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Physician’s View: Stevens Johnson 
Syndrome
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Incidence of SJS/TEN in Thailand, 1984-2013

0

200

400

600

800

1000

1200

1400

1600

19
84

-1
99

3
19

94
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13

ไมร่ะบเุพศ M FUnknown

Courtesy Wasun Chantratita, Ramathibodi Hospital



Severe or life-threatening skin rash,Steven-Johnson syndrome (SJS)
and Toxic epidermal necrosis syndrome (TENS)

“A Fate Worse Than Death”

In Thailand, we had interviewed 
many who survived SJS/TEN, they 
said that their bodies spitted 
rotting flesh and blood from their 
mouth. They felt that their bodies 
were burning and that someone 
had poured acid into their eyes. 
The pain was so extreme that they 
wish to die, but they could not.

Courtesy Wasun Chantratita, Mahidol U 



Research Directions in Genetically Mediated 
SJS/TEN, March 3-4, 2015

40 US Genomic Leaders and NHGRI Staff



• Severe cutaneous adverse reactions to viruses or drugs characterized 
by extensive necrosis and detachment of the epidermis

Stevens Johnson Syndrome - Primer



• Severe cutaneous adverse reactions to viruses or drugs characterized 
by extensive necrosis and detachment of the epidermis

• Mucous membranes are affected > 90% including eyes and genitalia 

• SJS and TEN are continuum, classified by percentage of skin body 
surface area detached: 
• < 10% detached – SJS

• 10 to 30 % detached – SJS/TEN overlap
• > 30 % detached – TEN

• Incidence: 5-6 cases/million/year with SJS most common

• Multinational studies estimate median age 50-52 years

• More common in girls/women by ratio 2:1 vs. boys/men

Stevens Johnson Syndrome - Primer

Adapted from UpToDate



• Risk factors
• Human immunodeficiency virus (HIV): 12-fold risk

• Contributing factors: high risk drugs (nevirapine), 
opportunistic infections (co-trimoxazole, anti-TB meds)

• Connective tissue disease: 2-fold risk, though may be mimics 
• Malignancy: 30-60-fold, common triggers TMP-SMX, phenytoin
• Older age, Black and Asian ethnicity
• Increased drug doses and impaired renal function especially for 

allopurinol-induced SJS/TEN
• Mortality: 

• Acute episode: overall 23%, range 12-49% increasing with 
increased severity

• One-year: increased to 34%

SJS/TEN – Risk Factors

Adapted from UpToDate



• High-risk medications
• Allopurinol, lamotrigine, aromatic anticonvulsants, antibacterial 

sulfonamides, and "oxicam" or cyclooxygenase-2 (COX-2) inhibitor 
nonsteroidal anti-inflammatory drugs (NSAIDs)

• Novel anticancer therapies, such as immune checkpoint inhibitors 
(ipilimumab, pembrolizumab, nivolumab, atezolizumab)

• Timing: causative medication typically started one week to one month 
prior to symptom onset

• Other causes: 15% no clear causal drug
• Infection: Mycoplasma, other bacterial or viral infections
• Controversial attributions: chemical exposures, complementary/ 

traditional medications, vaccinations, foods 
• Idiopathic SJS/TEN 

• Predisposing HLA haplotypes in certain ethnicities for specific drugs, have 
been basis for pharmacogenetic guidelines

SJS/TEN – Etiology

Adapted from UpToDate



• Prodromal symptoms: malaise, fever, myalgia, sore throat, conjunctivitis

• Cutaneous lesions: rash starts on face and thorax, spreads elsewhere, 
symmetrically distributed

• Begins with ill-defined, coalescing, erythematous macules, evolving 
over 1-2d to develop dusky erythema, purpuric spots, flaccid bullae 

• Progresses to extensive, sheet-like detachment and erosions

• Skin tenderness prominent and strongly suggestive of SJS/TEN

• Acute progressive phase lasts 7-9d before disease arrest, then re-
epithelizes over 7-21d

• During active phase pts at risk for fluid/electrolyte imbalance, increased 
metabolic demands, sepsis, hypothermia, organ decompensation, and 
death due to the extensive skin detachment

SJS/TEN – Clinical Presentation

Adapted from UpToDate



• Mucosal involvement: all mucosal surfaces can be involved, most often 
include buccal, oro/nasopharyngeal, anogenital mucosa

• Can include epiglottis and laryngeal involvement threatening airway

• Genital erosions and pain can cause urinary retention, labial and vaginal 
adhesions

• Eye involvement: common (60-100%), can be simple conjunctival 
hyperemia or pseudomembrane formation or corneal perforation

• Acute ocular involvement strongest predictor for long-term ocular 
complications; 20-75 % of survivors have chronic eye sequelae including lid 
and eyelash adhesions, corneal scarring, reduced visual acuity, blindness

• Other organs: acute kidney injury, lung injury (sloughing of bronchial 
epithelia), GI involvement and ulceration, liver injury, hematologic abnl, 
bacteremia and sepsis

SJS/TEN – Extracutaneous Involvement and 
Complications

Adapted from UpToDate



• Discontinue potentially causal drugs

• Largely supportive, often in burn units

• Fluid and temperature management

• Nutrition

• Pain control

• Prevention and treatment of infections

• Advanced prevention and treatment of urogenital lesions

• Advanced treatment of ocular lesions including corticosteroids, amniotic 
membrane transplantation

• No advantages to systemic therapy with intravenous immune globulins, 
corticosteroids, cyclosporine

• ? Tumor necrosis factor inhibitors (infliximab, etanercept)

SJS/TEN – Management

Adapted from UpToDate



Stevens-Johnson Syndrome, HLA-B*15:02, and 
Carbamazepine 

Chung et al., Nature  2004;428:486. 

N Engl J Med. 2011;364:1134-43.SJS/TEN
OR = 26

All Hyper-
sensitivity
OR = 9.1

“Clinicians must determine if a patient has ancestry 
across broad areas of Asia. This requires clinicians to 
know what ‘Asian ancestry’ means and use a 
consistent, reliable method to figure out which
patients have this ancestry.”

CAUTION: This patient carries the HLA-
B*15:02 allele, a known risk factor for 
carbamazepine-induced SJS in persons of 
Asian ancestry…



Stevens-Johnson Syndrome, HLA-B*15:02, and 
Carbamazepine 

Chung et al., Nature  2004;428:486. 

N Engl J Med. 2011;364:1134-43.



Phillps E et al., Clin Pharmacol Ther 2018;103:574-81. 



Name & Family 
Name

Outcome of  the PGX 
assay

PGx Interpretation

8 Jan 2014

High Risk of  SJS/TEN from 
Carbamazepine, according 

to update information

Suggestion: According to 
update information, this person 
has HLA-B*1502 which has a 
high risk to develop a severe 
skin disorder (SJS/TEN), if  he 
takes carbamazepine or drug 
structurally similar.

Need more information: please 
contact our PGx laboratory. 
Tel 02-200-4330-3…

Signature of  molecular 
clinical pharmacist.Courtesy W Chantratita



http://safety-code.org/
Point of Care PGx Information

Scan QR 
code



Cost Effectiveness Analysis

• Incremental cost-effectiveness ratio of universal HLA-
B*15:02 screening estimated at 222,000 THB ($6,660)/QALY 
gained for epilepsy pts; 130,000 THB/QALY for neuropathic 
pain pts

• Test 343 patients to prevent one case of SJS/TEN

Courtesy S Mahasirimongkol, Ministry of Public Health
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Effectiveness of Screening in Taiwan

Chen P et al., NEJM 2011.



Global Frequency of Drug-Specific HLA alleles
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Genomic Medicine Meetings



Network of Genomics-Enabled 
Learning Health Systems
• Systems in which internal data and 

experience are systematically integrated 
with external evidence and resulting 
knowledge is put into practice 

• Fundamental principle: Generalizable 
knowledge can be captured from every 
patient encounter and provided to clinicians 
to improve practice 

• Examples:
• Testing and de-labeling patients with 

reported penicillin allergy is safe and 
effective

• Balanced crystalloids reduce adverse 
kidney outcomes in critically ill patients 24

Green ED et al., Nature 2020, PMID: 33116284



Objective: Establish network of institutions with track record of using gLHS 
approaches in their health system, including in resource limited communities

• Refine and develop these practices into implementation resources
• Identify 2-4 Network-wide implementation projects
• Implement the 2-4 implementation projects network-wide
• Use implementation projects to increase system-wide and across health 

systems interoperability and refine resources for broader sharing
• Establish validated tools and resources for sites implementing a gLHS
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• Increase uptake of cascade screening (Feb 2021)

• Promote collaboration on and distribution of shareable 
custom genomic applications in Cerner and Epic (Oct 2021)

• Develop and distribute a standard set of outcome measures 
from genomic LHS (Oct 2021)

• Evidence generation– additional clinical trials? 

Additional Initiative Ideas
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