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KEY POINTS

e Patients with life-threatening skin disorders, including those with Stevens-Johnson syndrome (SJS)
and toxic epidermal necrolysis (TEN), are best treated in a burn center, because of the availability of
subspecialists in surgical critical care, wound management, and rehabilitation.

e Critically ill patients with acute skin disorders have an increased need for intensive care unit care,
compared with the SJS-TEN cohort, but both groups have similar length of hospital stay, survival,

and incidence of hospital-acquired infections.

e Hospital-acquired infections, which are theoretically preventable, significantly increase both mor-
tality and hospital charges, to an even greater degree, in the SJS-TEN subgroup.

INTRODUCTION

Stevens-Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN) are part of a clinical
syndrome that represents a medication-induced
desquamation disorder. In 1922, Drs Stevens
and Johnson first described SJS as an acute
mucocutaneous syndrome presenting in 2 young
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boys.”® Alan Lyell later presented 4 patients in
1956 with a cutaneous eruption and coined the
term TEN."-247

SJS-TEN are the 2 most common adverse drug
reactions in hospitalized patients. SJS-TEN are
grouped along with acute generalized exanthema-
tous pustulosis, drug-induced hypersensitivity syn-
drome, and drug reaction with eosinophilia and
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systemic symptoms (DRESS), to encompass se-
vere cutaneous adverse reactions.®® The two en-
tities are distinguished from each other by disease
severity, which is characterized by the extent of
detachment of epidermis and erosions of mucous
membranes.>4%8-14 The total body surface area
(TBSA) involved in SJS is less than 10%, 10% to
30% in SJS-TEN overlap, and greater than 30% in
TEN.".26.8-13,15,16 |n more than 95% of TEN cases,
the mucous membranes involved include the
eyes, lips, mouth, pharynx, trachea, bronchi, vulva,
glans penis, urethra, and anus.!8%11.12

Patients admitted to a burn center with a poten-
tial diagnosis along the SUS/TEN spectrum often
have high hospital morbidity and mortality. How-
ever, little is known about patients admitted to a
burn center with life threatening skin disorders
(LTSDs) not caused by SJS/TEN. This group in-
cludes severe rashes, nonhealing wounds, ery-
thema multiforme, and unknown skin lesions
requiring hospitalization for critical care, skin bi-
opsy, and aggressive wound care.

This article compares and contrasts patients
admitted to a single burn center and diagnosed
with LTSD or SJS/TENS, focusing on intensive
care unit (ICU) care, hospital charges, cost, and
mortality. Furthermore, the impact of hospital-
acquired infections (HAls; also known as health
care—associated infections) on these patient out-
comes is assessed.

METHODS
Patient Population

Over a 10-year period from 2003 to 2013, 445 pa-
tients were admitted to the North Carolina Jaycee
Burn Center with life-threatening dermatologic
conditions other than thermal injury. The University
of North Carolina (UNC) Health Care System is a
conglomerate of health care providers and organi-
zations that includes the School of Medicine, UNC
Hospitals in Chapel Hill, and multiple hospitals and
physician practices across the state of North
Carolina.

Study Design

The authors conducted a retrospective, descrip-
tive review of the 445 patients who had a diagnosis
of a dermatologic condition requiring hospitaliza-
tion in our burn center. Patients were identified
from a prospectively managed database, and a
post-hoc analysis was performed. These charts,
divided into SJS-TEN and LTSD, were cross-
referenced with the hospital-wide infection control
database to identify patients who developed HAls.
We used the definitions developed by the Centers
for Disease Control and Prevention National

Healthcare Safety Network to accurately and
consistently diagnose HAls.

Statistical Methods

Continuous discrete data (age, TBSA involved,
length of stay, ventilation days, ICU days, HAI,
mortality, mortality with HAI, cost, cost with HAI,
catheter-associated urinary tract infection [CAUTI],
blood stream infections [BSIs], and urinary tract in-
fections [UTI]) were compared using either 2-tailed
t-test or %2 analysis for nominal and categorical
variables, respectively. Statistical significance
was assigned to P values less than .05.

Study Approval

The UNC Biomedical Institutional Review Board
approved this project as Institutional Review
Board study number 14-1789, under the title
Anticipating Changes in Bundled Payments For
the Treatment of Patients with Acute, Life-
threatening Dermatologic Emergencies, Through
Prevention of Healthcare Associated Infections.

Data Points

The charts of 445 patients with dermatologic con-
ditions requiring hospitalization were queried for
age, gender, and TBSA involved. Main outcome
measures included length of hospital stay, ventila-
tion days, ICU days, and overall cost, generated
by the facility. Complications assessed included
HAls, inpatient mortality, CAUTI, BSI, and UTI.
Inpatient mortality associated with HAls and cost
associated with HAIs were also calculated.

RESULTS
Patient Demographics

Between 2003 and 2013, 445 patients were identi-
fied with dermatologic emergencies who were
admitted to our burn unit. There were 316 patients
in the LTSD group and 129 patients in the SJS-TEN
cohort. The mean age in the LTSD group was
52.8 + 23.3 years and 48.3 + 22.6 years in the
SJS-TEN group. Patients presenting with LTSD
were more likely to be female compared with pa-
tients with SUS-TEN (78.4% vs 58.1%; P = .04).
There was no difference in TBSA involvement be-
tween the two groups (19.3% vs 21.2%; P = .61).

Cause

Patients with LTSDs (n = 316) included more than
30 different diagnostic groups, with the top 11
involving drug rash (n = 43), exanthematous
pustulosis (n = 22), staphylococcal scalded skin
syndrome (n = 13), necrotizing fasciitis (n = 12),
erythema multiforme (n = 12), pemphigoid



(n = 12), contact dermatitis (n = 10), exfoliative
psoriasis (n = 8), leukocytoclastic vasculitis
dermatitis (n = 6), viral rash (n = 5), and erosive
pustular dermatitis (n = 4). Although physical ex-
amination may help form a clinical diagnosis, all
patients underwent skin biopsy to determine the
exact dermatologic diagnosis. An additional 45 pa-
tients (23.2%) were determined to have the
following diagnoses: cutaneous lupus flare, cellu-
litis, impetigo, linear immunoglobulin A dermatosis,
traumatic crush wound, DRESS syndrome, scald
injury, acute spongiotic dermatitis (eczema), calci-
phylaxis, suppurative hidradenitis, exfoliative xero-
derma, chronic wound after burn, solar purpura,
erysipelas, purpura fulminans, dermatomyositis,
Sweet syndrome, lichen planus, soft tissue necro-
sis caused by Levophed, necrolytic migratory ery-
thema, penile skin eruption, pressure ulcer,
degloving, thrombotic skin necrosis, and fungal
rash (each category with 1-3 patients).

Of the 129 patients with SUS-TEN spectrum, the
inciting drug was identified in 121 (93.8%). The
most common pharmacologic category was an
antimicrobial agent, which included antibacterials
(n = 50), antivirals (n = 2), antimycobacterials
(n = 2), and antifungals (n = 1). The next most
common categories were anticonvulsants
(n = 7), nonsteroidal antiinflammatory drugs
(n = 4), and antigout agents (n = 3). Specific drugs
included Bactrim, Lamictal, capsaicin, azithromy-
cin, allopurinol, ibuprofen and naproxen, acet-

doxycycline, Dilantin, fluoroquinolone, penicillin,
Macrobid, chlorphenamine, dapsone, Plaquenil,
caspofungin, Lopid, and Tegretol. Bactrim, which
is a combination of sulfamethoxazole and trimeth-
oprim, was observed in 23 cases (17.8%).

Main Outcome Measures

The mean length of stay was 28.16 days (standard
deviation [SD], 27.2 days) for the LTSD group and
22.5 days (SD, 24.5 days) for the SJS-TEN group
(P = .19). Patients in the LTSD group had greater
mean number of ventilator days compared with pa-
tients in the SJS-TEN group (16.39 vs 11.11 days;
P<.01). The LTSD group had greater mean number
of ICU days compared with the SJS-TEN group
(25.35 vs 16.57 days; P<.01). The total hospital
cost was higher for the LTSD group than for the
SJS-TEN group ($179,316 vs $167,363; P = .01)
(Table 1).

Complications

The LTSD group had a 19.9% inpatient mortality
compared with a 20.9% mortality for the SJS-
TEN group, which was not statistically significant
(P = .75). A total of 69 patients with LTSD
(21.8%) and 38 patients with SUS-TEN (29.5%)
had an HAI (P = .08) (Figs. 1 and 2). Twelve pa-
tients (3.8%) in the LTSD group had a CAUTI,
compared with 11 patients (8.5%) in the SJS-
TEN group (P = .04). One patient (0.3%) in the

aminophen, cephalosporins, vancomycin, LTSD group and 3 patients (2.3%) in the SJS-
Dramamine, clindamycin, acyclovir, Tamiflu, TEN group had a BSI (non-central line related)
Table 1
Patient variables
LTSD SJS-TEN
n =316 n =129 P Value
Age 52.8y(23.3y) 483y (22.6 y) .98
Female 78.4% 58.1% .04
TBSA 19.3% (27.1%) 21.2% (27.0%) .61
LOS 28.16 d (27.2 d) 22.5d (24.5 d) .19
Use of Ventilator 16.39 d (161 d) 11.11 d (24.07 d) <.01
ICU Stay 25.35d (197 d) 16.57 d (24.77 d) <.01
HAIs 21.8% 29.5% .08
Mortality 19.9% 20.9% .75
Mortality with HAI 37% 66% .25, .01
Cost $179,316 $167,363 .01
Cost with HAI $296,984 $468,542 .001, .001
CAUTI 3.8% 8.5% .04
BSI 0.3% 2.3% .04
UTI 3.5% 0% .03

Abbreviation: LOS, length of stay.



Skin Disorder HAls

(P = .04). Eleven patients had a UTI (non-cath-
eter related) in the LTSD group and no patients
had a UTI (non-catheter related) in the SJS-
TEN group (P = .03). The mortality for patients
in the LTSD group with an HAI was 37%
(P = .25), compared with 66% (P = .01) in the
SJS-TEN group. The total hospital cost accrued
for patients in the LTSD group with HAIs was

SJS-TEN HAls

Fig. 1. HAIs in the LTSD group. BSls
are non-central line related, and

UTIs are non-catheter related.
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$296,984 (P = .001) and $468,542 (P = .001)
for the SJS-TEN group.

The most common HAI pathogens in the LTSD
group, in descending order, were Pseudomonas
aeruginosa, Candida, Acinetobacter, Clostridium
difficile, and methicillin-resistant Staphylococcus
aureus (MRSA). The most common HAI pathogens
in the SJS-TEN group, in descending order, were

Fig. 2. HAIs in the SJS-TEN group.
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MRSA, P aeruginosa, Candida, Stenotrophomo-
nas, and Acinetobacter.

SUMMARY

This article shares our experience with 445 patients
presenting with dermatologic conditions requiring
hospitalization in our burn center over a 10-year
period. It compares patients with LTSDs and SJS-
TEN, using such outcome metrics as length of
stay, costs, mortality, and the incidence of HAIs. Pa-
tients with LTSD had significantly more ICU and
ventilator days compared with patients with SJS-
TEN. When HAIs were present, both groups had a
significant increase in hospital charges, and patients
with SUS-TEN had increased inpatient mortality. The
two cohorts did not differ in terms of percentage
TBSA, overall inpatient mortality, or incidence of
HAls. Patients with LTSD were also significantly
more likely to be female, and they had a higher inci-
dence of UTI (non-catheter related) compared with
the SJS-TEN cohort. In contrast, patients with
LTSD were less likely to develop a BSI (non-central
line related) or CAUTI than patients with SUS-TEN.

LTSDs can be congenital, hereditary, or acquired
cutaneous reactions. Acquired cutaneous reac-
tions include meningococcal septicemia skin erup-
tion, necrotizing fasciitis, staphylococcal scalded
skin syndrome, erythema multiforme, purpura ful-
minans, pemphigoid, TEN, and SJS.2'7 The inci-
dence of SJS-TEN is approximately 1 to 2 new
cases per million per year,!2467.1011,13,15,18,19
and the average mortality ranges from 25% to
40%'5,6,9,11—13,15,16

The average mortality for both the LTSD and
SJS-TEN groups was lower than these reported
figures, at 19.9% and 20.9%, respectively. Pal-
mieri and colleagues'? conducted a multicenter
study involving 15 regional burn centers and
showed that survival rate was significantly higher
in patients who were transferred to a burn unit
within 7 days after disease onset, compared with
patients transferred after 7 days.'?° A delay in
referral was associated with prolonged hospital
stay and increased mortality.48:911.12.15

HAIs negatively affect morbidity, mortality, and
economic cost. Infection is the main cause of
mortality among patients with extensive burns and
LTSDs.?" The development of an HAIl was associ-
ated with an increase in mortality from 19.9% to
37% inthe LTSD group, and an increase in mortality
from 20.9% to 66% in the SUS-TEN group. Similar
to other published studies, BSls that were non-cen-
tral line related were more common in the SJS-TEN
group, with a reported incidence in the literature of
15.5 per 1000 patient days.'® The most common
pathogens for BSI were MRSA and P aeruginosa,

which are the most common pathogens identified
in the literature.>'"'5 Revuz and colleagues® re-
ported that these 2 pathogens were the primary
cause of death in 87 patients with TEN, resulting in
hospital mortality of 25%.""-15
The economic cost of HAls has been a significant
financial burden to health care systems. For
example, an episode of symptomatic UTl adds
approximately $676 to hospital costs. Primary
BSIs increase patient charges by $3517 per
episode, and in one study yielded a mean difference
of $34,508 compared with uninfected patients.??
The annual cost of nosocomial UTls in the United
States ranges from $424 million to $451 million.
The direct cost consists of the increased length of
hospital stay, extra tests, and treatment
required.?24 The Study of the Efficacy of Nosoco-
mial Infection Control (SENIC) reported that HAls
affected approximately 6% of admitted patients in
US hospitals.?>2% The World Health Organization
estimated the HAI burden to be $1.4 billion per
annum.?%2% Hospital-acquired BSIs not only cause
morbidity and mortality; they add significant eco-
nomic costs, ranging from $3061 to $40,000.26
Medicare’s nonpayment policy for hospital-
acquired conditions prompted a reduction in the
rate of central line-associated bloodstream inflec-
tions by 11% and CAUTI by 10%.2° Catheter-
related bacteremia costs $2900 per episode. The
total cost for nosocomial and community-acquired
UTl is approximately $2 billion.?” If a similar trend in
Medicare nonpayment occurs for HAls, this will
pose tremendous challenges to health care systems,
which have operating margins that may not be able
to accommodate this decrease in reimbursement.
Despite receiving care at an American Burn As-
sociation (ABA)-verified burn center, patients in
the LTSD and SJS-TEN cohorts developed HAls
at an incidence of 21.8% and 29.5%, respectively.
Nonpayments for HAls, in this setting, result in sig-
nificant financial strain for all health care systems.
The estimated annual cost of skin disease is $29.1
billion in direct medical costs and $10.2 billion in
lost productivity costs. The economic burden on
quality of life was estimated to be $56.2 billion.?®
Clearly, preventing or reducing HAls in patients
with acute LTSDs, regardless of cause, should
become a primary goal of all burn centers.
Clinicians taking care of patients with SUS-TEN,
as well as those with other LTSDs, should be aware
of the profoundly negative impact of HAls on number
of ventilator days, length of ICU stay, length of hos-
pitalization, and survival. With bundled payments on
the horizon, and potential nonpayment of HAl com-
plications, health care facilities may not be able to
cover the cost of providing care to this group of pa-
tients, who are best managed by burn centers.
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