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Toxic shock syndrome and necrotizing fasciitis have been both linked to
streptococcal infections, staphylococcus infections and anaerobic infections.
Both conditions are life-threatening and treatment should not be delayed until
diagnosis conﬁrmation. While the main point in the management of necrotizing
fasciitis is surgical debridement of the infected sites, antibiotic therapy is the
most important therapeutic approach for toxic shock syndrome. Clindamycin
seems to be a good choice for toxic shock syndrome and necrotizing fasciitis.

Deﬁnition of Toxic Shock Syndrome and
Necrotizing Fasciitis
Toxic shock syndrome and necrotizing fasciitis are very severe and invasive infections
caused by “pyrogenic exotoxin producing strains of Group A streptococcui (Both TSS &
NF) and Staphylococcus auerus (TSS)”.
Toxic shock syndrome is a life-threatening infectious condition that is mediated by
toxins produced by staphylococcus aureus or group A streptococcus bacteria.
These toxins are responsible for the shutting down of multiple organ systems in

addition to skin desquamation.
Necrotizing fasciitis is a similar condition that is also characterized by rapid infection
and progressive inﬂammation of the fascia and secondary necrosis of the
subcutaneous tissue. Necrotizing fasciitis is caused by streptococcus bacteria and has
been termed many other names such as acute dermal gangrene, hospital gangrene,
and ﬂesh-eating disease. Fournier gangrene is one form of necrotizing fasciitis that
is conﬁned to the genitalia and the perineal area.

Epidemiology of Toxic Shock Syndrome and
Necrotizing Fasciitis
Toxic shock syndrome can complicate group A streptococcus infections The
incidence of group A streptococcus infections is estimated to be 5 per 100,000.
Patients with recent history of varicella infection are at an increased risk of developing
a group A streptococcus infection, and toxic shock syndrome or necrotizing fasciitis has
been reported in up to 50% of such cases.
In the past, staphylococcus toxic shock syndrome was more common due to
the increased risk of developing the condition in menstruating women. After the
discontinuation of the hyper-absorbable tampon from the market, the incidence of
menstrual related staphylococcus toxic shock syndrome dropped markedly.
Mortality rate is very high in toxic shock syndrome and is estimated to be as high
as 70% especially, in cases due to Group A Streptocoocci. Additionally, patients usually
suﬀer signiﬁcant morbidity if they survive because they might
need amputation, hysterectomy and surgical debridement of the infected sites.
Necrotizing fasciitis is a much rarer condition with only 500 cases reported in the
literature since 1883. Patients are usually middle aged and more likely to be men. The
condition is more common in countries with limited resources and limited access
to antibiotics.

Pathophysiology of Toxic Shock Syndrome and
Necrotizing Fasciitis
Toxic shock syndrome is related to the hematogenous spread of one of the
staphylococcus or streptococcus toxins. Staphylococcus toxin type 1 and
staphylococcus enterotoxin B are two common examples of staphylococcal toxins that
have been implicated in the pathogenesis of toxic shock syndrome. It seems that toxic
shock syndrome toxin 1 is responsible for most of the cases of menstrual related toxic
shock syndrome.
M protein expressed by group A streptococci is thought to be related to toxic shock
syndrome as well. Regardless of the type of the toxins, it seems that such toxins need to
be absorbed systemically for the patient to develop toxic shock syndrome.
Once systemic absorption has happened, the inﬂammatory response is activated
and interleukin-1, tumor necrosis factor and interleukin-6 seem to play an
important role in the mechanism of shock and fever in these patients.
Pyrogenic exotoxin bypasses the normal process of MHC-restricted antigen processing

causing a cycle of cytokine release and cell stimulation from T cells. Pyrogenic exotoxin
thus acting as a superantigen, triggers the release of huge amounts of inﬂammatory
cytokines from T lymphocytes. These inﬂammatory cytokines are responsible for fever,
shock, and organ dysfunction.
The diﬀerent toxins produced by staphylococcus or streptococci bacteria are thought to
be responsible for the activation of T-cell proliferation, another hallmark of the toxic
shock syndrome. The activation of a systemic immune response and the inﬂammatory
system results in multiorgan failure.
On the other hand, necrotizing fasciitis as the name implies means widespread
necrosis of the subcutaneous tissue and fascia. The name “ﬂesh-eating bacteria”
should be abandoned because it has become clear that necrotizing fasciitis is caused by a
polymicrobial infection and the synergetic activity between diﬀerent multi-bacterial
pathogens. In most cases, anaerobic and aerobic bacteria act together and are found in
the same patient. Patients usually have recent history of trauma, recent surgery or
they are immunosuppressed.
It seems that tissue hypoxia is important in the pathogenesis of necrotizing fasciitis.
Under hypoxic conditions, polymorphonuclear leukocytes function is impaired. The
decreased activity of the polymorphonuclear leukocytes is responsible for the
proliferation of facultative aerobic organisms in the wound.
The growth of these organisms is then followed by the growth of anaerobic bacteria and
polymicrobial infection of the wound. The most commonly identiﬁed bacteria are again
streptococci and staphylococcus aureus. Other less common organisms include
bacteroides, clostridium peptostreptococcus and klebseilla.

Clinical Presentation of Toxic Shock Syndrome and
Necrotizing Fasciitis
Patients with toxic shock syndrome may present with fever, rash and multiorgan
failure. They are usually hemodynamically unstable with hypotension, have renal
or respiratory failure and can be confused.
Patients might have recent history of surgical procedures, recent delivery of an
infant, deep skin abscesses that were not properly treated or recent menstrual
bleeding with the use of tampons.

Image: “43-year-old Caucasian male with necrotizing fasciitis.
Preoperative photograph on the day of admission. Extensive
erythema and necrosis of the left leg.” by Piotr Smuszkiewicz,
Iwona Trojanowska and Hanna Tomczak – Late diagnosed
necrotizing fasciitis as a cause of multiorgan dysfunction

syndrome: A case report. Cases Journal 2008, 1:125.
doi:10.1186/1757-1626-1-125. License: CC BY 2.0

Chills, myalgia and inﬂuenza-like symptoms are also common. As this is a systemic
disease, patients can also develop diarrhea, nausea, vomiting and headaches.
History of diabetes, malignant disease, HIV infection or alcoholism should be
elicited as these are risk factor for an increased risk of toxic shock syndrome.
Physical examination in toxic shock syndrome reveals fever and hypotensive shock
that is not responsive to ﬂuid replacement therapy. Patients might have anuria due to
renal dysfunction. Clinical signs of soft tissue infection such as localized swelling,
redness and warmness are common.
Patients with necrotizing fasciitis are diﬃcult to diagnose because the initial trauma is
usually trivial. A minor skin abrasion, an injection site or an insect bite can be the
initial step before evolving into necrotizing fasciitis.
Patients usually have intense pain and tenderness over the aﬀected area. The muscles
are also tender to palpation. The pain is so severe that doctors can suspect a muscular
injury rather than fasciitis. Edema and swelling of the skin usually goes beyond the
area of erythema. The skin can have vesicles and crepitus on palpation is common
which is a sign of air forming inside the fascia.
Expression of the necrotic fascia can be performed by using your ﬁngers to press the
skin. Yellow-green necrotic tissue is usually seen oozing out of the skin wound. The
necrotic fascia margins are usually beyond the erythema that can be seen in the skin.

Diagnostic Workup for Toxic Shock Syndrome and
Necrotizing Fasciitis
Case deﬁnitions for toxic shock syndrome: As the diagnosis is not straight forward,
case deﬁnitions for the purpose of surveillance have been proposed and are given below :
Case Deﬁnition for Staphylococcus Aureus Toxic Shock Syndrome
Clinical Criteria:
An illness with the following clinical manifestations:
·

Fever: temperature ≥102.0°F (≥38.9°C)
·

·
·

Rash: diﬀuse macular erythroderma
Desquamation: 1–2 weeks after rash onset

Hypotension: systolic blood pressure ≤90 mmHg for adults or less than the ﬁfth
percentile, by age, for children <16 years old
·

Multisystem involvement (≥3 of the following organ systems)
o Gastrointestinal: vomiting or diarrhea at illness onset

o Muscular: severe myalgia or creatine phosphokinase level at least twice ULN
o Mucous membrane: vaginal, oropharyngeal, or conjunctival hyperemia
o Renal: blood urea nitrogen or creatinine level at least twice ULN for laboratory or urinary
o sediment with
o pyuria (≥5 leukocytes per high-power ﬁeld) in the absence of urinary tract infection
o Hepatic: total bilirubin or aminotransferase level at least twice ULN for laboratory
o Hematologic: platelet count <105/μL
o Central nervous system: disorientation or alterations in consciousness without focal
neurologic signs in the absence of fever and hypotension
Laboratory Criteria
Negative results in the following tests, if obtained:

·
·

Blood or cerebrospinal ﬂuid cultures for another pathogen

Serologic tests for Rocky Mountain spotted fever, leptospirosis, or measles
Case Classiﬁcation

Probable: a case that meets the laboratory criteria and in which four of the ﬁve clinical
criteria are fulﬁlled
Conﬁrmed: a case that meets the laboratory criteria and in which all ﬁve of the clinical
criteria are fulﬁlled, including desquamation (unless the patient dies before desquamation
occurs)

Case Deﬁnition for Streptococcal Toxic Shock Syndrome
I. Isolation of group A streptococci (Streptococcus pyogenes)
A. From a normally sterile site
B. From a nonsterile site
II. Clinical signs of severity
A. Hypotension and
B. ≥2 of the following signs
·

Renal impairment
·

·
·
·
·

Coagulopathy

Liver function impairment
Adult respiratory distress syndrome

A generalized erythematous macular rash that may desquamate
Soft tissue necrosis, including necrotizing fasciitis or myositis; or gangrene

An illness fulﬁlling criteria IA, IIA, and IIB is deﬁned as a deﬁnite case. An illness
fulﬁlling criteria IB, IIA, and IIB is deﬁned as a probable case if no other etiology for
the illness is identiﬁed.

A complete blood count with diﬀerential is very important in the evaluation of patients
with toxic shock syndrome and necrotizing fasciitis. Leukocytosis can be identiﬁed in
both cases.
Patients with toxic shock syndrome might have renal failure, therefore a urine
analysis is indicated. Urine analysis might reveal myoglobinuria, sterile pyuria, and
other abnormalities.
Bleeding time due to disseminated intravascular coagulation can complicate the
picture, therefore, prothrombin and activated partial thromboplastin times should
be checked. Serum creatinine is usually elevated in patients with toxic shock
syndrome. Patients might also have impaired liver function in addition to elevated
creatinine kinase concentration due to myositis.
Blood cultures are positive in up to 60% of the cases of toxic shock syndrome caused
by group A streptococci. Chest radiography can show bilateral lung inﬁltrates which
is indicative of acute adult respiratory distress syndrome.
Patients with suspected necrotizing fasciitis can be oﬀered an early diagnosis by the
utilization of advanced imaging techniques such as contrast-enhanced computed
tomography or magnetic resonance imaging. These methods allow the assessment
of the deep fascia. Treatment in severely ill patients should not be delayed until the
conﬁrmation of the diagnosis, however, and surgical debridement is very important to
increase the rate of survival.
The conﬁrmation of the polymicrobial nature of necrotizing fasciitis can be tricky
because cultures from the superﬁcial layers might be negative. Therefore, samples from

deeper layers are indicated. In most cases, waiting for the culture result is not feasible.
In that case, polymerase chain reaction testing for the DNA of streptococcal
pyrogenic exotoxins SPE-B can be helpful.
Ultrasonography is also helpful in the assessment of the patient with necrotizing
fasciitis. Fluid accumulation under in the subcutaneous layers is common and
ultrasonography-guided aspiration can be helpful.
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Laboratory investigations in patients with necrotizing fasciitis reveal leukocytosis,
elevated blood urea nitrogen and reduced serum sodium level. The serum sodium
levels can be lower than 135 mmol/L. X-rays studies are helpful in showing the
accumulating gas in the infected sites which might be a sign of a possible clostridiarelated disease.
Creating a small incision in the skin under anesthesia should show bleeding in normal
healthy tissue. In patients with necrotizing fasciitis, this normal bleeding is absent.
Instead, a yellowish-green ﬂuid might come out.

Diﬀerential diagnosis
Diﬀerential diagnoses of TSS include drug toxicities, viral exanthemas’, Rocky Mountain
spotted fever, sepsis, and Kawasaki disease. Diagnosis of TSS depends upon constellation
of ﬁndings and exclusion of other infections (Harrison’s 20/e).

Treatment of Toxic Shock Syndrome and
Necrotizing Fasciitis
Treatment of toxic shock syndrome is highly dependent on the adequate and early
recognition of the condition followed by the prompt use of appropriate antibiotic
therapy.
In addition to antibiotic therapy, patients with toxic shock syndrome are also known to be
in shock and to have multiorgan failure. It was shown that corticosteroids might be
helpful in sustaining a response to ﬂuid replacement therapy. The administration of

drotrecogin at the ﬁrst sign of the ﬁrst organ failure is thought to alter the prognosis.
Fluid replacement therapy is indicated even if the patient’s response at ﬁrst is not
optimum.
Patients with group A streptococcus toxic shock syndrome should
receive clindamycin intravenously. Clindamycin is recommended because it is a
protein synthesis inhibitor and reduces the production of pyrogenic exotoxin. The
diﬀerentiation between group A streptococci and staphylococcus infection takes time,
therefore, the co-administration of a penicillin with a beta-lactamase resistant
antimicrobial. Nafcillin, oxacillin and ﬁrst generation cephalosporins are good options
here.
In addition to the adequate antibiotic therapy for toxic shock syndrome, the original
focus of the infection should be examined and treated. For instance, surgical wounds
should be cleaned, tampons should be removed and patients with severe skin infections
should undergo surgical debridement.
The ﬁrst step in the management of the necrotizing fasciitis patient is to understand that
this condition is a life-threatening emergency and that team work is needed. The
patient should be admitted to the surgical department and extensive surgical
debridement procedures should be started. Tissue debridement should be started and
not stopped until tissue necrosis stops. Amputation of a limb or removal of a single
organ might be needed in some cases to control the spread of the disease.
Antibiotic therapy is also important in the management of these patients. Penicillin G
combined with an aminoglycoside seems like a good option. Unfortunately, most
patients have renal failure, hence the use of aminoglycosides is usually not
recommended. In that case, clindamycin should be used.
The use of hyperbaric oxygen therapy should be encouraged only if it is available in the
treating hospital because treatment delay and patient’s transfer increase mortality. Some
scholars suggest the use of clindamycin as ﬁrst line therapy in the management of
necrotizing fasciitis.
Once the procedure of surgical debridement is ﬁnished, the decision to plan surgical
reconstruction should be started.
Patients with necrotizing fasciitis are also severely dehydrated and adequate ﬂuid
replacement therapy is usually indicated. Intravenous immunoglobulins have been
used with some success in necrotizing fasciitis and streptococcal toxic shock syndrome.
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