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Epidermal necrolysis (EN) encompassing spectrum of Stevens-
Johnson syndrome and toxic EN, is a rare, severe cutaneous
drug reaction with an estimated mortality in modern cohorts
of 15% to 23%.1-3 The rarity of the disease makes rigorous pro-

spective clinical research dif-
ficult, highlighting the need
for multicenter, multina-

tional collaborations as well as iterative efforts to validate and
build on prior work.

In this issue of JAMA Dermatology, Koh et al4 compare the
performance of 2 severity of illness scores for EN, the long-
time reference standard Score of Toxic EN (SCORTEN)5 and the
recently published ABCD-10 score (age, bicarbonate, cancer,
dialysis, 10% body surface area [BSA]),6 using their single-
institution cohort. Among 196 patients treated between 2003
and 2019 at a referral hospital in Singapore, disease severity
was high (35% of patients met the definition of toxic EN [BSA
>30%]), and mortality was significant (23%).4 Applying the 2
scoring systems, the authors determined that the discrimina-
tion (ie, ability to stratify patients by mortality risk) of ABCD-10
and SCORTEN was equivalent. However, in this population,
ABCD-10 underestimated mortality at lower score ranges and
overestimated it at higher score ranges, while SCORTEN over-
estimated mortality at higher scores and in patients treated with
immunomodulatory therapy across all score ranges.4

Variations in the predictive abilities of SCORTEN and
ABCD-10 are expected. The rarity of EN limits study size and
statistical power, which can lead to overestimation of effect
sizes and a decreased reproducibility of results. Variations in
mortality risk may also be secondary to population-specific ge-
netic risk factors and local care practices, meaning the accu-
racy of risk assessment tools may be somewhat population
dependent.

Despite these concerns regarding reproducibility and gen-
eralizability, retrospective cohort studies can nevertheless pro-
vide important information about rare diseases. For in-
stance, the study by Koh et al4 reaffirms several EN mortality
risk factors reported previously in other populations, includ-
ing age older than 50 years, BSA greater than 10%, active ma-
lignancy, and kidney dysfunction. However, unique, popula-
tion-specific factors are also important and may contribute
significantly to mortality risk.7 These population-specific fac-
tors are likely because of variability in human leukocyte an-
tigen (HLA) alleles, differences in medical comorbidities, and
variations in supportive care and prescribing habits. Koh et al4

note that the ethnic backgrounds of patients in their study, pri-
marily Chinese and Malay, are different from those in the Eu-
ropean and North American cohorts used to develop SCORTEN
and ABCD-10, respectively, which may limit generalizability.

In the Singaporean cohort, an unusually high proportion of pa-
tients presented with greater than 30% BSA involvement. This
may explain why a BSA greater than 10% was the strongest pre-
dictor of mortality (odds ratio, 10.0; 95% CI, 3.0-33.8; P < .001)4

and speaks to the need for improved understanding of EN bi-
ology and identification of treatments that can stop progres-
sion of keratinocyte necrosis.

Yet, while retrospective research can provide insights into
rare diseases, there are also inherent weaknesses. When col-
lecting information from medical record reviews, not all in-
formation may be available or recorded uniformly. Observa-
tional studies focused on treatment are shaped by important
limitations and biases, with little to no standardization of co-
morbidities, supportive care, or clinician decision-making and
treatment selection.2,8 These limitations result in biased re-
sults and inaccurate determination of treatment effects. Koh
et al4 rightly indicate the danger of using either SCORTEN or
ABCD-10 as an internal control to predict expected mortality
in a cohort, calculate a standardized mortality ratio (ob-
served divided by predicted mortality), and draw conclu-
sions regarding the efficacy of specific therapies. These defi-
ciencies illustrate the need for rigorous prospective clinical and
translational research, including randomized clinical trials that
account for relevant confounding factors and compare thera-
peutic interventions with the current standard of care.

Helping to guide future efforts, a recent article high-
lighted broad research priorities in EN, focusing on basic, trans-
lational, and clinical research needs.9 The current understand-
ing of EN pathogenesis suggests drug interaction with HLA
proteins on keratinocytes activates drug-specific CD8+ cyto-
toxic T cells and natural killer cells, initiating an inflamma-
tory cascade that ends in keratinocyte death.10 Strong HLA gene
associations have been elucidated for EN, although the pre-
cise mechanism for which these alleles are necessary but not
sufficient for development of EN is yet to be understood.10 Im-
proved knowledge of disease pathophysiology may identify a
serum biomarker that could be used for rapid diagnosis or aid
identification of targeted therapies.

The most pressing need in EN clinical research is under-
standing whether immunomodulatory therapies can alter the
natural course of the disease. Two clinical trials exploring treat-
ment efficacy are registered in the US (NCT03585946 and
NCT02987257), but, to our knowledge, neither has started
recruiting patients. Before initiating any prospective trial, it will
be imperative to standardize interventions, instruments, and
outcome measures whenever possible. The Society of
Dermatology Hospitalists has recently published standardized
supportive care guidelines for this purpose,11 and a Delphi effort
to do the same with various pharmacotherapeutic treatment
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options is under way. Even procedures as seemingly
straightforward as estimation of BSA involvement in EN
(defined in SCORTEN as the sum of detached and detachable
epidermis5) are subject to interobserver variability depending
on the specific formula used and the extent of cutaneous
involvement.12 Similarly, while in-hospital mortality is an
objective, defined outcomes and proxy outcomes like time-
to-reepithelization are often poorly defined or of uncertain
significance as surrogate markers of treatment response.
Consistent terminology, rigorous disease metrics, and
meaningful, evidence-based outcomes are essential for
successful conduct of EN-related research around the world.
Understanding and addressing the long-term physical and
psychological effects of this disease on survivors is another area
of ongoing need.

Finally, it is important to develop safe and accurate
allergy testing for EN. Because it can be impossible to iden-
tify a specific medication trigger with certainty, frequently

2 or more medications are labeled as allergies, limiting
future therapeutic options. Combined in vivo and ex vivo
testing via patch testing and interferon-γ release assay,
respectively, have been used safely in a pilot study to assign
drug causality with moderate sensitivity and high specific-
ity. Further investigation is needed to devise a personalized
approach to drug hypersensitivity testing and safe medica-
tion prescribing among survivors of EN.13

In conclusion, future clinical and translational research in
EN should focus on improving and standardizing prevention,
diagnosis, and treatment options for patients. Multi-
institutional, international collaborations with standardized,
evidence-based definitions, instruments, and outcome mea-
sures will improve the generalizability of research findings and
applicability to diverse populations around the world. The work
by Koh et al4 is an important reminder of the need for contin-
ued validation and improvement of key disease severity tools
and other metrics.
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