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Abstract

Necrotizing fasciitis (NF) from Streptococcus agalactiae (GBS) and 
toxic shock-like syndrome (TSLS) are rare entities that have yet to be 
described in a burn patient. We report the case of a patient with 72% 
total body surface area burn that simultaneously developed GBS NF 
and TSLS. Aggressive measures were required for complete recovery.
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Introduction

Necrotizing fasciitis (NF) is a severe form of infection of fas-
cia and subcutaneous tissue that rapidly tracks through the fas-
cial plane. It has a high rate of mortality that reaches 36% in 
some series [1]. It is usually initiated by a breach in cutaneous 
lining and less frequently from mucosal or hematogenous dis-
semination. It can be associated with systemic toxicity caused 
by superantigens of staphylococcal or streptococcal origin.

While group A Streptococcus pyogenes (GAS) is the most 
frequent agent of monomicrobial NF, group B Streptococcus 
agalactiae (GBS) is an emerging one with only few more than 
20 cases described in English-based scientific literature [2, 3]. 
It’s postulated, although not proven, that GAS virulence factors 
were transfected to GBS giving it added virulence and the pos-
sibility of causing a streptococcal toxic shock-like syndrome 
(TSLS) vehiculated by superantigens [3]. In 1993, the Work-
ing Group on Severe Streptococcal Infection (WGSSI) formal-
ized the criteria for GAS TSLS: a definite diagnosis made by 
GAS isolation in sterile media, signs, symptoms and typical 
laboratory abnormalities of septic shock; a probable diagnosis 
made by the latter and GAS isolation in a non-sterile site [4]. 
As its counterpart, GBS TSLS diagnosis is made similarly.

In severely burned patients, with the innate and adaptive 

immunosuppression inherent to their condition, NF can rapid-
ly progress to invasive systemic disease mimicking and adding 
to the burn’s own pathophysiology. There are only 14 reported 
cases in Anglo-Saxon based literature of GBS TSLS, half of 
which starting from NF; none of them in a burn patient [3-7].

This article describes, to the author’s knowledge, the first 
published case of TSLS by GBS in a severely burned patient 
starting from NF.

Case Report

A 23-year-old Caucasian male, firefighter, otherwise healthy 
was admitted to our institution evacuated from a wildfire that 
had been active for 1 week. He sustained 72% of total body 
surface area (TBSA), with deep burn distributed through 
trunk, four limbs and middle third of the face including palpe-
bral and conjunctival burn. He also suffered upper airway burn 
and was intubated orotracheally on site. At arrival in our facili-
ties he had completed the first 18 h of volemic reposition with 
lactate according to Parkland’s formula. Despite hydration he 
was in shock with hypotension, hypothermia, oligoanuria, re-
nal and liver laboratorial abnormalities and metabolic acidosis. 
He was also in acute respiratory distress syndrome (ARDS). 
We noted elevated compartment pressure on both lower limbs 
and left upper limb. Urine and blood cultures were made, skin, 
nasal and oropharynx swabs were taken and sputum harvested. 
He was rushed to theatre where fasciotomies of the referred 
limbs were performed (Fig. 1). There was leakage of pus 
from the right lower limb and a distinct necrotic appearance 
of its fascia. Samples of fascia and exudate were taken. Em-
piric amoxicillin plus clavulanic acid was started and changed 
2 days later to ampicillin plus clindamycin once antibiogram 
was available, as Streptococcus agalactiae was isolated from 
right lower limb skin swab, exudate and fascia culture. Strep-
tococcus pneumonia was also found in sputum culture with 
similar antibiotic sensitivity. All other cultures were negative. 
Once hemodynamic status allowed, at day 5 post-admission, 
right lower limb complete debridement and partial thickness 
skin grafting was made with great improvement of inflamma-
tory parameters and general condition (Fig. 2). Debridement of 
contralateral lower limb, left upper limb, thorax, dorsum and 
right upper limb followed as hemodynamic stability allowed 
during the course of the next 20 days in a high to low affect-
ed area and life to limb threatening motto. A safety perimeter 
between grafted areas and non-debrided eschar was ensued. 
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During that period of time there were some intervening com-
plications to nosocomial and opportunistic flora including 
sparse focus of limb graft and undebrided eschar infection with 
Pseudomonas aeruginosa, Candida parapsilosis and Entero-
bacteriaceae. Tegument infection diminished as expected as 
debridement proceeded but there was need to re-graft some 
areas of both lower limbs and left upper limb during the course 
of the following month. Microbiological testing was done ex-
tensively and infections were treated accordingly. Aggressive 
physiotherapy started from hospitalization and continued after 
discharge. The patient was able to return to his previous pro-
fessional activity totally healed with minimal impairment (Fig. 
3).

Discussion

NF starting from burn lesions is a rare possibility. GBS is a 
rare NF pathogen and has been reported in only 22 cases in 
English based literature [3], in which none of them is a burn 
patient. In the particular case of burns, the acute loss of tegu-

ment leads the skin and mucosa commensals to deep planes, in 
a previously healthy host. Immunosuppression which also fol-
lows burns has a unique independent positive association with 
invasive GBS disease among non-pregnant adults that is con-
sistent amongst multiple studies [8, 9]. In our patient alluding 
to the GBS NF diagnosis we had the admission clinical pic-
ture with marked tissue edema, compartment syndrome, shock 
and multi-organ failure, the greyish necrotic deep fascia and 
pus leakage at wound exploration and finally GBS isolation in 
fascia and exudate along with skin swab. Of course it can be 
argued that the former signs were due to the systemic inflam-
matory response syndrome (SIRS) to the burn injury itself but 
the surgical, microbiological findings and clinical and labora-
torial improvements with drainage and debridement leave no 
doubt that at the very least NF contributed to the initial clinical 
presentation alongside with the burn’s own pathophysiology.

Another suspicion that can be raised at admission is if 
toxicosis from GBS superantigens could have also played a 
role, as WGSSI criteria were fulfilled for TSLS: isolation of 
GBS from a sterile media, hypotension with multi-organ fail-
ure including ARDS and NF [4]. Once again it could all be at-
tributed to SIRS and NF, and the fact that GBS serotyping and 
toxin production tests were not made cannot thoroughly con-
firm diagnosis. Nevertheless the hypothesis cannot be ignored 
given all the favorable data and being so, our case is the first of 
its kind. In English literature there are only other 14 reported 
cases of GBS TSLS, half of which starting from NF and none 
of them in a burn patient [3-7]. Even if we consider the more 
frequent staphylococcal toxic shock syndrome (TSS) there are 
only two cases in adult patients with burns [10, 11].

TSS and by approximation TSLS in burns seems to be 
related to colonization of the burn wound with the pathogen 
(as was confirmed in our patient), environmental factors in-
fluencing toxin production, absence of protective antibodies 
(that by the second decade can ascend to 42% of the popula-
tion as might have been the case of our patient) and genetic 
susceptibility to the pirotoxins (related to MHC loci and TCR 
type) [12].

Reviewing published data and in contrast to its staphy-

Figure 1. Fasciotomies of lower limbs at admission.

Figure 2. Right lower limb at day 5 post-admission before complete 
debridement.

Figure 3. Right lower limb at 9 months post-operation completely 
healed.
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lococcal counterpart which prevails in children (namely after 
burns), GBS TSLS seems to favor an older age and underly-
ing immunosuppressive disease [9, 12]. In our patient, massive 
loss of tegument from deep burn and subsequent immunosup-
pressive state might have been enablers of TSLS following NF.

As for therapeutic steps that were crucial for survival, 
given the likely conjoint action of major burn, NF and TSLS 
at admission, we had aggressive resuscitation support, prompt 
surgical debridement of infected tissue and adjusted antibio-
therapy with clindamycin (that inhibits protein synthesis in-
cluding toxins) and penicillin (that inhibits cell wall synthesis 
and prevents clindamycin resistance). Other measures with 
anecdotal evidence of effectiveness against superantigens pro-
duction, like hyperbaric chamber and intravenous immuno-
globulin, were not taken.

In conclusion, this singular combination of nosologic enti-
ties is the first of its kind and adds on to the list of what seems 
to be an emerging disease.
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