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Abstract

Despite revolutionizing cancer management, immunotherapies dysregulate the immune system 

leading to immune-mediated adverse events. These common and potentially dangerous toxicities 

are often treated with corticosteroids, which are among the most prescribed drugs in oncology 

for a wide range of cancer and non-cancer indications. While steroids exert several mechanisms 

to reduce immune activity, immunotherapies, such as immune checkpoint inhibitors (ICI), are 

designed to enhance the immune system’s inherent antitumor activity. Because ICI requires an 

intact and robust immune response, the immunosuppressive properties of steroids have led to a 

widespread concern they may interfere with antitumor responses. However, the existing data of the 

effect of systemic steroids on immunotherapy efficacy remain somewhat conflicted and unclear. 

To inform clinical decision making and improve outcomes, we review the impact of steroids on 

antitumor immunity, recent advances in the knowledge of their impact on ICI efficacy in unique 

populations and settings, associated precautions, and steroid-sparing treatment approaches.
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Introduction

The development of immunotherapy has transformed cancer treatment over the past decade. 

Instead of directly killing cancer cells, immune checkpoint inhibitors (ICI) activate stymied 

anti-tumor immune responses by targeting immune cells. This is primarily accomplished 

by pharmacologically removing inhibitory signals of T-cell activation and restoring 

cytotoxic immune effector function against cancer cells. ICIs include antibodies that block 

programmed death-1/ligand-1 (PD-1/PD-L1), cytotoxic T lymphocyte antigen-4 (CTLA-4), 

and lymphocyte activation gene-3 (LAG-3). ICIs are approved across nearly 20 different 

cancers and frequently lead to durable responses.
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Despite improving anti-tumor outcomes for previously untreatable malignancies, the benefit 

of ICIs is constrained at times by severe adverse effects. Immune checkpoints, in the 

physiologic state, maintain immune tolerance; thus, their blockade results in autoreactive T 

cells (1). Thus, it is not surprising that immune checkpoint blockade triggers autoimmune 

manifestations, termed immune-related adverse events (irAEs). Clinically, irAEs most 

commonly impact organs that have epithelial interface with the external environment (e.g. 

skin, GI tract, and lung). However, irAEs can involve any tissue including heart, brain, 

and bone marrow. Events of any grade occur in up to 90% of patients treated with anti-

CTLA-4 antibodies (2) and 70% treated with anti-PD-1/PD-L1 (3–5), with more severe 

events occurring in approximately 30% and 15%, respectively. While the overall patterns 

and incidence rates are well understood, the type and timing of irAEs appears highly 

idiosyncratic on an individual patient level.

While the general mechanisms of irAEs are intuitive (removal of self-tolerance 

mechanisms), the specific pathophysiology of these events remains a subject of intensive 

investigation. Several proposed mechanisms include stimulation of tissue-resident immune 

cells (6), immune activation against shared antigens between host and tumor tissue (7, 

8), depletion of immune-tolerant cells (9), pre-existing subclinical autoimmunity (10), 

and environmental triggers such as viral infection (11), many of which are not mutually 

exclusive. Several studies have also suggested microbiome composition may also play a role 

in irAEs (12–14).

While irAEs are reversible when detected early and appropriately treated, they may 

cause severe morbidity, treatment discontinuation, or even death (15). Although treatment 

discontinuation may ease symptoms in some cases, the extended half-life of ICIs ensures 

that cessation alone is unlikely to forestall aberrant lymphocyte activation. As such, 

immune suppression with systemic corticosteroids (glucocorticoids) has become the first-

line treatment for severe and protracted irAEs (16). Endocrine irAEs are a notable exception, 

commonly treated with hormone replacement. The treatment approach of irAEs primarily 

depends on organ-specific involvement and the Common Terminology Criteria for Adverse 

Events (CTCAE) (17) severity grade (18, 19). Generally, grade 2+ irAEs are treated with 

temporary or permanent ICI suspension and corticosteroids. Thus, steroids are the mainstay 

of treatment for moderate to severe irAEs, with other immune modulators (anti-TNF, 

rituximab, mycophenolate, etc.) reserved for second-line therapy (19, 20).

Although steroids can successfully treat irAEs, their associated immunosuppression and 

resulting effect on treatment efficacy must be carefully considered. Further, patients with 

cancer often receive steroids for a wide range of other cancer and non-cancer indications. 

However, the effect of systemic steroids on immunotherapy efficacy remains a complex 

topic which is still being explored. To better inform clinical decision-making, we review 

pharmacological and pathophysiological characteristics of steroids, recent data regarding 

their impact on immunotherapy effectiveness in unique settings, and potential steroid sparing 

approaches.
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Steroids in Oncology

High-dose glucocorticoids (referred hereafter as “corticosteroids” or “steroids”) are 

commonly prescribed in oncology for cancer-related symptoms, treatment-related adverse 

events, anti-cancer effects (primarily in hematology), oncologic emergencies, and underlying 

comorbidities (e.g. autoimmune disease). Given their lympholytic and immunosuppressive 

properties, steroids are the primary treatment for autoimmune-mediated immunotherapy 

toxicities. However, due to concerns of inhibiting immune-mediated tumor regression, their 

ongoing use is also a common exclusion criterion for ICI clinical trials (21–23). Particularly 

in the palliative setting, moderate to high doses of steroids are used for cancer-related 

symptoms including fatigue, dyspnea, pain from bone metastases or cerebral edema from 

brain metastases. The widespread use of corticosteroids in patients with cancer coupled with 

the growing applications of immunotherapy highlight the importance of understanding their 

relationship.

Mechanism of Action of Steroids

Corticosteroids exert their anti-inflammatory effects by reducing gene expression of 

many pro-inflammatory genes including those encoding cytokines, prostaglandins, and 

eicosanoids. While a full review of their mechanism is beyond the scope of this review 

(and remains yet to be fully defined), steroids lead to immunosuppression by impairing 

IL-2 mediated effector T cell activation and increasing regulatory T cells (24–26). They 

also promote macrophage polarization and alter the microbiome. In cancer, steroids impact 

the release of tumor antigens, lymphocyte trafficking, and immune-mediated tumor killing 

(27). In many ways, therefore, ICIs and corticosteroids produce directly antagonistic effects 

(Figure 1).

Several preclinical studies have provided insights into their concurrent use. One study, in 

an anti-PD-1 responsive murine model, showed that PD-1 blockade enhanced neoantigen-

specific CD8+ T cell responses leading to tumor regression (28). With concurrent 

immunotherapy and steroid use, there was a reduction in low-affinity memory CD8+ T cells 

and blunted antitumor responses. Similarly, other preclinical models have shown reductions 

in both circulating CD4+ and CD8+ T cells and increased tumor growth in mice given 

steroids alone or in combination with anti-PD-1 therapy, thereby diminishing therapeutic 

efficacy (29). Interestingly, this effect was not seen in central nervous system tumors, a 

known immune-privileged site. Steroids may also impair immunotherapy functioning by 

enhancing the expression of PD-1 on T-cells (30). These studies raise concern that steroids 

may undermine ICI efficacy. To augment these preclinical studies, however, a wealth of 

clinical experience has provided further insights into factors that influence the complex 

interplay between steroids and ICIs.

Dosing and Timing of Steroid Administration

Two potentially important considerations surrounding steroids and ICI are their dosing and 

timing. One would intuitively presume that a short course of low-dose steroids administered 
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months following a complete response might result in very different effects from higher 

doses given the same day of ICI initiation.

Baseline Steroid Use

Although most prospective clinical trials have excluded patients receiving doses of steroids 

above physiologic levels (e.g prednisone 7.5mg or equivalent) (22, 23, 31), several 

retrospective studies have consistently shown that baseline corticosteroid use at the time 

of ICI commencement appear to be associated with worse survival outcomes in several 

cancer types (27, 32–39).

Higher baseline steroid doses (>20mg of prednisone equivalents) were shown to be 

associated with worse outcomes than lower doses (10–20mg) in ICI-treated patients with 

NSCLC (40). However, this may be due to increased doses needed to mitigate severe 

cancer-related symptoms, reflecting independent adverse prognostic factors as a cause of 

worse outcomes, rather than increased steroid dose (41). However, higher doses of baseline 

steroids (>/= 50mg prednisone-equivalent) were independently associated with poor median 

overall survival of advanced melanoma on anti-PD-1 therapy when compared with lower 

baseline prednisone doses (0–49mg) after controlling for confounding variables, such as 

high ECOG scores and brain metastases (32). Hence, higher steroid doses at ICI initiation 

should be avoided when clinically appropriate and possible.

A further key question is the reason for steroid use. The Checkmate-204 study typifies this 

question; a phase II study of ipilimumab and nivolumab in patients with untreated brain 

metastases (42). Patients who were asymptomatic and did not require corticosteroids, had, 

unsurprisingly, dramatically better response rates and survival compared to patients who 

were symptomatic and/or receiving steroids. However, it is impossible to disentangle the 

impact of more severe/aggressive disease biology vs. the impact of steroids in this study.

Several other studies are worth highlighting, including a retrospective study of >2,000 

patients on immunotherapy for advanced melanoma, NSCLC, and urothelial cancer (37). 

Baseline systematic corticosteroid use (defined as ≤ 14 days prior to, and up to 30 days 

after start of immunotherapy) was associated a 23%−47% increased risk of death compared 

with no use. Patients on baseline steroids were more likely to have advanced staging at 

diagnosis, distant metastases (including brain and liver), and poorer Eastern Cooperative 

Oncology Group (ECOG) performance scores. However, baseline steroids remained a 

significant factor even in multivariable analysis, suggesting a causal link. A subgroup of 

the Checkmate-204 study showed a that small cohort of melanoma patients on baseline 

dexamethasone for symptomatic brain metastases had poorer response rates (2 of 12; 17%) 

to combination nivolumab/ipilimumab than those with symptomatic brain metastases not on 

baseline dexamethasone (2 of 6; 33%) (38). Patients who were symptomatic and receiving 

baseline steroids had a higher disease burden than asymptomatic patients.

Several other retrospective studies demonstrated worse survival outcomes in ICI-treated 

patients with baseline steroid exposure (27, 35, 36, 40). While the pathologic characteristics 

were well balanced among those who did or did not receive steroids, those receiving steroids 

had poorer ECOG scores and increased history of brain metastases. Nonetheless, receiving 
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>10mg/day of prednisone was independently associated with poorer clinical outcomes after 

adjusting for covariates, such as smoking history, performance status, and history of brain 

metastases. Steroid use within one month prior to ICI initiation was associated with worse 

survival outcomes than those no baseline steroid exposure and better outcomes than those 

who received steroids on the day of ICI initiation. A recent population-based study showed 

a similar association between shorter length of time between last steroid exposure and 

immunotherapy administration and significantly poorer outcomes in melanoma (34). Steroid 

exposure within 3 months prior to ICI initiation increased the risk of all-cause-mortality 

(ACM) by 51% for up to 6 months after ICI initiation. This risk was more than doubled with 

baseline steroid exposure within 1 month of ICI initiation.

A systematic review and meta-analysis of steroid use with survival in patients on ICIs 

showed that receiving baseline steroids (>10mg) within 24 hours of ICI initiation for 

cancer-related palliative indications was associated with poorer clinical outcomes when 

compared with patients receiving less than 10mg of prednisone or no steroids (43). 

However worse outcomes were not observed in patients receiving baseline steroids (>10mg) 

for non-palliative indications, such as autoimmune diseases and hypersensitivity reaction 

prophylaxis.

Taken together, these studies suggest that low-dose steroids (e.g. approximately 10mg/day of 

prednisone or equivalent) at baseline may not compromise anti-tumor efficacy, particularly 

when given for “inflammatory” reasons (e.g. pre-existing autoimmune disease). However, 

aggressive and severe disease requiring steroids for cancer-related reasons (e.g. cachexia, 

nausea, brain edema) is likely to result in poor anti-tumor outcomes which may be 

independent of steroid dose. While the existing literature does not dissect dosing at baseline, 

presumably increasing doses reduce the likelihood of benefit, though more studies are 

needed for confirmation.

Early Steroid Use

Steroid use shortly after starting therapy intuitively could also pose a heightened risk of 

adverse clinical outcomes compared with later use, potentially by forestalling a developing 

anti-tumor immune response. Steroids also increase neutrophil and decrease lymphocyte 

counts, a ratio which is associated with poor ICI responses (although it is not clear whether 

this causes the poor response or is correlated with other features of poor outcome – e.g. 

tumor-associated myeloid inflammation) (36). A retrospective study of patients receiving 

concurrent steroids during ICI treatment for several metastatic cancers found that those 

who initiated steroids greater than 2 months after starting ICI therapy had improved PFS 

(HR=0.30, p<0.001), OS (HR 0.34, p<0.0001), and ORR (39.8% versus 14.7%, p<0.001) 

than those who started them less than two months after starting ICI therapy (39). This 

finding persisted after adjusting for tumor type, ICI type, brain metastases, and irAEs. 

NSCLC patients with steroid exposures during the first cycle of nivolumab also had shorter 

overall survival rates (35). However, these patients also were more likely to receive fewer 

total cycles of nivolumab, and thus, their diminished therapeutic effect could be confounded 

by insufficient immunotherapy duration. Early high-dose steroid use was independently 

associated with worse PFS and OS in patients with advanced melanoma treated with anti-
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PD-1 monotherapy (44). Another cohort of patients treated with combination anti-PD-1 

and ipilimumab that experienced hyperacute toxicities (within the first cycle) experienced 

seemingly worsening outcomes with increasing immunosuppression (no steroids > oral 

steroids > intravenous steroids > additional immunosuppression), although numbers were 

small (45). Early steroid use was also associated with increased hospitalization (34). Thus, 

as with baseline steroids use, early steroids should likely be avoided when possible.

Concurrent Steroid and Immunotherapy Use: Specific Steroid Indications

Oncologic Symptom Management

A systematic review and meta-analysis of steroid use with survival in patients on ICIs 

included 16 studies published from 2009 to 2019 (n=4045) and showed that patients 

taking steroids for any indication experienced a 34% increased risk of progression or 

death when compared with non-steroid users (21). However, those taking steroids for cancer-

related symptoms experienced a more than 200% increased risk of death. These findings 

are consistent other studies showing patients receiving steroids for palliative indications 

experienced significantly worse outcomes than those who received the same or lower doses 

for cancer-unrelated symptoms or irAEs (43, 46). Patients receiving ≥10mg of steroids 

for cancer-unrelated indications experienced no significant differences in survival outcomes 

when compared with those receiving 0 to 10mg of steroids. Cancer patients receiving 

steroids are more likely to have high disease burden, distant disease spread, poor ECOG 

performance status scores, and other adverse prognostic factors. Hence, these studies finding 

poorer outcomes in steroid use for cancer-related symptoms may be simply attributed to 

poor prognostic factors rather than steroids undermining immunotherapy efficacy.

As the indications for combined chemo-immunotherapy regimens continue to expand 

for several cancers, it is also important to consider the clinical implications of steroid 

use as prophylactic antiemetics. A meta-analysis of studies of ICI + chemotherapy with 

or without dexamethasone pre-medications was performed with 12 trials enrolling 7155 

patients (47). Notably, survival and outcomes were, perhaps counterintuitively, improved in 

treatment arms that included dexamethasone, although paradoxically toxicity was worse 

with dexamethasone as well. While this adds support to the safety of dexamethasone 

in this population, it is also very possible that more active (and potentially more toxic) 

chemotherapy regimens could have been used in dexamethasone-containing arms, thus 

confounding the results. National society guidelines recommend dexamethasone as first-

line prophylaxis for nausea and vomiting in patients on combined ICI and chemotherapy 

regimens (48, 49). However, clinical trial data remain mixed (50–54). Given the paucity 

of data, some investigators are supporting steroid-minimizing approaches, such as 5-HT3 

and NK1 antagonists and olanzapine, for antiemetic prophylaxis (53). However, it is clear 

that steroid-prophylaxis does not completely ablate responses to chemo-immunotherapy, as 

multiple studies have demonstrated improvement over chemotherapy alone, and available 

data, though incomplete, support its safety.
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Immune-related Adverse Events

A fundamental question surrounding ICI activity is whether the benefit and toxicities 

of ICI are inextricably coupled. Most of the available evidence argues against such a 

relationship, particularly the fact that many durably-responding patients experience minimal 

to no toxicities. However, there is a broadly consistent association in numerous studies 

suggesting that patients with irAEs, particularly from anti-PD-(L)1, have better outcomes 

than patients who lack toxicities (46, 55–59). Thus, irAEs also may serve as a clinical 

biomarker for ICI response. Since steroids are the primary treatment for irAEs, clearly they 

do not preclude or ablate responses in all cases. However, there remains two possibilities: 

1) steroids given for irAEs do not impact anti-tumor outcomes; or 2) steroids have a modest 

adverse impact which is masked by the favorable outcomes in this population (and may 

depend on timing, dose, and other factors). Additionally, successful treatment of irAEs with 

steroids may improve treatment efficacy by minimizing treatment disruption (46). Needless 

to say, disentangling the impact of irAEs and steroids is a major challenge.

In several studies, patients who did or did not receive steroids for irAEs had similar 

outcomes in melanoma (60) and NSCLC (61). Lower steroid doses for irAEs were 

associated with improved survival outcomes when compared with higher doses in one 

study (46). Steroids for irAEs did not seem to impact maintenance of disease control of 

ipilimumab for advanced melanoma (62, 63). However, one retrospective series that assessed 

patients with hypophysitis following ipilimumab suggested that patients who received 

physiologic doses of steroids had superior outcomes to those who received high-dose 

treatment (64). Although this was a modest-sized study, it has provoked unease among 

clinicians, given that it compared two cohorts of patients with the same toxicity and resulted 

in better outcomes in the low-dose steroid group. However, additional studies have not 

convincingly replicated this finding.

Taken together, the data suggests that irAEs are associated with a consistent albeit modest 

improvement in anti-tumor efficacy. Although there are hints that steroids may reduce this 

benefit, particularly if used early on treatment and in high doses, the weight of the evidence 

suggests that any detrimental effect is likely low. Thus, steroids should be used as per 

guidelines currently, although further research is needed into steroid-sparing approaches 

and optimal dosing/timing of tapers. It is also important to note that the current guidelines 

surrounding steroid treatment and dosing are not evidence-based, but rather reflect expert 

opinion.

CAR-T cells

Although not the focus of this review, assessing the impact of steroids on chimeric antigen 

receptor (CAR) T-cell therapies is instructive and may shed light on interactions between 

steroids and anti-tumor immunity in the context of aberrantly activated T cells (65). 

Like ICI, CAR-T cell therapy cause serious immune-mediated adverse effects, particularly 

cytokine release syndrome (CRS) and immune effector cell-associated neurotoxicity 

syndrome (ICANS). Corticosteroids inhibit the proliferation of inflammatory cytokines 

from CAR-T cells and other immune cells (66). The antitumor implications of steroid 

use with concurrent CAR-T cell therapy remains a clinically relevant inquiry. A systematic 
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review of glucocorticoid use and risk of impaired efficacy of Axicabtagene Ciloleucel, a 

CAR-T cell agent, showed that treatment outcomes were not significantly affected (65, 

67). These results are consistent with other studies proposing that even high-dose steroids 

do not influence treatment outcomes of CAR-T cell treated B-cell acute lymphoblastic 

leukemia. However, other studies suggest survival outcomes may be affected by higher 

cumulative doses, prolonged duration, and early timing of steroid use (68, 69). High-grade 

ICANS are associated with shorter survival suggesting that worsened outcomes may be, 

in part, due to corticosteroid use (70). Interestingly, the early use of steroids for CAR-T 

cell-related toxicities may decrease the likelihood of more severe toxicities and allow for 

lower cumulative steroid use with no negative impact on antitumor responses (71). While the 

literature suggests concurrent short-duration, lower-dose steroid and CAR-T cell use does 

not cause negative antitumor implications, the underlying mechanisms of such interactions 

remain unanswered, and thus alternative steroid-sparing interventions for toxicities should 

be explored (72). Ultimately, the similarities between CAR-T and ICI therapies may provide 

cross-disciplinary lessons that will impact toxicity management in both fields.

Management Recommendations and Steroid-sparing Approaches

In addition to their immunosuppressive properties that may interfere with ICI efficacy, 

corticosteroids come with a significant side effect profile for which providers should 

monitor and mitigate. These include (1) neurological/psychiatric symptoms including 

insomnia, mood lability, psychosis, (2) musculoskeletal symptoms include proximal 

myopathy, arthralgias, avascular necrosis, and osteoporosis, (3) gastrointestinal symptoms 

such as dyspepsia and gastritis, (4) immunosuppression-related infections, (5) endocrine 

abnormalities such as hyperglycemia, Cushingoid habitus, and adrenal insufficiency, (6) 

cutaneous manifestations such as delayed wound healing, peripheral edema, and striae, 

and (7) ocular manifestations such as blurred vision and cataracts (73). Providers should 

counsel patients appropriately on the potential adverse effects. Given the substantial burden 

of potential side effects, steroid-sparing approaches should be considered when possible and 

appropriate independent of their antitumor implications. We will now explore management 

recommendations and potential steroid-sparing approaches in different settings.

Baseline and Early Steroids—The use and timing of steroid exposure preceding ICIs 

are important clinical considerations. Because baseline steroid is a common exclusion 

criterion in immunotherapy clinical trials, we propose that patients on baseline steroids be 

included in specific clinical trials (e.g. those with brain metastases, autoimmune disorders). 

Currently there are two ongoing randomized clinical trials among patients on nivolumab 

with autoimmune diseases, many of which are on steroids (NCT03656627, NCT03816345). 

Until we have more prospective data, providers should perform careful risk-benefit analyses 

for patients on steroids near the time of ICI initiation. If deemed clinically appropriate, 

steroids should be avoided or decreased prior to initiation. Otherwise, steroid-sparing 

approaches, delaying steroid exposure, or short delays of ICI induction to facilitate steroid 

taper may be considered when appropriate.

Cancer-related Symptoms—Receiving steroids for oncologic symptom management, 

such as cachexia or symptomatic brain metastases, or palliative indications may serve as a 
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prognostic indicator rather than a driver of poor outcomes. Nonetheless, prescribing steroids 

in this population should be approached with caution. Less restraint seems to be necessitated 

when prescribing low-dose steroids for non-cancer-related symptoms while on concurrent 

immunotherapies. The ESMO Clinical Practice Guidelines provides practical symptom-

specific management suggestions and highlights the widespread use of corticosteroids as 

well as potential steroid-sparing treatments (74). Radiation therapy is recommended for 

symptomatic cerebral metastases with the goal of minimizing the use of steroids (74). 

Corticorelin Acetate and Bevacizumab could potentially be alternatives to steroids in 

treating peritumoral cerebral edema (75) and melanoma brain metastases (76), respectively. 

While certain palliative indications necessitate steroid use, steroid sparing approaches 

should be utilized when clinically appropriate given the poor outcomes associated with 

concurrent steroid and immunotherapy use for cancer-related symptoms.

Steroid Alternatives for Immune-related Adverse Events—There is a known 

positive correlation between irAEs and immunotherapy efficacy, and steroids may slightly 

reduce this benefit. While treating irAEs with steroids does not appear to significantly 

hinder antitumor efficacy of immunotherapies, there are notable drawbacks. In addition to 

their inherent toxicities, up to 20% of irAEs fail to respond to steroids, and others may 

require prolonged courses (77). Further, they remain a “blunt instrument” to indiscriminately 

suppress immune function, rather than a rationally, mechanism-guided approach.

Monoclonal antibodies targeting specific cytokines, such as interleukin-6 (78, 79) and 

tumor necrosis factor alpha (80), and signaling kinases such as JAK and BTK are 

being studied as potential steroid-sparing approaches for irAEs. Preclinical and early data 

have suggested, at least for neutralizing antibodies to IL-6 and TNF-α, that they may 

enhance (or be neutral towards) anti-tumor efficacy while still mitigating toxicity (80). 

Hydroxychloroquine is an efficacious and well-tolerated steroid alternative for ICI-induced 

inflammatory arthritis and may allow continued therapy despite symptoms (81). Rescue 

agents for fulminant events may also play a role. Abatacept, a CTLA-4 fusion protein 

(which can be conceptually thought of as the “opposite” of ipilimumab) has demonstrated 

activity even in severe, critically ill patients with ICI-associated myocarditis (82, 83). IrAE 

phenotype and immunohistopathologic findings are also being utilized to develop more 

personalized steroid-sparing treatment options for immunotherapy toxicities, which may 

transcend our current, “one size fits all” paradigm (84, 85). It is important to consider these 

steroid-sparing agents may cause immunosuppression and may also interfere with antitumor 

immunity (particularly in the case of “rescue” agents like abatacept. Thus, these medications 

(at this juncture) should be reserved for severe, life-threatening toxicities, though further 

studies are needed to characterize their safety and efficacy.

Conclusions

The use of ICI continues to expand, and corticosteroids represent one of the most widely 

used medications for various cancer and non-cancer indications. Because immunotherapy 

requires an intact and robust immune response, the immunosuppressive properties of 

steroids have led to a widespread concern of their antitumor implications with concurrent 

use. Available data suggest that steroid timing is an important consideration as use preceding 
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and soon after ICI initiation is associated with poorer clinical outcomes. It is important that 

providers are aware that specific indications of concurrent steroids influence immunotherapy 

efficacy, and thus the context matters. While steroid use for irAEs does not completely 

prevent or reverse antitumor response of ICIs, it remains to be seen whether there are modest 

impairments on antitumor immunity. Steroids for cancer-related symptoms or palliation 

often result in worse outcomes. However, it is important to consider that the poor prognostic 

factors of patients taking steroids for cancer-related symptoms make it difficult to delineate 

the true effect of steroids on treatment efficacy (Figure 2). Until more prospective data 

emerges, providers should perform careful risk-benefit analyses when prescribing steroids 

for patients on immunotherapy.
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Figure 1. 
The Effects of Immunotherapy vs Corticosteroids on Immunity

(A) Tumor antigens are presented to T cells by antigen-presenting cells (APCs) via major 

histocompatibility complex (MHC) and T cell receptors. Several co-receptors act as negative 

modulators of the immune responses at different molecular checkpoints. Activated T cells 

upregulate PD-1, and inflammatory signals in the tumor microenvironment upregulate 

PD-L1, which inhibits effector T cell activity. CTLA-4 binds to CD80 leading to T cell 

inactivation. Tumors minimize antitumor immunity by exploiting PD-1/PD-L1 and CTLA-4 

checkpoint pathways. (B) Monoclonal antibodies that block either CTLA-4 or PD1/PD-L1 

pathways increase the activity of tumor-reactive T cells. While this immune checkpoint 

inhibition restores the antitumor immune response, it also leads to autoimmunity (immune-

related adverse events). (C) ICIs and corticosteroids produce antagonistic effects on the 

immune system. This suggests that steroids may mechanistically undermine ICI efficacy 

by suppressing necessary anti-tumor immune functions. This figure contains elements from 

Canva Pro.
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Figure 2. 
Factors that Influence Immunotherapy Efficacy

While timing and dose are important considerations when prescribing steroids for patients 

on immunotherapy, it is also important to consider the indication for steroid use.
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