Considerations for use of immune checkpoint inhibitors during COVID-19 pandemic*

Current information suggests that cancer patients are a highly vulnerable group in the COVID-19 pandemic and have a poorer prognosis than those without cancer [1, 2]. To date, there is no conclusive clinical data to confirm whether immune checkpoint inhibitor (ICI) therapy increases, decreases, or has no effect on the severity of symptoms experienced with SARS-CoV-2 infection or the immune response associated with it [3], however, there is a theoretical risk that patients undergoing treatment with ICIs may respond to COVID-19 differently from other patients. Caution and additional monitoring is recommended when treating patients with confirmed COVID-19 who are undergoing treatment with PD-L1/PD-1 checkpoint inhibitors. 

Available Data

In pre-clinical models, PD-L1/PD-1 blockade is associated with serious exacerbation of inflammation in the setting of acute (as opposed to chronic) viral infection [4]. Clinical data to inform risk for patients on ICIs who develop acute SARS-CoV-2 infection is currently limited. There is accumulating clinical evidence that provides some reassurance about the safety of ICIs in patients with properly managed viral infections such as HBV, HCV, and HIV [5], but the relevance of this evidence in the context of COVID-19 is not clear. In a recent paper by Zhang et al., a strong association between anti-cancer therapy in the past 14 days and severe effects of COVID-19 was reported (HR=4.079, 95%CI 1.086-15.322, P=0.037). This retrospective analysis of 28 patients included 3 patients who received chemotherapy, 2 targeted therapy, 1 immunotherapy with chemotherapy and 1 radiotherapy, all who received treatment within 14 days before COVID-19 diagnosis [1]. 

Theoretical Risks

In the face of limited clinical information, the following theoretical risks are worthy of attention:
· Potential synergy or overlap in clinical and radiological features between immune mediated pulmonary toxicity with ICIs and coronavirus-related interstitial pneumonia [6], although there is some evidence which suggests that the type of lung damage in cancer vs infection may be different (e.g. “pneumonitis from checkpoint blockers respond to anti-TNF while pneumonitis from COVID-19 apparently does not”) [7].  
· A subgroup of patients with severe COVID-19 may experience cytokine storm syndrome [8], and viral infections are a known trigger for hyperinflammation [secondary Hemophagocytic Lymphohistiocytosis (HLH)]. ICIs, especially when used in combination with other immune modulators or targeted agents, can also be associated with hyperinflammatory syndromes and may increase the potential for immune overreaction [Cytokine Release Syndrome (CRS), HLH spectrum] in COVID-19 patients.
· Individual patient characteristics like immune set point, current oncologic status and general medical condition may influence the risk of clinical translation (if any) of preclinical observations.

Treatment Considerations 
· Prior to initiation of ICI therapy, individual patient risk for SARS-CoV-2 infection, current oncologic status and general medical condition should be considered. Screening for SARS-CoV-2 should be conducted in line with local or institutional guidance. Patients should be advised to follow local/WHO/CDC recommendations to avoid exposure to SARS-CoV-2 infections.
· For patients receiving ICIs, less frequent dosing intervals should be considered when locally approved and available for the patient’s indication [9, 10, 11] to minimize patient risk of infection.
· Currently, there are no evidence-based recommendations regarding use of corticosteroids to treat ICI associated immune mediated toxicities in context of COVID-19 pandemic; the relative merits of giving corticosteroids to patients with COVID-19 are a matter of debate [12, 13].
· Based on limited evidence from Zhang et al, ASCO recommends that clinicians consider interrupting anti-cancer treatment (not specific to ICIs) in patients with active COVID-19 [9]. For patients who develop COVID-19 while on ICI therapy, there is no data to inform decisions regarding continuation of therapy. Importantly, ICI discontinuation might not eliminate potential risk associated with ICIs given their long half-life which ranges from 6-27 days among molecules in this class [14].   
· Considerations for chemotherapy treatment during the COVID-19 pandemic are set forth by ASCO [9], and this guidance should also be applicable for patients receiving ICIs in combination with chemotherapy. 

[bookmark: _GoBack]While we await evidence-based recommendations, clinical decisions about administering ICI therapy in the context of  COVID-19 pandemic should account for different immunological status in patients who receive ICI therapy compared with chemotherapy or targeted therapy [6], and be based on individual patient assessment of benefit/risk informed by type of tumor, line of therapy/intent of treatment, response and tolerance to treatment, general medical condition of the patient, risk of SARS-CoV-2 infection (or for COVID-19 positive patients, acuity of infection), and for those patients who do receive ICI therapy, caution and additional monitoring is recommended.
* This statement represents the thinking as of Apr 10 2020, and given the dynamic situation with this pandemic, our knowledge and understanding is likely to evolve over time.
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