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Older persons (≥65 years) are at risk for invasive group B streptococcal (GBS) infections. The most frequent clin-
ical syndromes in 174 infection episodes were osteoarticular (40%) and skin and soft-tissue infections (30%). In
36% of episodes, a companion microorganismwas isolated, and in 45%, blood culture results were positive. Anti-
bioticswere streamlined after species identification in 29% ofmonomicrobial infections. These findings have clin-
ical and therapeutic implications for GBS infections in the elderly.
+41-31-632-87-66.
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The rate of invasive group B Streptococcus (GBS, S. agalactiae) disease
in nonpregnant adults has increased substantially in the past decade
(Ballard et al., 2016; Skoff et al., 2009). Older persons and adults with
diabetes mellitus and other substantial comorbidities are particularly at
risk (Sendi et al., 2008; Skoff et al., 2009). Which clinical manifestations
of invasive GBS disease occur most frequently in these risk groups is,
however, unknown. In light of the growing elderly population and their
increased susceptibility to antibiotic-associated adverse events and
drug–drug interactions because of polypharmacy, it is important to
streamline treatment concepts for these infections. The aim of this study
was to analyze the frequency distribution of syndromes and sites of
clinical GBS infections in the elderly.

This national multicenter retrospective study was performed in five
hospitals (one university, two non-university tertiary care and two sec-
ondary care hospitals). Each hospital screened their microbiological
databank for GBS isolated from a normally sterile sample in patients
aged ≥65 years. The study period in each hospital depended on the in-
troduction of the electronic laboratory databank system and ranged
from 5 to 17 years (Table 1). Each microbiological result was assigned
to a patient and identified as belonging to a single episode or to two
or more episodes. Upon identification of GBS from a sterile site, patient
chartswere reviewed in detail for demographics, comorbidities, syndromes
and clinical site of infection, and in-hospital mortality. All data were
obtained via a coded case report form with predefined questions to blind
reviewers to patient ID. Twomembers of the study team (CR, PS) reviewed
each case report form. Categorical parameters were compared with the χ2

test or Fisher's exact test, and continuous variables were compared
with the Mann–Whitney U test or Kruskal–Wallis test. All analyses were
2-tailed, and a p value b0.05 was considered statistically significant.

A total of 174 episodes in 171 patients were included. Three patients had
two episodes. The diagnostic clinical specimen for microbiological analyses
consisted of a swab sample in 19 (11%) episodes, and biopsy, blood culture,
ascites, synovial fluid, or cerebrospinal fluid samples in 89% of episodes.

Demographics and comorbidities, illustrated in Table 1, were not sig-
nificantly different among the hospitals. Arterial hypertension (63%)
was the most common comorbidity, followed by diabetes mellitus
(39%), a history of cancer or active cancer (33%), and chronic heart failure
(33%). Notably, 26% of patients had chronically impaired renal function.

Osteoarticular infections (OAIs; 73 of 174 episodes [42%]) and skin
and soft-tissue infections (SSTIs; 54 of 174 episodes [31%]) were the
most frequent clinical manifestation (Table 2). Among OAI episodes,
septic arthritis was infrequent. The majority of clinical manifestations
consisted of osteomyelitis (including manifestations associated with
diabetic foot syndrome), prosthetic joint infection, and other orthopedic
device-associated infections. In 78 of 174 episodes (45%), GBS grew in
blood culture. In 20 of these 78 episodes with bacteremia, no infection
source was identified, whereas in the other 58, bacteremia was
attributed to an infection focus. In 38 of these 58 episodes (66%), the
infection origin was either SSTI or OAI. The proportion of episodes
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Table 1
Demographics and comorbidities of elderly patients with invasive GBS infections.

Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Overall

Study period 2008–15 2011–15 2008–15 1998–2015 2008–15 1998–2015
Number of patients 30 25 35 57 24 171
Median age (range) 74.5 (65–87) 73 (65–88) 77.5 (65–90) 71 (65–88) 74 (66–92) 74 (65–92)
Male 18 (60) 15 (60) 19 (54) 29 (51) 10 (42) 91 (53)
Female 12 (40) 10 (40) 16 (46) 28 (49) 14 (58) 80 (47)
Arterial hypertension 20 (67) 19 (76) 26 (74) 28 (49) 15 (63) 108 (63)
Diabetes mellitus 13 (43) 12 (48) 15 (43) 17 (30) 9 (38) 66 (39)
History of or active cancer 12 (40) 4 (16) 16 (46) 19 (33) 6 (25) 57 (33)
Chronic heart failure 12 (40) 9 (36) 1 (3) 26 (46) 8 (33) 56 (33)
Chronic renal failure 5 (17) 7 (28) 13 (37) 20 (35) 0 (0) 45 (26)
Obesity 6 (20) 9 (36) 11 (31) 11 (19) 1 (4) 38 (22)
Hypercholesterolemia 3 (10) 10 (40) 11 (31) 6 (11) 6 (25) 36 (21)
Peripheral arterial occlusive disease 7 (23) 3 (12) 14 (40) 5 (9) 4 (17) 33 (19)
History of stroke 3 (10) 5 (20) 3 (9) 9 (16) 4 (17) 24 (14)
Rheumatic disease 3 (10) 3 (12) 3 (9) 8 (14) 3 (13) 20 (12)
Chronic obstructive pulmonary disease 5 (17) 2 (8) 2 (6) 8 (14) 2 (8) 19 (11)
Immunosuppressive therapy 1 (3) 4 (16) 7 (20) 1 (2) 5 (21) 18 (11)
Lymphedema 1 (3) 4 (16) 1 (3) 2 (4) 2 (8) 10 (6)
Liver cirrhosis 1 (3) 1 (4) 2 (6) 2 (4) 1 (4) 7 (4)

Numbers in parentheses indicate percentages, except as otherwise indicated.
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with bacteremia in SSTIs (25 of 54 [46%]) was significantly higher than
that in OAIs (13 of 73 [18%], p = 0.001).

Additional microorganisms (i.e., polymicrobial infections) were
found at the site of infection in 63 of 174 episodes (36%). The vast
majority of polymicrobial infection episodes (88%) occurred in OAIs
(32 [51%]) and SSTIs (23 [37%]). Among 63 polymicrobial infections,
Staphylococcus aureus (33%) was the most commonly co-cultured
microorganism, followed by Escherichia coli (17%) and viridians
streptococci (13%). Given the large variety of clinical syndromes caused
by GBS, treatment concepts (with or without surgery) were considerably
heterogeneous in this study, precluding a reliable interpretation and con-
clusions for clinical practice. However, of 111 monomicrobial GBS infec-
tion episodes, in only 32 (29%) was the antibiotic therapy streamlined
to penicillin or amoxicillin. The crude in-hospitalmortality rate of patients
was 8% and the possible attributable mortality rate was 5%.

To the best of our knowledge, this is the first study on invasive GBS
focusing on elderly patients only. Treatment concepts for this patient
Table 2
Distribution of clinical syndromes in 174 episodes of invasive GBS infections.

Hospital 1 Hospital

Episodes 30 25
Skin and soft-tissue infections 16 (53) 9 (36)
Erysipelas/Cellulitis 3 2
Necrotizing fasciitis 0 1
Wound infection/Infected ulcer 7 5
Abscess 6 1
Osteoarticular infections 7 (23) 13 (52)
Osteomyelitis⁎ 4 6
Spondylodiscitis 0 1
Arthritis 0 1
Prosthetic joint infection 2 3
Orthopedic device-associated infection 1 2
Intravascular infections 0 0
Native valve endocarditis 0 0
Prosthetic valve endocarditis 0 0
Graft infection 0 0
Bacteremia without identified primary source 3 (10) 1 (4)
Urosepsis 2 (7) 0
Meningitis 0 0
Pneumonia 0 1 (4)
Other⁎⁎ 3 (10) 1 (4)

The numbers of clinical syndromes in each columnmay add up tomore than 100% because in so
spondylodiscitis).
⁎ Includes osteomyelitis associated with diabetic foot infection.
⁎⁎ Includes sternal infections, peritonitis, otitis, and infection of the eye (cornea).
population must consider comorbidities and co-medications. More
than a third of patients in this study had diabetesmellitus and a quarter
had a preexisting impaired renal function (Table 1). SSTIs andOAIswere
the most common syndromes and included wound infections, infected
ulcers, and osteomyelitis, frequently in association with diabetic foot
syndrome. Conceivably, we found polymicrobial infections in 36% of
the episodes. While GBS typically cause SSTIs, the frequent occurrence
of OAIs in older adults is in contrast to previous publications (Edwards
and Baker, 2005), but in line with one more recent publication on GBS
OAIs in adults (Kerneis et al., 2017). The high proportion of episodes
with bacteremia (45%) was surprising, especially compared with
previous studies on bacteremia in SSTIs (Eriksson et al., 1996; Perl
et al., 1999). This finding may indicate that blood culture must be
obtained in elderly patients presenting with SSTIs or OAIs, or that in
bacteremic patients with no obvious source of infection, SSTIs or OAIs
must be actively sought. However, the high proportion of positive
blood culture may be partially a result of the study design, also. We
2 Hospital 3 Hospital 4 Hospital 5 Overall

36 59 24 174
5 (14) 10 (17) 14 (58) 54 (31)
4 6 7 22 (13)
0 0 0 1 (1)
1 2 4 19 (11)
0 2 3 12 (7)
24 (67) 23 (39) 6 (25) 73 (42)
10 6 4 30 (17)
3 2 0 6 (3)
4 4 0 9 (5)
4 8 1 18 (10)
3 3 1 10 (6)
2 (6) 5 (8) 1 (4) 8 (5)
2 1 1 4 (2)
0 3 0 3 (2)
0 2 0 2 (1)
7 (19) 7 (12) 2 (8) 20 (11)
0 6 (10) 0 8 (5)
0 2 (3) 0 2 (1)
1 (3) 2 (3) 1 (4) 5 (3)
3 (8) 5 (8) 0 12 (7)

me patients, invasive GBS affectedmore than one body site (e.g., infective endocarditis and
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included only cases with growth in primarily sterile specimens and/or
blood cultures, and excluded superficial specimens.

The treatment concepts were very heterogeneous, indicating that
there is a lack of consensus for optimal treatment on themost common
invasive diseases in the elderly. GBS is uniformly susceptible to penicil-
lin, though penicillin or amoxicillin were administered in only 29% of
monomicrobial infections. Considering antibiotic stewardship, selection
pressure on the human microbiome, and potential adverse events by
beta-lactamase inhibitors or broad-spectrum antibiotics, particularly
in the elderly, clinicians should initiate directed, narrow-spectrum anti-
microbial therapy upon detection of GBS.

The attributable in-hospital mortality rate was relatively low (5%),
despite a high frequency of bacteremia and a considerable number of
comorbidities in this elderly frail population.

Our study demonstrates that OAIs and SSTIs are frequent GBS sites in
patients ≥65 years old, and bacteremia occurred in 46% of SSTI episodes.
Considering that elderly patients often present with subtle signs of sepsis
whenbacteremia is present, these resultsmayhavediagnostic implications.
It also highlights the need for treatment concepts in this patient population,
including recommendations on streamlining antimicrobial therapy.
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