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Endogenous endophthalmitis secondary to group B Streptococcus (GBS) is extremely rare, particularly in healthy adults. How-

ever, the visual prognosis is poor. We report the first South Korean case of GBS infective endocarditis presenting as endogenous

endophthalmitis and skin and soft tissue infection. Cultures of blood, vitreous humor, and pus from skin aspirates yielded a

penicillin-susceptible serotype V strain of Streptococcus agalactiae. After 6 weeks, the patient completely recovered from GBS

infective endocarditis. However, despite early antibiotic treatment and early surgical intervention, the patient’s right eye devel-

oped phthisis bulbi and was a candidate for evisceration.
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Introduction

Streptococcus agalactiae, a group B Streptococcus (GBS), is
part of the normal flora of the skin, throat, lower gastrointesti-
nal tract, and female genital tract. It is recognized as a major
human pathogen in neonatal sepsis and postpartum infec-
tion. However, the incidence of invasive infection by S. aga-
lactiae has increased in recent years in non-pregnant adult

patients, elderly patients, and patients with chronic immuno-
suppressive diseases [1]. In particular, GBS endogenous en-
dophthalmitis is an extremely rare but visually devastating
disease [2-4]. The clinical profile of GBS endophthalmitis is
not well characterized because little literature is available.
Here, we report the first South Korean case without evidence
of immunosuppression, presenting as endophthalmitis com-
plicating GBS infective endocarditis. Furthermore, we de-
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scribe the clinical, prognostic, and therapeutic characteristics
of 22 patients with this infection in the literature.

Case Report

A previously healthy 43-year-old woman visited our emer-
gency room complaining of a 10-hour history of decreased vi-
sual acuity with ocular pain in the right eye. She was taking
oral antibiotics (cefaclor) for a skin abscess of the right but-
tock area, which developed 2 weeks earlier. She also under-
went dental scaling 3 months earlier. She underwent a bilater-
al laser in-situ keratomileusis (LASIK) procedure 10 years
earlier, and her final corrected visual acuity was 20/20 in both
eyes.

On admission, she had a blood pressure of 120/60 mmHg,
heart rate of 88 beats/min, body temperature of 37.9°C, and re-
spiratory rate of 20/min. Physical examination did not reveal a
cardiac murmur. No Osler’s nodes, Janeway lesions, or splinter
hemorrhages were observed. There was a 3-cm skin swelling
with purulent discharge on the right buttock area that was ten-
der and erythematous. The results of the initial laboratory in-
vestigations were normal, except for a leukocyte count of 13.9
x 10°/mm®, with 74% neutrophils and a C-reactive protein level
of 26.7 mg/dL. Ophthalmic examination revealed an initial vi-
sual acuity of 20/100 and 20/20 in the right and left eye, re-
spectively. There was full ocular motility. Slit-lamp examina-
tion showed severe conjunctival injection and chemosis, total
corneal epithelial defect, corneal edema, and keratin precipi-
tate on the corneal endothelium. The anterior chamber was
poorly visible because of keratin precipitate and intense fibrin-
ous reaction. Intraocular pressure was 25 and 10 mmHg using
Goldman applanation tonometry. The right fundus was poorly
visible, and ultrasonography revealed the presence of vitritis.
The results of external, slit-lamp, and fundus examinations of
the left eye were normal. Clinical samples of blood, the aque-
ous humor of the right eye, and discharge from the buttock le-
sion were obtained on admission. Gram-positive cocci in
chains was cultured from all of these samples, and the patient
was diagnosed with endogenous endophthalmitis of the right
eye as well as a skin and soft tissue infection on the right but-
tock secondary to streptococcal sepsis. Initial transthoracic
echocardiography was normal. For the first 12 days of hospital-
ization, before infective endocarditis was confirmed, intrave-
nous ceftriaxone (2 g/day) was prescribed as an empirical and
definite antibiotic therapy with a regimen of intravitreal vanco-
mycin (1 mg/0.1 mL) and ceftazidime (2.25 mg/0.1 mL).

Despite intravitreal vancomycin and ceftazidime injection,
her visual acuity rapidly deteriorated to light perception with-
in a day. On the third day of hospitalization, she underwent
right core vitrectomy, which revealed a pus-filled vitreous cav-
ity. Culture of the vitreous humor was performed. Group B
B-hemolytic streptococci (S. agalactiae) was identified as the
causative organism in the vitreous specimen, blood, and skin
pus of the right buttock, using a VITEK II system (bioMérieux,
Hazelwood, MO, USA), with a probability of 99.0%. The GBS
was highly susceptible to penicillin, vancomycin, and cepha-
losporins according to the Clinical Laboratory Standards In-
stitute (CLSI) guidelines. Ten days after initial transthoracic
echocardiography, transesophageal echocardiography re-
vealed a 5-mm vegetation to the anterior mitral leaflet. The
patient was finally diagnosed with an invasive GBS infection
with infective endocarditis presenting with endogenous en-
dophthalmitis and a skin and soft tissue infection. A MicroS-
can MICroSTREP plus panel was used to determine antimi-
crobial susceptibility and measure minimum inhibitory
concentrations. The results showed susceptibility to penicillin
(0.06 pg/mL), ampicillin (0.12 pg/mL), ceftriaxone (0.25 pg/
mL), cefotaxime (0.25 pg/mL), cefepime (0.25 pg/mL), mero-
penem (0.12 pg/mL), azithromycin (0.25 pg/mL), clindamy-
cin (0.06 pg/mL), vancomycin (0.5 pg/mL), and levofloxacin
(0.5 pg/mL). To further confirm the identity of this isolate, se-
quencing of a 438-base pair 16S rRNA gene fragment accord-
ing to CLSI recommendations revealed a 97% identity match
to S. agalactiae strain sequence type 1 (SS1) associated with
serotype V (accession number: CP010867.1). According to the
clinical guidelines under the clinical diagnosis of infective en-
docarditis, intravenous ampicillin (3 g 6 hrs) and gentamicin
(5.1 mg/kg q24 hrs) were administered for 28 and 14 days, re-
spectively, with intravitreal antibiotic therapy [5]. The patient
was discharged after completing the 28-day intravenous am-
picillin treatment. At the 6-month follow-up visit after the
completion of antibiotic therapy, the patient remained free of
complications from infective endocarditis or skin and soft tis-
sue infection. She had no infectious signs on her right eye but
had lost perception to light, and phthisis bulbi had developed.

Discussion

Endophthalmitis is defined as an internal infection of the
eye involving the vitreous or aqueous humor that can be clas-
sified as either endogenous or exogenous depending on the
route of infection. Exogenous bacterial endophthalmitis oc-
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curs most commonly, generally after penetrating ocular trauma,
intraocular surgery, or a corneal ulcer. However, endogenous
endophthalmitis, also known as metastatic endophthalmitis,
can arise from hematogenous spread of bacteremia or other re-
mote septic foci. Endogenous endophthalmitis accounts for
only 5-7% of endophthalmitis cases and has a high mortality
rate of up to 29% with poor visual acuity outcomes [6]; it is as-
sociated with underlying medical conditions such as diabetes
or cardiac diseases and malignancy in up to 90% of patients
[7]. However, the present endogenous endophthalmitis pa-
tient was a middle-aged immunocompetent woman with no
evidence of underlying disease.

Systemic infections such as liver abscesses, meningitis, and
infective endocarditis may subsequently develop endogenous
endophthalmitis. The present patient was diagnosed with in-
fective endocarditis. However, this was likely due to bactere-
mia rather than the source of sepsis. Considering her oral an-
tibiotic treatment for a skin abscess on the right buttock
without systemic symptoms for 2 weeks, the skin and soft tis-
sue infection may be regarded as the primary infection focus
that caused GBS bacteremia complicated with infective endo-
carditis. Although the patient underwent dental scaling prior
to infection, there was no evidence that dental scaling in-
creased her risk of infective endocarditis.

Infective endocarditis caused by S. agalactiae is an uncom-
mon but aggressive disease with a high mortality rate of ~40%
[8]. Tt is generally characterized by an acute onset, the pres-
ence of large vegetations, rapid valvular destruction, and fre-
quent development of complications. Therefore, it is consid-
ered very different from infective endocarditis caused by other
Streptococci. However, there is limited information regarding
metastatic endophthalmitis.

Endogenous endophthalmitis caused by GBS is very rare in
non-pregnant adults, accounting for only 5.2% of bacterial en-
dogenous endophthalmitis cases, only 21 of which have been
reported in the literature worldwide [2, 9-19]. In contrast to
the present case, 18 (85.7%) of these 21 cases had predispos-
ing factors such as old age, diabetes mellitus, cardiac diseases,
malignant diseases, and immunosuppression (Table 1). In-
cluding the present case, the most common septic focus was
skin and soft tissue infection (n = 5, 22.7%) followed by septic
arthritis (n = 3; 13.6%), urinary tract infection (n = 3; 13.6%),
central nervous system infection (n = 2; 9.0%), pharyngitis (n
=2;9.0%), pneumonia (n = 2; 9.0%), or no evident foci of infec-
tion (n = 5; 22.7%). Among them, 5 (18.1%) cases exhibited in-
fective endocarditis, but none exhibited vegetation in the ini-
tial transthoracic echocardiography. The present case

exhibited cardiac vegetation in the transesophageal echocar-
diography 7 days after the initial transthoracic echocardiogra-
phy. Therefore, transesophageal echocardiography should be
recommended for patients with endogenous endophthalmitis
caused by GBS. Septic arthritis (n = 10, 45.4%) was one of the
most common manifestations in previously reported cases of
endophthalmitis secondary to GBS; this may be because of
the role of the synovial space and vitreous humor as culture
media for facilitating bacterial seeding, entrapment, and pro-
liferation [11].

Previous cases of endophthalmitis secondary to GBS exhib-
ited dramatic loss of vision within a few hours to a few days;
this rapid progression is associated with the virulence of GBS.
Hemolytin and cytolysin produced by GBS may result in the
development of the necrotic vitreous cavity, total retinal de-
tachment, and microabscesses on the choroid [2]; this eventu-
ally leads to poor visual prognosis despite prompt antibiotic
therapy and surgical intervention such as in the present case.

S. agalactiae is classified as serotype Ia/c, Ia/b, I, II[, IV, V,
VI, VII, or VIII. GBS serotypes Ia, III, and V account for more
than two-thirds of cases [20]. The present patient had serotype
V, which accounts for >25% of cases of invasive GBS infection
[20].

The most important component in the treatment of endoge-
nous endophthalmitis caused by GBS is prompt and appro-
priate systemic antibiotic therapy. Unlike exogenous endoph-
thalmitis with a relatively intact blood-ocular barrier,
endogenous endophthalmitis has a disrupted barrier due to
the transmural passage of the hematogenously spreading or-
ganism [19]. Consequently, intravenous antibiotics can easily
reach the ocular tissue with endogenous endophthalmitis and
the primary infection site. On the contrary, intravitreal antibi-
otic injection has not been shown to be an effective treatment
for endogenous endophthalmitis. However, it may be reason-
able to select intravitreal antibiotics on a case-by-case basis,
because the existing negative perception could be a conse-
quence of selection bias [19]. Therapeutic vitrectomy can be 3
times more beneficial in retaining useful vision and decreas-
ing the requirement of evisceration or enucleation [19]. How-
ever, the advantages of vitrectomy can be limited, because
GBS causes rapid and extensive destruction of ocular struc-
ture in the early stage of infection, such as in the present case.
In the literature, of the 9 eyes that underwent vitrectomy, 7
developed phthisis bulbi and loss of light perception. Al-
though most patients recovered from GBS sepsis (except 2
cases of death; fatality rate: 9.0%), the visual outcome is poor
in most patients. Among 30 cases, 22 involved the eyes, in
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which only 7 eyes recovered useful vision while the others had
either only light perception or no light perception and phthisis
bulbi.

In conclusion, the present case suggests GBS infections
should be included in the differential diagnosis of endoge-
nous endophthalmitis in healthy adults. The present case also
highlights the requirement of a high index of suspicion for in-
fective endocarditis in patients despite normal results from
initial transthoracic echocardiography. Aggressive antibiotics
and surgical therapy may be needed in these cases because of
rapid and extensive ocular destruction in the early stage of in-
fection.
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