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Summary Background: Group A streptococcal bloodstream infection is the most common
presentation of invasive group A streptococcal disease. We sought to determine the impact
of immunosuppression on severity of disease and clinical outcomes.
Methods: This retrospective review of 148 patients with at least one positive blood culture for
Streptococcus pyogenes from 1/2003 to 3/2013 compared immunocompromised patients with
those with no immunocompromise in regards to development of severe complications and mor-
tality.
Results: Twenty-five patients (17%) were immunocompromised; 123 were not. Skin and soft tis-
sue infection occurred in 60% of immunocompromised vs. 38% of non-immunocompromised pa-
tients, p Z .04. Necrotizing fasciitis and septic shock were significantly more common in
immunocompromised patients, p < .0001 and .028, respectively. Mortality at 30 days was
32% in immunocompromised patients vs. 16% in non-immunocompromised patients, p Z .05.
Conclusion: Patients who are immunocompromised are more likely to develop necrotizing fas-
ciitis and septic shock as complications of group A streptococcal bacteremia and have a higher
mortality rate than patients who are not immunocompromised.
ª 2017 Published by Elsevier Ltd on behalf of The British Infection Association.
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Introduction

Infections caused by Group A Streptococcus present a
broad range of manifestations, from localized pharyngitis
and skin infections to invasive disease, including bacter-
emia, necrotizing fasciitis and toxic shock syndrome.
Bacteremia is documented in 41e72% of cases of invasive
infection and is associated with higher mortality than local-
ized infections.1e4 Bacteremia may be primary without an
obvious source or secondary to infection in specific organ
systems.

Predisposing factors for group A streptococcal bacter-
emia noted in other reports include HIV infection, intrave-
nous drug use, heart disease, cancer, obesity, and
diabetes.1,2,5e8 It does not appear that solid organ trans-
plant recipients, hematopoietic cell transplant recipients,
or patients with hematological malignancies are at greater
risk for development of group A streptococcal bacteremia.
In fact, multiple surveys from cancer centers and transplant
units have only rarely noted group A Streptococcus as a
cause of bacteremia in these populations.9e17 However,
we noted that our immunocompromised patients who
developed group A streptococcal bacteremia appeared to
have more severe complications and poorer outcomes. We
report our experience over a decade with immunocompro-
mised and non-immunocompromised patients who devel-
oped group A streptococcal bacteremia.

Methods

Patients and setting

This retrospective study was conducted at the Henry Ford
Health System, a 900-bed tertiary care center in south-
eastern Michigan. We identified all patients who had at
least one blood culture yielding group A Streptococcus be-
tween January 2003 and March 2013. The Henry Ford Health
System Institutional Review Board approved this study.

Demographic data, underlying illnesses, clinical presen-
tation, laboratory data and 30-day outcomes were
collected. Treatment of group A streptococcal bacteremia
was with intravenous penicillin G or a third or fourth
generation cephalosporin; vancomycin was given in pa-
tients who were intolerant of beta-lactam antibiotics.
Surgical debridement was performed at the discretion of
the Surgery Service.

Definitions

Patients were stratified into either immunocompromised or
non-immunocompromised groups. The immunocompro-
mised group included patients who had HIV infection with
CD4 count <200 cells/ml, solid organ or hematopoietic cell
transplant, hematological or solid tumor malignancy
treated with chemotherapy in the preceding 90 days,
collagen vascular disease treated with immunosuppressive
agents in the preceding 90 days, or high dose corticosteroid
therapy (equivalent of �.3 mg/kg/day of prednisone) given
for at least 3 weeks prior to the diagnosis of group A
streptococcal bacteremia.

Statistical analysis

Statistical analysis determined associations between group
A streptococcal bacteremia and predisposing risk factors,
as well as clinical presentation and outcome in the
immunocompromised and non-immunocompromised
groups. Chi square test was used for categorical variables
and Student’s t-test or Wilcoxan rank sum test were used
for continuous variables.

Results

Patients and demographics

A total of 151 cases of group A Streptococcus bacteremia
were identified during the study period. Of these 151 pa-
tients, 3 were excluded because clinical data were not avail-
able. The ages of the 148 patients in the study ranged from24
days to 93 years, and 52%weremale. Eight patients (5%)were
below the age of 18 and 47 patients (32%) were �65 years of
age. The number of cases of group A streptococcal bacter-
emia seen each year appeared relatively stable over the
decade from 2003 to 2013, with the exception of a slight in-
crease in the number of cases seen in 2007 (Fig. 1).

A total of 25 patients were immunocompromised (17%).
The most common immunocompromising conditions were
solid organ transplant in 8 (5 kidney, 3 liver) and solid
tumors treated with chemotherapy in 8. In the immuno-
compromised group, only one (4%) was under the age of 18
and 9 (36%) were �65 years of age, compared with 6% and
31%, respectively for the non-immunocompromised group.
Except for immunosuppressive conditions, underlying ill-
nesses and risk factors were similar in both groups
(Table 1). Forty-nine patients in the non-
immunocompromised group (40%) had no known predispos-
ing risk factors for group A streptococcal bacteremia.

Source and end-organ involvement

A source for bacteremia or associated end organ infection
was identified in 116 patients (78%) (Table 2). The remain-
ing 32 patients (22%) had primary bacteremia with no spe-
cific source identified; this occurred no more frequently
in the immunocompromised group than in the non-
immunocompromised group. Skin and soft tissue infections
in 62 patients (42%) were the most common source or end
organ involved, occurring in 15 (60%) patients in the immu-
nocompromised group and 47 (38%) patients in the non-
immunocompromised group, p Z .04. Pneumonia/empy-
ema was noted in 3 (12%) in the immunocompromised group
and 17 (14%) in the non-immunocompromised group. Other
infections (gynecologic, osteoarticular, and intra-
abdominal) were less commonly associated with bacter-
emia, and all but one of these occurred in the non-
immunocompromised cohort.

Complications and outcomes

Complications of group A streptococcal bacteremia, spe-
cifically necrotizing fasciitis and septic shock, were
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