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Severe bullous diseases in the Czech Republic
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Abstract 
Aim: The study is to establish basic epidemiological characteristics of patients hospitalized in the Czech 
Republic with a diagnosis of toxic epidermal necrolysis (TEN) and Stevens-Johnson syndrome (SJS).
Material and methods: This is a retrospective multicenter study including hospitalized patients in 
the Czech Republic in the period from 1st January 1994 to 31st December 2010. The basic condition for 
inclusion in the study is TEN (L512) or SJS (L511) as the primary diagnosis according to International 
Classification of Diseases 10th version (ICD–10). The two diseases have similar clinical presentations, but 
have different nosological codes, which were retrieved from our database. Information was obtained from a 
central data depository-Department of Health Information and Statistics (National Registry of hospitalized 
patients). 
Results: A total of 626 patients were hospitalized in our followed period. Of these, 163 patients were 
hospitalized with toxic epidermal necrolysis and 463 patients with Stevens-Johnson syndrome. The overall 
M:F ratio in the sample was 1:1.15. In the group of patients with TEN M:F ratio was 1:1.31 and in the SJS 
group M:F ratio was 1:1.11. The mean incidence in the period in patients with TEN was 0.93 cases/million 
inhabitants per year. In patients with SJS, the average incidence was 2.64 cases/million inhabitants per year. 
The average age was 39.2 years, in patients with TEN it was 40.1 years (SD±21.5) and in patients with 
SJS 38.4 years (SD±11.98). The average length of hospitalization was 11.3 days. In patients with TEN, the 
average length of hospitalization was slightly higher (11.8 days (SD±3.11)) when compared with SJS group 
(10.7 days (SD±6.48)). From the total of 626 patients, 54 patients died. Of these, it was 47 patients with TEN 
and 7 patients with SJS.
Conclusion: In a retrospective study confirms that SJS and TEN are rare diseases and their incidence in 
the Czech Republic closer to the results of most large epidemiological studies.
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Introduction
Toxic epidermal necrolysis (TEN) or Lyell’s syndrome is an ex-
tremely rare disease with incidence of about 0.5-2 cases/patients 
per 1 million inhabitants per year [1]. For yet unexplained reasons, 
women are more likely to be affected from this disorder. It is a 
potentially life-threatening toxoalergenic drug reaction that 
causes extensive skin and mucosal exfoliation in the junction 
area. The status is also complicated by systemic toxicity. Even 
today, many authors believe that Steven-Johnson’s syndrome 
(SJS) is only other clinical manifestation of same immunological 
process as Lyell’s syndrome, but causes less/smaller necrolysis 

of the skin and dominantly affects mucosa [2]. These syndromes 
together with erythema multiforme, staphylococcal scalded skin 
syndrome (SSSS) and pemphigus vulgaris represent a group of 
diseases so-called “burn-like syndromes”. Lyell’s syndrome is 
the most serious disease of this group with mortality around 
40-90%. It is a response to the presence of foreign antigens 
[3]. In 90% of patients we can find the inducing medicament 
that leads to development of Lyell’s syndrome. The drugs with 
highest risk are antibiotics (trimethoprim-sulfamethoxazole, 
amoxicillin-clavulanic acid), followed by NSAIDs, anticonvul-
sants (carbamazepine, valproate), allopurinol, corticosteroids, 
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antidepressants, anxiolytics, etc. However, in more than 10% 
cases the cause remains unknown [4].

Most commonly affected patients are aged 40-60 years, 
while older people may have a relatively higher risk of devel-
oping this disease, because they use more medication/drugs. 
The incidence of Lyell’s syndrome is frequently observed 
in patients after bone marrow transplantation and in HIV-
positive patients [5].

For successful treatment and better survival of affected 
patients it is essential to comply with certain principles. 
Particularly important is early diagnosis and prompt therapy, 
avoiding any unnecessary medications. Accurate microbio-
logical surveillance is the most important part of the therapy, 
because the main cause of mortality in patients with TEN are 
infectious complications. Typical agents causing infectious 
complications in patients with TEN and SJS include not only 
bacteria such as Pseudomonas aeruginosa, Acinetobacter 
baumannii, Coagulasa negat. Staphylococcus, Staphylococcus 
aureus (methicillin-sensitive or methicilin resistant), but also 
yeasts and fungi [6].

The main objective of this study is to describe the basic 
epidemiological parameters of patients hospitalized with 
Lyell´s and Stevens-Johnson’s syndrome in the Czech Republic 
in the period 1994-2010.

Material and methods
This is a retrospective multicenter study conducted on hos-
pitalized patients in the Czech Republic in the period from 1st 
January 1994 to 31st December 2010. The basic condition for 
inclusion to the study is the primary diagnosis Toxic epidermal 
necrolysis (L512) or Stevens-Johnson syndrome (L511) accord-
ing to ICD–10. Clinical differentiation of syndromes is based 

mainly on the extent of exfoliating surface. Czech Republic is 
a country in Central Europe, the population ranges over the 
period from 10,333x103 in 1994 to 10,532x103 in 2010. The 
dominant role in the treatment of severe bullous disease in 
the Czech Republic play three burn centers. The largest burn 
center is in Prague, another is in Ostrava and in Brno. Further-
more, patients with burn-like syndromes are also treated in 
large hospitals (university type), and the minority is treated 
on dermatological units of smaller hospitals.

Information was obtained from a central data depository-
Department of Health Information and Statistics (National 
Register of hospitalized patients). The results were then com-
pared with data from individual burn centers. Population in 
the Czech Republic is determined through census and natality 
and mortality calculations every year. These calculations are 
performed by the Czech Statistical Office.

In all patients with diagnose Toxic epidermal necrolysis and 
Stevens-Johnson’s syndrome were studied basic epidemiologi-
cal indicators such as gender, age, length of hospitalization 
and mortality.

Results
In total, 626 patients were hospitalized with the diagnose 
L511 and L512 according to ICD-10 in the period. Of these, 
163 patients were hospitalized (26.0%) with Toxic epidermal 
necrolysis and 463 patients with Stevens-Johnson’s syndrome. 
The number of reported patient hospitalizations with TEN 
and SJS in individual/each years in the period is shown in 
Figure 1 below. Only 43 patients (26.4%) with TEN, and 29 
patients (6.3%) with SJS were hospitalized in burn centers 
in the Czech Republic.

Of the 626 patients hospitalized in the period, 335 were 
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Figure 1. Number of reported cases of TEN and SJS in the Czech Republic in the period.
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women and 291 men. The overall M:F ratio in the group 
was 1:1.15. In the group of patients with TEN the M:F ratio 
was1:1.31 and in the SJS group it was 1:1.11. The sex ratio for 
each year of the period in patients with TEN and SJS illustrates 
Figures 2 and 3.

The average incidence in the period in patients with TEN 
was at the value of 0.93 cases/million inhabitants per year. 
The highest incidence was recorded in 1996-1997 (1.55 cases/
million inhabitants per year), while the lowest incidence was 
in 1998 (0.49 cases/million inhabitants and year). In patients 
with SJS, the average incidence was 2.64 cases/million inhabit-

ants and year, the highest incidence was found in 2008 (3.54 
cases/million inhabitants and year), the lowest in 2002 (1.76 
cases/million inhabitants and year). The incidence of SJS and 
TEN in the Czech Republic in the period is shown in Table 1.

The average age was 39.2 years, in patients with TEN 40.1 
years (SD±21.5) and in patients with SJS 38.4 years (SD±11.98). 
The difference is recorded in the average age of hospital-
ized men (31 years in TEN (SD±16.63) and 34.2 years in SJS 
(SD±14.24)) and women (46 years in TEN (SD±15.78) and 42.3 
years in SJS (SD±10.72)). The average age of patients with TEN 
and SJS in individual years of the period is shown in Figure 4. 
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Figure 2. Sex ratio in patients with TEN in each year of the period.

Figure 3. Sex ratio in patients with SJS in each year of the period.
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Year Populationx103 Patients 
with SJS

Incidence of SJS
x/1 mil inhabitants

Patients 
with TEN

Incidence of TEN
x/1 mil inhabitants

1994 10333 32 3.10 7 0.68
1995 10321 19 1.84 11 1.07
1996 10309 24 2.33 16 1.55
1997 10299 27 2.62 16 1.55
1998 10290 33 3.21 5 0.49
1999 10278 21 2.04 9 0.88
2000 10267 24 2.34 7 0.68
2001 10206 22 2.16 6 0.59
2002 10203 18 1.76 6 0.59
2003 10211 36 3.53 7 0.69
2004 10221 32 3.13 7 0.69
2005 10251 31 3.02 6 0.59
2006 10287 21 2.04 7 0.68
2007 10381 27 2.60 14 1.35
2008 10468 37 3.54 15 1.43
2009 10507 27 2.57 13 1.24
2010 10532 32 3.04 11 1.04
Ø 10316 27.2 2.64 9.6 0.93

Table 1. Number of patients with TEN and SJS and TEN and SJS incidence in each year of the period.
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Figure 4. The average age of patients with TEN and SJS in each year of the period.

The influence of various drugs on the development of TEN in 
the study was monitored and evaluated according to data from 
individual burn centers [7]. The cause of the development of 
TEN has been identified in a total of 43 patients. In remaining 
patients the etiology could not be traced or clearly defined. 
The most common etiological agents were antibiotics (in 
19 patients) and AEDs (in 9 patients). The representation of 
different groups of drugs in the patient population is shown 
in Figure 5.

The average length of hospitalization for all patients was 11.3 
days. In patients with TEN, the average length of hospitaliza-

tion was slightly higher (11.8 days (SD±3.11)) when compared 
with SJS group (10.7 days (SD±6.48)). The difference is also 
observed in the length of hospitalization among men and 
women. In TEN, the average length of hospitalization was 10.0 
days (SD±4.27) for men and 14.1 days (SD±5.21) for women. 
By contrast, in the case of SJS the length of hospitalization 
was virtually identical without sexual preference, 10.5 days 
(SD±5.35) for men and 10.9 days (SD±4.62) for women. The 
average length of hospitalization in patients with TEN and 
SJS is shown in Figure 6.

Of the 626 patients, 54 patients died. The overall mortality 
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Figure 5. Drugs in the development of TEN in patients in the group.

Figure 6. The average length of hospitalization of patients with TEN and SJS in each year of the period.
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was 8.62%. Of these, 47 patients died with TEN and 7 patients 
with SJS. The mortality in patients with TEN was 33.13% and 
in patients with SJS it was 1.51%. Mortality in the period in 
patients with TEN and SJS is shown in Figure 7.

Discussion
TEN and SJS are very rare bullous diseases that may have a 

lethal impact on the patient. In particular, in patients with 
TEN mortality is still very high. Significant changes in mortal-
ity and length of hospital stay in each year of the period are 
caused mainly due to the small number of patients in the 
study group. This reality causes a relatively large variation 
in the incidence of TEN and SJS, but also in mortality and 
length of hospital stay.
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The healing of skin defect itself must be as prompt as pos-
sible, because every exfoliation area has a potential for 
complete spontaneous healing [8]. Here, the factor of time 
is very important. The protracted healing increases the risk 
of infection of the exfoliation area, resulting in a slowdown 
of the process of wound healing or in deepening the defect, 
which may subsequently lose its spontaneous potential for 
re-epithelization [9]. In patients with TEN (with extensive skin 
or mucosa exfoliation over 30% TBSA (total body surface area) 
is for the survival absolutely essential to give adequate local 
intravenous systemic therapy in the shortest period after 
the development of the first symptoms. The treatment of af-
fected patients should always be in a specialized burn center, 
which allows optimal and adequate therapy management of 
patients with SJS or TEN. But yet, the transfer of patients to 
specialized centers is still a significant problem worldwide. 
So patients do not get adequate treatment in time. In 1999, 
Sheridan et al., published a work focusing on the timeliness 
of transfer of a patient with TEN to a specialized center [10]. 
The average time in his study was 6.6 days. A similar result was 
published in the work of Ying et al., where the average time 
for transfer to a burn center was 6.1 days [11]. By contrast, in 
a study Khoo et al., published data, that declared a period of 
only 4.1 days [12]. This study included only 7 patients. In this 
respect, the Czech Republic has a considerable advantage, 
which is given by the geography of individual burn centers 
and their cooperation. This facilitates the transfer of affected 
patients in the burn center.

The average length of hospitalization in patients with TEN 
in our patient group was 11.8 days. Momin and Moniz show a 
similar average length of hospitalization, 12.5 days, 12.6 days 
respectively [13,14]. Conversely Khoo et al., describe in their 
study of patients with TEN mean duration of hospitalization of 
34.1 days [12]. Higher average length of hospitalization were 
also observed in a study of Levi et al., in this study, 80 cases 
of patients with SJS and TEN were studied, and the average 

length of hospital stay was 17 days [15].
Large epidemiological studies indicate more frequent 

occurrence of SJS and TEN in women. Yet, there have not 
been published reliable data that would support and explain 
the pathophysiological basis of this statement. Also in our 
study, we record more frequent occurrence of TEN and SJS 
in women. Sexual preference is more pronounced in the case 
of TEN, where the M:F ratio is 1:1.31. Far larger sex differences 
recorded Khoo et al., in his study, where from 23 patients with 
TEN, a total of 16 were women [12]. Brand et al., achieved in 
his work M:F ratio 1:2 in 12 patients with TEN [16].

The incidence of TEN has been reported worldwide in 
all age groups. Yet there are groups such as immunocom-
promised patients, who suffer more often. It is said that in 
Europe is about 5% of patients with TEN after bone marrow 
transplantation or suffering AIDS. The average incidence of 
SJS and TEN is in absolute correlation with the most world’s 
epidemiological studies. The incidence for TEN ranges in 
large epidemiological surveys from 0.4 to 1.2 cases per mil-
lion population per year. It is slightly higher in SJS (1-6 cases 
per million population per year). The study of Ventura et al., 
shows the incidence of TEN in the range of 1.17-1.89 cases per 
million population per year [17]. Li et al., shows the incidence 
of TEN of only 0.05 cases per million population per year and 
in the case of SJS 0.8 cases per million inhabitants per year 
[18]. The publications from France and Germany show that 
the incidence of TEN in the population has not changed much 
over the past 30 years (the incidence was 0.93-1.3 cases per 
million population per year) [19-21].

The average age in our group of patients with TEN was 
40.1 years and in patients with SJS 38.4 years. For men, the 
mean age was 31.0 years and for women it was 46.0. In the 
Australian study, the mean age was 50.7 years [16]. In contrast 
to our study, the average age of women was less than of men 
(44.9 years, 62.2 years). Already in 1967 Lyell published a set 
of 128 patients with TEN, in which mortality was 30% [22]. 
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Figure 7. Mortality in patients with TEN and SJS.
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Most epidemiological studies then have mortality around 
10-35%. Especially in large epidemiological studies that were 
published at the beginning of the 90s of the last century 
mortality is 30% resp. 34% [20,23]. Data in our study show 
33.13% mortality. In a study of SJS and TEN epidemiology in 
developing countries, Ugburo et al., shows the mortality for 
TEN 60% [24]. However, this study included only 5 patients. 
On the contrary, all 6 patients with SJS survived. High mor-
tality ratio (50%) also describes in his study that included 20 
patients Moniz et al [14].

Conclusion
For a selected group of patients, we were able to define basic 
epidemiological data. Our retrospective study confirms that 
SJS and TEN are rare diseases and that their incidence and 
etiology in the Czech Republic confirm the results of most 
published studies.
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