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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 NSTT 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
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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

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-019-2708-y&domain=pdf
http://orcid.org/0000-0002-4833-4320
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:nicolas.de-prost@aphp.fr

Page 2 of 4

(2019) 23:417

Urbina et al. Critical Care

Bnip Alojewwepul-nue [eploIdls-uou gjySN ‘sniiA Auapiyspounwiwl

uewiny A/H *(SYauow € 1ses| 1 J0j INQ ISOP Y1 JOASIRYM) JUsWIeaI]) Ploals JIWR1sAs dluoiyd buipnpul sbnip aaissaiddnsounwiwi Aue ‘peoj [eaia Y3 Jo s3unod sarkooydwiA| 3D syl ‘snieis Saly 9y Jaareym
uol194ul AJH sholaaid ‘syjuow € 1se| 3yl ulyum Adessylowayd 4adued e passedwodus AdUaDPIPOUNWW| [9POW Y1 JO S3|geleA 3} JO SUO Uo elep Buissiw Joy papnxa syuaned | |) syuaned €1z Buipiebal
sisAleuy ‘sisjeue a1elieAlun Ul GO0 > aNJeA d B Y1IM SI|geLIBA |[e PapN|DUl [POW 3y “UoieIusWNdop [e330303dans ¥ dnoib pue sonsueideieyd UoIssiwpe usamiaq diysuonejal ayy buissasse [pow uoissaibal dnsibo|
e wolj YO paisnipe pue sanjea d, “uonnqguIsIp [ed1aweled-uou 01 NP S3|geleA SNONUIIUOD J0) PasN sem 1531 s, AUNyp-uuely ‘9zis s|dwes 0y buipiodde elep |e3110631ed J0) Pasn 24am 153) 12X3 S,19Ysld 10 1591
paJenbs-1y /513410 SA uodBJuI [233001da.1s i ANOIG PAIUSWINDOP JO UOSLEAWOD d1eLIBAIUN JO) SANJeA d "UOIIRUI [e330301dails ¥ dNOID, “UONIBJUI anssl YOs Bulzioidau 1oy paniwpe suaned yzg buowe siskjeuy

1190 [ov'€-0z'11 00C [09€-051]0L'C [8Y'€-0€11 00C oL [HOI] UBIpaW 7/|oWU-91e108| [RLRUY
LZL0 [0LZL-5€6] 0901 051510l SO'LL [SLZL-S6) 0201 ST (YOI ueipaw “p/b ‘eisuiqo|bowsH
S0 [007PE-001FL] 00207 [0571E-5C'181] 0562 [0062€-00€SL] 00/1T 681 [HOI] UeIpaW ‘EWiw/ 01 $13[1e|d
/900 - 9100 [00'12-00'6] 09°€ 1 [05CT 'seTLl 0T /L [09'12-056] OF'¥l 6lC (YOIl ueIpaW ‘cwiw/ 0L s1A200n3| pooig
£V60 [S0/2-0561] 00°€C [0097-01'07] 0£°TC [0892-0/61] 06CC €61 [HOI UelpaW “7/joWiW ‘91euoqiediq ewse|d
9960 [01'61-07'S] 086 [08L-G¥S] SOl [0061-5'S] 086 L0C [HOI] UeIpaw 7/joww “eluain
1£G0  [S//91-5T'/9] 05601 [Sz/81-ST L/l 00°€Ct [ST'1/1-0069] 0SCLL ole (YOI ueipaw “J/jowrt ‘elwsuiunes)
69€0 (Sev) 0L 959 1T oY) 16 oce (%) u “P0ys
£000 [0£°0-000] 900 1000 > Varaalis VAVA 07/1) 8¢ € (%) u 'uoneso| |eaunzdoulwiopqgy
/610 - ¥000 (€50 Iy L9y (1'00) S (444 (%) U 'UORIBJUI [EILIOIOSON
uolssiwpe uodn uolelussald
zelo - 200 (Lol LT (19 6l (S00) o [4ad (%) u 'asn dIVSN
/500 (099 01 (805) 0¢ (€19 L€L lee (%) u usWIeaN dDhOIqhUY
6650 [000L-007] 00 [57/-007] 00°S [5£6-007] 00°S ¥ZC¢  (4OI) ueipaw ‘skep ‘woldwiAs 1s1lj woly awi|
uolssiwpe 01 Jold
750 (890) v (10 €l (r'so) LS v Ausaqo
o reL) e (€8) s (e 2z vee uonduwINsUOd [OYod|e JIUOIYD
€670 @®zl) 1T L9y @ll) st 244 aseasip Asuphy d1uoiy)
wlo 96 ©0)0 ov 6 vee SISOULIID JOAIT
1590 @161 (€8) s (LoL) ve 444 SQUUI| J2MO] 33 JO suSLIe Bunesal|qo
/610 (€81) 0¢ (oot) o (19l) 9¢ 1£44 SPI0ISISOd0D
8000 ®cl) Lt ©0)0 re) LT vee 1oue)
560 e ©0)0 60) T (4 uond34ul AIH
5100 [£'0-01°0] 620 2000 (e es (oob) 9 (6520) 85 e Aouspyapounwwl
70 (©6£) 59 (00¢) 81 (1'2€) €8 vee snyjjpW se1eqeldg
(%) U 'senipiqiowoD
3440 (5'89) 96 (L'19) 1g (£99) 121 vee (9%) U 1opuab sl
€800 [00'6/-05'55] 0059 [002/-00'05] 0009 [ST+/-00€S] 0019 vee (4OI) uelpaw ‘sieak ‘aby

e1ep |edlydesbowag

s@ruerinw) d YO paasnfpy  (e1eueiun) d (¥91 = U) SIPYIO (09=U) SVO (v =U) |[eI9AQ  BIEP 3|qejleAY
UONRIUSWINDOP [£220201da11s ¥ dNOIB YlIMm Pa1enosse $DSLIS1DRIRYD UOISSILIPY L dgel




Urbina et al. Critical Care (2019) 23:417

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 (rz = 58) and an abdomino-
perineal location (z = 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
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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

GAS documentation among a large cohort of surgically treatment strategies [2].
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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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