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Zusammenfassung
Hintergrund: Pemetrexed ist ein Folatantagonist, der für 
die Erhaltungs- und Zweitlinientherapie und in Kombi
nation mit Cisplatin für die Erstlinientherapie des fort
geschrittenen Adenokarzinoms der Lunge zugelassen  
ist. Bekannte Nebenwirkungen sind Abgeschlagenheit, 
hämatologische, gastrointestinale, pulmonale und hepa-
tische Toxizität, sensorische Neuropathie und Hautreak-
tionen verschiedener Schweregrade. Fallbericht: Wir 
berichten von einer 58-jährigen Patientin mit vorbekann-
tem Sharp-Syndrom und einem Adenokarzinom der 
Lunge, die nach dem ersten Zyklus Pemetrexed in Kom-
bination mit Cisplatin eine toxische epidermale Nekro-
lyse mit Rötung, Blasenbildung, großflächiger Hautab
lösung, nachfolgender systemischer Entzündungsreak-
tion und schwerer Minderung des Allgemeinzustandes 
erlitt. Die generalisierten Hautläsionen bildeten sich in 
erster Linie im vormaligen Bestrahlungsfeld und spra-
chen auf eine immunsuppressive Therapie mit Predniso-
lon an. Schlussfolgerung: Obwohl Hauttoxizität zu den 
bekannten Nebenwirkungen von Pemetrexed gehört, 
sind schwere Hautschädigungen nach Pemetrexedgabe 
selten. Besondere Vorsicht ist bei einer Pemetrexedgabe 
nach Strahlentherapie und bei Patienten mit vorbeste-
henden Hauterkrankungen geboten.
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Summary
Background: Pemetrexed is an antifolate drug approved 
for maintenance and second-line therapy, and, in combi-
nation with cisplatin, for first-line treatment of advanced 
nonsquamous non-small cell lung cancer. The side-effect 
profile includes fatigue, hematological and gastrointesti-
nal toxicity, an increase in hepatic enzymes, sensory 
neuropathy, and pulmonary and cutaneous toxicity in 
various degrees. Case Report: We present the case of a 
58-year-old woman with history of Sharp’s syndrome 
and adenocarcinoma of the lung, who developed toxic 
epidermal necrolysis after the first cycle of pemetrexed, 
including erythema, bullae, extensive skin denudation, 
subsequent systemic inflammation and severe deteriora-
tion in general condition. The generalized skin lesions 
occurred primarily in the previous radiation field and 
responded to immunosuppressive treatment with pred-
nisone. Conclusion: Although skin toxicity is a well-
known side effect of pemetrexed, severe skin reactions 
after pemetrexed administration are rare. Caution should 
be applied in cases in which pemetrexed is given sub
sequent to radiation therapy, especially in patients with 
pre-existing skin diseases.

Introduction

After intracellular metabolization to a pentaglutamate form, 
pemetrexed inhibits thymidylate synthase, dihydrofolate 
reductase and glycinamide ribonucleotide transferase, all 

involved in folate metabolism, thus blocking both the purine 
and pyrimidine pathways of DNA synthesis [1]. In 2008, a 
combination of pemetrexed with cisplatin was approved �
by the European Medicines Agency and the US Food and 
Drug Administration for first-line treatment of metastatic 
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non-small cell lung cancer (NSCLC) with other than squa-
mous cell histology. This combination has been tested in 
phase III clinical trials, and has shown promising antitumor 
activity with a generally mild toxicity profile [2–4]. The most 
common adverse events with a frequency of more than 5% 
are hematological (neutropenia grade 3–4 in 25% of patients), 
gastrointestinal and hepatic toxicity, fatigue, sensory neuro
pathy and skin reactions [2–5]. Cutaneous toxicity has been 
reported in 10–22% of patients, usually as a grade 1–2 rash or 
periorbital and limb edema, but also in various other forms, 
such as diffuse hyperpigmentation, urticarial vasculitis and 
generalized exanthematous pustulosis [3, 5–8]. Nevertheless, 
to our knowledge, toxic epidermal necrolysis (TEN) related 
to pemetrexed has been described in only 2 other cases to 
date [9, 10]. 

Case Report

A 58-year-old woman was diagnosed with adenocarcinoma of the lung 
stage IIIb with negative EGFR mutational status in March 2011. The pa-
tient was a current smoker. There was no medical history apart from 
Sharp’s syndrome, diagnosed in 2003 and treated with 2 mg prednisone 
daily and 15  mg methotrexate weekly. Beside an initial Raynaud’s 
phenomenon and occasional palmar and plantar erythema, no other �
skin lesions were associated with the Sharp’s syndrome. The patient re-
ceived 2 cycles of chemotherapy with cisplatin (20  mg/m2 days  1–4) 
and vinorelbine (50 mg/m2 days 1, 8 and 15) and simultaneous radiation 
therapy of the primary tumor of the middle lobe and infracarinal lymph 
node metastases with an overall dose of 64 Gy. After 2 cycles of chemo-
therapy and completion of the radiation therapy, a PET-CT scan was 
performed, which revealed partial local tumor response, but also 2 brain 
metastases. Due to these findings, the chemotherapy was switched to 
cisplatin (75  mg/m2 day  1) and pemetrexed (500  mg/m2 day  1), which 
was administered 26 days after the completion of the radiation therapy. 
Supplementation with 5  mg folic acid daily orally and 1  mg vitamin �
B12 monthly subcutaneously was each started 7 days prior to cisplatin/
pemetrexed. After detection of the brain metastases and 15 days before 
the administration of cisplatin/pemetrexed, the patient received 12  mg 
dexamethasone daily. No other drugs were started. 

Two days after the first cycle of cisplatin and pemetrexed, the patient 
presented a generalized pruritic rash, primarily involving the radiation 
sites at the chest wall, but also the arms, legs and face, especially the lips. 
Within 3 days, the initially small erythematous macules aggravated, form-
ing large bullae containing clear liquid and leading to desquamation with 
large areas of epidermal detachment and multiple bleeding wounds 
(fig.  1A and B). As in a previously reported case of TEN after peme-
trexed application [9], we detected no sign of mucosal or ocular involve-
ment. Skin biopsy revealed keratinocyte apoptosis, epidermal separation 
at a sub-epidermal level and overlying extensive epidermal necrosis. A 
scanty lymphocytic infiltrate was visible in the dermis (fig. 1C). On the 
day of the onset of the rash, the hemoglobin level was 8.6 g/dl, the platelet 
count 226 × 109/l and the white blood cell count 4.3 × 109 cells/l with 71% 
polymorphonuclear leukocytes. Further laboratory tests revealed C-reac-
tive protein (CRP) of 2.1 mg/dl (< 0.5 mg/dl) and lactate dehydrogenase 
(LDH) of 193 U/l (> 250 U/l).

Immunosuppressive treatment with 75  mg prednisone daily intra
venously was started on the day that the rash appeared and 180  mg 
fexofenadine 3 times daily orally was added 3 days later. Topical treat-
ment was performed with a potent steroid cream (betamethasone dipro-
pionate, 0.64 mg/g).

The total white blood cell count dropped to 0.4  ×  109 cells/l 2  days 
after the onset of the rash and granulocyte-colony stimulating factor 
treatment (30  million units filgrastim daily) was started. Neutropenia 
lasted for 3  days and the patient required 4 erythrocyte and 2 platelet 
transfusions to maintain a hemoglobin level above 8.0 g/dl and a platelet 
count above 10 × 109/l. Antibiotic treatment with piperacillin-tazobactam 
was started after the laboratory inflammation signs increased, and the 
prednisone dose was decreased to 50 mg daily 5 days after the onset of 
the rash. Subsequently, prednisone was tapered over the following weeks 
and was replaced by the previous medication dexamethasone.

CRP and LDH, which may also be prognostic parameters [11], rose to 
a maximum of 29 mg/dl and 265 U/l 6 days after the rash development. 
The patient experienced a severe deterioration of general health, includ-
ing fever and staphylococcal septicemia. The skin lesions were painful 
and continuous morphine application was necessary. Due to severe in-
volvement of the lips, total parenteral nutrition was necessary for several 
days. According to the SCORTEN severity-of-illness score [12], predicted 
mortality was 36%. The first sign of improvement of the skin lesions was 

Fig.  1. Chest wall A and back B of the patient during the first week 
after the onset of the rash display large areas of epidermal detachment. 
C H and E staining of the skin biopsy shows epidermal separation at a 
sub-epidermal level, overlying extensive epidermal necrosis and a scanty 
lymphocytic infiltrate in the dermis. D Back of the patient 3 weeks after 
the onset of the rash. 
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detectable 7 days after the presentation of the rash. Figure 1D shows the 
patient’s back 3 weeks after the onset of the rash. The total duration of 
the hospital stay caused by the severe skin reaction was 23 days. Peme-
trexed was terminated and the patient received 30  mg/m2 docetaxel 
weekly with no further severe side effects.

Discussion

TEN is a severe epidermolytic reaction with an incidence �
of 1–2 cases per million in the western population [13]. It is 
associated with drugs, especially allopurinol, antibiotics and 
anticonvulsants, or less frequently, with bacterial or viral in-
fections, such as mycoplasma pneumonia, herpes simplex and 
HIV. In rare cases, the etiology remains unknown [13–15]. 

Aggravating factors in the patient presented here may have 
been the previous radiotherapy, chemotherapy-induced 
neutropenia, and the pre-existing Sharp’s syndrome. The 
most severe skin lesions occurred in the previous radiation 
field. Although the patient had no visible skin irritation in the 
radiation field prior to the administration of pemetrexed, �
and the last radiation therapy had been applied 26 days be-
fore the onset of the rash, a pre-existing skin irritation may 
have worsened the problem. Radiation-recall dermatitis after 
pemetrexed application has been described after a time inter-
val as long as 27 years following radiation therapy [16], with 
attempted explanations suggesting stem-cell depletion and/or 
mutations as well as local vascular damage causing a dimin-
ished skin recovery potential in the radiotherapy field. Inde-
pendently of the use of pemetrexed, radiotherapy or the exist-
ence of cancer has been shown to have an impact on TEN in-
cidence [13, 17]. On the other hand, a combination of radia-
tion therapy with pemetrexed up to the dose of 600 mg/m2 has 
been reported without major skin reaction in a phase I study 
[18], and early sites of cutaneous involvement are typically the 
presternal region and the face [13], and may coincidentally 
match with the radiation field in our patient. 

The aggravation of the skin lesions converged with the 
onset of neutropenia. The 2 previously reported cases of TEN 
after pemetrexed administration were also both associated 
with pancytopenia, although not strictly speaking neutropenia 
[8, 9]. Pathogenically, TEN is thought to be a specific drug 
hypersensitivity reaction [13]. Cytotoxic T lymphocytes and a 
loss of function of CD4+CD25+ regulatory T cells may play a 
major role in the initiation phase [13, 19]. Therefore, immuno-
suppression or immunomodulation caused by different condi-
tions, such as chemotherapy or AIDS (the latter increasing 
the risk 1,000-fold [15]), could facilitate the development of 

TEN by suppressing regulatory T cells. Additionally, neutro-
penia is a general risk factor for infection, including bacterial 
infections of affected skin, and it is conceivable that due to an 
altered cytokine environment it may also restrain the healing 
process.

Sharp’s syndrome is a mixed connective tissue disorder 
with frequent skin involvement characterized by vascular le-
sions, such as intimal proliferation and medial hypertrophy, 
primarily affecting small vessels and becoming manifest in a 
Raynaud’s phenomenon, swollen hands and puffy fingers or 
scleroderma-like vasculopathy [20]. Even though visible cuta-
neous manifestations are often restricted to hands and feet, as 
in the patient described here, Sharp’s syndrome is a systemic 
disease and the underlying vascular alterations may also be 
present in other skin areas, theoretically promoting cutaneous 
lesions caused by different agents. 

Because of its potential fatality, TEN is a medical emer-
gency. The high morbidity and mortality of TEN is caused not 
least by its rarity and the underestimation of its severity. Ini-
tial small and inconspicuous maculae rapidly develop into 
TEN and the patient may require intensive care. Therefore, it 
is crucial to stop the alleged causing agent immediately and to 
assure the diagnosis. The most serious problem, however, is 
the lack of an established standard treatment. Due to the rar-
ity of TEN, randomized controlled trials assessing the efficacy 
of different treatment options do not exist, and many case re-
ports lack important information about response to treatment 
and time of hospitalization [21]. The use of corticosteroids, 
high-dose intravenous immunoglobulin and other immuno-
suppressive therapies remains controversial and has proved 
no clear benefit compared to supportive treatment alone [13, 
22, 23]. Especially if septicemia is present, as often occurs 
when large skin areas are denuded, immunosuppression may 
herald the possibility of an exacerbation of the infection. 
Nevertheless, most authors currently favour the use of corti-
costeroids or intravenous immunoglobulin [13, 15, 21]. Pred-
nisone was started at the day of the first emergence of the 
rash in the patient described here, but was not successful in 
preventing severe skin detachment. However, as in the 2 
other cases of TEN after pemetrexed, which were also treated 
with systemic steroids [8, 9], the outcome for the patient was 
favorable. 
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