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Introduction
Immune checkpoint inhibitors (ICIs) have been broadly used 
in the treatment of advanced cancers and improved outcomes, 
which included anti-cytotoxic T lymphocyte–associated anti-
gen (CTLA4), anti-programmed death-1 receptor (PD-1), 
and anti-its ligand (PD-L1) agents. Recently, 36% of patients 
with cancer were eligible for ICI therapy annually,1 and this 
number will continue to increase as newly approved indica-
tions. Despite these successes, T-cell activation may be against 
self-antigens and lead to immune-related adverse events 
(irAEs). In clinical trials, approximately 10% to 30% of partici-
pants developed severe irAEs (grade ⩾3).2 According to the 
National Comprehensive Cancer Network (NCCN) guide-
lines,3 patients with severe toxicity (grades 3 or 4) should be 
managed in a hospital setting and treated with corticosteroids 
(1-2 mg/kg/d). When corticosteroids were effective, they were 
suggested to be tapered in 4 to 8 weeks. However, there is little 
detail about the reduction plan, and there is no standard ster-
oid-tapering regimen, which might be first fast and then slowly, 
first slowly and then fast, or equal days reduction.

With a large patient population, public hospitals in China 
must keep their patients’ stay as short as possible to serve more 
patients. Under these conditions, for corticoid-sensitive 

patients with severe immunotherapy toxicities, we routinely 
intravenously infused methylprednisone and tapered fast in the 
hospital. Then, it was converted to oral prednisone and reduced 
slowly after discharge.

This retrospective study aims to identify and assess the effi-
cacy of the “fast first and then slowly” steroid-tapering regimen 
used to manage corticoid-sensitive patients with severe immu-
notherapy toxicities after anti-PD-(L)1 therapy for cancer.

Methodology
Design and patients

This study was a single-center, retrospective medical record 
review at the First Affiliated Hospital of Soochow University 
from October 13, 2021 to October 20, 2022. Patients with cancer 
who suffered from severe irAEs (grade 3-4 in Common 
Terminology Criteria for Adverse Events [CTCAE] Version 5.0 
grading system) after at least 1 dose of an ICI (anti-PD-1 or anti-
PD-L1) and who responded quickly (in 1 week) to steroids were 
included in this study. Exclusion criteria were as follows: age 
<18 years old or >75 years old, ECOG PS >2, active autoim-
mune diseases, or concomitant use of corticosteroids at the time 
of enrollment (prednisone dose ⩾10 mg or equivalent per day).
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“Fast f irst and then slowly” steroid-tapering 
regimen

Patients were initially treated with intravenous methylpred-
nisone (1-2 mg/kg/d). If symptoms improved in the first 3 days, 
methylprednisone was reduced by 25% from day 4 to 6 and 
50% from day 7 to 9 in the hospital. Patients at day 10 were 
discharged and took the oral prednisone from a convert dose of 
25% to 35% of initial methylprednisone (an integer multiple of 
5 mg [1 tablet]), which was reduced by 5 mg every 5 days. For 
example, a patient (80 kg) with grade 3 ICI-related pneumoni-
tis was initially treated with intravenous 120 mg methylpred-
nisone from day 1 to 3. If symptoms were improved, intravenous 
methylprednisone was reduced to 90 mg from day 4 to 6 and 
60 mg from day 7 to 9. And then, he was discharged and took 
40 mg of oral prednisone from day 10 to day 14, 35 mg from 
day 15 to 19, 30 mg from day 20 to 24, and so on. The entire 
taper course of this patient was 49 days (7 weeks). Moreover, 
these patients had taken calcium and vitamin D, and the 
patients at higher risk of gastritis were given proton-pump 
inhibitors and H2 blockers.

Assessments

The efficacy of the “fast first and then slowly” steroid-tapering 
regimen was defined as a return to grade 0 or 1 toxicity according 
to the CTCAE Version 5.0 grading system. These effective 
patients did not relapse irAEs during corticosteroids treatment 
and lasted 3 months or until ICI rechallenge. This study also 
evaluated the incidence of corticoid-sensitive patients with severe 
immunotherapy toxicities after anti-PD-(L)1 therapy for cancer.

Statistical analysis

Collected data were analyzed with Prism software (Version 
7.0a). The primary analysis of “fast first and then slowly” taper 
regimen efficacy, and the incidence of corticoid-sensitive 

patients with severe immunotherapy toxicities after anti-PD-
(L)1 therapy for cancer, were conducted using descriptive 
statistics.

Results
Patient characteristics

A total of 187 cases were identified with severe irAEs associ-
ated with anti-PD-(L)1 agents between October 13, 2021 and 
October 20, 2022. Among the 187 patients, 51 cases were 
refractory to corticosteroids (no improvement in 1 week), 10 
cases were older than 75 years, 12 cases were suffering from 
active autoimmune diseases (4 Graves’s diseases, 3 Crohn’s dis-
eases, 3 Rheumatoid arthritis, 1 Ulcerative colitis, 1 Systemic 
lupus erythematosus), and 114 cases met the inclusion criteria. 
Out of the 114 patients, 18 were lost to follow-up and excluded, 
and 96 patients were finally analyzed for the efficacy of the 
“fast first and then slowly” steroid-tapering regimen (Figure 1).

Of these 96 recorded patients, 70.8% of cases were male, and 
most commonly occurred in lung cancer and esophageal carci-
noma (Table 1). The median time from the first dose of ICIs to 
severe irAEs was 65 days (26-231 days). Of total, 36.5% of cases 
suffered from severe immune pneumonia, 15.6% of cases from 
severe immune hepatitis, 12.5% of patients from severe immune 
endocrine diseases (thyroiditis or hypophysitis), 11.5% of cases 
from severe ICIs-associated diarrhea and colitis, and less than 
10% of cases from severe immune nephritis, dermatitis, and car-
diotoxicity. Most patients (59.4%) were treated with anti-PD-1 
therapy (sintilimab, tislelizumab, pembrolizumab, or nivolumab), 
the others (40.6%) were treated with anti-PD-L1 therapy (ate-
zolizumab, durvalumab, or envafolimab).

Efficacy

Among the 187 patients with severe irAEs associated with 
ICIs, 136 (72.7%) cases were corticoid-sensitive and 96 (51.3%) 
cases were enrolled to assess the efficacy of “fast first and then 

Cases at the First Affiliated Hospital of 
Soochow University that received at least one 
dose of an ICI and then suffered from severe 
irAEs (n=187) 

73 pa�ents were excluded:
1. 51 pa�ents were steroid-refractory;
2. 10 pa�ents > 75 years old;
3. 12 pa�ents suffered from ac�ve 
autoimmune diseases.

Cases that met inclusion criteria (n=114)

Lost to follow-up (n=18)

"Fast first and then slowly" taper regimen (n=96)

Figure 1. Study enrollment. ICI indicates immune checkpoint inhibitors.
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slowly” steroid-tapering regimen. Treatment with a “fast first 
and then slowly” steroid-tapering regimen for patients with 
severe irAEs of ICIs, who were sensitive to corticoids, demon-
strated a high response rate, with 90.6% of cases getting irAEs 
solution (Figure 2). Six patients developed worsening irAEs 
following a brief improvement, and 3 got irAEs relapse in 
1 month after the entire course of corticoid therapy. The 
median initiating doses of methylprednisone was 80 mg (40-
200 mg), and the median corticoid course was 29 (19-59) days.

Discussion
Immune checkpoint inhibitors mediated activation of the 
immune system and might cause unintended effects in any 
organ system, which were irAEs. Severe irAEs (grade ⩾3) 
were life-threatening and should be admitted inpatient and 
mainly treated with corticosteroids (methylprednisolone or 
prednisone). As high doses and extended usage of corticoster-
oids will suppress the hypothalamic-pituitary-adrenal axis 
(HPA axis), corticosteroids should be tapered gradually.4 
Although major oncologic societies, such as the European 

Society of Medical Oncology (ESMO), NCCN, American 
Society of Clinical Oncology (ASCO), and the Society for 
Immunotherapy of Cancer (SITC), have all published clinical 
guidelines or textbooks on irAEs management,2,3,5,6 the detail 
about taper arrangement of corticosteroids is scarce. For other 
immune diseases, reported steroid-tapering regimens are based 
on very low-quality evidence.7

In this study, we originally scheduled the “fast first and then 
slowly” steroid-tapering regimen, and it was effective in most 
corticoid-sensitive patients (90.6%), which can provide a step-
wise approach for corticosteroids reduction in corticoid-sensi-
tive patients with severe immunotherapy toxicities after 
anti-PD-(L)1 therapy for cancer. With this regimen, most 
patients with severe irAEs could stay less than 10 days in the 
hospital when they are sensitive to corticosteroid therapy. And 
shorter hospital stays may save more medical costs and improve 
bed turnover.

Nine cases got relapse or recurrence during or shortly after 
corticosteroid therapy, which may be followed by a too-fast 
reduction rate initially. However, there is no report about the 
efficacy of other steroid-tapering regimens. Therefore, there is 
no confirmed answer to whether slow reduction at the begin-
ning is more effective. Other possibilities may include tumor 
progression, too low onset dose, other infections, and so on.

Moreover, 72.7% of patients with severe irAEs were corti-
coid-sensitive, slightly higher than the data in other reports.8-10 
One explanation is that current surface receptor and ligand tar-
gets for ICIs include CTLA-4, PD-1, and PD-L1. However, 
ipilimumab, the only present available anti-CTLA4 agent in 
China, was very expensive and not covered by most medical 
insurance. Very few patients could afford it and be treated with 
it, so there is no patient with an anti-CTLA4 agent in this 
study. And more severe irAEs with the anti-CTLA4 agents 
were steroid-refractory.11,12

In addition to the efficacy of the steroid-tapering regimen, 
steroid effect on T-cell function and tumor progression 
should also be considered. As high-dose and long-term corti-
costeroids may interfere with the therapeutic effects of ICIs 
and impact the results of the efficacy of steroid-tapering regi-
men,13 this study excluded patients with active autoimmune 
diseases or concomitant use of corticosteroids at the time of 
enrollment (prednisone dose ⩾10 mg or equivalent per day). 
Presently, main immunosuppressive treatment of severe irAEs 
in all clinical guidelines or textbooks was methylprednisolone 
or prednisone in that prednisone in contrast to dexametha-
sone (another steroid for managing cancer-associated symp-
toms, particularly nausea, and pain) did not compromise 
T-cell cytokine production14 and may lessen the impact on 
tumor progression. Nevertheless, the effect factors of corti-
costeroids on tumor prognosis were mixed, such as the time 
of anti-tumor therapy discontinued, different proliferation 
rates of tumors themselves, and the relationship between 
irAE and improved progression-free survival in patients 
receiving anti-PD-1/PD-L1 therapy.15 Although the impact 

Table 1. Patient characteristics.

Sex, n (%)

 Male 68 (70.8)

 Female 28 (29.2)

Median time from the first dose of ICIs to severe 
irAEs, days (range)

65 (26-231)

Primary cancer diagnosis, n (%)

 Lung cancer 43 (44.8)

 Esophageal carcinoma 25 (26.0)

 Hepatocellular cancer 12 (12.5)

 Renal cell carcinoma 11 (11.5)

 Melanoma 5 (5.2)

Severe irAE, n (%)

 Pulmonary 35 (36.5)

 Hepatic toxicity 15 (15.6)

 Endocrine 12 (12.5)

 Diarrhea/colitis 11 (11.5)

 Renal 9 (9.4)

 Skin 9 (9.4)

 Cardiovascular 5 (5.2)

ICI, n (%)

 Anti-PD-1 agents 57 (59.4)

 Anti-PD-L1 agents 39 (40.6)

Abbreviations: anti-PD-1, anti-programmed death-1; ICI, immune checkpoint 
inhibitor; irAE, immune-related adverse event.
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of corticosteroids on tumor prognosis is beyond the scope of 
our topic, it is interesting and meaningful. Presently, the 
impact of corticosteroids on tumor prognosis is still a contro-
versial clinical issue. Further studies are needed on this issue.

One limitation of this study is that this is a small-size retro-
spective analysis, which may lead to reporting biases. Thus, 
more lager size and randomized controlled studies are needed 
to find more details about the steroid-tapering regimens for 
corticoid-sensitive patients with severe irAEs after anti-PD-
(L)1 therapy for cancer. The other limitation is lack of com-
parison groups of other steroid-tapering regimens.

Conclusions
Little details could be found in current clinical guidelines or 
textbooks on irAEs management. We originally scheduled 
the “fast first and then slowly” steroid-tapering regimen for 
corticoid-sensitive patients with severe irAEs after anti-
PD-(L)1 therapy for cancer. With this regimen, most 
patients were effective, although hospital stay was short. 
More comparative research works are needed to decipher 
the most effective steroid-tapering regimen in irAE resolu-
tion and focus on the impact of corticosteroids on tumor 
prognosis.
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