
Development and Validation of a Risk Prediction Model
for In-Hospital Mortality Among Patients With Stevens-Johnson
Syndrome/Toxic Epidermal Necrolysis—ABCD-10
Megan H. Noe, MD, MPH, MSCE; Misha Rosenbach, MD; Rebecca A. Hubbard, PhD; Arash Mostaghimi, MD, MPA, MPH; Adela R. Cardones, MD;
Jennifer K. Chen, MD; Jonathan Cotliar, MD; Mark D. P. Davis, MD; Arturo Dominguez, MD; Lindy P. Fox, MD; Lauren C. Hughey, MD;
Benjamin H. Kaffenberger, MD; Daniel Kroshinsky, MD, MPH; Bernice Y. Kwong, MD; Daniel D. Miller, MD; Amy Musiek, MD;
Alex G. Ortega-Loayza, MD; Victoria R. Sharon, MD; Kanade Shinkai, MD, PhD; Erika M. Summers, MD; Karolyn A. Wanat, MD;
David A. Wetter, MD; Scott Worswick, MD; David J. Margolis, MD, PhD; Joel M. Gelfand, MD, MSCE; Robert G. Micheletti, MD

IMPORTANCE Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) is a spectrum
of severe mucocutaneous drug reaction associated with significant morbidity and mortality.
A previously developed SJS/TEN-specific severity-of-illness model (Score of Toxic Epidermal
Necrolysis [SCORTEN]) has been reported to overestimate and underestimate
SJS/TEN-related in-hospital mortality in various populations.

OBJECTIVE To derive a risk prediction model for in-hospital mortality among patients with
SJS/TEN and to compare prognostic accuracy with the SCORTEN model in a
multi-institutional cohort of patients in the United States.

DESIGN, SETTING, AND PARTICIPANTS Data from a multicenter cohort of patients 18 years and
older treated for SJS/TEN between January 1, 2000, and June 1, 2015, were obtained from
inpatient consult databases and electronic medical record systems at 18 medical centers in
the United States as part of the Society for Dermatology Hospitalists. A risk model was
derived based on data from 370 of these patients. Model discrimination (calculated as area
under the receiver operating characteristic curve [AUC]) and calibration (calculated as
predicted vs observed mortality, and examined using the Hosmer-Lemeshow goodness-of-fit
statistic) were assessed, and the predictive accuracy was compared with that of SCORTEN.
All analysis took place between December 2016 and April 2018.

MAIN OUTCOMES AND MEASURES In-hospital mortality.

RESULTS Among 370 patients (mean [SD] age 49.0 [19.1] years; 195 [52.7%] women),
54 (15.14%) did not survive to hospital discharge. Five covariates, measured at the time
of admission, were independent predictors of in-hospital mortality: age in years (odds
ratio [OR], 1.05; 95% CI, 1.02-1.07), body surface area (BSA) in percentage of epidermal
detachment (OR, 1.02; 95% CI, 1.01-1.04), serum bicarbonate level below 20 mmol/L
(OR, 2.90; 95% CI, 1.43-5.88), active cancer (OR, 4.40; 95% CI, 1.82-10.61), and dialysis
prior to admission (OR, 15.94; 95% CI, 3.38-66.30). A severity-of-illness score was calculated
by taking the sum of 1 point each for age 50 years or older, epidermal detachment greater
than 10% of BSA, and serum bicarbonate level below 20 mmol/L; 2 points for the presence
of active cancer; and 3 points for dialysis prior to admission. The score was named ABCD-10
(age, bicarbonate, cancer, dialysis, 10% BSA). The ABCD-10 model showed good
discrimination (AUC, 0.816; 95% CI, 0.759-0.872) and calibration (Hosmer-Lemeshow
goodness of fit test, P = .03). For SCORTEN, on admission, the AUC was 0.827 (95% CI,
0.774-0.879) and was not significantly different from that of the ABCD-10 model (P = .72).

CONCLUSIONS AND RELEVANCE In this cohort of patients with SJS/TEN, ABCD-10 accurately
predicted in-hospital mortality, with discrimination that was not significantly different from
SCORTEN. Additional research is needed to validate ABCD-10 in other populations. Future
use of a new mortality prediction model may provide improved prognostic information for
contemporary patients, including those enrolled in observational studies and therapeutic trials.
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S tevens-Johnson Syndrome/toxic epidermal necrolysis
(SJS/TEN) is a spectrum of rare, severe mucocutaneous
drug reaction associated with significant morbidity and

mortality. Clinically, patients present with atypical targetoid
lesions or generalized erythema progressing to full-thickness
epidermal necrosis. Patients are classified by the extent of epi-
dermal detachment, with SJS representing less than 10% body
surface area (BSA); SJS/TEN overlap, 10% to 30% BSA; and TEN,
greater than 30% BSA. In-hospital mortality in adults has been
estimated to be between 12% and 40% based on the extent of
epidermal detachment at presentation.1,2 A recent study in the
United States, based on diagnosis codes from the Nationwide
Inpatient Sample, reported mortality rates of 4.8% for SJS,
19.4% for SJS/TEN overlap, and 14.8% for TEN.3 Unfortu-
nately, the rarity of the disease makes it difficult to collect gen-
eralizable information to understand patient prognosis.

Previously, our research group4 reported a multi-
institutional cohort of 377 patients with SJS/TEN from 18 aca-
demic medical centers across the United States. Based on
SCORTEN predicted mortality, 74 deaths were expected, but
54 were observed (standardized mortality ratio [SMR], 0.73;
95% CI, 0.54-0.92).4 To our knowledge, the only other multi-
institutional evaluation of SCORTEN was performed using a
cohort of European patients diagnosed with SJS/TEN be-
tween 2003 and 2005 from the European Registry of Severe
Cutaneous Adverse Reactions to Drugs. In that cohort of 166
patients, the observed mortality was 19%, with an expected
(SCORTEN-predicted) mortality of 17% (SMR, 1.12; 95% CI,
0.78-1.57).5 While SCORTEN remains broadly applicable, im-
provements in supportive care over time, regional differ-
ences in patient risk factors, and variation in physician treat-
ment preferences may affect its prognostic ability. The objective
of the present study was to derive a prediction model for in-
hospital mortality among patients with SJS/TEN and to com-
pare its prognostic accuracy with that of SCORTEN in a multi-
institutional cohort of patients from the United States.

Methods
Data Collection
Creation of the multi-institutional US cohort was previously
described in detail.4 Briefly, patients 18 years and older treated
for SJS/TEN between January 1, 2000, and June 1, 2015, were
identified from inpatient consult databases and electronic
medical record systems at the participating institutions. The
diagnosis of SJS/TEN was made by the consulting dermatol-
ogy team at the time of initial presentation based on clinical
and pathologic features. All diagnoses were subsequently con-
firmed by the dermatology hospitalist principal investigator
at each site via detailed record review, based on predefined
clinical data and histologic parameters and according to the
consensus definition of SJS/TEN proposed by Bastuji-Garin
et al.6 Detailed medical information, including relevant de-
mographics, medications, medical comorbidities, clinical pre-
sentation (including laboratory data, physical examination, and
suspected disease triggers), treatment regimen and timing, and
outcome (morbidity and mortality), was abstracted from the

medical record using a standardized data collection tool. All
patients with information regarding mortality (n = 370) were
included in this analysis. This study was approved by the Uni-
versity of Pennsylvania institutional review board, waiving
written informed consent for deidentified data, and reported
following the STROBE statement.7

Model Development
Univariable logistic regression was performed for all variables, in-
cluding the 7 binary variables included in SCORTEN. All variables
significantly associated with in-hospital mortality with a signifi-
cance level of P < .25 were included as candidates in the multi-
variable model. To improve efficiency and avoid instability in this
model, given the relatively low number of events per variable,
bootstrappingwasusedformodelselection.8,9 Weusedbackward
model selection with a threshold of P = .05 for elimination from
the model, and 1000 bootstrap samples were performed. Mul-
ticollinearity was examined between predetermined groups of
variables by examining pairwise combinations of the following
variables: infection/sepsis, history of stem cell transplant/cancer,
and chronic kidney disease/dialysis/serum creatinine/serum
blood urea nitrogen. There was evidence of collinearity when in-
clusion of one variable in the model tended to result in the exclu-
sion of the other(s). In these cases, the variable with the strongest
association with the outcome, as determined by univariable lo-
gistic regression, was kept, and the other variable(s) was/were re-
moved.Aftercollinearvariableswereremoved,variablesthatwere
presentinmorethan70%ofthebootstrapsampleswereincluded
in the model. A total of 364(98.4%) of the 370 patients had com-
plete data and were included in the final model.

Using the independent predictors of mortality, an updated
severity-of-illness score was developed. Continuous variables
(ie, age and BSA) were transformed to binary variables by cre-
ating a cut point that achieved the highest discrimination using
a receiver operating characteristic (ROC) curve. The β coeffi-
cients from the logit model were used to create a simplified
prognostic model. This logit model can be used to predict
in-hospital mortality: Pr(death) = elogit/(1 + elogit) where
logit = −3.764 + 0.898 (ABCD-10). Model performance was as-
sessed with both discrimination and calibration, using the en-
tire sample. Discrimination was assessed by calculating the area

Key Points
Question Can a novel prognostic model for risk of in-hospital
mortality be developed for Stevens-Johnson syndrome/toxic
epidermal necrolysis in a contemporary, multi-institutional cohort
of patients from the United States?

Findings A 5-item mortality prediction model (ABCD-10; age,
bicarbonate level, cancer, dialysis, and 10% involved body surface
area) was developed from 370 patients. The model achieved good
discrimination and calibration for predicting in-hospital mortality,
although its performance was not significantly different from that
of the SCORTEN model (Score of Toxic Epidermal Necrolysis).

Meaning Among patients with Stevens-Johnson syndrome/toxic
epidermal necrolysis, ABCD-10 accurately predicted in-hospital
mortality; however, ABCD-10 requires validation in other cohorts
to determine its generalizability.
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under the ROC (AUC), where an area of 1.0 suggests perfect dis-
crimination, and 0.5 suggests that the model is equivalent to
random guessing.10 ROC analysis was performed by compar-
ing ABCD-10 with SCORTEN both at admission and 48 hours af-
ter admission because prior research has suggested the predic-
tive value of SCORTEN may be best using values collected on
day 3, or 48 hours after admission.11 Calibration was examined
using the Hosmer-Lemeshow goodness-of-fit statistic,12 with
which closer agreement between the observed and predicted
outcomes produces a lower test statistic. A 2-component Brier
score was also calculated to determine the overall accuracy of
the predictions.13 A value of 0 suggests perfect accuracy.

Results
There were 370 patients in the cohort with dermatologist-
confirmed SJS/TEN and information regarding hospital mortal-
ity, most from 2010 onward (260/370, 70.0%). The cohort has
been described in detail previously.4 In summary, 195 (52.7%) of
the 370 patients were female, with a mean (SD) age of 49.0 (19.1)
years. The median BSA on admission was 15.5% (interquartile
range, 6%-30%). Fifty-four patients (15.1%) did not survive to dis-
charge. SCORTEN was used to calculate the expected mortality
fortheUScohort(Table1).Asreportedpreviously,54deathswere
observed, though 74 were expected based on the SCORTEN-
predicted mortality (SMR, 0.73; 95% CI, 0.54-0.92).4

In univariable analyses, age, BSA of denuded skin at the time
of admission, serum creatinine level, chronic kidney disease,
coronary artery disease, diabetes, active/ongoing cancer, ac-
tive infection, sepsis, dialysis, and history of stem cell trans-
plantation were all associated with a statistically significant in-
creased risk of death (all data detailed in Table 1). Additionally,
all prognostic factors from SCORTEN were associated with an
increased risk of death, except for tachycardia of 120 bpm or
higher and serum glucose level greater than 14 mmol/L. The sig-
nificant variables, including those from the original SCORTEN,
were included as candidates in the multivariable model.

In multivariable logistic regression, 5 factors were inde-
pendently associated with in-hospital mortality when mea-
sured at the time of admission: age (in years), epidermal de-
tachment (percentage of BSA), serum bicarbonate level, active/
ongoing cancer, and dialysis (Table 2). Using these factors, an
updated severity-of-illness score was created. This updated se-
verity risk equation was named ABCD-10 to represent the prog-
nostic factors included (age, bicarbonate, cancer, dialysis, and
10% BSA). The ABCD-10 score is calculated by taking the sum
of factors present on admission: 1 point each for age 50 years
or older, epidermal detachment greater than 10% BSA, and se-
rum bicarbonate level below 20 mmol/L; 2 points for the pres-
ence of active/ongoing cancer; and 3 points for dialysis. The
mortality associated with each ABCD-10 value is detailed in
Table 3. Model diagnostics showed good discrimination (AUC,
0.816; 95% CI, 0.759-0.872) and good calibration (Hosmer-
Lemeshow goodness-of-fit test, P = .03). The low Brier score
(0.1484) confirmed excellent predictive ability of the model.
Previous research has suggested that the predictive value of
SCORTEN may be best using values collected on day 3, or 48

hours after admission,11 so mortality predicted by ABCD-10 was
compared with the original SCORTEN at the time of admis-
sion and 48 hours later (Figure). The AUC was not signifi-
cantly different for ABCD-10 compared with SCORTEN at both
day 0 (0.816; 95% CI, 0.759-0.872 vs 0.827; 95% CI, 0.774-
0.879; P = .72) and after 48 hours (0.823; 95% CI, 0.760-
0.885 vs 0.848; 95% CI, 0.787-0.909; P = .56).

Discussion
In a multi-institutional, contemporary cohort of 370 patients
from the United States, 5 covariates, measured at the time of
admission, were found to be independent predictors of in-
hospital mortality: age in years (odds ratio [OR], 1.05; 95% CI,
1.02-1.07), epidermal detachment in percentage of BSA (OR, 1.02;
95% CI, 1.01-1.04), serum bicarbonate level below 20 mmol/L
(OR, 2.90; 95% CI, 1.43-5.88), active cancer (OR, 4.40; 95% CI,
1.82-10.61), and dialysis prior to admission (OR, 15.94; 95% CI,
3.38-66.30). A severity-of-illness score was calculated by tak-
ing the sum of 1 point each for age 50 years or older, epidermal
detachment greater than 10% of BSA, and serum bicarbonate
level below 20 mmol/L; 2 points for the presence of active can-
cer; and 3 points for dialysis prior to admission. The score was
named ABCD-10 (age, bicarbonate, cancer, dialysis, 10% BSA).
The ABCD-10 model showed good discrimination (AUC, 0.816;
95% CI, 0.759-0.872) and calibration (Hosmer-Lemeshow good-
ness of fit test, P = .03). For SCORTEN, on admission, the AUC
was 0.827 (95% CI, 0.774-0.879) and was not significantly dif-
ferent from that of the ABCD-10 model (P = .72).

SCORTEN is a well-established severity-of-illness score that,
since its initial publication in 2000, has been used to predict SJS/
TEN-related mortality. However, most previous studies were
small, single-institution series reporting cases collected primar-
ily before 2010.5,14-18 SCORTEN may be less accurate in criti-
cally ill patients with organ failure19,20 and in populations with
different rates of medical comorbidities than those seen in the
original single-center French cohort.21 Additionally, differ-
ences in treatment preferences by physicians and changes in
supportive care over time may affect its accuracy in contem-
porary patients. In the United States, the majority of prior re-
search examining the performance of SCORTEN comes from
burn centers.22,23 The only previous study of patients under
the care of dermatologists involved 24 patients treated at the
University of Miami between 1993 and 1998.24 The authors re-
ported an SMR of 0.91 (95% CI, 0.39-1.80), but the small num-
ber of patients and large confidence interval makes interpreta-
tion of the point estimate difficult.24 The findings from the
present multicenter cohort suggest that SCORTEN may over-
estimate mortality in contemporary patients, and changes in the
model may help improve prognostication. Such modifications
to SCORTEN are critical given its importance as the reference
standard for reported outcomes in SJS/TEN studies.

Previous studies examining SJS/TEN mortality have iden-
tified additional risk factors not present in the original SCORTEN
model, likely owing to differences in the prevalence of under-
lying mortality risk factors in different patient populations. In
10 cases from India, tuberculosis was identified as an indepen-
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Table 1. Univariate Analysis of Potential Prognostic Factors for In-Hospital Mortality in Patients With SJS/TEN

Characteristic
Survived to Discharge
(n = 314)

Died in the Hospital
(n = 56) OR (95% CI) P Value

Demographics

Female, No. (%) 168 (53.50) 27 (48.21) 0.81 (0.46-1.43) .47

Age, mean (SD), y 46.78 (1.07) 61.10 (2.07) 1.04 (1.03-1.06) <.001

BMI, mean (SD) 27.49 (0.49) 27.34 (1.17) 1.00 (0.96-1.04) .91

Hispanic or Latino 11 (3.5) 4 (7.1) 1.06 (0.52-2.18) .87

Race

White 148 (47.1) 25 (44.6) 0.90 (0.51-1.60) .73

Black or African American 91 (29.0) 19 (33.9) 1.26 (0.69-2.30) .46

Asian 34 (10.8) 3 (5.4) 0.47 (0.14-1.57) .22

Other 12 (3.8) 4 (7.1) 1.94 (0.60-6.23) .27

Unknown/not reported 29 (9.2) 5 (8.9) 0.96 (0.36-2.61) .94

Clinical Factors, No. (%)

Developed SJS/TEN during ongoing hospitalization 19 (6.1) 18 (32.1) 7.35 (3.55-15.22) <.001

Suspected trigger

Medication 279 (88.9) 53 (94.6) REF

Infection 12 (3.8) 1 (1.8) 0.43 (0.06-3.45) .43

Other/unknown 23 (7.3) 2 (3.6) 0.46 (0.10-2.00) .30

Disease severity

BSA at day 0, median % (IQR) 15 (5-30) 30 (10-53) 1.02 (1.01-1.03) .001

BSA by category, No. (%)

SJS (<10%) 102 (32.48) 7 (12.50) REF

SJS/TEN overlap (10%-30%) 85 (27.07) 18 (32.14) 3.09 (1.23-7.74) .02

TEN (>30%) 127 (40.45) 31 (55.36) 3.56 (1.50-8.41) .004

Laboratory Data on Admission, Median (IQR)

WBC count, ×109/L 7.2 (4.9-9.8) 7.7 (4.7-11.9) 1.02 (0.97-1.08) .42

Eosinophils, ×109/L 2.0 (0.5-3.8) 1.0 (0.5-2.0) 0.97 (0.87-1.09) .64

Creatinine, mg/dL 0.9 (0.7-1.2) 1.5 (0.9-2.5) 1.28 (1.10-1.49) .002

AST, U/L 35 (23-66) 51 (29-108) 1.00 (1.00-1.00) .06

ALT, U/L 38 (21-70) 38.5 (19-85) 1.00 (1.00-1.00) .13

Medical Comorbidities Present on Admission, No. (%)

Chronic kidney disease 22 (7.01) 15 (26.79) 4.86 (2.33-10.11) <.001

Chronic obstructive pulmonary disease 24 (7.64) 7 (12.50) 1.73 (0.71-4.22) .23

Cirrhosis 27 (8.6) 7 (12.5) 1.52 (0.63-3.68) .36

Congestive heart failure 20 (6.37) 6 (10.71) 1.76 (0.68-4.61) .25

Connective tissue disease 31 (9.87) 7 (12.5) 1.30 (0.54-3.13) .55

Coronary artery disease 24 (7.64) 10 (17.86) 2.63 (1.18-5.85) .02

Current smoker 40 (12.74) 12 (21.43) 1.86 (0.91-3.84) .09

Diabetes 50 (15.92) 17 (30.36) 2.30 (1.21-4.39) .01

Dialysis 4 (1.28) 6 (10.9) 9.45 (2.57-34.73) .001

HIV 18 (5.73) 3 (5.36) 0.93 (0.26-3.27) .91

Infection 71 (22.61) 19 (99.93) 1.76 (0.95-3.24) .07

Inflammatory bowel disease 3 (0.96) 1 (1.79) 1.88 (0.19-18.5) .59

Cancer 25 (7.96) 16 (28.57) 4.62 (2.28-9.40) <.001

Long-term immunosuppressive medications 23 (7.32) 6 (10.71) 1.52 (0.59-3.91) .39

Sepsis 6 (1.91) 8 (14.29) 8.56 (2.84-25.74) <.001

History of stem cell transplant 1 (0.32) 4 (7.14) 24.07 (2.63-219.67) .005

(continued)
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dent risk factor for mortality,21 while metabolic syndrome and/or
gout were associated with increased mortality in 82 patients in
Texas.23 Because of the rarity of the disease, much of the infor-
mation regarding mortality risk factors comes from small case
series, creating statistical instability in the results and con-
cerns about the generalizability of reported findings. In the pre-
sent large, multi-institutional US cohort, 5 covariates were in-
dependent predictors of in-hospital mortality: age in years,
epidermal detachment (in percentage of affected BSA), serum
bicarbonate level below 20 mmol/L, cancer, and dialysis. This
model has similar discrimination to the original SCORTEN (0.816
vs 0.827, P = .72) in the US population. These findings confirm
the importance of risk factors such as age, BSA, active/ongoing
cancer, and serum bicarbonate level, as identified in SCORTEN,
and also highlight dialysis as a significant mortality risk factor
to consider.

Dialysis, a proxy for severe renal dysfunction, has been iden-
tified previously as an independent risk factor for SJS/TEN-
related mortality. Dialysis was associated with a 10.4-fold in-
creased odds of mortality in a cohort of 68 patients, seen from
1984 to 2011, at a burn center in Germany.25 In a Taiwanese popu-
lation, hemodialysis was associated with 2.5-times increased
odds (95% CI, 1.3-4.7) of mortality from SJS/TEN, while a se-
rum creatinine level 1.5 times that of baseline or urine produc-
tion of less than 0.5 mL/kg over 6 hours were associated with a
7.0-fold increased risk of death (95% CI, 3.5-13.7).20 A retro-
spective cohort study in France found that patients requiring
dialysis while hospitalized with SJS/TEN had higher in-

hospital mortality than those not requiring dialysis (81.8% vs
8.8%, P < .001).26 In the present cohort, those undergoing di-
alysis prior to admission had a more than 15-fold increased risk
of death compared with those not undergoing dialysis (OR,
15.94; 95% CI, 3.38-66.30), again confirming the importance of
severe renal dysfunction as an SJS/TEN mortality risk factor.

Limitations
Despite the use of a large, multi-institutional, and geographi-
cally diverse cohort, this study has several limitations. First,
all participating study sites are tertiary care medical centers,
and therefore some patients may have been treated initially
at local hospitals prior to being transferred. Prolonged delay
in presentation to a tertiary care center may be expected to in-
crease mortality risk27 and also may result in missing or non-
uniform data, specifically with regard to BSA, vital signs, and
laboratory values. One study found that delay in admission did
not diminish the prognostic value of SCORTEN when mea-
sured over a period of 5 days,11 suggesting that potential re-
ferral delay may not have substantively affected the results
observed in this cohort.

Table 3. ABCD-10 SJS/TEN Mortality Prediction Model Score

ABCD-10a Predicted Mortality Rate, % (95% CI)b

0 2.3 (1.1-4.6)

1 5.4 (3.2-8.7)

2 12.3 (8.9-16.6)

3 25.5 (19.6-32.5)

4 45.7 (34.2-57.8)

5 67.4 (50.8-80.6)

6 83.6 (66.7-92.8)

Abbreviations: ABCD-10, age, bicarbonate level, cancer, dialysis, and
BSA greater than 10%; BSA, body surface area; SJS/TEN, Stevens-Johnson
syndrome/toxic epidermal necrolysis.
a Calculated by taking the sum of 1 point each for age 50 years or older,

epidermal detachment greater than10% of BSA, and serum bicarbonate level
lower than 20 mmol/L; 2 points for the presence of active/ongoing cancer;
and 3 points for dialysis prior to admission.

b Pr(death) = elogit/(1 + elogit) where logit = −3.764 + 0.898 (ABCD-10).

Table 1. Univariate Analysis of Potential Prognostic Factors for In-Hospital Mortality in Patients With SJS/TEN (continued)

Characteristic
Survived to Discharge
(n = 314)

Died in the Hospital
(n = 56) OR (95% CI) P Value

SCORTEN, Day 0

Age >40 y 189 (60.19) 50 (89.29) 5.51 (2.29-13.24) <.001

Heart rate >120 bpm 51 (16.56) 13 (23.64) 1.56 (0.78-3.11) .21

Cancer 25 (7.96) 16 (28.57) 4.62 (2.28-9.40) <.001

BSA >10% 134 (42.95) 39 (72.22) 3.45 (1.83-6.53) <.001

Serum BUN >28 mg/dL 61 (19.61) 29 (52.73) 4.57 (2.51-8.32) <.001

Serum glucose >252 mg/dL 13 (4.17) 4 (7.27) 1.80 (0.57-5.75) .32

Serum bicarbonate <20 mmol/L 87 (27.97) 28 (50.91) 2.67 (1.49-4.79) .001

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase;
BMI, body mass index (calculated as weight in kilograms divided by height in
meters squared); BSA, body surface area; BUN, blood urea nitrogen; HIV, human
immunodeficiency virus; IQR, interquartile range; SJS/TEN, Stevens-Johnson
syndrome/toxic epidermal necrolysis; WBC, white blood cell.

SI conversion factors: To convert ALT and AST to μkat/L, multiply by 0.0167;
BUN to mmol/L, multiply by 0.357; creatinine to μmol/L, multiply by 76.25;
eosinophils and WBC to number/μL, divide by 0.001; glucose to mmol/L,
multiply by 0.0555.

Table 2. Independent Prognostic Factors for In-Hospital Mortality
in Patients With SJS/TEN

Prognostic Factor Odds Ratio (95% CI) P Value
Age at admission in years 1.05 (1.02-1.07) <.001

Percentage of involved BSA at day 0 1.02 (1.01-1.04) <.001

Serum bicarbonate <20 mmol/L 2.90 (1.43-5.88) .003

Active/ongoing cancer 4.40 (1.82-10.61) .001

Dialysis prior to presentation 15.94 (3.38-66.30) <.001

Abbreviations: BSA, body surface area; SJS/TEN, Stevens-Johnson
syndrome/toxic epidermal necrolysis.
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Second, there may be heterogeneity in the assessment of
epidermal detachment, based on differences between indi-
vidual physicians, because the data were collected as a part
of standard clinical care. Third, as an observational study, the
treatment protocol in this cohort was not standardized. While
differences in treatment by physicians may lead to variation
in mortality rates, no evidence-based standard for best avail-
able treatment of SJS/TEN currently exists. Other described SJS/
TEN cohorts share these same limitations.5,14-18,22-24 This up-
dated model was developed in a multi-institutional US cohort
of patients, and future research should include validation in
an external cohort to determine the generalizability of these
findings. Finally, because all patients were cared for by inpa-
tient consultative dermatologists at tertiary care centers, the
findings in this cohort may not be generalizable to clinical set-
tings in which access to expert dermatologic care, intensive
supportive care, or both is not available.

Conclusions

In conclusion, ABCD-10 is a mortality-prediction model de-
signed to predict in-hospital mortality from SJS/TEN. Pre-
dicted mortality was calculated by taking the sum of 1 point each
for age greater than or equal to 50 years, epidermal detach-
ment greater than 10% of BSA, and serum bicarbonate level be-
low 20 mmol/L; 2 points for the presence of active cancer; and
3 points for dialysis prior to admission. This model accurately
predicted mortality within the cohort, with discrimination not
significantly different from SCORTEN. Future use of ABCD-10,
an updated SJS/TEN mortality risk–prediction model, may pro-
vide improved prognostic information for contemporary pa-
tients, including those entered in observation studies and thera-
peutic trials. Additional research is needed to validate the model
and better understand the generalizability of these findings.
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The area under the curve was similar for ABCD-10 and SCORTEN at both Day 0
(n = 334) (0.816; 95% CI, 0.759-0.872 vs 0.827; 95% CI, 0.774-0.879) (P = .72)
(A) and after 48 hours (n = 287) (0.823; 95% CI, 0.760-0.885 vs 0.848; 95%

CI, 0.787-0.909) (P = .56) (B). ABCD-10 indicates age, bicarbonate level, cancer,
dialysis, and 10% involved body surface area; SCORTEN, Score of Toxic
Epidermal Necrolysis.
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