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Abstract The number of patients with severe invasive
infections (mainly exhibiting bacteremia) with Strepto-
coccus dysgalactiae subsp. equisimilis (SDSE) has been
increasing worldwide. We herein report the clinical aspects
of invasive infections (cellulitis, pneumonia, and urosepsis)
occurring with SDSE in 13 elderly patients (mean age
84 years, range 69-99 years) diagnosed at a hospital for
elderly individuals during the period January 2005-June
2009. Ten subjects had underlying diseases, including
neurologic disorders, diabetes mellitus, and others. Eleven
patients presented to the hospital emergency department,
and the most common symptom was high fever or respi-
ratory distress. Primary care and emergency department
doctors treating elderly patients with high fever should
keep in mind invasive SDSE infection as a differential
diagnosis, especially when an elderly person has underly-
ing illnesses. To detect SDSE in elderly subjects, blood
cultures should be obtained before the administration
of antimicrobials because, as we found, the patients’
symptoms were limited.
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Streptococcus dysgalactiae subsp. equisimilis (SDSE) was
proposed in 1996 as a new taxon involved in human
streptococcal infections [1]. This microorganism has
Lancefield group C or G antigen, exhibits strong -hemo-
lysis, and shows streptokinase activity in human plasmin-
ogen and proteolytic activity in human fibrin. We have just
completed whole-genome analyses of the original two
isolates [GGS_124 (GenBank accession no AP010935) and
RE378] of SDSE, demonstrating a rate of overlap between
this subspecies and group A streptococcal genomes of
61-63%; overlap between the subspecies and group B
streptococcal genomes was 15%. Similarly to group A
streptococci, SDSE possesses virulence factors such as M
protein, streptolysin O, streptolysin S, streptokinase, hyal-
uronidase, and C5a peptidase. SDSE has been established
as possible normal flora of the skin, oropharynx, and gas-
trointestinal and genitourinary tracts. This pathogen was
identified in respiratory tract specimens from patients with
noninvasive SDSE diseases [2]. Invasive SDSE infections,
mainly exhibiting bacteremia, are now being observed
increasingly worldwide [3, 4]. Invasive infections represent
the isolation of SDSE from a normally sterile site (i.e.,
blood, cerebrospinal fluid, joint fluid, ascites, or pleural
effusion) [3, 4]. Here we report clinical aspects of invasive
infections caused by SDSE in 13 elderly patients diagnosed
at a hospital for elderly individuals between January 2005
and June 2009.

Streptococcal isolates with Lancefield group C or G
antigen and f-hemolysis were isolated from blood speci-
mens, and detailed information was collected from the
hospital clinical laboratory database. SDSE was speciated
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based on results of biologic tests, including bacitracin
resistance, pyrrolidonyl-arylamidase test (negative),
Voges—Proskauer test (negative), and f-p-glucuronidase
test (positive). In addition, the emm gene, which encodes M
protein—a major bacterial virulence factor—was typed, as
previously described [4, 5]. To assess the similarity of
isolates, DNA profiles after digestion with the restriction
enzyme Smal were compared by pulsed-field gel electro-
phoresis (PFGE) [6]. Patients’ clinical features were
reviewed using medical records. Clinical data (age,
underlying disease, onset situation, main symptom, and
vital signs) and laboratory data [white blood cell count
(WBC), neutrophil count, C-reactive protein (CRP),
platelet count (PIt), hemoglobin (Hb), and others] were
obtained at the time blood cultures were performed for
each patient. Also, the diagnosis of invasive infection was
reviewed by a physician expert in infectious diseases.

Thirteen strains of SDSE and the corresponding elderly
patients were studied. The clinical features and outcomes
for invasive SDSE infections are shown with microbiologic
data in Table 1. Twelve isolates had Lancefield group G
antigen. The emm genotypes (stG10.0 and others) and
Smal-digested PFGE DNA profiles for 7 isolates (numbers
7-13) varied between strains, suggesting the possible
invasion of a different colonized strain in each patient
rather than the clonal expansion of a specific subpopulation
of isolates. The mean age of the infected patients was
84 years (range 69-99 years); 7 were female; and 10 had
underlying diseases including neurologic disorders, diabe-
tes mellitus, and others. Eleven patients with SDSE
infections presented to the hospital emergency department,
indicating that the infection was mainly community-
acquired. The most common symptom was high fever or
respiratory distress, without other complaints. Mean body
temperature and heart rate were 38.9°C (range 36.4—
40.1°C) and 93 beats/min (range 72-120 beats/min).
Cellulitis, pneumonia, and urosepsis (n = 4 for each)
constituted the main invasive infections. In subjects with
pneumonia, chest roentgenograms disclosed patchy infil-
trates. Mean WBC, neutrophil count, CRP, PIt, and Hb
were 12.2 x 10° cells/I (range 5.7-19.2 x 10° cells/l),
10.9 x 10” cells/l (range 4.6-15.6 x 10° cells/l), 6.27 mg/
dl (range 0.35-28.34 mg/dl), 210 x 10° cells/l (range
59-510 x 10° cells/l), and 11.2 g/dl (range 7.4—13.4 g/dl),
respectively. As treatment, f-lactam antibiotics including
penicillins or cephalosporins were administered parenter-
ally in all subjects. No patients died of an invasive infec-
tion; any deaths involved other causes. No recurrent SDSE
infections were found. The clinical aspects of the invasive
SDSE infections in the elderly subjects were considered to
be characterized as follows; onset in older-age patients,
presence of underlying illnesses, community-acquired
onset, and limited patients’ symptoms.

In a recent report from Finland considering non-nec-
rotizing bacterial cellulitis, SDSE was observed most
often, being isolated in 22% of cultures from either skin
lesions or blood [7]. Also, pneumonia and thoracic
empyema caused by SDSE were reported from Japan
[8, 9]. Similar to the findings of previous reports [8],
chest radiographs in our patients with pneumonia indi-
cated patchy infiltrates. The pulmonary lesions may have
been induced by the aspiration of SDSE as possible
normal flora of the oropharynx, because the functions of
both swallowing and coughing are reduced in the elderly.
The mortality of invasive group G streptococcal infec-
tions was reported previously as 8-18% [1, 10, 11].
Active laboratory-based surveillance for invasive SDSE,
Streptococcus pyogenes (GAS), and S. agalactiae (GBS)
infections was conducted for 1 year (August 2006-July
2007) in 142 medical institutions participating in the
Invasive Streptococcal Disease Working Group estab-
lished at the 19th annual meeting of the Japanese Society
for Clinical Microbiology, in order to compare the clin-
ical aspects of invasive infections caused by the three
species [12]. While 231 invasive SDSE infections were
identified, 97 other patients had GAS and 151 had GBS.
All patients with invasive SDSE infection were adults
(median age 75 years), while GBS infected some patients
4 months old or younger in addition to adults. Underly-
ing diseases were present in 78.8% of the patients with
invasive SDSE illnesses; underlying medical conditions
were less frequent in subjects with GAS infections than
in patients with SDSE or GBS. In addition, all cases of
SDSE, GAS, or GBS diseases were community-acquired
and 42 patients (18%) with SDSE infections presented to
the hospital emergency department, a fraction similar to
the proportions of subjects presenting to the emergency
department with infections involving the other two bac-
terial groups.

There are some limitations regarding the clinical fea-
tures of the SDSE invasive infections reported in the
elderly subjects in our study. There may have been a
selection bias for the enrolled patients, because our insti-
tute is already established as one of the expert hospitals for
elderly individuals. In order to clarify risk factors in the
subjects susceptible to SDSE, we did not design a setting
for control patients, who were frequency matched to the
case subjects by age and gender.

In conclusion, based on the detailed information of
invasive SDSE infection in our observations, primary care
and emergency department doctors treating elderly patients
with high fever should keep in mind invasive infections
caused by SDSE as a differential diagnosis, especially
when the elderly person has underlying illnesses, although
we note that no characteristic features giving clues to the
diagnosis were found in the present study. To detect this
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Table 1 Clinical features and outcomes of invasive infections with Streptococcus dysgalactiae subsp. equisimilis in 13 elderly patients

Patient Blood culture Lancefield emm Age Gender Underlying ITor O Main Body

no. date group Type disease symptom temperature (°C)
1 2005/5/1 G stG652.0 76 F Breast cancer (0] Respiratory distress 36.4

2 2005/7/12 G stG2078.0 74 M Diabetes mellitus I Fever 39

3 2006/3/31 C stC6979.0 83 F Angina pectoris O Fever 38.7

4 2006/5/11 G stG10.0 83 M Stroke o Fever 39.2

5 2006/9/18 G stG652.1 69 M Frontotemporal dementia O Fever 39.7

6 2007/7/4 G ND 87 F Diabetes mellitus o Fever 38.8

7 2007/8/16 G stG10.0 91 M Healthy o Fever 38.5

8 2007/8/21 G stG10.0 9 F Healthy o Fever 38.2

9 2007/10/2 G stG6792.4 90 M Hypothyroidism (@) Fever 40.1

10 2007/10/9 G stG245.0 81 F Angina pectoris O Fever 40.1

11 2007/10/13 G stG652.0 91 F Healthy I Respiratory distress  39.9

12 2008/11/30 G stC46.0 83 M Pulmonary emphysema O Respiratory distress 37.2

13 2009/3/4 G stG2078.0 85 F Parkinson disease (0] Fever 39.8

Patient Heart rate Invasive WBC (neutrophil CRP  PIt Hb  BUN/Cr/CK Antibiotic  Outcome

no. (beats/min) infection count x10° cells/I) (mg/dl) (x 10° cells/l) (g/dl) (mg/dl, mg/dl, TU/T)

1 104 Urosepsis 12.9 (ND) 28.34 510 12.7  71.8/2.6/777 IPM/CS Died of cancer

2 98 Urosepsis 5.7 (4.6) 8.84 183 10.7 10/0.5/ND PIPC Died of aspiration
3 98 Cellulitis 8.1 (8) 0.35* 148 123 25.3/1/111 CMZ Recovered

4 105 Septic arthritis 14.3 (13.7) 10.48 209 11.4 15.3/0.9/198 PIPC/TAZ Died of heart failure
5 77 Urosepsis 6.8 (6.3) 2.05 231 12.6  12/0.5/96 ABPC Recovered

6 90 Urosepsis 14.9 (13.7) 7.31 289 12.3  17.4/0.6/13 CTM Recovered

7 72 Cellulitis 13.7 (12.2) 1.59 168 114 21.7/0.8/25 CEZ Recovered

8 96 Pneumonia 13.9 (12.6) 0.49* 104 9.6 35.4/0.8/79 PIPC Died of stroke

9 91 Pneumonia 11.3 (9.8) 1.82 163 74 35.1/1.2/133 ABPC/SBT Recovered

10 88 Cellulitis 17.4 (15.2) 233 216 13.4 17.4/0.7/104 PIPC Recovered

11 120 Pneumonia 10.4 (9.5) 442 149 8.8  19.9/0.5/98 (6740)3 Recovered

12 88 Pneumonia 19.2 (15.6) 0.37* 59 13.4 15.5/0.9/77 PIPC Recovered

13 77 Cellulitis 10.3 (9.9) 13.09 299 10 32.5/1/667 ABPC/SBT Recovered

Clinical and laboratory findings were recorded when blood cultures were performed

I or O Inpatient or outpatient, WBC white blood cell count, CRP C-reactive protein, Plt platelet count, Hb hemoglobin, BUN blood urea nitrogen,
Cr creatinine, CK creatine phosphokinase, ND not determined, /PM/CS imipenem/cilastatin, PIPC piperacillin, CMZ cefmetazole, TAZ tazo-
bactam, ABPC ampicillin, CTM cefotiam, CEZ cefazolin, SBT sulbactam, CZOP cefozopran

% CRP was increased later, 1 or 2 days after blood cultures were obtained

pathogen in elderly subjects, blood cultures should be
obtained before the administration of antimicrobials
because, as we found, the patients’ symptoms were limited
to high fever or respiratory distress.
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