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Dear Editor,
Necrotizing soft tissue infections (NSTIs) are a hetero-

geneous group of devastating diseases involving a wide
variety of microorganisms and affecting different body
areas. The need for individualized treatment strategies has
been recently put forward in a prospective cohort study of
402 patients in which group A streptococcus (GAS) infec-
tions were associated with more frequent septic shock [1].
Early identification of patients with GAS-related NSTIs
could prompt initiation of targeted interventions, includ-
ing clindamycin and intravenous immunoglobulins (IVIg).
These drugs might be associated with beneficial anti-
toxinic properties, but the level of evidence supporting
them remains low (clindamycin) or highly controversial
(IVIg) [2, 3]. The only randomized clinical trial evaluating
the effect of IVIg specifically in patients with NSTI could
not demonstrate a benefit on a composite outcome of
death and quality-of-life evaluation at 6 months [4]. As
previously commented [5], only 15% (n = 13/87) of in-
cluded patients eventually had a microbiologically proven
GAS NSTI. This was a major limitation and early identifi-
cation of patients with a high probability of GAS-
associated NSTIs would thus be crucial for further studies
evaluating similar interventions.
A secondary analysis of a retrospective cohort including

224 patients admitted to our center for NSTI between

2006 and 2017 was conducted [6]. In accordance with the
most recent guidelines, only patients with surgically con-
firmed NSTI were included (i.e., macroscopic appearance
of tissues during operation as swollen, dull gray with a
thin, brownish exudate with or without necrosis). Admis-
sion characteristics and microbiological documentation
based on surgical samples, blood cultures, or subcutane-
ous puncture were recorded. We compared patients with
a documented GAS infection to other patients regarding
admission characteristics. A multivariable logistic regres-
sion model was used to identify admission characteristics
associated with a subsequent GAS documentation.
Among 224 patients, 60 (27%) had a GAS infection,

which was monomicrobial in 39 (17%) cases. Overall,
134 (59.8%) patients were admitted to the intensive care
unit during their stay, of whom 113 during the first 24 h.
Ninety-one (41%) patients presented with shock (i.e., re-
quired vasopressors), and 89 (40%) required mechanical
ventilation. Sixty days after admission, 51 (23%) patients
had died, including 10 (17%) with GAS, and 41 (25%)
with non-GAS infections (p = 0.255, Mann-Whitney
test). Admission characteristics associated with GAS in-
fections by univariable analysis were non-steroidal anti-
inflammatory drug treatment before admission and
leukocytosis as a continuous variable. Those inversely
associated with GAS infections were immunodeficiency,
the nosocomial onset of infection, and an abdominoperi-
neal location (Table 1). After multivariable analysis, only
immunodeficiency (adjusted odds ratio (aOR) = 0.29
[0.10–0.74], p = 0.015) and an abdominoperineal location
(aOR = 0.06 [0.00–0.30], p = 0.007) remained associated
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with the absence of GAS infection (Table 1). A sensitivity
analysis using “monomicrobial GAS NSTI” as the
dependent variable yielded similar results, except for youn-
ger age that remained in the model after adjustment (data
not shown). Immunodeficiency (n = 58) and an abdomino-
perineal location (n = 38) had respective positive predictive
values for the absence of a GAS infection (both mono- or
polymicrobial) of 90% [79–96] and 97% [86–100] (Fig. 1).
In conclusion, we retrospectively identified two sim-

ple and available upon admission clinical predictors of
GAS documentation among a large cohort of surgically

proven NSTIs. Our results show that NSTI patients
with pre-existing immunodeficiency or an abdominal
infection have a low probability of GAS infection and
might thus not be suitable for inclusion in a trial asses-
sing the effect of GAS-specific interventions. Such find-
ings need to be assessed in a validation cohort in order
to reinforce their generalizability. Improving identifica-
tion upon admission of a subgroup of patients with a
higher prevalence of GAS infection might help design
future prospective trials aimed at assessing personalized
treatment strategies [2].

Fig. 1 Diagnostic performances of abdominoperineal location and immunodeficiency for predicting absence of group A streptococcal
documentation. The three top pie charts represent the proportions of group A streptococcal documentation, abdominoperineal infections and
immunodeficiency in the whole 224-patient population of surgically confirmed necrotizing soft tissue infections. The two bottom pie charts
represent the proportion of group A streptococcal documentation in the subgroup of patients with abdominoperineal infections (bottom left
chart) or in immunocompromised patients (bottom right chart). Diagnostic performances of an abdominoperineal location of infection and of
immunodeficiency for predicting the absence of group A streptococcal documentation were calculated using a contingency table approach.
Immunodeficiency encompassed active cancer, chemotherapy within the last 3 months, previous HIV infection whatever the AIDS status, the CD4
lymphocytes counts or the viral load, any immunosuppressive drugs including chronic systemic steroid treatment (whatever the dose but for at
least 3 months). PPV, positive predictive value; NPP, negative predictive value; Se, sensitivity; Sp, specificity
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