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Abstract: Immune checkpoint inhibitors such as monoclonal antibodies have been used recently with greater effect for the manage-
ment of non-small cell lung cancer (NSCLC). Sintilimab, a fully human IgG4 monoclonal antibody is specific for the immune 
checkpoint protein programmed cell death receptor-1 (PD-1). It is a common medication adopted for treating Hodgkin’s lymphoma 
and NSCLC. The adverse effects associated with the use of monoclonal antibodies should be closely monitored and in the current 
report, the use of sintilimab for treating NSCLC led to skin-associated adverse effects such as Stevens-Johnson syndrome and toxic 
epidermal necrolysis. Genetic testing showed that genes such as KRAS, CREBBP, NTRK1, RAF1, and TP53 were mutated. Initial 
visible symptom included the formation of a vesicular rash on the skin that had spread to the upper limbs, chest, and dorsum 1 week 
after the administration of sintilimab. The patient received anti-inflammatory agents to prevent worsening of the rashes and further 
infections. When the vesicles in back and limbs enlarged and the neck skin began to desquamate, the patient was diagnosed with 
Stevens-Johnson syndrome and sintilimab-induced toxic epidermal necrolysis. Toxic epidermal necrolysis was diagnosed via clinical 
symptoms and physical examination. The patient also reported the symptoms of oral mucositis. As soon as the dose of sintilimab was 
reduced to 20 mg/day, the skin-associated condition of the patient began to improve. Although the lump in the lungs decreased 
considerably 45 days after initial administration of sintilimab, the medication was stopped from use as soon as the skin-related 
symptoms improved after its withdrawal. This report suggests that close monitoring, personal care, and proper use of medications such 
as sintilimab should be implemented to avoid such rare skin-associated toxicities as an adverse effect. 
Keywords: sintilimab, checkpoint inhibitor, monoclonal antibody, NSCLC, adverse effects

Introduction
Adverse drug reactions (ADRs) are usually caused by errors in medications and their doses, leading to undesirable side 
effects or allergies that may occur as a result of hospital admission.1 It can arise due to diverse reasons including age, 
gender, route of administration, combinatorial interventions, genetic predispositions, comorbid conditions, and drug 
sensitivity of a patient.2,3 Information on the epidemiology of ADRs and primary care is scarce in published literature 
considering the life-threatening effects of ADRs associated with immunotherapy. Hence, creating an awareness and 
empowering a wide range of patients by educating them about the treatment-related ADRs and reporting them at the right 
time can help improve the treatment outcomes.4,5 Personal medicine can reduce the mortality associated with 
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hospitalization. Adverse effects can be classified into two types: augmented, predictable, and preventable dose-related 
type A and bizarre and unpredictable non-dose-related type B pharmacological effects.6,7

Monoclonal antibodies are a new class of antitumor agents used for targeted therapy of cancer by enhancing the effects 
of the immune system in clinic.8 These agents were expected to be less toxic than conventional chemotherapy by 
specifically targeting the cancer cells.9 In this connection, Sintilimab is an anti-PD-1 monoclonal antibody elucidated 
recently to possess antitumor effects and is widely used to treat NSCLC in China. It has been reported to be safe for use in 
targeted therapy of NSCLC compared to nivolumab and pembrolizumab.10 The antibody was studied for the very first time 
with regard to its clinical effects on lymphoma in March 2017 and on NSCLC in December 2017. Hence, it is relatively 
a new class of antibody used to treat NSCLC as a neoadjuvant and in monotherapy. The major pathological response and 
pathologic complete response for sintilimab in treating NSCLC were more than 40% and 16%, respectively, with a greater 
2-year disease-free survival rate. According to their pharmacokinetic behaviour, the epitope of sintilimab towards the PD-1 
complex is situated at the FG loop of PD-1. It is efficient in binding (owing to the hydrophobic and aromatic amino acid 
residues in the complementarity-determining region and a low dissociation constant of 74 pM for better activation of 
T-cells) with slower off-rate compared to several other monoclonal antibodies. Hence, they can stay at the targeted site for 
longer durations producing enhanced drug effect. Sintilimab at 1 mg/kg showed high levels of occupying PD-1 receptor in 
both tissues and blood. The monoclonal antibody showed no anti-drug antibody-positive reactions (0.52% of clinical 
patients) and did not critically raise neutralizing antibodies (0.26% of patients) after therapeutic administration. Yet, it is 
effective in producing antitumor effects at limited doses (range of 1 to 10 mg/kg).11,12

Although Sintilimab as a neoadjuvant has shown positive outcomes in NSCLC treatment, Stevens-Johnson syndrome 
(SJS) is a rare life-threatening type IV hypersensitivity reaction to immune checkpoint inhibitors (ICIs) that target 
programmed cell death protein 1 (PD-1).13,14 SJS and toxic epidermal necrolysis (TEN) are life-threatening hypersensi-
tivity reactions intermediated by cytotoxic T lymphocytes displaying blistering autoimmune reactions of the mucocuta-
neous regions with detachment of the epidermis and pervasive necrosis. The skin reaction of more than 30% is referred to 
as TEN, whereas the reactions existing to less than 10% of the body are referred to as SJS.15 To the best of our 
knowledge, this is one of the very few case reports published till date on TEN and SJS as an ADR of Sintilimab therapy 
in a patient with NSCLC. Therefore, the objectives were to present the clinical indices of ADR to Sintilimab, to prevent 
it, and to understand the pathophysiology of this ADR.

Case Presentation
A 68-year-old man was diagnosed with stage IV right lung adenocarcinoma with liver and mediastinal lymph node 
metastasis in January 2020. Genetic testing was performed on the patient’s blood and tumor tissues. The result showed 
that genes such as KRAS, CREBBP, NTRK1, RAF1, and TP53 were mutated. The tumor mutation burden (TMB) was 
5.2 per MB, microsatellite stable (MSS), and the expression of PD-L1 was 90% (TPS, tumor proportion score). On 31st 
January, the patient received first-line chemotherapy with an AP formulation: pemetrexed 0.75 g d1, cisplatin (40 mg d1- 
3). To improve the effect and refer to the gene test results, the patient received sintilimab (200 mg) on 20 February 2020, 
followed by chemotherapy with the AP formulation at the same dose as before. On 27 February 2020, the patient was 
diagnosed with a vesicular rash on the skin that had spread to the upper limbs, chest, and dorsum (Figure 1A). The 
patient was orally administered 8 mg methylprednisolone and 8.8 mg loratadine and intravenously administered 5 mg 
dexamethasone sodium phosphate starting 27th February. A clobetasol propionate cream was used to embrocate the rash. 
As soon as the patient began to show symptoms of fever (39.3 ◦C) on 1st March, we administered methylprednisolone 
40 mg Q8h together with cefoperazone sodium, sulbactam sodium (sulperazone), and vancomycin to prevent further 
infection. Bacteriological cultures of the patient’s blood, urine, and skin were negative on 4th March.

Although the body temperature decreased to 38 ◦C on 3rd March, the vesicles in back and limbs enlarged, and the 
neck skin began to desquamate (Figure 1B). Based on these findings and the patient’s history, SJS and TEN induced by 
Sintilimab were clinically diagnosed. Since skin biopsy was not performed, these two conditions were diagnosed 
predominantly by means of physical examination.

The immunoglobulin was intravenously administered at a dose of 20 mg/day from 5th to 13th March. The 
desquamation had spread to multiple regions of the head, neck, back, buttocks, and limbs with pain since 10th March, 
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and this condition took 1 week to improve (Figure 1C and D). Hence, methylprednisolone was reduced to 80 mg Q12h 
from 19th March (Figure 2A). Exudation decreased significantly starting 23rd March (Figure 2B and C), and skin- 
associated symptoms returned to near-normal levels (Figure 2D). On 19th February, the patient underwent CT scan 
(before sintilimab infusion). On 6th April, the lump in the right lower lung slightly reduced in dimension from 2.7 cm to 
2.4 cm (11%) compared to the former CT scan (Figure 3). The patient did not receive treatment with PD1 antibody again.

Adverse events arose after sintilimab administration, as confirmed by objective evidence. These effects were 
alleviated after discontinuation of the medication or administration of antagonist gamma globulin. Reasons other than 
drugs were not identified as the basis for these after-effects, which did not recur after the placebo administration. Toxic 
levels were not detected in blood circulation. The severity of the after-effects was neutral. Similar effects were observed 
in patients who were administered with similar drugs. The modified Naranjo adverse drug reaction questionnaire score 
was 6, suggesting that the drug was a probable cause of the after-effects.16

As an ADR related to the ulcerations of the oral mucosa, the patient reported pain while swallowing or drinking 
water, which was an outcome of oral mucositis. Although oral mucositis is a very rare ADR (occurrence rate of less than 
10%) arising due to immunotherapy, it was observed in this case.17,18 This ADR is more commonly seen with the use of 
anti-PD-1 inhibitors than with the use of CTLA-4 inhibitors.19

Informed consent was obtained from the patient before the submission of this case report for publication including the 
use of images. Ethical approval for this report was obtained from the Affiliated Hospital of Integrated Traditional Chinese 
and Western Medicine, Nanjing University of Chinese Medicine.

Discussion
Tumor cells often escape the immune response by involving checkpoint proteins, such as PD-1, which may elude the 
activity elicited by monoclonal antibodies as immune checkpoint inhibitors.20 In the last decade, checkpoint inhibitors 
have been used to improve the sensitivity of NSCLC cells to such inhibitors by tailored therapy. However, ADRs can 

Figure 1 Clinical photograph of the patient demonstrating erythematous plaques and desquamation. (A) On February 27, 2020, the patient developed red rashes on the 
upper limbs, the front chest, and the back. The rashes were slightly raised above the skin and were not accompanied by itching. (B) On March 6, 2020, the patient’s blisters 
around the mouth, back, and limbs progressed more than before, and the skin on the neck began to peel off. (C) On March 10, 2020, the patient experienced skin peeling on 
the head, neck, back, and buttocks, with significant pain, and new blisters appeared on the lower limbs. (D) On March 15, 2020, the patient’s skin peeling worsened. Skin 
peeling was also observed on the external genitalia and around the anus, with bright red skin exposed, accompanied by exudation.
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develop with constant use of monoclonal antibodies.21 Previous studies have suggested that targeted cancer therapy using 
monoclonal antibodies can lead to SJS. Drug-reactive T-cells are primarily responsible for ADRs associated with the use 
of sintilimab, resulting in SJS.22,23 SJS is a lethal or fatal ADR associated with the extensive use of drugs, particularly 
anticancer agents.24,25

Figure 2 Clinical photograph of the patient recovering from SJS. (A) On March 19, 2020, the patient’s skin exudation began to decrease. (B) On March 23, 2020, the 
patient’s skin gradually became dry and started to heal. (C) On March 30, 2020, the patient’s skin further healed and was dry without exudation, with only a small amount of 
bright red skin exposed on the buttocks. (D) On April 6, 2020, the patient’s skin damage was significantly healed.

Figure 3 CT scans of the tumor before and after treatment with Sintilimab.
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Mutations in carcinogenic KRAS and TP53 genes are widely detected in patients with NSCLC, where conventional 
chemotherapy may require the assistance of adjuvants. These genes remain drivers of metastasis in patients who are critically- 
ill.26,27 These mutations could lead to intensified expression of other gene cascades, making the cancerous forms more 
aggressive. This may lead to a shortening of survival in such patients, even after the administration of therapeutic drugs. This 
can assist in the upregulation of PD-L1 in NSCLC cases in an ERK-phosphorylation-dependent manner by causing failure in 
PD-1/PD-L1-targeted therapy. The co-mutated expression of TP53 along with KRAS can be advantageous as the survival 
value is higher in this case rather than “KRAS-only” mutations.28 Concomitant mutations in CREBBP, NTRK1, and RAF1 
have also been observed previously in patients with, NSCLC which can decrease mean progression-free survival.29

An observed 5.2 per MB indicated intermediate TMB, and SJS was observed at this moderate level of TMB in our report.30 

The PD-L1 score of 90% TPS was predominantly male sex-associated, accounted for 9% of TDS for all ages regardless of their 
smoking behavior and was located as a central tumor, as reported previously.31 The cancer cells were capable of efficient 
mismatch repair, and the tumor cells possessed similar repeats to those of normal cells, as they were microsatellite-stable (MSS). 
There is a great challenge in treating such ‘cold tumors’ as immune response is hard to exhibit as they are tough to home into 
tumor environment and are resistant to ICIs. Cold tumors can be transformed into hot tumors for effective therapy.32,33

Sintilimab is a fully human IgG4 monoclonal antibody and an inhibitor that interacts with PD-1 and reinstates antitumor 
response. It has reached Phase III trials for the treatment of NSCLC with several ongoing clinical trials. Grade 3 or 4 pyrexia 
is the most common sintilimab-associated ADR. Early symptoms of SJS include fever, malaise, anorexia, pharyngitis, and 
headache, which can persist for approximately 11 days. Oral and skin lesions were the major types of lesions observed. 
Pulmonary symptoms can also accompany adults rather than young children. Skin biopsy and immunofluorescence are used 
for the clinical diagnosis of SJS, whereas SCORTEN is associated with prognosis. The early withdrawal of drugs is critical 
for prognosis. In addition, elevated levels of granulysin were observed in the serum of patients with SJS before the 
appearance of skin lesions. In addition, the levels of high-mobility group B protein (HMGB1) and interleukin 15 (IL-15) are 
correlated with the pathogenesis and progression of SJS. However, reports of systemic therapy are inconclusive. Therefore, 
calorie and fluid requirements should be monitored, along with supportive care, to decrease mortality.34–36

A vesicular rash of the skin that had spread to the upper limbs, chest, and dorsum was commonly observed in patients 
with SJS after 4 days to 2 weeks, which was 7 days in the present case.37,38 Methylprednisolone, Dexamethasone, and 
Loratadine are usually administered to manage and treat SJS symptoms; therefore, they were used in this case.39–41 As 
supportive care is the primary mode of pain management or therapy in SJS, topical application of clobetasol once daily 
was recommended and used.42,43

With regard to previous literature that relates to this report, there is a case report that connects the use of sintilimab 
and TEN as an adverse effect of use in treating a 59-year-old NSCLC patient. Sintilimab was administered as 
a neoadjuvant along with chemotherapy, which resulted in more than 50% of skin-associated effects referred to as 
TEN. TEN was diagnosed by the patient’s history of sintilimab administration, medical symptoms, and physical 
examination. Interestingly, the skin-associated symptoms were observed only after three cycles of neoadjuvant therapy, 
which resulted in a partial response after lobectomy. The condition of the patient worsened to be diagnosed with TEN 
after the continuation of neoadjuvant therapy ten days post-surgery. Fever (>40 °C) and maculopapular rashes of the 
chest and abdomen were observed. To treat the symptoms of sintilimab-induced TEN, anti-inflammatory agents were 
used, similar to that of our report.44 Similar to sintilimab, anti-PD-1 antibodies such as nivolumab and pembrolizumab 
resulted in TEN and SJS with fewer occurrences (approximately 0.4% of the adverse effects reported with the use of 
immune checkpoint inhibitors). The median onset age was 66 and the adverse effects were predominantly observed 
among male lung cancer patients and almost all patients were withdrawn from monoclonal antibody use as soon as SJS/ 
TEN was observed. SJS/TEN was observed after a median duration of 25.5 days.45 Similar reports suggesting the 
occurrence of SJS/TEN after the administration of sintilimab or other anti PD-1 antibodies like nivolumab and 
pembrolizumab for treating other types of malignancies have also been published.46–51

Conclusions
SJS/TEN as an ADR of the PD-1 inhibitor Sintilimab use was reported in this case study. Initially, mutations of oncogenic 
genes such as KRAS, CREBBP, NTRK1, RAF1, and TP53 indicating the onset of NSCLC was witnessed. Vesicular rashes 
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were observed across the chest, upper limbs, and dorsum regions after the administration of sintilimab. The patient was 
diagnosed with SJS/TEN after the vesicles in back and limbs enlarged and the neck skin began to shed off. Anti-inflammatory 
agents were administered to prevent rashes from getting worse and sintilimab administration was withdrawn, which resulted in 
improvement of patient’s condition from SJS/TEN. This case report concludes that proper use of adjuvant therapy at proper 
doses and assessing the duration of administration based on the patient characteristics such as age can minimize the ADRs of 
antibodies intended for NSCLC treatment. Therefore, close monitoring of the patients is a preventive measure for eluding 
unintended adverse effects. Specific care by communicating with the patient about the ADR recorded should be properly 
executed. Physician input, proper nursing care, and patient compliance, therefore, remain critical for better management and 
rapid recovery in such cases. These measures can result in better treatment and help in avoiding undesired severe and life- 
threatening skin-associated toxicities such as SJS/TEN as an adverse effect of the use of immune checkpoint inhibitors.

Disclosure
The authors report no conflicts of interest in this work.
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