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Abstract

Objective To describe the clinical and laboratory profile, management, intensive care needs, and outcome of children with
toxic shock syndrome (TSS) admitted to the pediatric intensive care unit (PICU) of a tertiary care center in North India.
Methods This retrospective study was conducted in the PICU of a tertiary care hospital in North India over a period of 10
y (January 2011-December 2020) including children < 12 y with TSS (n=63).

Results The median (interquartile range, IQR) age was 5 (2-9) y, 58.7% were boys, and Pediatric Risk of Mortality I1I
(PRISM-III) score was 15 (12-17). The primary focus of infection was identified in 60.3% children, 44.5% had skin and soft
tissue infections, and 17.5% (n=11) had growth of Staphylococcus aureus. Common manifestations were shock (100%), rash
(95.2%), thrombocytopenia (79.4%), transaminitis (66.7%), coagulopathy (58.7%), and acute kidney injury (AKI) (52.4%);
and involvement of gastrointestinal (61.9%), mucus membrane (55.5%), respiratory (47.6%), musculoskeletal (41.3%), and
central nervous system (CNS) (31.7%). The treatment included fluid resuscitation (100%), vasoactive drugs (92.1%), clinda-
mycin (96.8%), intravenous immunoglobulin (IVIG) (92.1%), blood products (74.6%), mechanical ventilation (58.7%), and
renal replacement therapy (31.7%). The mortality was 27% (n=17). The duration of PICU and hopsital stay was 5 (4-10)
and 7 (4-11) d, respectively. Higher proportion of nonsurvivors had CNS involvement, transaminitis, thrombocytopenia,
coagulopathy, and AKI; required mechanical ventilation and blood products; and had higher vasoactive—inotropic score.
Conclusion TSS is not uncommon in children in Indian setup. The management includes early recognition, intensive care,
antibiotics, source control, and adjunctive therapy (IVIG and clindamycin). Multiorgan dysfunction and need for organ sup-
portive therapies predicted mortality.

Keywords Staphylococcus aureus - Intravenous immunoglobulin - Shock - Clindamycin - Mechanical ventilation -
Vasoactive drugs

Introduction

Toxic shock syndrome (TSS) is an uncommon superanti-
gen-mediated disease caused by toxin-producing strains of
Staphylococcus aureus (TSS toxin 1, TSST-1) or Strepto-
coccus pyogenes (pyrogenic exotoxin A, B, or both) [1, 2].
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The pathophysiology of TSS is linked to superantigen exo-
toxins, which, in contrast to conventional antigens, are not
processed by antigen-presenting cells before being presented
to T cells. They directly stimulate T cells by cross-linking
major histocompatibility complex class II molecules. This
results in massive T-cell activation, uncontrolled immune
stimulation and release of proinflammatory mediators
(cytokine storm). The effect of this cascade is responsible
for manifestations of TSS like fever, erythematous rash, gas-
trointestinal (GI) symptoms, capillary leak, hypotension, and
multiorgan dysfunction syndrome (MODS) [2]. Many strep-
tococci and staphylococci have the genes for toxin produc-
tion, but they are expressed only under certain conditions.
Transformation of infections into TSS can occur when toxins
are produced in the absence of protective antibodies in the
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host. The protective antibody titers increase with age, and
for this reason, children are more susceptible to TSS [3]. The
course is fulminant and despite treatment, the mortality rate
remains high, 4%-56% in streptococcal TSS and 0-22% in
staphylococcal TSS [3-5]. However, the outcome of TSS is
more favorable in children than in adults [6].

The diagnosis of TSS is based on standardized case defi-
nitions [7-9]. Some manifestations may be transient (i.e.,
hypotension), lacking (i.e., cutaneous rash), or have delayed
occurrence (i.e., desquamation). Therefore, the diagnosis is
often difficult during the early stages, and it may be difficult
at times to distinguish TSS from septic shock, Kawasaki
disease with shock, and drug reaction with eosinophilia and
systemic symptoms (DRESS) syndrome [10]. Also, there is
an overlap between TSS and other tropical infections like
scrub typhus, dengue, malaria, leptospirosis, and enteric
fever, as the common presentations include febrile illness,
shock, and multisystemic involvement [11]. Moreover,
during the current coronavirus disease 2019 (COVID-19)
pandemic, multisystemic inflammatory syndrome in chil-
dren (MIS-C) is a close differential of TSS which warrants
specific treatment as per the disease phenotype [12-14]. It
is important to differentiate TSS from the above conditions,
as the specific treatments differ. Prompt recognition of TSS
is important as early administration of antibiotics, manage-
ment of shock, targeted/adjunctive therapy [clindamycin and
intravenous immunoglobulin (IVIG)], and supportive care in
pediatric intensive care unit (PICU) are of paramount impor-
tance to decrease the mortality [3, 5, 15, 16]. The pediatri-
cians and pediatric intensivists should be aware about the
diagnosis of TSS for early recognition, timely treatment, and
better outcome.

Majority of the data on TSS in children is available from
the developed countries [3, 5, 16—18]. The data regarding
incidence, management, and outcome of TSS in children
from India are limited to case reports [19-21]. There is
no information on differences in TSS in developed versus
resource-limited countries like India. Also, there is not much
explanation on why the TSS is uncommon in India where the
staphylococcal infections are common [22]. Therefore, this
study was planned with the objective to describe the clinical
laboratory profile, management, intensive care needs, and
outcome of children with TSS admitted to PICU of a tertiary
care center in North India.

Material and Methods

This retrospective study was conducted in a level III PICU
of a tertiary care referral hospital in North India over a
period of 10 y (January 2011-December 2020) involv-
ing children <12 y with the diagnosis of TSS. Approval
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was obtained from the Institute Ethics Committee and the
Departmental Review Board.

Diagnostic criteria for staphylococcal TSS included
3 major criteria (all required) including fever (tempera-
ture > 38.8 °C), hypotension, and rash (erythroderma with
convalescent desquamation); >3 minor criteria including
mucus membrane inflammation (oropharyngeal, conjunc-
tival, vaginal hyperemia, strawberry tongue), GI symp-
toms (vomiting, diarrhea), liver abnormalities (bilirubin or
transaminases levels > twice the upper limit of normal), renal
abnormalities (blood urea nitrogen or creatinine > twice
the upper limit of normal, or>5 white blood cells per
high power field), muscle abnormalities (myalgia, or cre-
atinine phosphokinase > twice the upper limit of normal),
CNS abnormalities (alteration in sensorium without focal
neurological deficits), and thrombocytopenia (< 100,000/
cumm); and exclusion of other explanation, and negative
blood cultures (except occasionally for Staphylococcus
aureus). Clinical criteria for streptococcal TSS included
hypotension plus > 2 of the features including renal impair-
ment, coagulopathy, hepatic involvement, acute respiratory
distress syndrome, generalized erythematous macular rash,
and soft tissue necrosis. The definitive case included clinical
criteria plus group A streptococcus from a normally sterile
site and probable case included clinical criteria plus group
A streptococcus from a nonsterile site [7-9].

Data with respect to demographic details, symptoms, prere-
ferral admission and treatment, physiological status at admis-
sion, primary site of infection, and Pediatric Risk of Mortal-
ity III (PRISM-III) score were retrieved from the admission
files and PICU electronic database manager and entered on a
prestructured proforma. Organ system involvement including
shock, mucocutaneous, GI, respiratory, and central nervous
system (CNS) involvement, transaminitis, thrombocytopenia,
coagulopathy, and acute kidney injury (AKI) were recorded.
Laboratory investigations including complete blood count,
renal and liver functions tests, C-reactive protein (CRP), and
culture results were noted. Treatment details including fluid
boluses, vasoactive drugs including vasoactive—inotropic score
(VIS), intravenous antibiotics, respiratory support, blood com-
ponents, and renal replacement therapy (RRT) were recorded.
Adjunctive therapies used to target the toxin (IVIG and clin-
damycin) were noted. Final outcome (survival or death), and
length of PICU and hospital stay were also recorded.

Data entry and statistical analysis were performed using
Microsoft Excel 2013 (Microsoft, Redmond, WA) and SPSS
software version 21 (IBM Corp. 2012. IBM SPSS Statistics
for Windows, Version 21.0. Armonk, NY: IBM Corp). The
categorical variables were expressed as numbers and per-
centages, and continuous variables as median (interquartile
range, IQR). Comparison between survivors and nonsurvi-
vors was done by Chi-Square or Fisher exact tests for cat-
egorical variables and Mann—Whitney U test for continuous
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variables. All tests were two-tailed and a p value <0.05 was
considered statistically significant.

Results

A total of 63 children with median (IQR) age of 5 (2-9) y,
fulfilling the criteria for staphylococcal TSS, were admitted
during the study period. None of the cases had confirmed
or probable streptococcal TSS. Thirty-seven (58.7%) were
boys. The most common clinical symptoms were fever
(100%), rash (95.2%), diarrhea (49.2%), rapid breathing
(47.6%), vomiting (42.9%), altered sensorium (23.8%), and
cough (15.9%). The duration of symptoms before hospitali-
zation was 4 (2-7) d (Table 1).

Majority (93.7%) of children were admitted in prere-
ferral hospitals where they received intravenous antibiot-
ics (85.7%), intravenous fluids (84.1%), oxygen support
(50.3%), fluid boluses (15.9%), and vasoactive medications
(11.1%) (Table 1).

The physiological status at admission to the authors’
hospital was hypotensive shock in 41.3% children; compen-
sated shock, respiratory distress, and systemic dysfunction
in 14.3% each; respiratory failure in 12.7%; and cardiopul-
monary failure in 3.2% children. The median PRISM-III
score was 15 (12—-17). A primary focus of infection was
identified in 60.3% children, the commonest being skin
and soft tissue (44.5%), lower respiratory tract (14.3%),
and burns (1.6%) (Table 1).

During the course of illness in the hospital, the organ
systems involved included hypotensive shock (100%),
diffuse macular erythroderma and/or generalized erythe-
matous macular rash (95.2%), thrombocytopenia (79.4%),
transaminitis (66.7%), GI involvement (61.9%) in the form
of diarrhea and/or vomiting, coagulopathy (58.7%), mucus
membrane involvement (55.5%) in the form of oropharyn-
geal erythema and/or conjunctival congestion, AKI (52.4%),
respiratory system (47.6%), musculoskeletal (41.3%), and
CNS involvement (31.7%) (altered sensorium in 16; and sei-
zures and altered sensorium in 4 children) (Table 2). Base-
line laboratory investigations are shown in Table 3. There
were 12 positive cultures for Staphylococcus aureus (6 blood
cultures and 6 pus cultures) in 11 (17.5%) children, which
included 5 methicillin-sensitive Staphylococcus aureus
(MSSA) and 7 methicillin-resistant Staphylococcus aureus
(MRSA) (Table 3). One child had MRSA growth from both
blood and pus.

Treatment details are provided in Table 4. All children
received antibiotics including ceftriaxone (96.8%), cloxacil-
lin (98.4%), clindamycin (96.8%), and vancomycin (50.8%).
All cases had shock during the course of illness, which was
managed with fluid boluses (100%) and vasoactive drugs
(92.1%). The median VIS was 35 (20-80). Most cases

Table 1 Baseline demographic characteristics, clinical features, pre-
referral details, and site of infection in the study cohort

Characteristics Total cases, n=63
Age in years, median (IQR) 52-9)
Males, n (%) 37 (58.7)
Duration of symptoms in days, median (IQR) 4 (2-7)
Signs and symptoms, n (%)
Fever 63 (100)
Rash 60 (95.2)
Diarrhea 31 (49.2)
Rapid breathing 30 (47.6)
Vomiting 27 (42.9)
Altered sensorium 15 (23.8)
Cough 10 (15.9)
Prereferral hospital stay, n (%) 59 (93.7)
Treatment received in referring facility, n (%)
Intravenous antibiotics 54 (85.7)
Intravenous fluids 53 (84.1)
Oxygen support 32 (50.3)
Fluid bolus 10 (15.9)
Vasoactive drugs 7(11.1)
Intravenous immunoglobulin 1(1.6)
Physiological status at admission, n (%)
Hypotensive shock 26 (41.3)
Compensated shock 9(14.3)
Respiratory distress 9(14.3)
Systemic dysfunction 9(14.3)
Respiratory failure 8 (12.7)
Cardiopulmonary failure 23.2)
PRISM-III, median (IQR) 15 (12-17)
Primary focus of infection, n (%) 38 (60.3)
Skin and soft tissue infections 28 (44.5)
Respiratory tract 9(14.3)
Post burns 1(1.6)

IQOR Interquartile range, PRISM-III Pediatric Risk of Mortality III
score

(92.1%) received IVIG. Organ support therapies included
mechanical ventilation (58.7%) for a duration of 5 (2-8)
d, blood component therapy (74.6%), and RRT (31.7%).

Table 2 Organ system dysfunction in the study cohort

Organ system dysfunction Total cases, n=63

Hypotensive shock, n (%) 63 (100)
Rash, n (%) 60 (95.2)
Thrombocytopenia, n (%) 50 (79.4)
Transaminitis, 7 (%) 42 (66.7)
Gastrointestinal involvement, n (%) 39 (61.9)
Coagulopathy, n (%) 37 (58.7)
Mucus membrane involvement, n (%) 35 (55.5)
Acute kidney injury, n (%) 33(52.4)
Respiratory involvement, n (%) 30 (47.6)
Musculoskeletal involvement, n (%) 26 (41.3)
Central nervous system involvement, n (%) 20 (31.7)
Desquamation, n (%) 4(6.3)
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Table 3 Laboratory

. o Laboratory parameters
investigations in the study

At admission

cohort

Platelet counts (per mm?), median (IQR)

Sodium (meq/L), median (IQR)

Potassium (meg/L), median (IQR)

Urea (mg/dL), median (IQR)

Creatinine (mg/dL), median (IQR)

INR, median (IQR)
AST, median (IQR)
ALT, median (IQR)
CRP, median (IQR)
Positive cultures, n (%)

Positive blood cultures, n (%)
MSSA
MRSA

Positive pus cultures, n (%)
MSSA
MRSA

Hemoglobin (g/dL), median (IQR)
Total leukocyte count (per mm?), median (IQR)

9.6 (8.7-10.9)
12800 (7600-19000)
150000 (51000-210000)
132 (129-138)

4.1 (3.7-4.6)

45 (29-79)

0.6 (0.4-0.9)

1.45 (1.2-1.72)

55 (30-116)

149 (54-199)

149 (54-199)

12 (19)

6 (9.5)

3(4.8)

3(4.8)

6 (9.5)
2(3.2)
4(6.3)

ALT Alanine aminotransferase, AST Aspartate aminotransferase, CRP C-reactive protein, /NR Interna-
tional normalized ratio, /QR Interquartile range, MRSA Methicillin-resistant Staphylococcus aureus, MSSA
Methicillin-sensitive Staphylococcus aureus

Seventeen children (27%) died. The length of PICU and hos-
pital stay in survivors was 5 (4-10) and 7 (4-11) d, respec-
tively (Table 4).

The nonsurvivors had higher proportion of CNS involve-
ment (p =0.005), transaminitis (p =0.03), thrombocytopenia
(p=0.013), coagulopathy (p=0.024), AKI (p =0.004), and
higher need for organ support therapies like mechanical ven-
tilation (p =0.001) and blood components, (p =0.03), and
had higher VIS (p=0.01) (Table 5).

Discussion

This is the first report on the profile of children with TSS
from India with respect to treatment, intensive care needs,
and short-term outcome. Although standardized case defi-
nitions for TSS exist [7-9], the diagnosis is often difficult,
especially during the early stages or in the absence of hypo-
tensive shock. Careful observation in suspected cases is
desired to pick up the additional features and development
of hypotension during the course of illness.

The common differentials for TSS include septic
shock, Kawasaki disease with shock, and DRESS syn-
drome [10]; tropical infections (scrub typhus, dengue,
malaria, leptospirosis, and enteric fever) [11]; and post
COVID-19 MIS-C [12-14]. It is important for pediatri-
cians and pediatric intensivists to maintain a high index
of suspicion and recognize the constellation of evolving
signs and symptoms and laboratory markers in children
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with skin and soft tissue infections who present with
shock, especially in tropical region like India. Timely
resuscitation (fluids and vasoactive drugs), appropriate
antibiotics, targeted/adjunctive therapy (IVIG and clin-
damycin), timely source control, and supportive care in
PICU are important to prevent morbidity and mortality
[3, 5, 15, 16].

Since the authors’ is a tertiary care referral center, the
children reported in the index study most likely represent
the severe end of the disease spectrum as all cases were
admitted to PICU, all had shock, 92.1% required vasoactive
drugs, and 59% required invasive mechanical ventilation.
The median age was 5 (2-9) y, which was comparable to the
previously reported data [3, 5, 16]. Although TSS is caused
by both staphylococcus and streptococcus, the TSS reported
by the authors is mainly staphylococcal; majority of children
had underlying skin and soft tissue infection (44.5%) and all
positive isolates were staphylococci (19%). The predomi-
nance of staphylococcal skin and soft tissue infection in a
tropical country like India [22] is the main reason for more
staphylococcal rather than streptococcal TSS. The common
manifestations included fever, rash, shock, thrombocytope-
nia, coagulopathy, transaminitis, AKI; and musculoskeletal,
GI, respiratory, and CNS involvement similar to what has
been reported in other studies [3, 5, 16].

The treatment of TSS includes early recognition, resus-
citation, targeted antibiotics, wound hygiene, appropri-
ate drainage and debridement of necrotic tissue to remove
foci of bacterial toxin production, adjunctive treatment
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Table 4 Treatment received and outcome in the study cohort

Treatment and outcome parameters Total cases, n=63

Oxygen support, n (%)

Nasal prong oxygen 46 (73)
Nasal CPAP 11 (17.5)
Noninvasive ventilation 34.8)

Invasive mechanical ventilation 37 (58.7)

Duration of invasive mechanical ventilation 52-8)
(days), median (IQR)

Intravenous antibiotics, n (%) 63 (100)
Ceftriaxone 61 (96.8)
Cloxacillin 62 (98.4)
Clindamycin 61 (96.8)
Vancomycin 32 (50.8)
Amikacin 2(3.2)
Meropenem 23.2)
Linezolid 1(1.6)
Teicoplanin 1(1.6)
Colistin 1(1.6)

Fluid boluses, n (%) 63 (100)

Vasoactive drugs, n (%) 58 (92.1)

Vasoactive—inotropic score, median (IQR) 35 (20-80)

Intravenous immunoglobulin, n (%) 58 (92.1)

Blood product transfusion, n (%) 47 (74.6)

Renal replacement therapy, n (%) 20 (31.7)

Duration of PICU stay in days, median (IQR) 5 (4-10)

Duration of hospital stay in days, median (IQR) 7 (4-11)

Outcome, 1 (%)

Survival 46 (73)
Death 17 (27)

CPAP Continuous positive airway pressure, /QR Interquartile range,
PICU Pediatric intensive care unit

(clindamycin and IVIG), and supportive care in PICU [15,
23, 24]. Some antibiotics (clindamycin, rifampicin, or lin-
ezolid) possess antitoxin effects by reducing exotoxin syn-
thesis which may result in reduction in inflammation and
cytokine storm [15]. IVIG neutralize the superantigens
[25, 26] and has been shown to reduce mortality in TSS,
especially in streptococcal TSS in adults [27, 28]. Although
definitive evidence for beneficial effects of either IVIG or
clindamycin in children with TSS is lacking, they are rela-
tively safe treatments and suggested as adjunctive treatment
in children with TSS [5, 15, 24]. Underusage of agents with
antitoxin activity (IVIG and clindamycin) in TSS has been
suggested to contribute to higher mortality [2, 3, 5, 29].
Most children in the index study required significant
multisystem supportive therapies in PICU. The mortality
was 27%, which was in the range of reported mortality in
other studies [3, 30]. Higher proportion of nonsurvivors
had CNS involvement, transaminitis, thrombocytopenia,
coagulopathy, AKI, and requirement of invasive mechani-
cal ventilation and blood products, and had higher VIS as
compared to survivors. Strom et al. [18] also demonstrated

that higher age, respiratory failure, liver disease/failure,
chickenpox, and coagulopathy were predictors of mortality
in children with TSS.

Most of the studies on TSS in children are mainly from
the developed countries [3, 5, 16—18] and literature on
this subject is limited from India [19-21]. Adalat et al. [3]
reported 49 children with TSS from pediatric and burns
units in the United Kingdom and Ireland (November 2008
and December 2009), and noted that 59.2% (n=29) had
streptococcal TSS and 20.8% (n=20) had staphylococcal
TSS. Skin and soft tissue (30.6%, n=15) and burns (8.2%,
n=4) were the most common foci of infection. The site
of infection was not recognized in 30.6% (n=15). Chil-
dren with streptococcal TSS were younger than those with
staphylococcal TSS (3.8 vs. 9.5 y; p<0.003). Majority
(78%) needed PICU admission where they received inva-
sive mechanical ventilation (69%), inotropic support (67%),
and hemofiltration (12%). The adjuvant therapies with anti-
toxin effects were underutilized (clindamycin in 67%, IVIG
in 20%, and fresh frozen plasma in 40% children). The
mortality rate was 16.3% (n=38) and all were in streptococ-
cal TSS group (28% of streptococcal cases) and none of
them received IVIG. There was no mortality in staphylo-
coccal TSS group. Chen et al. [5], in a retrospective study,
reported 62 children over a period of 11 y (2003-2014)
from Victoria, Australia. Among them, 69.4% (n=43) had
staphylococcal and 30.6% (n = 19) had streptococcal TSS.
S. aureus was isolated from 62.8% (27/43) staphylococcal
TSS and S. pyogenes was isolated from all 19 streptococcal
TSS cases. Admission to the PICU was required in 74%
(n=46) children. Management included inotropic support
(71%, n=44), IVIG (48.4%, n=30), clindamycin (90.3%,
n=56), clindamycin and IVIG (45.2%, n=28), fresh fro-
zen plasma (24%, n=15), and extracorporeal membrane
oxygenation (ECMO) (11.3%, n=7). There was no mortal-
ity. Children with streptococcal TSS were younger; higher
proportion had coagulopathy and left ventricular dysfunc-
tion; was more likely to receive mechanical ventilation,
ECMO, hemofiltration, and surgical procedure; and had
more residual morbidity at discharge as compared with
staphylococcal TSS.

The authors’ observations were similar, barring the fact
that their cohort comprised mainly staphylococcal TSS, all
were admitted to PICU, and majority received clindamycin
and IVIG along with other supportive therapy. S. aureus
was isolated in only 17.4% children. This was in line with
the pathophysiology of staphylococcal TSS, where the toxin
production occurs at distant sites, often in the absence of
bacteremia or positive culture from a sterile site [5]. Other
studies reported that S. aureus was isolated in 10%—-63% of
children with staphylococcal TSS [3, 5].

The strengths of the present study are that this is the first
study on TSS in children from India with large sample size;
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Table 5 Predictors of mortality
in the study cohort

Characteristics Survived, n=46 Death, n=17 p value
Age in years, median (IQR) 5.5(2-9) 5(1-9) 0.68
PRISM, median (IQR) 14 (0-16) 15 (0-21) 0.36
Rash, n (%) 43 (93.5) 17 (100) 0.56
Gastrointestinal involvement, n (%) 26 (56.5) 13 (76.5) 0.14
Central nervous system involvement, n (%) 10 (21.2) 10 (58.8) 0.005
Transaminitis, 7 (%) 27 (58.7) 15 (88.2) 0.03
Thrombocytopenia, n (%) 33 (71.7) 17 (100) 0.013
Coagulopathy, n (%) 23 (50) 14 (82.4) 0.024
Acute kidney injury, n (%) 19 (41.3) 14 (82.4) 0.004
Respiratory system involvement, n (%) 22 (47.8) 8 (47.1) 0.59
Invasive mechanical ventilation, n (%) 20 (43.5) 17 (100) 0.001
Clindamycin, n (%) 44 (95.7) 17 (100) 0.68
Intravenous immunoglobulin, n (%) 41 (89.1) 17 (100) 0.31
Blood product/s transfusion, n (%) 30 (65.2) 17 (100) 0.03
Vasoactive drugs, n (%) 41 (89.1) 17 (100) 0.15
Vasoactive—inotropic score, median (IQR) 24 (10-45) 120 (80-150) 0.01
Culture positive, n (%) 8(17.4) 3(17.6) 1
Duration of PICU stay in days, median (IQR) 6 (4-10.2) 4 (3-6.5) 0.29
Duration of hospital stay in days, median (IQR) 9 (6-16) 4 (2.5-6) 0.001

IQR Interquartile range, PICU Pediatric intensive care unit, PRISM-1II Pediatric Risk of Mortality III score

the standard diagnostic criteria for TSS and organ system
involvement were followed. This report gives a comprehen-
sive picture of the organ systems affected. The retrospective
study design and being a single-center study are its major
limitations. The present data is skewed towards more severe
TSS as the authors’ center is a tertiary care referral hospital.
The long-term outcome has not been reported.

Conclusion

Early recognition of TSS by identifying constellation of
signs and symptoms is important. Management includes
early referral, intensive care, targeted antibiotics, and adjunc-
tive therapies (IVIG and clindamycin). Despite aggressive
treatment, mortality can be high. Multiorgan dysfunction
and need for organ supportive therapies predicted mortality.
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