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Patient: Female, 75-year-old
Final Diagnosis: Toxic epidermal necrolysis
Symptoms: Exanthema e rash ¢ shivers ¢ weakness

Medication: -

Clinical Procedure: Analgesia ¢ ciclosporine ¢ corticosteroids ¢ topical and systemic treatment
Specialty: Critical Care Medicine ¢ Dermatology
Objective: Rare disease

Background: Allopurinol is the first-line therapy for the treatment of symptomatic hyperuricemia (gout). In clinical practice,
there is a tendency to overmedicate asymptomatic patients who have elevated serum urate. Because of this
practice, serious and life-threatening reactions such as Stevens-Johnson syndrome (SJS) or the more dramatic
toxic epidermal necrolysis (TEN), both frequently caused by uricostatics, may occur. To increase awareness of
these complications, we present a case with fulminant TEN caused by allopurinol.

Case Report: A 75-year-old woman noticed a mildly itching skin rash accompanied by fever, shivering, and weakness approx-
imately 3 weeks after taking newly prescribed allopurinol. The initial clinical examination revealed a general-
ized maculopapular exanthema. An adverse drug reaction was recognized, and allopurinol was discontinued.
Ambulatory supportive therapy using prednisolone and cetirizine was started but failed. The patient developed
a progressive exanthema with painful widespread blistering, skin peeling, and mucosal and conjunctival lesions.
After recurrent presentations to the Emergency Department, the patient was transferred to our Intensive Care
Unit (ICU). The clinical picture confirmed the suspected diagnosis of TEN. Massive fluid replacement, predniso-
lone, and cyclosporine were used as anti-inflammatory therapy. Polyhexanide and octenidine were applied for
local treatment. All treatment measures were guided daily by a multidisciplinary team. After 7 days in the ICU,
the patient was transferred to the Dermatology Department and was discharged from the hospital 42 days
later.

Conclusions: With the prescription of allopurinol, there should be awareness of potentially life-threatening complications
such as SJS or TEN. Patients with SJS or TEN should be immediately transferred to an ICU with dermatological
expertise and multidisciplinary therapy.
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Background

Almost 100 years ago, in 1922, Stevens-Johnson syndrome
(SJS) was described for the first time. Thirty-four years later,
Lyell [1] established the term toxic epidermal necrolysis (TEN)
for a skin-peeling disease characterized by widespread erythe-
ma and epidermal blistering and associated with high mortality.
In his report of 4 cases, he assumed an adverse event due to
medication. SJS and TEN are now known to refer to the same
underlying disease, with an overlapping stage defined by the
extent of affected dermal surface [2]. In the ensuing decades,
a clear correlation between TEN and an increasing number of
medications has been found and progress in therapy has oc-
curred [3]. However, there is still an unacceptably high mor-
tality rate of up to 45% [4]. Allopurinol is one of the possible
TEN-inducing drugs [3], but it is often prescribed to treat as-
ymptomatic hyperuricemia without necessary caution. Due to
this usage, TEN remains a highly dangerous and serious ad-
verse event, despite its rare occurrence of about 2 cases per
1 million people [5].

Case Report

A 75-year-old woman was admitted to the Emergency
Department of our tertiary university hospital with a mildly
itching skin rash for 2 days, fever, shivering, and weakness. The
rash was initially noticed on the torso, and it spread out to the
extremities. Self-medication with cetirizine led to no improve-
ment. There were no signs of respiratory or gastrointestinal
disorders. A SARS-CoV-2 polymerase chain reaction test was
negative. A chest X-ray did not show any signs of pulmonary
infiltrates. According to her past medical history, the patient
was prescribed allopurinol for hyperuricemia about 3 weeks
earlier. Apart from long-term antihypertensive drugs (amlo-
dipine, valsartan), no other medication had been ingested.
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On presentation, the patient showed a maculopapulous exan-
thema covering the whole body, which was particularly prom-
inent on the back, abdomen, and between the breasts. Oral
lesions were not apparent. From a dermatological point of
view, the skin lesions appeared to be caused by a viral infec-
tion. However, an adverse drug reaction induced by allopuri-
nol was taken into account as well, and allopurinol was dis-
continued immediately. Furthermore, oral prednisolone (0.9
mg/kg/d for 2 days) and cetirizine (10 mg/d) were prescribed
as anti-inflammatory, immunosuppressive, and symptomatic
therapy. This treatment was carried out on an outpatient ba-
sis as the patient declined hospitalization. However, despite
the treatment, the patient developed a worsening exanthe-
ma, leading to hospital admission 2 days later. At this time,
the maculopapulous exanthema presented as a highly pain-
ful widespread blistering and skin peeling covering more than
85% of the body surface (Figure 1A, 1B). Oral involvement was
also present, with mucosal ulceration and erythema of the con-
junctiva (Figure 2). The fulminant progression of the clinical
picture confirmed the suspected diagnosis of TEN, most like-
ly caused by allopurinol. After dermatological consultation,
prednisolone intravenously (3.7 mg/kg/d for 3 days) and cy-
closporine (5 mg/kg/d for 10 days) were started. A skin biopsy
for histopathological examination showed typical signs of TEN
(Figure 3). Considering the high mortality rate of TEN, the pa-
tient was immediately transferred to our Intensive Care Unit
(ICV). The clinical course was reviewed daily by a multidisci-
plinary supportive team including clinical experts from sever-
al specialties (dermatology, ophthalmology, gynecology, urol-
ogy, otorhinolaryngology, and anesthesiology). The severity of
TEN was assessed according to the severity-of-illness score for
toxic epidermal necrolysis (SCORTEN), a scale of 7 prognosis-
relevant items calculated on admission and daily thereafter
to monitor therapeutic success. The initial SCORTEN predict-
ed hospital mortality of 90% and showed a gradual decrease
after 3 days in the ICU (Table 1, Figure 4). We guided our

Figure 1. (A, B) Examples of the extension of toxic epidermal necrolysis.
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Figure 2. Representative image of the effect of toxic epidermal
necrolysis on mucosal tissue (eg, lips).

Figure 3. Zoomed microscopic view of skin biopsy showing
necrotic basal and suprabasal epidermis with
beginning of junctional separation, sparse lymphocytic
infiltrates, apoptotic keratinocytes, and ectatic vessels
in the upper corium.

therapy according to the current UK guidelines for the man-
agement of SJS and TEN in adults [6]. The main goal of thera-
py was sufficient fluid replacement to prevent end-organ hy-
poperfusion and shock. The requirement of fluid was adjusted
daily based on urine output, serum lactate, and clinical signs
of pulmonary edema. A conservative approach was taken for
skin management. Large blisters were decompressed to avoid
pressure-induced enlargement. Warm sterile lotions of poly-
hexanide and octenidine were used for daily wound cleaning.
Afterward, the lesions were covered with a nonadhesive gauze,
antiseptic gel, and sterile compresses. Metalline foil was used
to prevent shearing forces to the skin. Oral lesions were rinsed
several times per day with saline and antiseptic lotions to
manage mucositis. Despite intensive analgesia including opi-
ates, the patient experienced intense pain. Only patient-con-
trolled analgesia ensured adequate comfort at rest. As oral
nutrition was precluded by oral involvement, enteral nutrition
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Table 1. Severity-of-lllness Score for Toxic Epidermal Necrolysis
(SCORTEN) at Day 1, 3, and 5.

Parameters Points
d1/d3/d5

Age >40 yrs 1/1/1
CWF>120bpm 100
© malgnany o0
 Initial epidermal detachement >10% 111
Seumurealommod 100
© Serum-bicarbonate <20 mmoll o0
 Seumglucose>l4mmoll 100
| ScoRTEN-Points s/
Moralty %) 00B2U/12%

Microsoft Excel 2016 (Microsoft Corporation, Redmond, WA,
USA).
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Figure 4. Development of Severity-of-Illness Score for Toxic
Epidermal Necrolysis (SCORTEN) Results and Predicted
Mortality Due to Length of Stay in the Intensive Care
Unit. (Microsoft Excel 2016 (Microsoft Corporation,
Redmond, WA, USA).

was achieved by nasogastric feeding. Prophylactic anticoagu-
lation was applied as recommended by the UK guidelines for
TEN. Urine samples showed bacteriuria, which was treated by
antibiotics. Ophthalmologic consultations confirmed rapid re-
covery using anti-infective and lubricating eye drops including
dexamethasone and ofloxacin. Gynecological consultations re-
vealed signs of involvement with superficial necrolysis at the
labia minora and introitus, without evidence of a superinfec-
tion. Further clinical signs and laboratory findings did not con-
firm other organ involvement such as hepatitis or thyroiditis.

Due to multidisciplinary supportive care, the patient’s skin le-
sions and general condition gradually improved. Laboratory
findings showed regression of renal failure and inflammatory
markers. After 7 days in the ICU, the patient was transferred
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to the Dermatology Department. After 42 days in the hospi-
tal, the patient recovered completely and was discharged. The
adverse drug reaction was documented in the patient’s notes
and communicated to her general practitioner.

Discussion

TEN, first described in 1956 by Lyell [1], is a serious and life-
threatening immunological disease, most often caused by an
adverse reaction to various medications [1,3,7-9]. It is one of
the most severe dermatological emergency conditions and rep-
resents the worst manifestation of epidermal necrolysis within
a disease complex including SJS, TEN, and an overlapping syn-
drome between them that depends on the extent of affected
dermal surface [2,10]. The literature indicates that TEN has a
mortality rate of about 30% up to 45%, with a rare incidence
of 1to 2 per 1 million per year [4,5,11,12]. In addition to the
dermal symptoms, various other manifestations of TEN, such
as inflammation of internal gastrointestinal or respiratory mu-
cosa, anemia, or neutropenia, cause a mortality rate that is as
high as that associated with metabolic disorders, sepsis, and
bleeding [13]. In most cases, intensive care and invasive in-
terventions are necessary. Potentially causative drugs for TEN
include certain antibiotics, anticonvulsives, nonsteroidal anti-
inflammatory drugs, and allopurinol [3,11,12].

The clinical onset of TEN is often seen a few days to sever-
al weeks after intake of the inducing drug, and it begins with
nonspecific symptoms and signs, such as fatigue, fever, pruri-
tus, and mucosal irritation [14,15]. Late occurrence of dark er-
ythematous to purple-colored patches, such as atypical target-
oid lesions, blisters, erosions, or ulcers with a positive Nikolsky
sign, is reported in the literature [8,16]. Concomitant oral, oc-
ular, genital, or rectal mucosal effects are typical for TEN [16].
The blistering separates the epidermis from the dermis and
detachment from the dermis develops. In our case, the initial
symptoms were a mild pruritic rash on the torso 3 weeks af-
ter the first ingestion of allopurinol. The initial maculopapu-
lous exanthema then worsened to a blistering, skin-peeling
condition affecting almost 85% of the body surface as the
condition developed.

Clinically, TEN has to be differentiated from other dermatoses,
which is difficult, especially in the early phase. Viral or bac-
terial exanthema, autoimmune diseases, and drug-induced
cutaneous reactions are potential differential diagnoses for
TEN [17]. In our case, a viral exanthema or adverse drug re-
action was initially included in the differential diagnosis and
required ruling out.

One of the most important severe differential diagnoses is a
drug reaction with eosinophilia and systemic symptoms (DRESS),
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Table 2. Predicted mortality based on the Severity-of-Illness
Score for Toxic Epidermal Necrolysis (SCORTEN).

Parameters Points

Age >40 yrs 1
CWEs120bpm r
 malignancy o
Initial epidermal detachement >10% r
CseumeurealOmmoll o
Serumbicarbonate <20 mmol/l o
serumeglucose >14mmoll o

Scores of 0 and 1 points are associated with 3% mortality; 2
points, 12%; 3 points, 35%; 4 points, 58%; and 5 and more
points, 90%. Microsoft Excel 2016 (Microsoft Corporation,
Redmond, WA, USA).

a maculopapular or morbilliform drug reaction similar to that
associated with allopurinol but primarily affecting the trunk,
face, and extremities [18]. Along with dermal effects, fever, fa-
cial edema, lymphadenopathy, eosinophilia, and further labora-
tory abnormalities of various organ systems (hepatitis, nephritis,
pneumonitis, carditis, and thyroiditis) may occur as a reactiva-
tion of a human herpes group virus. The incidence is estimat-
ed to be 10 per million, with a mortality rate of up to 10%, so
DRESS occurs more often than TEN but is much less deadly.

Histopathological analysis of skin biopsies is necessary for the
differentiation and diagnosis of TEN. With TEN, full-thickness
epidermal necrolysis can be seen, whereas DRESS shows a non-
specific picture with spongiotic or necrotic keratinocytes [8,18].
Necrolysis in TEN is due to a T-cell-mediated cytotoxic apop-
tosis and release of mediators and cytokines such as granulo-
lysin, perforin, granzyme B, tumor necrosis factor-a, interfer-
on-v, or FAS-receptor-ligand by a T-cell type IV-like reaction of
the body [8,19,20]. Granulolysin seems to be the leading cyto-
kine [21]. Several HLA alleles and variants have been found to
be associated with drug-induced TEN. The HLA-B*58: 01 allele
is related to the occurrence of TEN induced by allopurinol. In
summary, a combination of the drug structure, drug metabo-
lism, and genetic factors are relevant in the development of
TEN [8]. The pathophysiology of DRESS is not yet understood,
but an autoimmune genesis due to cross-reactive T cells from
viral antigens is suspected. Certain HLA alleles determine the
occurrence and severity of DRESS [18,22,23].

Prognostic assessment of TEN can be achieved based on the
SCORTEN (Table 2), with the most predictive value at day 3
of hospitalization [24,25]. Depending on the distribution of
parameters, there is a wide range of mortality from 3.2%
to 90% [24]. Table 1 shows the development of the SCORTEN
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in our patient, with a calculated mortality of 90%, 12%, and
12% on days 1, 3, and 5, respectively. In contrast, diagnosis of
DRESS takes place through fulfilling the RegiSCAR criteria [26]
or the modified criteria of Shiohara et al [27].

The best treatment for TEN remains unclear because data based
on randomized controlled trials are lacking [14] owing to the
rareness of the disease. Predominantly symptomatic therapy
and supportive measures in the ICU are recommended, such
as prevention of temperature loss, administering volume and
albumin, sufficient analgosedation, renal replacement thera-
py as far as needed, antibiotic medication, and topical ther-
apy with polyhexanide [8]. Treatment in our case initially ad-
hered to the Parkland formula, and further fluid administration
was guided by the specific individual needs and the continu-
ous evaluation of clinical parameters of fluid balance to pre-
vent organ failure and ensure adequate oxygen delivery to all
organs. Moreover, we had to initiate patient-controlled analge-
sia to achieve pain relief. Withdrawal of the causative agent is
elementary and was of course the first step and initiated at the
first outpatient presentation [14]. There is no benefit in survival
or re-epithelization between different dermatological therapeu-
tic approaches such as debridement versus “anti-shear wound
care” [28]. Furthermore, the involvement of the mucosal tissue
has to be kept in mind when catheter insertion (eg, urogenital
catheterization) is necessary [14,29]. Early interdisciplinary in-
volvement from multiple fields (eg, ophthalmology, dermatol-
ogy, plastic surgery, urology, gynecology) is recommended [8].
In our case, a daily interdisciplinary ward round was institut-
ed. Rapid treatment through early admission to special burn
centers is associated with a beneficial outcome. Complications
are most often infections caused by large dermal defects and
wounds, which progress to sepsis in about 20% of TEN pa-
tients [29]. Therapeutic principles in DRESS are quite similar
to TEN, with discontinuation of the causative drug, support-
ive measures, and topical or systemic anti-inflammatory med-
ications such as corticosteroids or calcineurin inhibitors [18].

In addition to the basic treatment, corticosteroids and intra-
venous immunoglobulin represent more specific and target-
ed therapies for TEN. Analysis of registry data did not show a
clear survival benefit associated with either. Only high-dose
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Conclusions

TEN is a rare immunological condition that is associated with
an adverse drug reaction caused by an everyday medication,
which in some cases is prescribed prematurely. It is a life-
threatening condition, with a mortality rate of 30% to 45%,
despite therapy. Unfortunately, with exception of the British
guidelines of 2016, there are no current European guidelines
and no randomized controlled trials to back up the manage-
ment. Moreover, recommendations on therapy are not based
on randomized controlled trials. In our view, diagnosis and
treatment should be based on a multidisciplinary approach.
Therefore, we recommend the early transfer of possible TEN
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plines. Progression of mild dermal symptoms and signs of TEN
could be prevented by training as well as a more restrictive pre-
scribing behavior in causative medications. Especially for as-
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gout, prescription of allopurinol should be evaluated critically.
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