

British Journal of Hospital Medicine, August 2007, Vol 68, No 8

425



REVIEW

antibiotic drops or ointment do not penetrate into the
vitreous but may be indicated if there is also infection of
the cornea or conjunctiva. The need to perform an intra-
vitreal injection of antibiotics also gives the opportunity
to take microbiological samples. After sampling of vitre-
ous, broad spectrum antibiotics such as a combination of
vancomycin and amikacin or ceftazidime are injected
into the vitreous. These antibiotics remain in the eye for
at least 24 hours and can be re-injected to provide ongo-
ing antimicrobial activity when necessary. Systemic anti-
biotics should also be administered with agents that
penetrate the eye such as ciprofloxacin or more recently
moxifloxacin as these agents achieve therapeutic intra-
ocular levels (Lesk et al, 1993; Hariprasad et al, 2006).
These two antibiotics are also effective against many of
the common infecting organisms. Topical corticosteroids
are given to reduce the inflammatory process in the ante-
rior aspect of the eye.

Intravitreal steroid use for endophthalmitis is controver-
sial, but has been advocated by some on the basis of
experimental exogenous endophthalmitis in rabbits.
Maxwell et al (1991) have shown intravitreal dexametha-
sone helps preserve ocular architecture and can potentially
lead to improved retinal function and visual benefit.
Currently intravitreal steroids are not given to most
patients. Systemic corticosteroids may be useful to reduce
the inflammatory process but they should be used with
caution in the light of the overall condition of the patient.

Jackson et al (2003) reported that eyes which had a
lower perception of light or poorer vision benefited from
vitrectomy in MBE. In their study, eyes that underwent
vitrectomy were almost three times more likely to retain
useful vision and were three times less likely to require
removal of the globe or its contents. As with intravitreal
steroid use, this remains controversial. Any potential ben-
efits of vitrectomy should be weighed up against carrying
out an operation in a patient who is already systemically
unwell.

The main reason for visual loss is structural damage
caused by the inflammatory response triggered by the
infective organism. Therefore, the visual outcome
depends on the infective organism, the inflammatory
response mounted and the duration of untreated infec-
tion. Infection with gram-negative organisms carries a
worse prognosis (Wong et al, 2000). It should also be
noted that poor visual acuity at presentation is associated
with poor visual outcome, highlighting the importance
of early referral and diagnosis in suspected cases.

Metastatic fungal endophthalmitis

Metastatic fungal endophthalmitis (MFE) follows a
period of fungaemia. MFE is more common than MBE
and the most common causative species is Candida spp
with C. albicans being the predominant cause (Sallam et
al, 2006). Other filamentous fungi that can also give rise
to MFE include aspergillus and fusarium. Predisposing
factors for candidaemia include neutropenia (related to

level and duration of neutropenia), prolonged stay in an
intensive care unit, prolonged use of broad-spectrum
antibiotics (eliminate competing microflora of the host),
prolonged use of indwelling central venous lines, intra-
venous drug abuse, chronic debilitating illness (includ-
ing malignancy, immunosuppression and immunodefi-
ciency) and premature birth (Wright and Wenzel, 1997;
Pappas et al, 2003; Wenzel and Gennings, 2005).
Candidaemia has become more important as the number
of patients with these risk factors has increased steadily
over the past decades. Candida is now the fourth most
common blood culture isolate in the USA and the third
most common isolate in the intensive care unit (Pappas
et al, 2003; Wisplinghoff et al, 2004).

MFE has previously been reported to develop in 28—
45% of candidaemic patients (Parke et al, 1982; Brooks,
1989; Bross et al, 1989). More recently, MFE was
reported by Feman et al (2002) to develop in only 2.5%
of patients with fungaemia. This may reflect a change in
practice with earlier and more effective treatment of
candidaemia. The fall in Candida endophthalmitis may
also be in part a result of the use of fluconazole, which
has excellent ocular penetration, as first-line treatment
for candidaemia and prophylaxis within the intensive
care setting (Rex et al, 1994; Shorr et al, 2005).

Candidaemia may be transient or intermittent and
patients may develop endophthalmitis without a docu-
mented positive blood culture. Thus, a high index of
suspicion should be maintained if any patient with
underlying risk factors for candidaemia develops a new
visual symptom. All patients who have had Candida
grown from blood culture should have a formal ophthal-
mic assessment as soon as possible and ideally within
2 weeks of candidaemia being detected.

Clinical features

Patients may be asymptomatic in the early stages of
MFE. Common symptoms include blurred vision and
floaters in one or both eyes. Anterior segment inflamma-
tion usually occurs and is more pronounced in later
stages of the infection (Takebayashi et al, 2006).

The diagnosis is made largely on the characteristic
fundoscopic findings on the background of candidae-
mia. Candida lesions are typically located in the choroid
and retina before spreading into the vitreous. The lesions
may be solitary or multiple, well-circumscribed, round
and creamy-white in appearance (Figure 3). Vitreous
involvement leads to the formation of white clumps
which may be interconnected like a ‘string of pearls
floating within the vitreous.

Management

Visual prognosis is dependent on three factors: extent of
damage to the eye before treatment is initiated, the loca-
tion of fungal lesions (i.e. if the optic nerve or macula are
affected) and whether secondary retinal detachment
occurs.
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Early detection and treatment is the key to maintain-
ing useful vision in these patients (Takebayashi et al,
2006). Choroidal Candida lesions lie outside of the
blood-retinal barrier. Antifungal treatment is with either
amphotericin B or fluconazole as for systemic Candida
infection. A meta-analysis from Kontoyiannis et al
(2001) showed no difference in effectiveness between the
two drugs, but fluconazole has fewer adverse effects.
Systemic amphotericin B, unlike fluconazole, does not
achieve therapeutic levels inside the eye and thus should
not be used alone if the vitreous is involved. In fungal
endophthalmitis amphotericin B is usually given intra-
vitreally where it achieves high therapeutic levels and also
avoids any side effects of systemic administration.

Spread of infection into the vitreous may give rise to
vitreous contraction and tractional retinal detachment.
For this reason vitrectomy has been advocated (Smiddy,
1998) with the additional benefit of being able to inject
amphotericin B directly into the vitreous cavity at the
time of surgery.

Two new antifungals appear promising agents in the
treatment of fungal infections: voriconazole and caspofun-
gin (Laverdiere et al, 2002). Voriconazole is a new genera-
tion triazole which, when administered orally, achieves
therapeutic intraocular levels. Caspofungin is the first
approved agent in a new class of antifungal drugs — the
echinocandins. Both these drugs are reported to be effec-
tive in systemic infections. A case series from Breit et al
(2005) has shown promising results in the treatment of
fungal endophthalmitis with these two agents. It is impor-
tant to note that in a dose escalation study by Lazarus et
al (2002), the use of oral voriconazole was associated with
mild reversible visual disturbances such as blurred vision
and photopsia. Treatment discontinuation was not
required and the drug was otherwise well tolerated.

Cytomegalovirus

Primary infection with CMV in healthy patients can
lead to an illness similar to glandular fever. In the
immunocompetent host CMV ' rarely causes severe

Figure 3. Typical fundus appearance of Candida endophthalmitis.

organ damage and CMYV retinitis has not been described.
However, primary CMV infection may be much more
severe in immunocompromised hosts, whether this state
is caused by disease or iatrogenic in origin. More com-
monly, however, CMV disease in the immunocompro-
mised patient is caused by reactivation of virus. In
immunocompromised hosts, the virus replicates, lead-
ing to viraemia and spread to many organs, including
the eye (Jacobson and Mills, 1988). Patients with ocular
CMV infection may be asymptomatic, but usually
present with a history of blurred vision, and floaters and
on occasion scotomata.

If left untreated, CMYV retinitis progresses slowly to
full thickness retinal necrosis and eventually permanent
loss of vision. The diagnosis is a clinical one, with a
classical fundal appearance (Figure 4). Diagnosis may
be confirmed by polymerase chain reaction of vitreous
samples. Effective anti-CMV drugs include ganciclovir,
valganciclovir, foscarnet and cidofovir (Biron, 2006).
These agents may be given systemically, intravitreally or
via both routes. Intravitreal treatment is warranted
where the site of CMV retinitis is threatening vision,
i.e. close to the macular or optic nerve. Intravitreal
therapy is very effective at controlling the retinitis but
systemic therapy must be given at the same time to
treat possible CMV in other sites and to protect the
contralateral eye.

Vanganciclovir is now the preferred systemic agent as
very good blood levels are achieved following oral
administration. Foscarnet and cidofovir must be given
parenterally and have greater toxicity than valganciclo-
vir (Biron, 2006). The aim of initial treatment is to
reduce the systemic viral load, but relapse or progres-
sion may occur if immune function is not improved
(Holland and Shuler, 1992). In patients with human
immunodeficiency virus (HIV) or acquired immune
deficiency syndrome (AIDS), for example, CMV
retinitis requires continuous suppressive therapy until
treatment of the underlying HIV infection has led to
sufficient immunorestoration to allow withdrawal of
the anti-CMV  therapy (Deayton and Griffiths,
2000).

Figure 4. Cytomegalovirus retinitis.
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Conclusions

Any septic focus can result in haematogenous spread of
infection to the eye. If this occurs, it indicates pro-
nounced septicaemia. Systemic antibiotic use then
requires careful review. It is mandatory to seek ophthal-
mic advice when patients with chronic illness, an immu-
nocompromised status or a nidus of infection present
with a red, painful eye or complain of visual symptoms.
All patients with candidaemia must be reviewed by an
ophthalmologist.

Metastatic endophthalmitis carries a grave prognosis,
not only for the eye, but also for the general wellbeing of
the patient (Okada et al, 1994). Management of these
patients requires a collaborative approach with both phy-
sicians and ophthalmologists involved. BJHM
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