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Purpose: The purpose of the study is to analyze FAERS data to identify drugs associated with Stevens-Johnson syndrome (SJS) and 
toxic epidermal necrolysis (TEN), determine demographics, drug classes involved, most likely resulted in death, and highlight 
emerging trends in SJS/TEN reactions.
Patients and Methods: We reviewed the publicly available FAERS database from 2004–2021. Using search terms “Stevens-Johnson 
syndrome” or “Toxic epidermal necrolysis”, we identified the reports of SJS/TEN or SJS/TEN followed by death that might associated 
with specific drugs. Then the amounts and trends were counted analyzed.
Results: During the study period of 2004–2021, the Food and Drug Administration (FDA) received a total of 14,363,139 reports of 
adverse reactions, among which 24,976 were linked to SJS or TEN. After excluding the cases with incomplete or insufficient 
information on age, gender, or country of origin, the median median age of patients was 53.82 (IQR = 57.52), the females accounted 
for 56.59% (12,827 cases) and 8,507 (38.34%) originated in the United States. The top 50 drugs were associated with 15,149 cases 
(60.65%). The subsequent fatal outcome occurring in 4878 out of 24,976 cases (19.53%). Top 3 drug classes associated with SJS/TEN 
in FAERS were antiepileptics, non-steroidal anti-inflammatory drugs (NSAIDs) and others. Top drug classes associated with SJS/TEN 
deaths were antineoplastic agents and cephalosporins. Linear regression showed that the annual percentage of monoclonal antibody- 
related SJS/TEN reactions increased at an average rate of 0.25% (95% confidence interval: 0.18, 0.32) from 0.00% in 2004 to 4.79% in 
2021, faster than any other drug class except antigout drug (allopurinol).
Conclusion: By using the publicly available FAERS data, we have identified some important themes and trends in drug-related SJS/ 
TEN reactions. Monoclonal antibodies and proton pump inhibitors are drugs with emerging trends causing SJS/TEN. Additionally, 
cephalosporin antibiotics have a higher mortality rate following SJS/TEN.
Keywords: Stevens-Johnson syndrome, SJS, toxic epidermal necrolysis, TEN, adverse drug reactions, fatal outcome, trends

Introduction
Epidermal necrolysis (EN), a severe cutaneous adverse reaction, comprises two subtypes, namely toxic epidermal 
necrolysis (TEN) and Stevens-Johnson syndrome (SJS). The condition is characterized by the loss of the epidermis, 
resulting from extensive apoptosis and/or necroptosis of keratinocytes.1 SJS and TEN are part of a spectrum of diseases, 
with SJS representing a milder form of epidermolysis involving an area of less than 10% of the body surface area. 
Conversely, TEN is a more severe form, involving an area of epidermolysis exceeding 30% of the body surface area. 
Cases with skin involvement between 10% and 30% are categorized as SJS/TEN overlap.

Clinical, Cosmetic and Investigational Dermatology 2023:16 2249–2257                               2249
© 2023 Fei et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical, Cosmetic and Investigational Dermatology                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 20 June 2023
Accepted: 11 August 2023
Published: 16 August 2023

C
lin

ic
al

, C
os

m
et

ic
 a

nd
 In

ve
st

ig
at

io
na

l D
er

m
at

ol
og

y 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Hsu et al2 conducted a study in the United States and reported that between 2009 and 2012, the annual incidence rates 
for SJS, TEN, and SJS/TEN overlap syndrome were 9.2, 1.9, and 1.6 cases per million adults, respectively. Meanwhile, 
a UK-based observational study by Frey et al3 estimated the overall incidence rate for SJS/TEN to be 5.76 cases 
per million between 1995 and 2013. In Korea, Yang et al4 reported an estimated incidence rate ranging from 3.96 to 5.03 
cases per million persons per year for SJS and 0.94 to 1.45 cases per million persons per year for TEN between 2009 and 
2013. According to Doaa et al,5 the incidence rates for SJS/TEN in Egypt ranged from 1.7% in 2012 to 7.7% in 2017. 
Notably, mortality rates for SJS, TENSJS/TEN, and SJS/TEN overlap syndrome were reported to be 4.8–9%, 14.8–48%, 
and 19.4–29%, respectively.2,6 Furthermore, complications arising from SJS/TEN are frequent and constitute critical 
factors that significantly impact patients’ health and economic well-being.

The pathogenesis of SJS/TEN is primarily linked to the genetic background of the body, and it is frequently triggered 
by specific medications. Immune-mediated responses are responsible for the development of most cases of SJS and TEN, 
and these responses involve the activation of different inflammatory mechanisms. Type IV delayed-type hypersensitivity 
reactions, which involve multiple cytokines, are the main cause of both TEN and SJS. Additionally, the genetic 
background of the body is mainly associated with polymorphisms in human leukocyte antigen (HLA).7,8 A variety of 
drugs, including anticonvulsants9,10 like carbamazepine, lamotrigine, and phenytoin; allopurinol11 used for treating gout; 
nonsteroidal anti-inflammatory drugs (NSAIDs)12 such as ibuprofen and naproxen; sulfonamide antibiotics13 like 
sulfamethoxazole; and antiretroviral drugs14,15 such as nevirapine can cause SJS/TEN.

Prompt diagnosis, discontinuation of the suspect drug, and specialized medical intervention are critical factors for 
improving patients’ chances of survival following SJS/TEN. Nonetheless, there are limited summarized data available on 
the exogenous drugs that can lead to the development of SJS/TEN. Furthermore, the dearth of comprehensive analysis 
based on real-world big data compounds this issue.

Due to certain limitations inherent in the FDA Adverse Event Reporting System (FAERS) data,16 which record 
adverse drug events data from spontaneous reporting in diverse populations, it is challenging to draw definitive 
conclusions regarding the prevalence, incidence, and causality of adverse drug reactions. Nevertheless, the dataset 
available through FAERS consists of a substantial number of drug-related adverse events. In light of this, we collected 
FAERS data to evaluate the prevalence of specific drugs linked to SJS/TEN. Our objective was to identify the top 50 
drugs implicated in the development of SJS/TEN, as well as 20 drugs that most likely resulted in death following their 
administration. Additionally, we sought to examine the evolution of these reports over time and compare our findings to 
those reported in the existing literature.

Materials and Methods
Data Source and Collection
The quarterly data extraction document (2004Q1-2021Q4) was obtained by downloading from the FAERS. The dataset 
includes demographic and administrative details, initial report case identification numbers, drug and reaction information, 
patient outcomes, and information about the reporting source. FAERS data files are available for free download by 
selecting a year and choosing ASCII for the desired quarter, which can be accessed at https://fis.fda.gov/extensions/FPD- 
QDE-FAERS/FPD-QDE-FAERS.html. According to Chinese measures for ethical review of life science and medical 
research, if the research is conducted using legally obtained public data or anonymized data, ethical review can be 
exempted. Our research was based on the FAERS data, which are freely accessible on the FDA website and all data were 
anonymized by FDA and in compliance with the ethical standard. Therefore, no further ethical measure was required.

Signal Detection Method
A query was conducted using the medical terms “Stevens-Johnson syndrome” or “Toxic epidermal necrolysis” in the 
FDA Data field. The search results were filtered to retain data within the time frame of 2004–2021. To focus our results 
on the drugs that were most likely to cause adverse events, we limited our analysis to the reports with the role code “PS”, 
which meant the drug was considered as the primary suspect by the reporter. Drug names were standardized to their 
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Generic Name using Drugbank and drug classification was conducted using WHOATC data from https://www.whocc.no/ 
atc_ddd_index/, supplemented or adjusted manually.

The number of adverse events associated with specific drugs or drug categories, occurring within different years, 
were counted to identify the top 50 drugs. The top 6 countries/regions with the highest number of reported adverse 
events were identified based on the country of occurrence, and the top 10 drugs in these countries/regions were 
calculated. The annual trends of the top 50 drugs were determined by analyzing time series data and generating linear 
regression plots.

Results
Top 50 Drugs Associated with SJS/TEN
During the selected study period of 2004–2021, the FDA reported a total of 14,363,139 adverse reactions, out of 
which 24,976 were associated with SJS/TEN. Excluding the patients without age information, the median age of 
SJS/TEN patients was 53.82 (n=15,149, IQR = 57.52). Excluding patients without or unknown gender information, 
females accounted for 56.59% (12,827 cases), while males accounted for 42.44% (9620 cases). The remaining 
cases were Not Specified (142 cases, 0.63%) or Unknown (76 cases, 0.34%). Excluding patients without country 
information, 8507 out of 22,191 cases (38.34%) originated in the USA. The top 50 drugs in amount were 
associated with 15,149 cases (60.65%), the main categories include Antiepileptics, NSAIDs, Antigout Drug, etc 
(See Supplementary Figure 1). The subsequent outcome of SJS/TEN was fatal in 4878 out of 24,976 cases 
(19.53%).

Lamotrigine was the most commonly associated with SJS/TEN in the FDA adverse event data, accounting for 9.63% 
(2404/24976) of all SJS/TEN adverse event reports during the study period. The details for the top 50 drugs see 
Supplementary Table 1.

The Highest Ranked Drug Class Associated with SJS/TEN
We categorized the top 50 drugs (Table 1, Supplementary Table 2). The ranking of the main drug classes associated with 
SJS/TEN in cases reported to the FDA were antiepileptics, NSAIDs, others (antigout drug, immunosuppressants, diuretic 
drug, selective calcium channel blockers, chemotherapy for cancer, antimalarial drugs), other antibiotics, quinolones, 
lactam antibiotics, macrolides, proton pump inhibitor, antivirals, monoclonal antibodies, sulfa-derived medications and 
antidepressants.

In terms of drug categories, antiepileptic drugs were found to be the most commonly associated drug class with 
SJS/TEN, comprising 19.37% (4839/24976) of all reported adverse events during the study period. The proportion 
of antiepileptic drug-related SJS/TEN cases peaked in 2011, representing 34.20% of the total cases in that year. 
Phenytoin was the main drug involved in these cases, with a surge to 217 cases in 2011, accounting for 15.76% of 
the total cases. The second highest class of drugs identified in this study was NSAIDs, which accounted for 
13.97% (3489/24976) of all reports. The representative drug are valdecoxib and Ibuprofen. Antibiotics, including 
quinolones, lactam antibiotics, and other antibiotics, were responsible for 16.23% (2459/24976) of all reports.

Linear regression analysis was carried out for each major drug class associated with SJS/TEN. The analysis of other 
antibiotics, monoclonal antibodies, and proton pump inhibitors, as well as others, such as antigout drugs, immunosup-
pressants, diuretic drugs, selective calcium channel blockers, chemotherapy for cancer, and antimalarial drugs (as 
detailed in Tables 1–3 and Figures 1–2) demonstrated an increasing trend over time. The annual percentage of 
monoclonal antibody-related SJS/TEN reactions increased at an average rate of 0.25% (95% confidence interval: 0.18, 
0.32) from 0.00% in 2004 to 4.79% in 2021. This was faster than any other drug class except “others”. The fastest 
growing single drug was allopurinol (antigout drug class), with an annual increase rate of 0.32% (95% confidence 
interval: 0.22, 0.42), from 0.43% in 2004 to 4.25% in 2021. No significant differences were observed in other drug 
classes from year to year.
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Table 1 The Top 50 Drug Classes Associated with Reports of SJS or TEN in FAERS from 2004–2021

Drug Class Reports  

(% of Total)

Reports from US  

(% of Class-Specific)

Maximum SJS/TEN 

Reports (Year)

Female (%) Median 

Age [IQR]

Average % Change per 

Year (95% CI), P value*

Antiepileptics 4839 (19.37%) 2058 (42.53%) 471 (2011) 2713 (56.07%) 38 [53] −0.22 (−0.77, 0.33), P=0.41

NSAIDs 3489 (13.97%) 1834 (52.57%) 691 (2006) 1786 (51.19%) 40 [54] −0.82 (−1.73, 0.09), P=0.07

Othersa 1592 (6.37%) 413 (25.94%) 210 (2020) 780 (48.99%) 49 [47] 0.46 (0.31, 0.60), P=<0.0001

Other Antibiotics 840 (3.36%) 315 (37.50%) 119 (2019) 434 (51.67%) 47.5 [44.5] 0.17 (0.11, 0.22), P=<0.0001

Quinolones 819 (3.28%) 299 (36.51%) 100 (2015) 485 (59.22%) 51.5 [42.5] 0.02 (−0.10, 0.13), P=0.74

Lactam Antibiotics 800 (3.20%) 113 (14.13%) 68 (2019) 370 (46.25%) 44 [51] −0.04 (−0.12, 0.05), P=0.36

Macrolides 453 (1.81%) 153 (33.77%) 58 (2015) 223 (49.23%) 44 [43] 0.03 (−0.04, 0.11), P=0.33

Proton pump inhibitor 451 (1.81%) 50 (11.09%) 65 (2018) 231 (51.22%) 62 [33] 0.09 (0.03, 0.14), P=0.005

Antivirals 432 (1.73%) 91 (21.06%) 56 (2019) 177 (40.97%) 40.5 [35.5] 0.02 (−0.08, 0.11), P=0.70

Monoclonal Antibodies 416 (1.67%) 140 (33.65%) 79 (2021) 171 (41.11%) 57.5 [29.5] 0.25 (0.18, 0.32), P=<0.0001

Sulfa-derived Medications 295 (1.18%) 371 (45.02%) 66 (2019) 423 (51.33%) 48 [47] −0.05 (−0.14, 0.04), P=0.28

Antidepressants 194 (0.78%) 75 (38.66%) 23 (2012) 120 (61.86%) 50.5 [33.5] 0.00 (−0.04, 0.03), P=0.76

Top 50 Overall Database 

from 2004–2021

15,149 (60.65%) 5912 (39.03%) 1198 (2006) 3235 (54.72%) 39.5 [55.5]

Notes: aOthers: including Antigout Drug–Allopurinol, Immunosuppressants–Lenalidomide, Diuretic Drug–Furosemide, Selective Calcium Channel Blockers–Amlodipine, 
Chemotherapy for cancer–Methotrexate, Antimalarial drugs—Hydroxychloroquine. *Average change in % per year calculated as the slope of linear regression. Linear 
regressions with P < 0.05 were considered significant.

Table 2 Linear Regressions on the Percent of SJS/TEN Cases Reported in Association with Drug Classes

Drug Category % Change per Year (95% CI) % in 2004 % in 2021 P-value

Quinolones 0.02 (−0.10, 0.13) 3.00% 3.94% P=0.74

Lactam Antibiotics −0.04 (−0.12, 0.05) 2.78% 2.67% P=0.36
Macrolides 0.03 (−0.04, 0.11) 2.36% 1.21% P=0.33

Other Antibiotics 0.17 (0.11, 0.22) 2.57% 4.61% P=<0.0001

Antidepressants 0.00 (−0.04, 0.03) 0.43% 0.55% P=0.76
Antiepileptics −0.22 (−0.77, 0.33) 20.99% 16.20% P=0.41

Antivirals 0.02 (−0.08, 0.11) 1.93% 1.27% P=0.70

Sulfa-derived Medications −0.05 (−0.14, 0.04) 4.93% 2.49% P=0.28
Monoclonal Antibodies 0.25 (0.18, 0.32) 0.00% 4.79% P=<0.0001

NSAIDs −0.82 (−1.73, 0.09) 10.28% 12.74% P=0.07

Other 0.46 (0.31, 0.60) 3.43% 9.47% P=<0.0001
Proton pump inhibitor 0.09 (0.03, 0.14) 1.50% 1.82% P=0.005

Table 3 Linear Regressions on the Percent of SJS/TEN Death Cases Reported in Association with 
Drug Classes

Drug Category % Change per Year (95% CI) % in 2004 % in 2021 P-value

Antiepileptics 0.14 (−0.02, 0.31) 1.83% 5.12% P=0.09
Other 0.61 (0.32, 0.91) 1.53% 8.97% P=0.0004

Other Antibiotics 0.52 (0.27, 0.77) 0.00% 5.28% P=0.0004

NSAIDs 0.09 (−0.21, 0.40) 1.43% 6.43% P=0.52
Quinolones 0.15 (−0.14, 0.43) 2.41% 6.02% P=0.29

Lactam Antibiotics 0.23 (0.01, 0.45) 1.61% 3.23% P=0.04

Antineoplastic Agents 0.60 (0.33, 0.86) 1.08% 10.75% P=0.0002
Proton pump inhibitor 0.54 (0.12, 0.96) 0.00% 2.79% P=0.02

Monoclonal Antibodies 1.29 (0.76, 1.83) 0.00% 23.94% P<0.0001
Antivirals 0.36 (−0.18, 0.90) 2.97% 1.98% P=0.18

Macrolides 0.38 (−0.10, 0.87) 1.08% 1.08% P=0.11

Immunosuppressants 0.18 (−0.22, 0.58) 1.45% 5.80% P=0.35
Cephalosporins −0.08 (−0.54, 0.38) 2.08% 0.00% P=0.72
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National Reporting Data
Subsequently, we calculated the proportion of SJS/TEN cases reported in the United States (US) for each drug. SJS/TEN 
reactions reported in the US accounted for 8507 out of 24,976 (34.06%) cases in the corresponding countries. Lactam 
antibiotics (14.13%) and proton pump inhibitors (11.09%) were reported in less than 15% of SJS/TEN cases in the US. 
All other drug classes were within the range of 20–53% (as shown in Table 2 and Supplementary Table 1).

Among the top 50 drugs, valdecoxib (92.84%), phenytoin (80.11%), sulfamethoxazole\trimethoprim (60.51%), and 
celecoxib (71.81%) were reported to be associated with more than 60% of SJS/TEN reactions in the United States, while 
diclofenac (7.18%), acetylsalicylic acid (4.71%), piperacillin/tazobactam (8.65%), and lansoprazole (1.08%) were 
reported with less than 10% of SJS/TEN reactions in the United States. The top ten drugs associated with SJS/TEN 
reactions reported by the FDA ranged from 17.87% to 92.84% in the United States.

In order to gain a more comprehensive understanding of the regional distribution of SJS/TEN cases reported to the 
FDA during the study period, we identified six countries that reported the highest number of cases and determined the top 
10 drugs associated with SJS/TEN in each of these countries (refer to Supplementary Table 3 for details).

Death Following SJS/TEN Reaction
Over the period from 2004 to 2021, FDA received 4878 cases of SJS/TEN deaths reports, representing 19.53% of all SJS/TEN 
cases reported. These fatalities comprised 0.03% of all adverse events reported during the same period. Our analysis revealed 
that the annual number of SJS/TEN deaths reports to the FDA increased over time (linear regression β=16.12, 95% CI: 9.21– 
23.02, P<0.001), from 85 reports in 2004 to 326 reports in 2021. The proportion of SJS/TEN deaths reported increased a little 
as a percentage of total SJS/TEN reports (linear regression β=0.40, 95% CI: 0.14–0.66, P=0.0051), increasing from 18.20% in 
2004 to 19.78% in 2021. Detailed information on these findings is presented in Supplementary Table 4.

Figure 1 Year Over Year Changes in % of SJS or TEN Cases Reported to the FDA by Drug Category.
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The median age of patients reporting death as a result of SJS/TEN was 58 years [IQR: 72], and 53.56% of 
them were female. We have identified 55 drugs with 20 or more SJS/TEN death reports, as listed in 
Supplementary Table 5.

Eight drugs had the death rate exceeded 50% following SJS/TEN between 2004 and 2021 compared to the number of 
drug-specific SJS/TEN reports that occurred during this time period. These drugs were ceftazidime (20 deaths, 60.61%), 
alendronic acid (25 deaths, 58.14%), lansoprazole (53 deaths, 56.99%), amphotericin B (21 deaths, 55.26%), metho-
trexate (80 deaths, 54.42%), bortezomib (20 deaths, 54.05%), piperacillin/tazobactam (56 deaths, 52.34%), and mer-
openem (40 deaths, 50.63%).

There were 16 drugs among these 55 drugs, including cephalosporins (cefuroxime, ceftazidime), meropenem, 
docetaxel, capecitabine, metformin, alendronic acid, linezolid, rifampicin, rituximab, bendamustine, ampicillin, 
enoxaparin, americin B, cyclosporine, and bortezomib, were not included in the list of the top 50 drugs associated 
with SJS/TEN cases. Among the top 30 reported drugs in association with SJS/TEN, rank 24 zonisamide (11 total 
deaths) and rank 26 amlodipine (19 total deaths) did not have 20 or more reports of SJS/TEN death.

Categorized by drug class (Supplementary Table 6), SJS/TEN-related deaths were highest for antiepileptic 
drugs, followed by other antibiotics, as well as antigout drugs (specifically allopurinol), NSAIDs, quinolones, 
lactam antibiotics, and others. The ratio of SJS/TEN-related deaths to the total number of SJS/TEN cases was 
determined. The lowest ratios were observed for NSAIDs and antiepileptics, whereas the highest ratios were 
associated with antineoplastic agents, cephalosporins, and other drugs. See Supplementary Table 7 for more 
details.

Calculating the proportion of deaths relative to the number of SJS/TEN cases, NSAIDs and antiepileptics had the 
lowest proportion, while antineoplastic agents, cephalosporins, and others were the top three in rank.

Figure 2 Year Over Year Changes in % of SJS or TEN Deaths Reported to the FDA by Drug Category.
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Discussion
Our analysis of the publicly available FAERS data has revealed significant patterns and developments in the documenta-
tion of SJS/TEN drug reactions. Among these, antibiotics emerged as a prominent class of drugs that were frequently 
reported to cause both general SJS/TEN reactions and SJS/TEN reactions leading to fatality. Additionally, we detected 
a growing incidence of SJS/TEN reactions associated with monoclonal antibodies and proton pump inhibitors over the 
course of the study period. A yearly rise in reports of SJS/TEN reactions has been observed between 2004 and 2019, 
followed by a declining trend from 2019 to 2021.

Within our study period, females comprised the majority of reported SJS/TEN reactions submitted to the FDA, with 
a female-to-male ratio of 12,827:9620. This outcome aligns with prior literature reports indicating a higher incidence of 
SJS/TEN among females.17,18

It is noteworthy that monoclonal antibodies were the fastest growing category of SJS/TEN events among all 
categories, and also the fastest growing category of deaths following SJS/TEN. This may be consistent with the relevance 
of this class of drugs in treatment and their increasing use. This is also in line with the results of a PubMed literature 
search.19–25 Most of the case reports related to monoclonal antibodies were concentrated after 2016, and there is a trend 
of increase. We noted that the most important antibodies leading to this phenomenon were humanized monoclonal 
antibodies pembrolizumab and nivolumab. The available data did not currently permit the identification of risk factors 
associated with the emergence of SJS/TEN-like reactions to monoclonal antibodies. One possible explanation for this 
phenomenon may be genetic variability in the genes regulating immune function. Further studies encompassing clinical, 
pathological, and basic science investigations will ultimately be required to comprehensively elucidate the mechanisms, 
attributes, and optimal management strategies for SJS/TEN-like reactions arising in response to monoclonal antibodies.

In the EuroSCAR study,26 a case-control surveillance of severe cutaneous adverse reactions conducted in Europe and 
published in 2008, it was observed that pantoprazole exhibited a high univariate relative risk of causing SJS/TEN. 
However, due to the low number of cases, a precise estimation of risk could not be made. Lin27 conducted a retrospective 
analysis of patients with drug hypersensitivity reactions (DHR) related to proton pump inhibitors (PPI) from multiple 
medical centers in Taiwan. The study period spanned from January 2003 to April 2016, and a total of 27 cases of PPI- 
related SJS/TEN were identified. Later, Frey et al28 observed an increased risk of SJS/TEN among new users of 
omeprazole, lansoprazole, and to a lesser extent rabeprazole. Incorporating our analysis findings with previous research, 
we posit that PPIs should be included among the potential suspects in instances of drug-induced subacute lupus 
erythematosus. Additionally, there is a significant body of evidence regarding PPI-related occupational contact 
dermatitis.

Regarding deaths after SJS/TEN, ceftazidime, a cephalosporin drug, accounted for 60.61% of all cases resulting in 
death after SJS/TEN between 2004 and 2021, despite being ranked outside the top 50 drugs causing SJS/TEN during this 
time period. In addition, two other cephalosporin drugs, cefuroxime and ceftazidime, had over 20 reported deaths, but 
their overall cases of SJS/TEN were ranked outside the top 50 as well. Cephalosporins were shown to be the most 
commonly suspected drug category in SCAR study29 where SJS/TEN were induced in 170 patients by β-lactam 
antibiotics and the mortality rate for SJS/TEN caused by β-lactam antibiotics was 7.4%. In another study, the mortality 
rate was 34% (87/259) for TEN and only 1% (2/315) for SJS. Although our data on the proportion of deaths did not 
exclude the impact of comorbidities, this result is much higher than previous studies and warrants further attention in 
clinical use, as it ranks highly when calculated using the same method, second only to antitumor drugs.

One major limitation of self-reported data in FAERS is the lack of denominator data and the high risk of selection and 
reporting bias, so the data should not be used to estimate the true incidence rates of SJS/TEN reactions or SJS/TEN 
deaths for drugs. Drugs that are closely monitored during administration (eg, in surgical settings, infusion centers) may 
have lower rates of SJS/TEN reactions that result in death due to early identification. Specifically, relying on patient, 
physician, pharmaceutical company, or literature reports submitted to the FDA is not an accurate estimate of the true 
amount of drug SJS/TEN reactions, as the data itself is limited by under reporting of cases, uncertain causality, and 
potential duplicate reports, despite our efforts to de-duplicate the data. Additionally, FAERS lacks racial data, which is an 
important narrative component in considering all drug adverse reactions and ecological and genetic factors.
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In the end, we believe that our analysis of FAERS data confirms previous population studies on SJS/TEN, and thus, 
FAERS data can be used to identify themes and trends of SJS/TEN reactions and guide our clinical practitioners to be 
alert to the clinical risks associated with related drugs, and to monitor closely at an early stage, thereby effectively 
reducing clinical drug risks.

Conclusion
Through our examination of publicly available FAERS data, we have identified important themes and trends in drug- 
related SJS/TEN reactions. Monoclonal antibodies and proton pump inhibitors are emerging trends. Additionally, 
cephalosporin antibiotics may have a higher mortality rate following SJS/TEN. Although our reports are limited due 
to the voluntary nature of FDA FAERS reporting, they raise awareness of important issues and can be used to guide SJS/ 
TEN researchers in generating hypotheses related to potentially important drugs.
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