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Abstract. Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are severe cutaneous 
adverse drug reactions (ADR). In this study established that the risk of SJS/TEN appearance is increased 
according to the number of potential cutaneous ADR that are the symptoms of these syndromes (χ2=23.95; 
odds ratio 1.56 [confidence interval 95%, 1.29-1.88]; p<0,001). All drugs associated with the risk of SJS/
TEN appearance were combined into 7 groups by the «GDD» – grade of dermatological danger. Thus, the 
risk of SJS/TEN appearance is considerably lower if drug with GDD «1» has been administrated compared 
to drug with GDD «7»
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Introduction
Stevens-Johnson syndrome (SJS) and Lyell’s 

syndrome, also known as toxic epidermal necrolysis 
(TEN), are two rare, life-threatening adverse drug 
reactions (ADR), which in 1-5% and 25-35% cases 
have a lethal outcome respectively [1]. Consider-
ing the high lethality rate of SJS/TEN, Batuji-Garin 
(2000) et al. developed SCORTEN – a severity-of-
illness score to predict the mortality for a patient [2]. 
SCORTEN constitutes of seven prognostic param-
eters: age above 40 years, cancer/hematologic ma-
lignancy, heart rate above 120 per min, initial per-
centage of epidermal detachment above 10%, serum 
urea, glucose and bicarbonate concentrations. If a 
parameter is present, it is scored as 1 point, other-
wise – 0 points. The SCORTEN score is calculated as 
the total points scored. It has been determined when 
SCORTEN totals 0 or 1 score points, the risk of lethal 
outcome of TEN totals 3,2%, 2 score points – 12,1%, 
3 score points – 35,3%, 4 score points – 58,3%, and 
5 or more score points – 90% [2]. Garcia-Doval et 

al. (2000) established that prompt withdrawal of drug 
that is suspected to cause SJS or TEN may decrease 
mortality [3]. Levi et al. (2009) confirmed 4 previ-
ously highly suspected drug for SJS/TEN appearance 
in children < 15 years of age: anti-infective sulfon-
amides, phenobarbital, carbamazepine and lamo-
trigine [4]. Auquier-Dunant et al. (2002) established 
several drugs which are the causative agents in 65% 
of SJS/TEN cases: anticonvulsants, antibacterial sul-
fonamides, oxicam nonsteroidal anti-inflammatory 
drugs, chlormezanone and allopurinol [5].

Thus, many published studies describe drugs 
that can provoke SJS or TEN and systems to predict 
the death in patients with SJS/TEN [2-5]. However, 
they are not used to predict the SJS/TEN occurrence. 
Therefore, the aim of this study was to elaborate the 
system for the risk assessment of life-threatening 
SJS/TEN appearance based on the hypothesis about 
the relationship between the number of potential der-
matological ADR that are the symptoms of SJS/TEN 
and the risk of SJS/TEN appearance.
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Materials and methods.
Formulary drug clauses of the State Drug For-

mulary (V edition, 2013) were used as information 
resource about ADR [6]. A list of drugs which may 
cause cutaneous ADR was formed. These drugs were 
combined by the 4th level of ATC-classification into 
chemical subgroups. The numbers of potential cuta-
neous ADR that are the symptoms of SJS/TEN were 
calculated for each chemical subgroup. To prevent 
wrong interpretation of dermatologic ADR terms 
and, subsequently, miscalculation of them, ADR 
were standardized according to International Statis-
tical Classification of Diseases and Related Health 
Problems 10th revision (ICD-10) [7]. 

Using «Statistica v8.0» (Stat Soft Inc., USA) bi-
nary logistic regression was performed to test the 
hypothesis about the relationship between the num-
ber of potential dermatological ADR that are the 
symptoms of SJS/TEN and the risk of SJS/TEN ap-
pearance. A value of p<0,05 was considered statisti-
cally significant.

Results
The most researchers consider SJS and TEN 

as two variants of the same disease because these 
syndromes have similar clinical manifestations and 
differ only by extent of skin detachment [1, 8, 9]. 
The main clinical symptoms of SJS/TEN are oede-
ma, pruritus, erythema, erosions, urticaria, purpu-
ric macules, well-defined red-pink round papules, 
vesicles, bullae, swelling of lymph nodes, Nikolsky 
sign (tangential pressure cleaves full-thickness epi-
dermis), Asboe-Hansen sign (pressure extends blis-
ter laterally), and desquamation [1, 8-12]. Later skin 

pigmentation disorders and nail dystrophies devel-
op in 62,5% and 37,5% of patients respectively [1, 
13]. Further cutaneous sequelae are alopecia, hyper-
hidrosis or xerodermia [9, 13].

Considering that SJS/TEN include a great number 
of dermatological lesions, we suggested a hypothesis 
about relationship between the number of potential 
predictable cutaneous ADR that are the symptoms 
of SJS/TEN and the risk of SJS/TEN appearance. 
To confirm or deny our hypothesis we have analyzed 
all formulary drug clauses of the State Drug Formu-
lary (V edition, 2013) in part «Adverse reactions and 
complications caused by drug administration» [6]. 
A total number of drugs which may induce different 
skin ADR are 908. These drugs were combined by 
the 4th level of ATC-classification into 401 chemi-
cal subgroups. Administration of 89, 76, 67, 49, 22 
and 5 chemical subgroups can be the cause of 4, 3, 2, 
1, 5, 6 or 7 cutaneous ADR respectively that are the 
symptoms of SJS/TEN. It should be mentioned that 
we didn’t consider skin pigmentation disorders, nail 
dystrophies, alopecia, hyperhidrosis and xerodermia 
prognostic symptoms which can indicate the risk 
of SJS/TEN appearance because these lesions arise 
at the residual stage of these syndromes. We estab-
lished that the more cutaneous ADR (which are the 
symptoms of SJS/TEN) are caused by the drugs of 
the range, the more of these drugs may cause SJS/
TEN (Table 1). 

Each sample of chemical subgroups were classi-
fied with a distinct code «GDD» – grade of dermato-
logical danger according to the number of potential 
skin ADR that are symptoms of SJS/ТEN (Table 2).

Number of cutaneous ADR 
that are the symptoms of 

SJS/TEN

Number of chemical sub-
groups which can cause the 
corresponding number of 

dermatologic ADR,N

Number of chemical sub-
groups which can cause 

SJS/TEN, N1

 N   *100%
  N1

1 49 3 6,1
2 67 9 13,4
3 76 14 18,4
4 89 19 21,3
5 43 16 37,2
6 22 9 40,9
7 5 3 60,0

Table 1. Chemical subgroups distribution according to the number of cutaneous ADR
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GDD Chemical subgroups of the ATC-classification АТС-code

7
Protease inhibitors J05AE
Nitrogen mustard analogues L01AA
Other antineoplastic agents L01XX

6

First-generation cephalosporins J01DВ
Third-generation cephalosporins J01DD
Fluoroquinolones J01MA
Other antibacterials J01XX
Other drugs for treatment of tuberculosis J04AK
Protein kinase inhibitors L01XE
Other antiinflammatory and antirheumatic agents, non-steroids M01AX
Antiinflammatory preparations, non-steroids for topical use M02AA
Detoxifying agents for antineoplastic treatment V03AF

5

Proton pump inhibitors A02BC
Aminosalicylic acid and similar agents А07EС
Phenylalkylamine derivatives С08DА
Angiotensin converting enzyme inhibitors, plain С09АА
HMG CoA reductase inhibitors C10AA
Carbapenems J01DH
Macrolides J01FA
Glycopeptide antibacterials J01XA
Other antimycotics for systemic use J02AX
Other immunosuppressants L04AX
Oxicams M01AC
Coxibs M01AH
Diphenylmethane derivatives N05BB
Selective serotonin reuptake inhibitors N06AB
Other antidepressants N06AX
Mucolytics R05CВ

Table 2. List of chemical subgroups with a breakdown into GDD

7

Fig. 1. Binary logistic regression of the relationship between the number of 

cutaneous ADR that are the symptoms of SJS/TEN and the risk of SJS/TEN appearance

The shape of the regression curve suggests a strong relationship between the 

model variables, i.e. the number of cutaneous ADR that are the symptoms of SJS/TEN

and the risk of SJS/TEN appearance (χ2=23,95; odds ratio 1.56 [confidence interval

95%, 1.29-1.88]; p<0,001).

Discussion

Our results testified that the risk of SJS/TEN appearance is increased with the number 

of dermatologic ADR that are the symptoms of SJS/TEN. In our opinion, it can be used 

for providing practical recommendations to improve safety and effectiveness of 

pharmacotherapy in two stages: (1) drug prescribing and (2) prompt drug withdrawal if 

some cutaneous ADR that are the symptoms of SJS/TEN appear.

Each drug must be prescribed according to the principles of risk-benefit 

assessment [14]. Benefits and risks should be considered in absolute terms and in 

Fig. 1. Binary logistic regression of the relationship between the number of cutaneous ADR that are the symptoms of 
SJS/TEN and the risk of SJS/TEN appearance
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GDD Chemical subgroups of the ATC-classification АТС-code

4

Sulfonamides, urea derivatives А10ВВ
Drugs used in erectile dysfunction G04BE
Tetracyclines J01AA
Lincosamides J01FF
Nitrofuran derivatives J01XE
Triazole derivatives J02AC
Nucleosides and nucleotides excl. reverse transcriptase inhibitors J05AB
Purine analogues L01BB
Podophyllotoxin derivatives L01CВ
Aromatase inhibitors L02BG
Selective immunosuppressants L04АА
Acetic acid derivatives and related substances М01АВ
Propionic acid derivatives M01AE
Bisphosphonates М05ВА
Pyrazolones N02BB
Anilides N02BE
Methanolquinolines Р01ВС
Benzimidazole derivatives P02CA
Other antihistamines for systemic use R06AX

3

H2-receptor antagonists А02ВА
Antiarrhythmics, class Ib С01ВВ
Antiadrenergic agents, centrally acting. Methyldopa С02АВ
Penicillins with extended spectrum J01СА
Second-generation cephalosporins J01DС
Long-acting sulfonamides J01ED
Other aminoglycosides J01GB
Hydrazides J04AC
Neuraminidase inhibitors J05AH
Anti-estrogens L02BA
Penicillamine and similar agents M01CС
Preparations inhibiting uric acid production M04AA
Piperazine and derivatives Р02СВ
Beta blocking agents S01ED

2

Antipropulsives А07DА
Organic nitrates С01DA
Sulfonamides, plain С03ВА
Other quinolones J01MB
Non-nucleoside reverse transcriptase inhibitors J05AG
Methylhydrazines L01XB
Other antiepileptics N03AX
Diazepines, oxazepines, thiazepines and oxepines N05AH
Aminoquinolines Р01ВА

1
Benzothiazepine derivatives C08DB
Colony stimulating factors L03AA
Carbonic anhydrase inhibitors S01EC
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Binary logistic regression was performed to con-
firm or deny the scientific hypothesis about the rela-
tionship between the number of potential cutaneous 
ADR that are the symptoms of SJS/TEN and the risk 
of SJS/TEN appearance (Fig. 1).

The shape of the regression curve suggests a 
strong relationship between the model variables, i.e. 
the number of cutaneous ADR that are the symptoms 
of SJS/TEN and the risk of SJS/TEN appearance 
(χ2=23,95; odds ratio 1.56 [confidence interval 95%, 
1.29-1.88]; p<0,001).

Discussion
Our results testified that the risk of SJS/TEN ap-

pearance is increased with the number of dermato-
logic ADR that are the symptoms of SJS/TEN. In our 
opinion, it can be used for providing practical rec-
ommendations to improve safety and effectiveness of 
pharmacotherapy in two stages: (1) drug prescribing 
and (2) prompt drug withdrawal if some cutaneous 
ADR that are the symptoms of SJS/TEN appear.

Each drug must be prescribed according to the 
principles of risk-benefit assessment [14]. Benefits 
and risks should be considered in absolute terms and 
in comparison to alternative treatments. Thus, if two 
medicinal products with essentially similar efficacy 
have different risk of one serious ADR, the risk-
benefit balance of the drug with the higher risk of 
ADR may no longer be acceptable [14]. For example, 
the similar efficacy and ADR have benzothiazepine 
and phenylalkylamine derivatives (selective calcium 
channel blockers with direct cardiac effects). How-
ever, our findings suggest that benzothiazepine and 
phenylalkylamine derivatives have different GDD 
(«1» vs «5» respectively), so the risk of SJS/TEN ap-
pearance also differs and is much higher if pheny-
lalkylamine derivatives are administrated. Some of 
more commonly prescribed drugs in gastroenterolo-
gy for pharmacotherapy different diseases are H2-re-
ceptor antagonists and proton pump inhibitors. Both 
drug groups are associated with the risk of severe 
cutaneous ADR such as SJS/TEN, but proton pump 
inhibitors are more dangerous in this aspect («5» of 
GDD for proton pump inhibitors vs «3» of GDD for 
H2-receptor antagonists). 

Secondary, the findings of the present study 
showed that the appearance of skin ADR that are the 
symptoms of SJS/TEN can be the first «signal» of 
SJS/TEN. In these cases the treatment with suspected 
drug must be discontinued, whereas occurrence of 
new skin lesions can increase the risk of SJS/TEN 
appearance. This study has limitation that should be 

taken into account. The list of drugs with SJS/TEN as 
potential ADR doesn’t include all drugs, because the 
resource of information was Drug State Formulary.

Conclusion. 
In summary, the results of our study suggest that 

the risk of SJS/TEN appearance depends on the num-
ber of cutaneous ADR that are the symptoms of SJS/
TEN and it can be used for improving the safety of 
pharmacotherapy. Our results will allow make appro-
priate decisions regarding the rational administration 
of drugs, i.e. to decrease the incidence rate of SJS/
TEN as adverse consequences of pharmacotherapy in 
clinical practice.
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