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Introduction

Immune checkpoint  inhibitors  (ICPs) ,  including 
programmed cell death-1 (PD-1) inhibitors, PD ligand 1 
inhibitors (PD-L1), or cytotoxic T lymphocyte antigen 4 
(CTLA-4). ICPs have revolutionized the treatment of lung 
and many other cancers by disrupting interactions between 
receptors and ligands in the tumor microenvironment, 
enabling T cells to recognize and attack cancer cells (1). 
While blocking the negative regulatory signals of immune 

cells and enhancing the anti-tumor effect of T cells, ICPs 
may also abnormally enhance normal immune responses, 
resulting in the loss of immune tolerance to self-antigens 
and excessive activation of autoimmunity, manifested as 
a series of immune-related adverse events (irAEs) (1). Of 
these irAEs, checkpoint inhibitor-related pneumonia (CIP) 
occurs in 5–10% of lung cancer patients and can be fatal 
when it occurs (2-4). Published consensus guidelines can 
aid in the clinical diagnosis and management of irAEs, 
but insufficient evidence exists for infliximab in steroid-
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refractory CIP (3,5). Here, we report a patient with small 
cell lung cancer (SCLC) suffered from severe CIP after 
using PD-1 inhibitor combined with chemotherapy and 
radiotherapy, and review the relevant literature to improve 
the rational use of infliximab for the treatment of steroid-
refractory CIP. We present the following case in accordance 
with the CARE reporting checklist (available at https://tcr.
amegroups.com/article/view/10.21037/tcr-22-1162/rc).

Case presentation

A 67-year-old male patient was diagnosed with right upper 
lung small cell lung cancer (T2N2M0 IIIa, limited stage) 
due to cough and sputum bloody, and received tislelizumab 
200 mg D1, irinotecan 240 mg D1, and nedaplatin 110 mg 
D1 After 2 cycles of treatment (D1, D21), we performed 
a 4-month follow-up and recorded the imaging changes 
of the patient’s chest (Figure 1). The curative effect was 
stable after the second cycle (Figure 1A-1D). Then 30 
times of lung radiotherapy (tumour does DT60Gy/30fx) 
were performed. Cough, expectoration, blood in sputum, 
and shortness of breath occurred during radiotherapy. Our 
repeat chest CT showed multiple ground-glass opacities in 
the upper and lower fields of the right lung, and thickened 
interlobular septa. Immune-related pneumonia was 
considered, and radiation pneumonitis was not ruled out 
(Figure 1E-1H). Prednisone 10 mg orally once a day was 
given, which had a certain relieving effect. Subsequently, a 
similar chemotherapy regimen was given in the third cycle, 
but the immunotherapy was stopped.

Four and a half months after the first immunotherapy, the 
patient was admitted to our respiratory medicine unit with 
rapidly worsening fever and dyspnea. The oxygenation index 
value for arterial blood gas analysis was 162 mmHg. Blood 
routine examination showed that the red blood cell (RBC) was 
6.26×109/L, the hemoglobin (HGB) was 86 g/L, the platelet 
(PLT) was 322×109/L, and the neutrophil percentage 
(Neu%) was 77.10%. Other blood tests showed that 
procalcitonin (PCT) was 0.75 ng/L, interleukin-6 (IL-6) 
was 55.60 ng/L, high-sensitivity C-reactive protein (hsCRP) 
was 131.00 mg/L, and tumor necrosis factor (TNF-α) 
was 15.90 ng/L (normal range, 0–8 ng/L), IL-1β of  
21.9 pg/mL (normal range, 0–5 pg/mL), and IL-8 and IL-
10 in the normal range, and five items of liver function, 
kidney function, and thyroid function were not abnormal. 
Chest CT showed extensive ground-glass opacities and 
interlobular septal thickening in both lungs, accounting 
for approximately 75% of the lung fields (Figure 1I-1L). 

Combined with the patient’s medical history, laboratory 
tests, and chest CT, the clinical diagnosis was severe CIP 
(grade 4), and continuous high-flow humidified oxygen 
therapy was performed with intravenous injection (IVIG) 
of high-dose methylprednisolone sodium succinate (240 mg  
4 mg/kg qd,  continuous 3 days,  then tapered) in 
combination with gamma globulin (0.4 g/kg, 5 days). The 
patient’s fever improved, but dyspnea and oxygenation 
index worsened for 3 consecutive days (Figure 2) . 
Therefore, infliximab (5 mg/kg) was added on day 4, and 
methylprednisolone sodium succinate was started to down-
regulate (20% reduction every 10 days). The patient’s 
dyspnea gradually improved, and the oxygenation index 
gradually increased from day 5. Our repeat chest CT on the 
day 12 after infliximab treatment showed obvious absorption 
of bilateral lung lesions (Figure 1M-1P), and a second dose 
of infliximab (5 mg/kg) was given. We review chest CT 
after two doses of infliximab showed further absorption in 
both lungs (Figure 1Q-1T), and the patient was discharged 
smoothly. During hospitalization, G test (1,3-β-D glucan 
test), GM test (galactomannan test), cryptococcal antigen, 
blood culture, and sputum culture were all negative, 
but moxifloxacin, meropenem, and voriconazole were 
administered empirically to control infection.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

The overall incidence of CIP is about 0–10% (6), and 
multiple studies have reported that PD-1 monoclonal 
antibody has a higher risk of CIP than PD-L1 monoclonal 
antibody (7). A meta-analysis of 20 studies on PD-1 
inhibitors reported an overall incidence of 2.7% (8). 
In the RATIONALE 304 study, the incidence of CIP 
was 9% in patients receiving tislelizumab combination  
therapy (9). Currently, the combination regimens of PD-1/
PD-L1 inhibitors and chemotherapy or radiotherapy have 
become a promising treatment strategy for advanced lung 
cancer, which does not appear to increase the incidence 
of CIP obviously, compared to PD-1/PD-L1 inhibitors 
alone (10,11). The clinical symptoms and imaging findings 
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of patients with CIP are nonspecific, and severe CIP has 
a high mortality rate (3,4,12). Chest CT can show various 
interstitial pneumonia-like manifestations, such as acute 
interstitial pneumonia (AIP), acute respiratory distress 
syndrome (ARDS), opportunistic pneumonia (OP), and 
nonspecific interstitial pneumonia (NSIP) (13). The 
diagnosis of CIP should be based on comprehensive factors, 
including medication history, clinical manifestations, 
imaging manifestations, exclusion of infectious, cancerous 
lymphadenitis, and treatment response. This patient 

developed radiotherapy-side interstitial pneumonitis 
during radiotherapy, which is 2.5 months after tislelizumab 
administration, and CIP (grade 2) was considered, but 
radiation pneumonitis was not completely ruled out. Lung 
lesions did not worsen after 10 days of oral prednisone 
(10 mg/day), but rapid progression of respiratory failure 
occurred after taking half a month, which is 5 months 
after immunotherapy, chest CT showed bilateral AIP-
like changes, we considered irAEs. The key points for 
us to consider irAE are through our dynamic follow-up 
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Figure 1 Imaging changes. (A-D) Chest CT after 2 cycles of chemotherapy combined with immunotherapy. (E-H) Chest CT at 2.5 months 
after immunotherapy, 5 days after lung radiotherapy. (I-L) Chest CT at 4.5 months after immunotherapy, prednisone 10 mg orally for half a 
month. (M-P) Chest CT after the first dose of infliximab. (Q-T) Chest CT after the second dose of infliximab. CT, computed tomography.
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chest imaging, the lung lesions of this patient involved 
all lobes of both lungs, and the distribution of lesions was 
not limited to the radiation field, showing a multifocal 
distribution, followed by rapid progressive ground-glass 
opacity and consolidation in both lungs. Severe CIP  
(grade 4) was considered, and confirmed by later 
examination and treatment response. Steroid- refractory 
CIP was defined as a failure of clinical improvement of CIP 
after a minimum of 48 hours of high-dose corticosteroids 
(prednisone 1–2 mg/kg/day or more) to up to 14 days 
of corticosteroids (7,14). Steroid-refractory CIP is a 
fatal clinical phenomenon, and its incidence is poorly 
understood. Balaji et al. estimated the incidence of steroid- 
refractory CIP among patients referred for multidisciplinary 
care, at a surprisingly high 18.5% (15). The most common 
imaging manifestation is diffuse alveolar damage (DAD), 
and 75% of primary tumors are lung cancer (15).

According to ASCO guidelines, the management 
of CIP should be based on the grading of immune-
related pneumonitis (5). Grade 2 CIP patients, with new-
onset symptoms, generally accumulating 25–50% of the 
lung fields, need to suspend ICPs treatment and take  
1–2 mg/kg/day oral prednisone. Grade 3–4 CIP patients, 
with severe new-onset symptoms require hospitalization, 
are recommended to permanently stop ICPs and add 

intravenous methylprednisolone at 1–2 mg/kg/day. If 
symptoms improve within 48 hours, the dose can be 
gradually reduced to discontinuation after 4–6 weeks. 
For steroid-refractory CIP with no improvement in 
symptoms and blood oxygen saturation within 48 hours, 
immunosuppressive agents should be added, including 
infliximab, mycophenolate mofetil  or intravenous 
immunoglobulin. At the same time, preventive or empirical 
anti-infective treatment is required (5).

Infliximab is a monoclonal anti-TNF-α antibody used to 
treat various autoimmune diseases, or severe COVID-19 (16). 
According to ASCO guidelines, infliximab has become a 
commonly used drug for the treatment of steroid-refractory 
irAEs during ICP treatment (5,14). There is relatively 
sufficient evidence for infliximab in the treatment of steroid-
refractory colitis (5,14). However, results are ambiguous for 
infliximab in the treatment of steroid-refractory CIP, also 
includes myocarditis (16,17). Some data about infliximab 
in steroid-refractory CIP are positive (18), but others are 
opposite. Balaji et al. reported that infliximab-treated group 
had a mortality rate of 100%, but the gamma globulin for 
IVIG alone group showed relatively good results (15). Our 
patient developed new symptoms 2.5 months after the first 
dose of tislelizuma, chest CT showed interstitial pneumonia 
in both lobes of the right lung. Unfortunately, only  
10 mg/day of prednisone was given, a regimen that may 
have been insufficient and led to subsequent exacerbations 
of CIP.

After the patient’s condition progressed rapidly, the 
inflammatory factors were examined with 55.60 ng/L of 
IL-6, 131.00 mg/L of high-sensitivity C-reactive protein 
(hsCRP), 15.90 ng/L (0–8 ng/L) of TNF-α, 21.9 pg/mL 
(0–5 pg/mL) of IL-1β, and normal range of IL-8 and IL-10. 
After two doses of infliximab treatment, clinical symptoms 
and imaging was significantly improved. To our knowledge, 
there are no materials about the relationship between 
efficacy of infliximab with any inflammatory factors. This 
case suggests that inflammatory factors, especially TNF-α, 
may be prospective in predicting the efficacy of infliximab 
in the treatment of steroid-refractory CIP (19,20), but a 
large amount of evidence-based evidence is still needed.

The diagnosis and treatment of CIP is a thorny issue 
facing the current use of ICPs in the treatment of cancer. 
There are no prospective clinical trials to determine the 
identification and optimal treatment of CIP from other 
pneumonitis. Treatment plan relies mostly on the experience 
of the medical team. This report implies that infliximab 
should be considered when high-dose glucocorticoids 
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Figure 2 Changes of oxygenation index in blood gas. The first 
red indicates the oxygenation index of the patient when he was 
admitted to the department, the second red color indicates that 
the patient’s oxygenation index did not change after hormone 
combined with immunoglobulin treatment before, oxygenation 
index increased on day 2 after the addition of infliximab, which is a 
breaking point for the improvement of the disease.
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combined with immunoglobulin is ineffective in severe 
CIP. More research about inflammatory factors, especially 
TNF-α, is needed in the future to predict suitable patients 
for infliximab in the treatment of steroid-refractory CIP.
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