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Background: Patients with Stevens-Johnson syndrome (SJS)/toxic epidermal necrolysis (TEN) have high
mortality rates. Disseminated intravascular coagulation has been reported in SJS/TEN patients. The
influence of this lethal complication in patients with SJS/TEN is not well known.

Objective: This study aimed to investigate the risk and outcomes of disseminated intravascular coagulation

in patients with SJS/TEN.

Methods: We analyzed the disseminated intravascular coagulation profiles of patients receiving a diagnosis

of SJS/TEN between 2010 and 2019.
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Results: We analyzed 150 patients with SJS/TEN (75 with SJS, 22 with overlapping SJS/TEN, and 53 with
TEN) and their complete disseminated intravascular coagulation profiles. Disseminated intravascular
coagulation was diagnosed in 32 patients (21.3%), primarily those with TEN. It was significantly associated
with systemic complications, including gastrointestinal bleeding, respiratory failure, renal failure, liver
failure, infection, and bacteremia. Additionally, SJS/TEN patients with disseminated intravascular
coagulation had elevated procalcitonin levels. Among patients with SJS/TEN, disseminated intravascular
coagulation was associated with a greater than 10-fold increase in mortality (78.1% vs 7%).

Limitations: The study limitations include small sample size and a single hospital system.

Conclusion: Disseminated intravascular coagulation is a potential complication of SJS/TEN and associated
with higher mortality. Early recognition and appropriate management of this critical complication are
important for patients with SJS/TEN. (J Am Acad Dermatol 2021;84:1782-91.)

Key words: coagulopathy; disseminated intravascular coagulation; severe cutaneous adverse reactions;
Stevens-Johnson syndrome; thrombocytopenia; toxic epidermal necrolysis.

INTRODUCTION

Stevens-Johnson syndrome (§JS)/toxic
epidermal necrolysis (TEN) is a potentially fatal,
drug-induced mucocutaneous disease. Skin detach-

ment greater than 30% is
defined as TEN, 10% to 30% is e XS VIHRIVIV 1T\ :A%
an overlap of SJS and TEN, and

less than 10% is SJS." The skin
lesions are initially character-
ized as a generalized, painful,
dusky red, erythematous rash
with atypical target lesions that
progressively coalesce.
Evolution of flaccid blisters,
which can be easily detached
by pressure or friction, leads to
a large area of exposed
erythematous oozing dermis.”
Histopathology typically
shows widespread keratino-
cyte apoptosis, full-thickness
epidermal  necrosis, and
detachment with a sparse
dermal monocytic (predomi-
nantly T-cell) infiltrate.” This condition is associated
with high mortality (10%-50%) and usually results in
lifelong sequelae.’

Disseminated intravascular coagulation is a
syndrome characterized by the systemic activation
of blood coagulation, which generates intravascular
fibrin, leading to thrombosis of small- and medium-
sized vessels and, eventually, organ dysfunction.” It
may occur as a complication of systemic inflamma-
tion. The main clinical manifestations related to
disseminated intravascular coagulation include
bleeding (64.4%), renal dysfunction (24.6%),
liver dysfunction (18.6%), respiratory dysfunction

necrolysis.

« Disseminated intravascular coagulation
is a potential complication after Stevens-
Johnson syndrome/toxic epidermal

Patients with Stevens-Johnson
syndrome/toxic epidermal necrolysis
complicated by disseminated
intravascular coagulation had a
significantly higher risk of multiple organ
failure and mortality. Therefore, early
recognition and appropriate
management of disseminated
intravascular coagulation are important
for patients with Stevens-Johnson
syndrome/toxic epidermal necrolysis.

(16.1%), shock (14.4%), thromboembolic phenom-
ena (6.8%), and central nervous system involve-
ment (1.7%).° The cutaneous manifestations of
disseminated intravascular coagulation include pete-
chiae, purpura, palpable
variants of both, acral
Cyanosis, hemorrhagic
bullae, purpura fulminans,
subcutaneous  dissecting
hematomata, or bleeding
from the wound and were
the presenting sign in half
of the cases.’

Several reports have
shown disseminated intra-
vascular coagulation as a
severe complication in
patients with  SJS/TEN.
Most TEN patients with
disseminated intravascular
coagulation have a poor
prognosis.””  Kvasnicka
et al” observed dissemi-
nated intravascular coag-
ulation signs in relation to the severity of the
clinical conditions in 8 TEN patients. The alterna-
tion of hemostasis and interrelated biological
systems, such as activation of components of
complement, kinins, and immunoglobins, may
affect the outcome of patients with TEN.”
However, disseminated intravascular coagulation
in SJS/TEN patients has rarely been examined,
and the influence of this potentially lethal compli-
cation in SJS/TEN is not well known. In this study,
we aimed to investigate the risk and outcome of
SJS/TEN patients with disseminated intravascular
coagulation.
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Abbreviations used:

CI: confidence interval

OR:  odds ratio

SJS:  Stevens-Johnson syndrome
TEN: toxic epidermal necrolysis

METHODS

SJS/TEN patients were enrolled from 2010 to 2019
at Chang Gung Memorial Hospital, which is the
largest medical health system in Taiwan and receives
SJS/TEN referral cases from other hospitals. Patients
were eligible initially if they received a diagnosis of
SJS/TEN according to the phenotypic criteria of the
Registry of Severe Cutaneous Adverse Reaction
study.'”"* Only participants with probable or
definite cases of SJS/TEN were enrolled. The
diagnostic evaluation was further supported by
laboratory assessments of skin biopsies with direct
and indirect immunofluorescence using anti-
intercellular ~ substances and  anti—basement
membrane zone autoantibodies, as well as detection
of blister granulysin levels to exclude other
autoimmune bullous diseases. '’

Disseminated intravascular coagulation profiles
(including platelet count, prothrombin time, acti-
vated partial thromboplastin time, D-dimer,
fibrinogen, and fibrin degradation products) of
enrolled patients were evaluated on admission
and twice a week during hospitalization.
Disseminated intravascular coagulation was diag-
nosed according to the Japanese Association for
Acute Medicine criteria.'™'"> Demographic data
included underlying diseases, TEN-specific
severity-of-illness  score  (Score of  Toxic
Epidermal Necrosis) on admission, and bacterial
and fungal cultures from the bloodstream, skin
wounds, or other infected sites. Complications
and prognosis were evaluated.'®

Statistical analysis

Statistical analyses were performed with R,
version 3.6.2 (The R Foundation for Statistical
Computing, Vienna, Austria). Logistic regression
analysis was used to compare differences between
SJS/TEN patients with or without disseminated
intravascular coagulation and differences in man-
agement between surviving or dead patients with
disseminated intravascular coagulation. Odds ratios
(ORs) and 95% confidence intervals (CIs) were also
calculated. The Kaplan-Meier method with log-rank
test was performed to analyze the hazard ratio and
95% CI of the overall survival between patients with
or without disseminated intravascular coagulation.
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Two-sided P < .05 was considered significant in all
statistical analyses.

RESULTS
Patient characteristics

We enrolled a total of 150 patients with SJS/TEN
(75 with SJS [50.0%], 22 with SJS/TEN overlapping
[14.7%)], and 53 with TEN [35.3%]) with complete
disseminated intravascular coagulation profiles after
excluding patients with known clotting disorders
(n = 3) or who were undergoing anticoagulant
therapy (n = 2) (Supplemental Fig 1 and
Supplemental Table I available via Mendeley at
https://data.mendeley.com/datasets/gpcj4b3wtk/1).
Among 150 SJS/TEN patients, 32 (21.3%) developed
disseminated intravascular coagulation during the
active stage of SJS/TEN (Table D. These patients were
older (average 62.3 years), were predominantly
women (62.5%), had high averages for the Score of
Toxic Epidermal Necrosis (4.0), and had large total
body surface area involvement (TEN [81.3%]. The
average duration for patients to develop disseminated
intravascular coagulation was 4.7 days (standard
deviation 3.9 days) after admission and 7.8 days
(standard deviation 4.4 days) from the index date.
Twelve  §JS/TEN  patients (8.0%)  developed
disseminated intravascular coagulation on admission.
These 32 SJS/TEN patients with disseminated
intravascular coagulation showed a high score for the
disorder (average 5.3; standard deviation 1.3). The
disseminated  intravascular  coagulation  profiles
showed decreased platelet count (90.6%), increased
fibrin degradation products (56.3%), elevated
prothrombin time ratio (65.6%), elevated D-dimer level
(62.5%), and decreased fibrinogen level (12.5%). A
higher percentage of patients demonstrated high
systemic inflammatory response syndrome scores
(84.4%), including tachycardia (68.8%), tachypnea
(68.8%), fever or hypothermia (50.0%), and leukocy-
tosis, leukopenia, or bandemia (18.8%). Laboratory
data showed a high rate of acute kidney injury (59.4%),
hepatic impairment (28.1%), and procalcitonin levels
(78.1%). SJS/TEN  patients with  disseminated
intravascular coagulation were prone to easy bleeding
and poor wound healing (Supplemental Fig 2).
Patients with disseminated intravascular coagulation
had a mortality rate of 78.1% (Table D.

Complications and mortality associated with
disseminated intravascular coagulation in SJS/
TEN patients

Complications observed in SJS/TEN patients with
disseminated intravascular coagulation included
gastrointestinal bleeding (78.2%), respiratory failure
(71.9%), renal failure (34.4%), liver failure (25.0%),
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Table I. Demographic variables of Stevens-Johnson syndrome/toxic epidermal necrolysis patients with
disseminated intravascular coagulation (n = 32)

Characteristic SJS/TEN patients with DIC (n = 32)
Age, mean = SD, y 623 £ 22.2
Sex (men) 12 (37.5)
Time between disease onset to admission, mean *+ SD, d 30+ 1.6
Underlying diseases
Diabetes 8 (25.0)
Hypertension 12 (37.5)
Cardiovascular disease 5 (15.6)
Chronic kidney disease 13 (40.6)
Chronic liver disease 3(9.3)
Malignancy 6 (18.8)
Neurologic disease 5 (15.6)
Gout 5 (15.6)
SJS/TEN 1(3.1)
Disease classification
SJS 2 (6.3)
SJS/TEN overlapping 4 (12.5)
TEN 26 (81.3)
SCORTEN, mean = SD 40 £ 14
SIRS* 27 (84.4)

Heart rate >90/min 2 (68.8)
Respiratory rate >20/min 2 (68.8)
Fever or hypothermia 6 (50.0)
WBC (>10,000 or <4000/mm?>) or bandemia (>10%) 6 (18.8)
DIC laboratory profile
Platelet count (X10%/uL)
=80, but <120 or >30% reduction*® 4 (12.5)
<80, or >50% reduction’ 25 (78.1)
FDP (ug/mL)

>10 but <25* 7 (21.9)
=25t 11 (34.4)
PT ratio =1.2* 21 (65.6)
D-dimer >500 ng/mL 20 (62.5)
Fibrinogen <190 mg/dL 4 (12.5)
JAAM DIC score, mean + SD** 53+ 13
Onset of DIC from admission, mean = SD, d 47 * 3.9
Other laboratory data
Acute kidney injury’ 19 (59.4)
Hepatic impairment” 9 (28.1)
Procalcitonin >2 ng/mL 25 (78.1)
Bacteremia 9 (28.1)
Mortality 25 (78.1)

Data are presented as No. (%) unless otherwise indicated.

DIC, disseminated intravascular coagulation; FDP, fibrin degradation products; JAAM, Japanese Association for Acute Medicine;
PT, prothrombin time; SCORTEN, Score of Toxic Epidermal Necrosis; SD, standard deviation; SIRS, systemic inflammatory response
syndrome; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; WBC, white blood cell.

*Scored 1 point according to JAAM disseminated intravascular coagulation criteria, including systemic inflammatory response syndrome
score greater than or equal to 3, platelet count greater than or equal to 80 X 10%/pL to less than 120 X 10/l or greater than 30% decrease
within 24 hours, fibrin/fibrinogen degradation products greater than or equal to 10 pg/mL to less than 25 pg/mL, and prothrombin time
(value of patient/normal value) greater than or equal to 1.2 seconds.

fScored 3 points according to JAAM disseminated intravascular coagulation criteria, including platelet count less than 80 X 10°/uL or
greater than 50% decrease within 24 hours and fibrin/fibrinogen degradation products greater than or equal to 25 mg/L.

*Disseminated intravascular coagulation was diagnosed according to the JAAM disseminated intravascular coagulation diagnostic criteria
using platelet count, fibrin/fibrinogen degradation products, prothrombin time, and systemic inflammatory response syndrome score. A
total score greater than or equal to 4 meets the diagnosis of disseminated intravascular coagulation.

IThe value of creatinine was 1.5 times greater than the normal value range (0.4-1.5 mg/dL) after drug intake.

$Values were 2 times greater than normal for glutamic-oxaloacetic transaminase, glutamic-pyruvic transaminase, and total bilirubin.
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Table II. Complications and mortality in patients with Stevens-Johnson syndrome/toxic epidermal necrolysis

(n = 150)
Characteristic Total (n = 150) DIC (n = 32) Non-DIC (n = 118) P value Odds ratio (95% CI)
Complication
Gastrointestinal bleeding 49 (32.7) 25 (78.2) 24 (20.3) <.001 13.99 (5.41-36.19)
Rhabdomyolysis 1(0.7) 1(3.3) 0 >.99 —
Respiratory failure 31 (20.7) 23 (71.9) 8 (6.8) <.001 35.14 (12.26-100.72)
Acute respiratory distress syndrome 2(1.3) 1 (3.3) 1 (0.8) .35 3.77 (0.23-62.06)
Renal failure 16 (10.7) 11 (34.4) 5(4.2) <.001 11.84 (3.73-37.58)
Liver failure 10 (6.7) 8 (25.0) 2(1.7) <.001 19.33 (3.86-96.78)
Infection® 57 (38.7) 28 (87.5) 29 (24.6) <.001 21.48 (6.95-66.39)
Bacteremia 15 (10.0) 9 (28.1) 6 (5.1) .001 7.30 (2.37-22.53)
Indicator for sepsis
Procalcitonin >2 ng/mL 35 (23.3) 25 (78.1) 11 (9.3) <.001 34.74 (12.24-98.57)
Mortality 33 (22.0) 25 (78.1) 8 (6.8) <.001 49.12 (16.29-148.03)

Data are presented as No. (%).

Cl, Confidence interval; DIC, disseminated intravascular coagulation.

*Infection is defined as the presence of clinical symptoms/signs of infection with a positive culture result identified from blood, wounds,
sputum, urine, pleural effusion, central venous catheter, stool, or ascites.

rhabdomyolysis (3.3%), acute respiratory distress
syndrome (3.3%), infection (87.5%), and bacteremia
(28.1%). Logistic regression analysis comparing
SJS/TEN patients with and without disseminated
intravascular coagulation showed significantly
higher risk of systemic complications with gastroin-
testinal bleeding (OR 13.99; 95% CI 5.41-36.19;
P < .001), respiratory failure (OR 35.14; 95% CI
12.26-100.72; P < .001), renal failure (OR 11.84; 95%
CI 3.73-37.58; P <.001), liver failure (OR 19.33; 95%
CI 3.86-96.78; P < .001), infection (OR 21.48; 95% CI
6.95-66.39; P < .001), and bacteremia (OR 7.30; 95%
CI 2.37-22.53; P = .001). Laboratory examination
showed a higher rate of elevated procalcitonin level
(OR 34.74; 95% CI 12.24-98.57; P < .001). There was
significantly higher mortality in patients with
disseminated intravascular coagulation (OR 49.12;
95% CI 16.29-148.03; P < .001) (Table II). The
survival probability of SJS/TEN patients with
disseminated intravascular coagulation was signifi-
cantly reduced the first few weeks after admission.
The Kaplan-Meier curves for the probability of
survival were evaluated (Fig 1). SJS/TEN patients
with disseminated intravascular coagulation had a
16.80-fold higher risk of mortality during the first
month after admission (hazard ratio 16.80; 95% CI
6.20-45.52; P < .001). Most patients who died had
higher disseminated intravascular coagulation scores
early (within 10 days), which persisted until death. In
contrast, surviving patients usually had a gradual
decrease in disseminated intravascular coagulation
score. The sequential change of disseminated
intravascular coagulation profiles in representative
surviving or dead patients with SJS/TEN is
demonstrated in Supplemental Fig 3.
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Fig 1. Kaplan-Meier curves for probability of survival in
Stevens-Johnson syndrome/toxic epidermal necrolysis
patients with disseminated intravascular coagulation.
Overall survival was compared in patients with
disseminated intravascular coagulation (n = 32) and
without it (n = 118), using the Kaplan-Meier method.
The curve showed that patients with disseminated
intravascular coagulation had a significant higher risk for
mortality during the first month of hospitalization (hazard
ratio 16.80; 95% confidence interval 6.20-45.52; P < .001).
CI, Confidence interval; DIC, disseminated intravascular
coagulation.

Infectious pathogens identified among SJS/
TEN patients with disseminated intravascular
coagulation

There were 83 positive culture results during
the hospitalization of the 32 SJS/TEN patients
with  disseminated intravascular  coagulation.
Twenty-eight patients (90.9%) had at least 1
documented infection with a positive culture result.
Nine patients (28.1%) had a bloodstream infection
(bacteremia), and 6 had polymicrobial bloodstream
infections. The most common microorganisms
identified from blood cultures were Staphylococcus
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Table III. Management of Stevens-Johnson syndrome/toxic epidermal necrolysis patients with disseminated

intravascular coagulation (n = 32)

Management Total (n = 32) Surviving (n = 7) Dead (n = 25) P value
Blood transfusion
Cryoprecipitate 1 (3.1 0 1 (4.0) >.99
Fresh frozen plasma 23 (71.9 4 (57.1) 20 (80.0) 22
Platelet 15 (46.9 2 (28.6) 14 (56.0) 21
Packed RBCs 22 (68.8 5 (15.6) 19 (76.0) .81
Antibiotics
Cephalosporin 16 (50.0 4 (57.1) 12 (48.0) .67
Penicillin 13 (40.6 3 (42.9) 10 (40.0) .89
Carbapenem 16 (50.0 4 (57.1) 12 (48.0) .67
Aminoglycosides 7 (219 0 7 (28.0) >.99
Quinolone 7 (21.9 1(14.3) 6 (24.0) .59
Glycopeptides 25 (78.1 5(71.4) 20 (80.0) .63
Tetracycline 3094 0 3(12.0) >.99
Linezolid 2 (6.3 0 2 (8.0) >.99
Daptomycin 131 0 1 (4.0) >.99
Colistin 2 (6.3 1(14.3) 1 (4.0) .35
Clindamycin 2 (6.3 1(14.3) 1 (4.0) .35
Metronidazole 5 (15.6) 1(14.3) 4 (16.0) 91
Antifungal agents 14 (43.8 2 (28.6) 12 (48.0) 37
Immunomodulant
Corticosteroid 16 (50.0 4 (57.1) 12 (48.0) .67
Anti-TNF-a inhibitors 4 (125 1(14.3) 3(12.0) .87
Intravenous immunoglobulin 5 (155 0 5 (20.0) >.99
Supportive care without immunomodulant 7 (21.9 2 (28.6) 5 (20.0) .63

Data are presented as No. (%).
RBC, Red blood cell; TNF, tumor necrosis factor.

aureus (25.0%; n = 4), Klebsiella pneumoniae
(25.0%; n = 4), and Acinetobacter baumanmnii
(25.0%; n = 4). There were 33 positive culture results
from skin wounds. Enterobacter cloacae (18.2%;
n = 6), S aureus (15.2%; n = 5), and A baumannii
(11.2%; n = 4) were the most common micro-
organisms identified from skin wounds. Details
about the microorganisms in SJS/TEN patients with
disseminated intravascular coagulation are shown in
Supplemental Table II. Resistant strains, including 8
vancomycin-resistant Enterococci, 8 multidrug-
resistant A baumannii, and 7 methicillin-resistant S
aureus, were observed.

Management of SJS/TEN patients with
disseminated intravascular coagulation

All patients discontinued the causative agents
after admission. There were no differences between
the use of immunomodulants (corticosteroid,
anti—tumor necrosis factor a inhibitors, or intrave-
nous immunoglobulin) or supportive care alone in
survival rates among SJS/TEN patients with dissem-
inated intravascular coagulation (Table TI1). All the
SJS/TEN patients with disseminated intravascular
coagulation received at least 1 systemic antibiotic

treatment based on antibiotic susceptibility testing of
the culture. Blood component therapy with cryopre-
cipitate (3.1%; n = 1), fresh frozen plasma (71.9%;
n = 23), platelets (46.9%; n = 15), and packed red
blood cells (68.8%; n = 22) were transfused in 27
patients with disseminated intravascular coagulation
(84.4%) to treat coagulopathy and bleeding. No
patient with disseminated intravascular coagulation
received anticoagulant agents. There were no
statistical differences in antibiotic use and blood
component treatment between the surviving and
dead patients with disseminated intravascular
coagulation.

DISCUSSION

In this study, we evaluated the risk and influence
of disseminated intravascular coagulation in 150
SJS/TEN patients during a decade. We found that
disseminated intravascular coagulation, a potentially
lethal complication, was not rare in SJS/TEN
(especially TEN) patients. SJS/TEN patients with
disseminated intravascular coagulation frequently
had associated bacteremia and elevated procalcito-
nin levels, significantly complicated by subsequent
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Fig 2. Proposed pathomechanisms of disseminated intravascular coagulation in Stevens-
Johnson syndrome/toxic epidermal necrolysis. Stevens-Johnson syndrome/toxic epidermal
necrolysis is considered an immunomediated reaction with T-cell activation, cytokine storms,
and granulysin toxicity. The release of massive amounts of proinflammatory cytokines into
systemic circulation predisposes to a procoagulant status. Severe sepsis is a well-known cause
of disseminated intravascular coagulation. Infection is also one of the most common causes of
mortality in patients with Stevens-Johnson syndrome/toxic epidermal necrolysis. Patients with
the disease and extensive mucosal and skin detachment were much more susceptible to
bacterial translocation, infection, and sepsis. Additionally, such patients have extensive skin
detachment and massive tissue damage, similar to that of burn patients. These patients could
have poor wound healing and bleeding, causing coagulation system activation and consump-
tion. These reactions together could further cause coagulation system activation and con-
sumption, resulting in disseminated intravascular coagulation, and further progress to multiple
organ dysfunction and death. DIC, Disseminated intravascular coagulation; FDP, fibrin
degradation products; GI, gastrointestinal; IZ, interleukin; $JS, Stevens-Johnson syndrome;
TEN, toxic epidermal necrolysis; 7IVF, tumor necrosis factor.
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gastrointestinal bleeding events and multiple organ
failures and associated with high mortality.
Disseminated intravascular  coagulation s
characterized by systemic activation of coagulation,
insufficiently controlled by natural anticoagulation
mechanisms, leading to the intravascular deposition
of fibrin in the vasculature and the simultaneous
consumption of coagulation factors and platelets.'’
Hematologic disturbance, including thrombocyto-
penia, leucopenia, and anemia, has been reported in
TEN cases.'” The underlying causes of disseminated
intravascular coagulation include severe infection,
hematologic malignancy, solid-tumor cancer,
massive tissue damage, burns, and rhabdomyolysis.
Furthermore, there are reports of severe TEN cases

with disseminated intravascular coagulation. In a
study of 21 TEN cases, Rajaratnam et al'’ reported
100% mortality in the 4 cases with disseminated
intravascular coagulation. Other studies have also
reported the manifestation of disseminated
intravascular coagulation in SJS/TEN patients.””’
Disseminated  intravascular  coagulation  was
reported in a drug reaction with eosinophilia and
systemic symptoms.”' Therefore, it could manifest as
a fatal complication in cases with severe adverse
drug reactions, especially in TEN cases. For patients
partially fulfilling the Japanese Association for Acute
Medicine disseminated intravascular coagulation
criteria, there was still a risk of progressing into overt
disseminated intravascular coagulation at a later
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stage. The Score of Toxic Epidermal Necrosis, a well-
known predictor of mortality for SJS/TEN, was also
evaluated in this study.'®** The mortality in SJS/TEN
patients with disseminated intravascular coagulation
in this study was higher (78.1%) than that estimated
by the Score of Toxic Epidermal Necrosis (58.3%)
(average score 4.0).'° The Japanese Association for
Acute Medicine scoring system has higher sensitivity
for a disseminated intravascular coagulation diag-
nosis than other diagnostic criteria.””*" Because SJS/
TEN is a potentially life-threatening disease, the
diagnostic test with higher sensitivity may be used
to recognize individuals with high risk.

Here, we propose several possible pathomechan-
isms for disseminated intravascular coagulation in
patients with SJS/TEN, including severe infection,
massive tissue damage (extensive skin detachment),
and severe inflammation (cytokine storms) (Fig 2).
First, severe sepsis is a well-known risk for dissem-
inated intravascular coagulation.” Infection is also
one of the most common causes of mortality in SJS/
TEN patients.” SJS/TEN patients with extensive
mucosal and skin detachment are much more sus-
ceptible to infection (from the skin or gastrointestinal
tract) and sepsis.”*’ Second, cytokine storms, which
have been demonstrated in systemic infections, se-
vere burns, trauma, and allergies, can be associated
with disseminated intravascular coagulation.”””"
SJS/TEN is considered an immunomediated reaction
with T-cell activation, cytokine storms, and granuly-
sin toxicity. Inflammation of internal mucosal sur-
faces, such as the gastrointestinal and respiratory
tracts, commonly occurs in SJS/TEN patients.
Internal involvement may be caused by the release
of massive amounts of proinflammatory cytokines
into systemic circulation.”” One report comparing
plasma of SJS/TEN patients with that of individuals
without the disease showed a marked increase in the
thrombin-antithrombin complexes, prothrombin
fragments F1.2, platelet microparticles, and protein
C levels, with a corresponding decrease in plasmin-
ogen activator inhibitor 1 and antithrombin levels,
which are suggestive of a procoagulant status.”™
Moreover, proinflammatory cytokines, including tu-
mor necrosis factor «; interleukin 18, 2, 6, and 8; and
interferon (IFN)-y, are reported to increase the
inflammatory response and induce coagulation in
disseminated intravascular coagulation.”””" $JS/TEN
patients have large skin defects and massive tissue
damage, similar to burn patients. These patients
could have poor wound healing and bleeding,
causing coagulation system activation and consump-
tion.”” T-cell activation and the release of cytokines
predispose to the immunomediated activation of
coagulation exacerbated by massive tissue damage
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or sepsis that results in disseminated intravascular
coagulation.”

The cornerstone of therapy in disseminated intra-
vascular coagulation is the treatment of underlying
disease.” Identification and prompt withdrawal of
the culprit drug remains the key management of SJS/
TEN. Severe infection and sepsis remain some of the
most common causes of mortality in SJS/TEN pa-
tients.”® Bacteremia may affect 30% of SJS/TEN
patients and is associated with increased mortality
and intensive care unit admission, and longer hospi-
talizations.”” Antibiotic use for sepsis control has
been another critical issue for managing and prevent-
ing disseminated intravascular coagulation caused by
severe infection.” Generally, prophylactic antibi-
otics are not advised because they are possible culprit
drugs for SJS/TEN.”"*”"" However, empirical antimi-
crobial therapy should be initiated early if sepsis is
suspected.””*! Therefore, when the use of antibiotics
is inevitable, the selection of structurally different
alternatives from the culprit drug is important to
avoid rechallenge and recurrence."” Procalcitonin is
superior to C-reactive protein in detecting systemic
bacterial infections and guiding antibiotic treatment
in SJS/TEN patients.””* However, the implication of
procalcitonin findings should be cautiously inter-
preted because procalcitonin level could be elevated
in SJS/TEN patients without infections or renal fail-
ure.***> Appropriate broad-spectrum antibiotic use
with a de-escalation strategy is suggested if there is
high clinical suspicion of sepsis to cover multidrug-
resistant pathogens, similar to the treatment for
patients with severe burn.>*°

Blood component therapy could decrease the
risk of bleeding in disseminated intravascular
coagulation, but platelet and coagulation protein
transfusions should be reserved for patients with
bleeding and should not be ordered according to
laboratory results alone.”” In general, platelet trans-
fusion is indicated to maintain a platelet count of
greater than 50 X 10°/uL; fresh frozen plasma is
administered to maintain prothrombin and activated
partial-thromboplastin times less than 1.5 times the
normal control time; fibrinogen is administered to
maintain a fibrinogen level of greater than 150
mg/dL.**"" Despite the risk of development of
thromboembolism in disseminated intravascular
coagulation, prophylactic anticoagulation is still
controversial.” In contrast, anticoagulation with
low-molecular-weight heparin may be considered
in cases of disseminated intravascular coagulation in
which thrombosis predominates.”” Anticoagulation
therapy is also recommended for immobilized TEN
patients with a high risk of deep vein thrombosis and
pulmonary emboli. "
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Currently, there are no optimal treatment
guidelines for SJS/TEN. In this study, we did not
identify  differences among treatment with
immunomodulants or supportive care in SJS/TEN
patients with disseminated intravascular coagula-
tion. Appropriate immunomodulants to suppress
the production of inflammatory cytokines could be
effective in treating SJS/TEN."”" Systemic cortico-
steroids are the most common treatment option, but
the use of corticosteroids has not shown a definite
survival benefit.”'® Cyclosporine has been found to
reduce mortality.”" Intravenous immunoglobulin is
another commonly used treatment for SJS/TEN,
especially for pediatric patients.”” There have also
been an increasing number of reports regarding the
benefits of anti—tumor necrosis factor a biologic
agents in the treatment of SJS/TEN patients.”” In our
previous randomized controlled trial, anti—tumor
necrosis factor a agents (etanercept) improved
clinical outcomes, including mortality, skin healing
time, and gastrointestinal hemorrhage complica-
tions, in SJS/TEN patients.”®

There are some limitations in this study. First, it
was performed in a single health system with a
limited sample size, despite that SJS/TEN is a rela-
tively rare disease. Second, prophylactic anticoagu-
lant therapy was not administered to SJS/TEN patients
with disseminated intravascular coagulation. These
limitations might have affected the generalizability
of our results to other centers and populations.
Nonetheless, there are some strengths of our study.
To our knowledge, it is the first and largest study to
evaluate the risk of disseminated intravascular coag-
ulation in SJS/TEN patients. Patients were managed in
the same center with the same protocol, which could
avoid bias attributed to center effect.

In conclusion, disseminated intravascular
coagulation is not rare after SJS/TEN. SJS/TEN
patients with disseminated intravascular coagulation
had significantly associated subsequent complica-
tions and mortality. Early recognition and
appropriate intervention of this challenging
complication are important in SJS/TEN treatment.
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