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Successful treatment after toxic epidermal necrolysis induced by AZD-9291 in a patient with non-small cell lung cancer: A case report
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Abstract
BACKGROUND
Toxic epidermal necrolysis and Stevens-Johnson syndrome are acute life-threatening skin reactions. AZD9291 has been developed as a third-generation epidermal growth factor receptor (EGFR)-tyrosine kinase inhibitor (TKI) with activity against T790M mutation.

CASE SUMMARY
Herein we report a 68-year-old woman who developed a large area of skin necrosis and was diagnosed with toxic epidermal necrolysis after AZD-9291 ingestion. To the best of our knowledge, this is the first case reported in patients with EGFR T790M mutation in non-small cell lung cancer (NSCLC). Cabozantinib combined with erlotinib had clinically meaningful effectiveness, with additional toxicity that was generally manageable.

CONCLUSION
Treatment with AZD-9261 is effective in regressing the growth of the NSCLC and can bring some hope to despairing patients. We hope that more research will be carried out on the association between severe rashes and EGFR-TKIs, and more safe and effective drugs can be developed.
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Core Tip: To the best of our knowledge, this is the first case reported in a patient with epidermal growth factor receptor T790M mutation in non-small cell lung cancer. Cabozantinib combined with erlotinib had clinically meaningful effectiveness, with additional toxicity that was generally manageable.
INTRODUCTION
[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45]Toxic epidermal necrolysis (TEN) and Stevens-Johnson syndrome (SJS) are acute life-threatening skin reactions. Both are rare, with TEN and SJS affecting approximately 1 or 2/1000000 annually. The average reported mortality rate of SJS is 1%-5%, and that of TEN is 25%-35%. The diseases are characterized by mucosal skin blistering and shedding, along with sudden signs of high fever and systemic toxicity[1]. SJS is diagnosed when the epidermal detachment covers 10% of the body surface area, TEN is diagnosed when 30% is affected, and SJS/TEN overlap when 10%-30% is affected[2].
[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK46][bookmark: OLE_LINK48][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK51][bookmark: OLE_LINK52]Drugs are assumed or identified as the main cause of SJS/TEN in most cases. Medications most often used for SJS/TEN include B-Lactams, nonsteroidal anti-inflammatory drugs, anticonvulsants, barbiturates, and allopurinol[3]. It is rarely reported with targeted antitumor drugs, especially AZD-9291, which is a representative third-generation epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI). AZD-9291 was shown to have superior efficacy and less toxicity, and to be especially suited for patients with EGFR T790M mutation[4]. To the best of our knowledge, there is only one previously reported case of AZD-9291precipitating SJS/TEN in patients with advanced EGFR mutation-positive non-small cell lung cancer (NSCLC)[5]. We report a 68-year-old woman who developed extensive skin necrosis after taking AZD-9291, and was diagnosed with TEN.

CASE PRESENTATION
Chief complaints
The patient was a 68-year-old woman with a medical history of postoperative treatment of NSCLC with bone metastasis 1 year 8 mo before presentation.

History of present illness
A review of the patient’s medical history revealed nothing significant other than lung cancer and hypertension.

History of past illness
A review of the patient’s medical history revealed nothing significant other than lung cancer and hypertension.

Personal and family history
The patient had no significant personal or family history.

Physical examination
The patient presented with multiple erythematous papules mainly on the face and thigh on day 74. Seventy-eight days later, the patient developed several oral blisters and scattered erythema papules that rapidly developed into mucosal erosion and systemic epidermal abscission including the skin on the face and back (Figure 1). The large area of exfoliation involved 30% of the body surface area. Nikolsky’s sign was positive. Despite the severity of the disease, the patient’s general condition is acceptable.

Laboratory examination
[bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK57][bookmark: OLE_LINK58]Routine laboratory examination revealed normal alanine aminotransferase (ALT 22 U/L, normal limits 13-69 U/L). Laboratory markers of systemic involvement indicated anemia, leucopenia, hypoalbuminemia, and hyponatremia. More importantly, there was no short-term drug or diet exposure before the outbreak. In addition, the interval between the first administration of AZD-9291 and the onset of disease was consistent with hypersensitivity latency. Bacterial cultures of blood, urine, and blisters revealed no evidence of bacterial infection. A drug lymphocyte-stimulation test was positive for AZD-9291, with a stimulation index of 2.6. As the above information was indicative enough, and the patient refused to have a pathological examination, biopsy was not performed.

Imaging examination
Chest computed tomography (CT) showed pulmonary lesions in posterior segment of right upper lobe, and peripheral lung cancer with multiple pulmonary metastases. Multiple metastases of the thoracic vertebrae, sternum, and ribs were considered (Figure 2A and B), which were similar to previous CT images (Figure 2C and D). Follow-up was recommended.

FINAL DIAGNOSIS
We concluded that AZD-9291 had caused TEN.

TREATMENT
AZD-9291 was immediately discontinued. Emergency routine blood and blood chemistry examination indicated a low leukocyte count, hypoalbuminemia, and electrolyte disorder, suggesting that we needed to maintain the leukocyte level and correct the electrolyte disorder by administering albumin. The patient was treated with 10 g/d human immunoglobulins for 5 d and 60 mg/d of methylprednisolone for 5 d as steroid pulse therapy, followed thereafter by 40 mg/d for 3 d. Blisters and sites with exudate were coated with ethacridine lactate solution once a day. Erosive areas were treated with chloramphenicol dexamethasone ointment and covered with oil gauze once a day. During treatment, secretions were regularly collected to detect infection. Erosive genital mucosa was treated with medical colloidal dispersant several times a day. Blood scabs involving the eyes, nose and oral mucosa were regularly cleaned to prevent adhesion. The patient recovered from TEN after 2 wk of intensive therapy. Prednisolone was tapered off and finally discontinued over 1 mo. No recurrences were observed.
After she stopped taking the AZD-9291, the patient received oral erlotinib 150 mg daily plus oral cabozantinib 60 mg daily. A mild rash on the face was considered an adverse event, and the dose of cabozantinib was reduced to 20 mg on day 10. The patient is still being treated with erlotinib plus cabozantinib without acquired resistance or SJS/TEN recurrence 12 mo after TEN.

OUTCOME AND FOLLOW-UP
Chest CT follow-up after discharge showed that the lung tumor size was similar to before. Until the submission of this report, the tumor was still the same as before. What’s more, no new metastatic lesions have been found.

DISCUSSION
SJS and TEN are difficult to resolve because of rapid progression. Therefore, early diagnosis and prompt withdrawal of the culprit drugs are of great importance. Histological workup of fresh cryosections and conventional formalin-fixed sections of the skin and direct immune fluorescence staining should be additionally performed. The skin should be treated conservatively to prevent the loss of fluid and occurrence of infection.
Lung cancer is the most common cancer-related mortality worldwide, with about 80%-85% of patients suffering from NSCLC[6]. EGFR mutations are present in approximately 10% of Caucasian NSCLC patients and 30% of Asian NSCLC patients[7]. EGFR-TKIs are key drugs, with clinical benefit to NSCLC patients harboring EGFR mutations. Despite an initial favorable response, the vast majority of patients will experience disease progression and acquire resistance to EGFR-TKIs[8]. T790M as the secondary mutation in EGFR is the most common mechanism of acquired resistance[9]. AZD9291 has been developed as third-generation EGFR-TKI with activity against T790M mutation. AZD-9291, also known as osimertinib, is a selective inhibitor of EGFR-TKI sensitization and EGFR T790M mutation with obvious curative effect and a low incidence of serious side effects.
The incidence of cutaneous adverse events, which are common during treatment with EGFR-TKIs, is less frequent with AZD-9291 compared with first and second generation EGFR-TKIs, afatinib, gefitinib, or erlotinib. Adverse effects consist mainly of diarrhea, rash, dry skin, pruritus, and nausea. It was reported that the severity of rash is positively correlated with the EGFR-TKI titer. A meta-analysis of the relationship between EGFR-TKI-related rash severity and efficacy found that patients with rash had longer progression-free survival than patients without rash[9]. Perhaps, rash can be regarded as a response marker that may be related to prolonged survival time. However, when severe epidermal ablation and necrosis occur, the drug must be discontinued. It is very beneficial to accurately evaluate the severity of drug reactions and promptly take corrective treatment measures.

CONCLUSION
[bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK68]This is the second report of TEN associated with AZD-9291. The patient discontinued AZD-9291 because of TEN. CT of the lung was basically unchanged from previous images, and there seemed to be less hydrothorax. Compared with the other reported case, this patient has longer survival. The patient in our study received oral erlotinib 150 mg daily plus cabozantinib 20 mg daily. Erlotinib is approved for the treatment of all patients with advanced NSCLC but is most active in the treatment of EGFR with mutant EGFR.
Cabozantinib-based regimens are used as second-line or third-line treatment of advanced NSCLC patients with wild-type EGFR. This case is consistent with the reports that, in NSCLC patients with EGFR T790M mutation, cabozantinib combined with erlotinib has clinically meaningful results, with additional toxicity that was generally manageable. On the other hand, compared with the previously reported case, the woman in our study used AZD-929 longer. Perhaps the patient benefit can be attributed to the longer time of use of AZD-929. In the Asian population, first-line treatment with osimertinib showed clinical improvement of progression-free survival (PFS) compared with standard EGFR-TKIs, with an overall safety profile consistent with that seen in the phase III FLAURA study population[10]. That is to say, AZD-9261 treatment inhibited the growth of NSCLC and can bring some hope to despairing patients. We hope to conduct more research on the relationship between severe rashes and EGFR-TKIs in order to develop safer and more effective drugs.
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Figure Legends
[image: ]
Figure 1 Appearance of the drug eruptions in our patient. A: Facial findings on day 74 after AZD-9291 treatment; B, C, and D: Improvement of the skin rash after 14 d of treatment.
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[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK47]Figure 2 Chest computed tomography changes. A and B: Chest computed tomography findings on day 128 of AZD-9291 use; C and D: Chest computed tomography on day 45 of AZD-9291 use.
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