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Results. 96 reports of transplant rejections following ICI were included, including kidney (n=65), liver (n=23), cornea (n=2) and heart (n=5). Main indication reported for ICI was malignant melanoma (39/89, 43.8%). Time to onset between first ICI administration and rejection was 21 [interquartile range: 13;56] days. Kidney transplant rejection was associated with nivolumab (IC025=1.32), pembrolizumab (IC025=1.17) and ipilimumab (IC025=0.33); while liver transplant rejection was mostly over-reported with nivolumab (IC025=1.95). Overall, anti-PD-1 and anti-PD-L1 were more involved than anti-CTLA-4 drugs (93.0% vs 7.0%). Subsequent mortality was 36.5% and involved liver-transplant recipients more than other organ recipients (p<0.0001). When performed, all biopsies reported acute cellular rejections, but only few showed concomitant antibody-mediated lesions (6/28,

Introduction

Immune checkpoint inhibitors (ICI) have improved clinical outcomes in multiple cancer types and are now a mainstay of cancer treatment. [START_REF] Postow | Immune Checkpoint Blockade in Cancer Therapy[END_REF] Adverse events related to these agents are caused by the removal of nodes of self-tolerance, which may in turn cause autoimmune-like phenomena. [START_REF] Johnson | Immune Checkpoint Inhibitor Toxicity in 2018[END_REF] Checkpoint blockade removes key homeostatic regulatory pathways that govern cellular and antibody-mediated responses. Based on known mechanisms of action and preclinical study results, patients with a history of solid organ transplant were considered at high-risk of alloreactivity, transplant rejection, and death, [START_REF] Hargadon | Immune checkpoint blockade therapy for cancer: An overview of FDA-approved immune checkpoint inhibitors[END_REF][START_REF] Riella | Role of the PD-1 pathway in the immune response[END_REF][START_REF] Zhang | Selective CD28 Inhibition Modulates Alloimmunity and Cardiac Allograft Vasculopathy in Anti-CD154-Treated Monkeys[END_REF] all the more so that they are at increased risk of developing cancer. [START_REF] Engels | Spectrum of cancer risk among US solid organ transplant recipients[END_REF] This patient population often needs treatment with antineoplastic agents, including with ICI in some cases. [START_REF] Engels | Cancer in Solid Organ Transplant Recipients: There Is Still Much to Learn and Do[END_REF] Hence, ICI safety in solid-organ transplanted patients remains to be determined in order to better assessing the risk-benefit ratio of ICI. [START_REF] Zehou | Ipilimumab for the treatment of advanced melanoma in six kidney transplant patients[END_REF][START_REF] Aguirre | Immune Checkpoint Inhibitors and the Risk of Allograft Rejection: A Comprehensive Analysis on an Emerging Issue[END_REF] The present paper characterizes ICI-induced transplant rejections with an analysis of the World Health Organization (WHO) pharmacovigilance database of individual case safety reports (ICSR), VigiBase®; and combines them with case reports drawn and updated from systematic analysis of literature. [START_REF] Lindquist | the WHO Global ICSR Database System: Basic Facts[END_REF] 

Methods

Study design and data sources

Data extraction strategy

This study included all solid organ transplant rejections (hereafter noted transplant rejections) notified as suspected to be caused by ICIs between inception on Nov 14, 1967, and Dec 29, 2019. Of note, reports of ICSRs associated with ICIs started in 2008. To extract the data, the search criteria used for VigiBase's query were MedDRA high level terms "Transplant rejection" and "Transplantation complications" with the following ICIs: nivolumab, pembrolizumab, atezolizumab, durvalumab, avelumab, ipilimumab, tremelimumab and cemiplimab. We excluded unspecified types of transplant rejections and all preferred terms that included "graft versus host" from our analysis. The final outcome of the ADR was analyzed and any reported death or fatal outcome related to the rejection adverse event was sought.

Statistical analysis

Association was estimated using disproportionality analysis (also known as case-noncase analysis) methodology. Briefly, the estimate of disproportionality analysis can be calculated by the information component (IC) for which IC025 is the lower end of its 95% credibility interval. A positive IC025 is statistically significant. The IC calculation was based on the number of specific ADR reported with each ICI molecule versus all ADR with all medicines in VigiBase®. Like others, our research group previously used this method and database to describe the spectrum of cardiovascular diseases and other immune-related adverse events associated with ICI. [START_REF] Salem | Cardiovascular toxicities associated with immune checkpoint inhibitors: an observational, retrospective, pharmacovigilance study[END_REF] More details are provided in Supplementary Material.

Continuous variables are presented as median (interquartile range: first quartile; third quartile) and categorical variables as number (percentage). Continuous variables were compared using Mann-Whitney test, due to non-parametric distribution (as attested by Shapiro-Wilk test. Categorical variables were compared between toxicities using Fisher's exact test, and odds-ratio was computed for significant values (with significance reached when p<0.05). GraphPad Prism 6.0 (GraphPad Software, California, United States of America) was used as statistical software for simple comparisons.

Systematic literature review

A PubMed systematic literature review of all published cases of transplant rejections related to the anti-PD-1, anti-PDL-1 and anti-CTLA-4 antibodies or combination therapy was performed in February 2020. The Preferred Reporting for Systematic Reviews (PRISMA) guidelines were followed, without language restriction or search time constraint. The methodological search strategy included keywords associated with MeSH terms (Medical Subject Headings): ("immune checkpoints inhibitors" OR ("immune" AND "checkpoints") OR ("checkpoint" AND "inhibitor") OR "nivolumab" OR "pembrolizumab" OR "ipilimumab" OR "cemiplimab" OR "durvalumab" OR "atezolizumab" OR "avelumab" OR "tremelimumab" OR "PD-1 blockade") AND ("transplant rejection" OR ("transplant" AND "rejection") OR ("transplant" AND "rejection") OR "transplant rejection"). We matched patients from VigiBase® to literature case reports to avoid redundant cases and added new ones. If relevant, we completed missing clinical information reported in VigiBase® from cases reported in the literature.

Results

Initial VigiBase® extraction yielded 183 ICSRs of ICI-related rejections, of which 76 were retained (others did not concern solid organ transplantation). Of 33 cases identified through systematic literature search, 20 were not reported in VigiBase®. Hence, our study cohort included a total of 96 patients.

Types of organ rejections reported were: kidney (n=65), liver (n=23), corneal (n=2), heart (n=5) and lung (n=1). Numbers of ICSRs of organ rejection as a function of each ICI as well as magnitude and significance of their associations (evaluated by the disproportionate Bayesian reporting index IC025) using VigiBase® are presented in Table 1

. Evolution of IC025 over time in VigiBase® is represented in Figure 1.
Clinical characteristics of patients presenting ICI-associated transplant rejections (n=96) are presented in Table 2. Most ICSRs were reported by health-care professionals (80/88, 90.9%) and originated from 12 countries located in the Americas (53/94, 56.4%) and Europe (31/94, 32.3%). Men were affected in 70/89, 78.6% of cases. Median age was 64 [55;71] years. Most ICI-associated transplant rejections involved ICI monotherapy compared with combination therapies (86/96, 89.6% vs 10/96, 10.4%). Among ICI monotherapies, anti-PD-1/PD-L1 were more involved compared to anti-CTLA-4 (80/86, 93.0% vs 6/86, 7.0%). The main indication reported for ICI treatment was malignant melanoma (39/89, 43.8%), followed by squamous cell carcinoma (24/89, 26.9%) and hepatocellular carcinoma (13/89, 14.6%)(indication was not specified in 7/96, 7.3%).

Overall mortality following ICI-associated graft rejection was 35/96, 36.5% (see Tables 3 and4). Mortality was higher in liver transplant patients (17/23, 73.9%) as compared to other types of transplants (18/73, 24.7%) (odds-ratio=8.7 (95% confidence interval, 3.0 to 25.3), p<0.0001). After heart transplantation, mortality was 1/5, 20.0%. When comparing ICI monotherapy to combination therapy, mortality was not statistically different: 35/86, 40.7% vs. 1/10, 10% (p=0.08); nor when comparing the different types of ICI (p=0.77) (see Table 4).

In liver-and kidney-transplanted patients, transplant rejection contributed to death in 24/40 (60%) of cases (overall causes are presented in Table 4).

Overall median time to onset between ICI start and rejection was 21 [IQR=13;56]

days. Events occurred after a median of 1 [1;2] ICI administration. It was similar between liver transplant patients and kidney transplant patients (p=0.36). There were no differences depending on type of ICI used, nor combination therapy. Concurrent immune-related adverse are detailed in Table 3.

From literature, biopsy details, immunosuppression treatments management and rejection management were retrieved and described in Table 5 and supplementary Table 1.

Prior decrease in immunosuppression regimen (dosage tapering or cessation of mycophenolate and/or anticalcineurin) for cancer management was notified in 9 cases.

When performed, all biopsies revealed T-cell mediated rejections, categorized as acute cellular rejections (ACR). Only a mild proportion (6/28, 21.4%) were also categorized as antibody-mediated rejection (AMR). PD-1 and PD-L1 staining was not systematically analyzed, but was present in 5 cases of liver rejections and 2 cases of kidney rejections.

Management of transplant rejections mainly consisted of high-dose corticosteroids infusions (n=25) and permanent ICI cessation (n=13). Anticalcineurin were re-introduced when they were stopped (n=7) and immunosuppressant dosage was re-increased when previously decreased for cancer management (n=7). In 4 cases, antithymoglobulin use was reported.

Discussion

In this study, we found that i) ICI-associated transplant rejection were most often reported among liver and kidney transplant recipients, ii) liver transplant rejections were more lethal after ICI-administration; iii) rejections often occurred after maintenance immunosuppression was decreased; iv) all rejections presented as T-cell mediated phenomena (i.e. acute cellular rejections) but few also presented antibody-mediated lesions. ICI-associated solid organ transplant rejection are severe adverse events. In the present work, rejection occurred after an average of only one administration of ICI, with a time to onset of three weeks after initial exposure. The subsequent mortality was 36.5% after occurrence of ICI-related transplant rejection and appeared higher in liver transplanted patients compared to other types of organ. This observation may stem from the increased mortality associated with regular liver transplant rejection, as described in a recent cohort of more than 45,000 patients. [START_REF] Levitsky | Acute Rejection Increases Risk of Graft Failure and Death in Recent Liver Transplant Recipients[END_REF] To our knowledge, this study is the largest and most extensive clinical characterization of transplant rejection in ICI-treated patients, combining a global analysis of the WHO pharmacovigilance database (VigiBase®) with a systematic literature review. Kidney transplant recipients had the highest reported number of transplant rejections, followed by liver transplant recipients. This observation is consistent with prior studies and may be explained by the relative predominance of renal transplants compared with other organs. [START_REF] Safa | Checkpoint inhibitor therapy for cancer in solid organ transplantation recipients: an institutional experience and a systematic review of the literature[END_REF][START_REF] Gassmann | Liver Allograft Failure After Nivolumab Treatment-A Case Report With Systematic Literature Research[END_REF] Indeed, according to the United Network for Organ Sharing (UNOS), among 36,530 transplantations in 2018, the proportion of each transplanted organ was: kidney (57.9%), liver (22.6%) and heart (9.3%). Hence, the relative high proportion of transplant rejections observed in VigiBase® regarding kidney and liver recipients may be directly explained by this epidemiology. Furthermore, maintenance immunosuppression protocols usually involve increased dosage in heart and lung recipients, as compared to kidney and liver recipients, which may partly explain why there are more reports of kidney and liver transplant rejections than heart and lung.

Like others, we observed that the prevalence of ICI-associated transplant rejections reported in both VigiBase® and literature, was higher with anti-PD-1/PD-L1 treatments than with anti-CTLA4. [START_REF] Gassmann | Liver Allograft Failure After Nivolumab Treatment-A Case Report With Systematic Literature Research[END_REF][START_REF] Kittai | Immune Checkpoint Inhibitors in Organ Transplant Patients[END_REF] While the difference was not statistically significant, ICI combination therapies were numerically more associated with fatal rejections than ICI monotherapies (40.7% vs 10.0%, p=0.08). The lack of statistical difference may be due to lack of statistical power and small sample size, as immune-related adverse events which occur in the course of ICI administration have been described as more severe in the case of combination treatments than monotherapies. [START_REF] Salem | Cardiovascular toxicities associated with immune checkpoint inhibitors: an observational, retrospective, pharmacovigilance study[END_REF] In the case-series we reported, all rejections were T-cell mediated, and only a small proportion also showed antibody-mediated lesions. None were exclusively categorized as antibody-mediated rejection, suggesting minor involvement of donor-specific antibodies in the pathogenesis of acute rejection following ICI administration, contrary to non-ICI-related transplant rejections for which circulating donor-specific antibodies are a strong risk factor.

Several other factors may need to be accounted for which may influence the incidence of transplant rejection while under ICI. When available, the average time between organ transplantation and incidence of cancer event requiring ICI administration was greater than 8 years. Risk of rejection is not a proportional hazard, decreasing over time after transplantation. Hence, the incidence of ICI-associated transplant rejection needs to account for this time-dependent risk. Another potential confounding factor is that for transplanted patients developing cancer, immunosuppressant drugs are often dose-reduced or discontinued, increasing the risk of transplant rejection. [START_REF] Kittai | Immune Checkpoint Inhibitors in Organ Transplant Patients[END_REF] Thus, further studies are needed to assess the interactions between ICI and immunosuppression on transplant rejection and tumor response rate.

Of note, cases of hyper-acute liver rejections were reported, immediately after transplantation, most likely related to ICI administration before transplantation. In these cases, ICI were indicated for hepatocellular carcinoma. This raises the issue of administering ICI in patients on waiting list for transplantation. At the very least, it may require adaptation towards management of immunosuppressant regimen and specific induction protocols. [START_REF] Nordness | Fatal hepatic necrosis after nivolumab as a bridge to liver transplant for HCC: Are checkpoint inhibitors safe for the pretransplant patient? American journal of transplantation[END_REF] The link between ICI effect and solid organ transplant rejection is tenuous. Indeed,

CTLA-4 receptors, expressed by T-cells and T regulatory (Treg) cells play a role in T-cell

activation. CTLA-4 binds competitively to B7 family members and naturally exerts an inhibitory signal in T-cell activation. In the periphery, Treg cells and the PD-1/PD-L1 signaling pathway is responsible for induction and maintenance of peripheral tolerance. [START_REF] Francisco | The PD-1 pathway in tolerance and autoimmunity[END_REF] As such, CTLA-4 is a therapeutic target in the field of solid organ transplantation, and its agonists, abatacept and belatacept, are approved for maintenance immunosuppression after renal transplantation and other types of solid organ transplantation. [START_REF] Klintmalm | Belatacept-based immunosuppression in de novo liver transplant recipients: 1-year experience from a phase II randomized study[END_REF][START_REF] Launay | Belatacept-based immunosuppression: A calcineurin inhibitor-sparing regimen in heart transplant recipients[END_REF][START_REF] Perez | Belatacept in Solid Organ Transplant: Review of Current Literature Across Transplant Types[END_REF][START_REF] Timofte | Belatacept for renal rescue in lung transplant patients[END_REF] Hence, observing the association between anti-CTLA-4, or anti-PD1/PDL1 treatments, and transplant rejections due to the blockade of this pathway, is easily understandable. To prevent these serious adverse events, immunomonitoring has been suggested as a means to manage patients who may be at risk. This method is based on the profiling of circulating cytokines/chemokines and leucocytes (including eosinophils) in a given recipient patient, when exposed to ICI. For example, in renal transplant recipients, monitoring of glomerular filtration rate and donor-specific antibodies allows for determination of rejection events, without mandatory biopsies. In a case report of renal transplant rejection due to ICI use, a significant rise in interleukin-5 and eotaxin (both associated with eosinophils) and other proinflammatory mediators (C-reactive protein, tumor necrosis factor-alpha, interleukin-6, and -17a) was observed during the rejection phase. Similarly, the proportion of Treg cells expressing FOXP3 and HLA-DR, was increased during the rejection event and decreased afterwards. Conversely, interferon-gamma was associated with tumor control: low during the rejection event and increased afterwards. [START_REF] Esfahani | Targeting the mTOR pathway uncouples the efficacy and toxicity of PD-1 blockade in renal transplantation[END_REF] Hence, performing a longitudinal immunomonitoring of transplant recipient patients at risk of rejection (i.e. younger patients, low dosage of immunosuppressant drugs, previous history of rejections, sensitized with an increased number of donor-specific antibodies) may be relevant in this setting, and will require further investigations to assert its usefulness.

We acknowledge several limitations to the present work. Retrospective pharmacovigilance analysis has inherent intrinsic limitations. While Vigibase® analysis does not allow determination of the true incidence of adverse events because the denominator (i.e. total worldwide number of patients exposed to ICI) is not available; previous reviews reported an incidence of ICI-associated rejection rate ranging from 4/11, 36% (in liver transplantation) to 7/13, 54% (in kidney transplantation). [START_REF] Gassmann | Liver Allograft Failure After Nivolumab Treatment-A Case Report With Systematic Literature Research[END_REF] Moreover, although disproportionality reporting used here (IC025) has been demonstrated accurate to identify signals of cardiovascular adverse events associated with anti-cancer drugs in various settings, [START_REF] Salem | Cardiovascular toxicities associated with immune checkpoint inhibitors: an observational, retrospective, pharmacovigilance study[END_REF][START_REF] Salem | Cardiovascular Toxicities Associated With Ibrutinib[END_REF] there is still a risk that such tools might be misleading. Second, reporting and publication bias needs to be addressed. In several reports, details on donor-specific antibodies and C4d staining was not available, hence, exact rejection classification (acute cellular or antibody-mediated) was not achievable. Third, another reporting bias lies in the lack of homogeneous description of transplant rejection management. Specifically, maintenance immunosuppressant regimen decrease was not always described, including the delay between this decrease and the incidence of the rejection event. Indeed, when notified, immunosuppression was either reduced at the moment of cancer diagnosis, or when ICI administration was planned (i.e. within two weeks in general). Similarly, the delay between transplantation and ICI administration was not always specified. Closer monitoring and more rigorous reporting measures are needed to better understand and prevent ICI-associated transplant rejections.

Conclusion.

In the present work, ICI-associated transplant rejections were observed more frequently in kidney (67.7%) and liver (24.0%) transplant recipients, as compared to the other types of organs (heart, cornea, lung). Overall subsequent mortality after rejection was 35.6%, with liver transplanted patients more at risk than others. Rejections occurred rapidly, and frequently after concomitant decrease in maintenance immunosuppression. All rejections were T-cell mediated and there was mild involvement of lesions due to humoral response. Tables. [18] 65 M -HCC Nivolumab 5 cycles

Figure legend.
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  This observational, retrospective, pharmacovigilance study is a disproportionality analysis based on adverse drug reactions (ADR) reported in VigiBase® (www.vigiaccess.org). This database contains more than 22 million worldwide records of suspected ADR. The French National Commission for Data Protection and Liberties approved the use of confidential, electronically processed patient data (Commission Nationale de l'Informatique et des Libertés (CNIL), reference number, 1922081). Each individual case safety report (ICSR) is made up of anonymous administrative and clinical data. It also includes reported medicines, indication, dosage regimen and period of administration. The coding is done in agreement with the anatomic therapeutic and chemical classification (ATC), recommended by the WHO. Additionally, associated reactions or events (onset date, end date, seriousness, and outcome) are registered according to the standardized MedDRA 22.0 (Medical Dictionary for Regulatory Activities).

Figure 1 .

 1 Figure 1. Information component (IC) and its 95% credibility interval (IC025-IC975) over time for kidney transplant rejection on ipilimumab (a), pembrolizumab (b), nivolumab (c) and for liver transplant rejection on nivolumab (d). An IC025 above 0 is considered significant. Statistics: IC = log2[(Nobserved + 0.5)/(Nexpected + 0.5)], where Nexpected = (Ndrug x Nreaction)/Ntotal, with Nexpected being the number of ICSRs expected for the drug-ADR combination; Nobserved being the actual number of ICSRs observed for the drug-ADR combination; Ndrug being the number of ICSRs for the drug, regardless of ADR; Nreaction being the number of ICSRs for the ADR, regardless of the drug; and Ntotal being the total number of ICSRs in the database. ICSR = individual case safety report.

Table 1 . Transplant rejections reported with ICIs versus those reported in the full database (N= 21,161,249 ICSRs) in VigiBase® (from Nov 14, 1967 thru Dec 29, 2019)
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	Overall ICIs	Reaction	Nreaction	Nobserved	IC (IC025)
	Nivolumab (N=34,603)	Liver	793	13	2.84 (1.95)
		Kidney	2 415	19	2.05 (1.32)
		Corneal	96	1	1.17 (-2.63)
		Heart	408	1	0.31 (-3.49)
	Pembrolizumab (N=17,247)	Kidney	2 415	11	2.14 (1.17)
		Liver	793	2	1.07 (-1.52)
		Heart	408	1	0.81 (-2.99)
	Ipilimumab (N=16 253)	Kidney	2 415	7	1.59 (0.33)
		Corneal	96	1	1.37 (-2.42)
		Liver	793	1	0.38 (-3.42)
	Cemiplimab (N=69)	Kidney	2 415	1	1.56 (-2.24)
	N besides each type of ICI refers to any ICSRs reported for treatment with nivolumab,
	pembrolizumab, ipilimumab, or cemiplimab. A positive IC025 value (>0) is deemed significant for
	statistical signal detection in VigiBase (In bold, significant results). ICSR = individual case safety
	report. ICIs = immune checkpoint inhibitors. IC = information component. IC025 = lower end of a 95%
	credibility interval for the IC.				
	Abbreviations: Nobserved = ICSRs of each type of organ rejection reported for each ICI, Nreaction = ICSRs
	reported of each type of organ rejection in the full database (all drugs).	

Table 2 . Reports of ICI-associated transplant rejection (n=96) aggregated from VigiBase 319 and systematic literature search.
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	320	
	n/N (%)	Data available, n/N(%)
	Reporting region	
	Americas	
	Europe	
	Australia	
	Asia	
	Africa	

Table 4 . Mortality reported after ICI-associated transplant rejection, and time to onset between ICI administration and transplant rejection
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			Number of	Intragroup	Time to onset	Intragroup
			death, n/N (%)	comparison	(days), median	comparison
				p-value		[IQR]		p-value
	Overall		35/96 (36.4%)			21 [13;56] (46)
	Type of transplantation					
	Liver		17/23(69.5%)	<0.0001 §	17 [7;144] (10)	0.36 §
	Kidney		17/65 (26.2%)	1.0 ⱡⱡ		21 [13;58] (33)
	Heart		1/5 (20%)			5 [na;na] (1)
	Corneal		0/2 (0%)			112 [na;na] (1)
	Lung		0/1 (0%)			30 [na;na] (1)
	Drug (possible overlap)			0.77*				0.33*
	Anti-PD-1 & anti-PDL-1	30/92 (32.6%)			22 [13;62] (39)
	Nivolumab		20/53 (37.7%)				
	Pembrolizumab		9/34 (26.5%)				
	Avelumab		0/1 (0%)				
	Cemiplimab		1/4 (25%)				
	Anti-CTLA4					21 [12;21] (9)
	Ipilimumab		6/16 (37.5%)				
	ICI regimen			0.08				0.22
	Single drug		35/86 (40.7%)			21 [13;60] (41)
	Combined ICI		1/10 (10%)			18 [8;21] (5)
	§ denotes comparison p-value between liver and kidney patients' groups; ⱡⱡ denotes comparison p-
	value between kidney and heart patients' groups; *denotes comparison p-value between anti-PD-
	1/PDL1 and anti-CTLA4; number of available data is mentioned in (exponent) . Abbreviations: Immune
	checkpoint-inhibitor;	IQR,	Interquartile	range;	NA,	not	available

Table 5 . Details of ICI-associated transplant rejection cases, extracted from existing literature.
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	Year &	Age	Sex	Time between	Type of	ICI drug	TTO	Immunosuppressant	Type of	Rejection management	Transplan	Overall outcome	Tumor
	ref.	(years)		ICI start and	cancer			regimen	rejection	(on top of ICI suspension,	t survival		response
				transplantation						otherwise noted)			
	Liver transplantation										
	2017 [26] 14	M	3 years	HCC	Nivolumab	7 days TAC	ACR + AMR IV bolus CS + intravenous	No	Death 3 weeks after	-
										immunoglobulin		transplant rejection	
	2017 [26] 20	M	-	HCC	Nivolumab	7 days -	ACR + AMR IV bolus CS	No	Death 3 weeks after	-
												transplant rejection	
	2017 [27] 67	F	1.5 years	MM	Ipilimumab	15days SRL + MMF stopped	ACR	Stop ICI	Yes	Death 4 months	Progression
								for cancer		IV bolus CS		(progression)	
								management		Reintroduction SRL + MMF			
								CS low-dose (instead					
								of SRL + MMF)					
	2018 [28] 53	F	2.3 years	HCC	Nivolumab	7 days MMF + EVL	ACR	Stop ICI	No	Death (4 weeks) due to	-
										IV bolus CS		intracerebral hemorrhage	
										TAC introduction			
	2019 [29] 63	M	1.1 years	MM	Pembrolizumab -	CS + MMF	ACR	IV bolus CS	Recovered Alive	-
										ATG			
										MMF increase			
	2019 [29] 68	M	3.1 years	HCC	Nivolumab	-	SRL	ACR	Enrolled in hospice -Did	-	Death	Progression
										not have subsequent			
										assessments			
	2018 [30] 63	M	-	MM	Pembrolizumab 1 cycle CS + CYC	ACR	IV bolus CS	No	Death (18 days)	-
										MMF+TAC introduction		Death	-
	2019												

Acknowledgments.

The supplied data from VigiBase® come from various sources. The likelihood of a causal relationship is not the same in all reports. The information does not represent the opinion of WHO.

Gender

1/5 (20.0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1/1 (100.0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) § multiple organ failure is possible. [45]