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 DRAFT ABSTRACT (250 words max.) 

Immune checkpoint inhibitors (ICI) are now used routinely to treat advanced or metastatic 

urothelial and renal cell carcinoma. Furthermore, multiple trials are currently exploring their 

role in the adjuvant, neo-adjuvant and non-invasive (e.g. high-grade non-muscle invasive 

bladder cancer) settings. Consequently, urologists are increasingly confronted with patients 

who are, have recently or will receive ICI therapy. The care of these patients is likely to be 

shared between urologists and medical oncologists with additional occasional support of other 

medical specialties. Therefore, it is important urologists have knowledge of immune-related 

side effects, their early diagnosis and clinical management. Here we provide advice on 

prevention, diagnosis and clinical management of the most relevant toxicities to strengthen 

the urologists’ role in the multidisciplinary management in the new immunotherapy era.  

Patient summary: Immune therapy is a common treatment for many patients with advanced 

cancer. We described common side effects of this treatment and advise how it is best 

prevented and managed. 

 

Keywords (MeSH) (up to 10)  

Immunotherapy; Antineoplastic Agents; Immunological;  immune related toxicity;  

nivolumab;  pembrolizumab;  atezolizumab; avelumab;  durvalumab; ipilimumab  

https://www.ncbi.nlm.nih.gov/mesh/68007167
https://www.ncbi.nlm.nih.gov/mesh/2023548
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1. Introduction 

Immune checkpoint inhibitors (ICI) targeting the programmed cell death protein (PD-1) / 
programmed cell death ligand (PD-L1) axis are widely used today in a growing number of 
cancer indications; including urothelial and renal cell carcinoma. Following their 
development as monotherapies, current treatment strategies use ICIs combined with other 
immune therapies (dual checkpoint inhibition with PD-1 and cytotoxic T-lymphocyte-
associated antigen (CTLA-4) antagonists), with tyrosine kinase inhibitors, or chemotherapies.  
ICI are being investigated in therapeutic indications usually headed by multidisciplinary 
teams, with urologists either actively involved or even heading such teams. Examples include 
the adjuvant setting in renal cell carcinoma (RCC) or urothelial carcinoma (UC), or 
neoadjuvant treatment prior to cystectomy for bladder carcinoma as well as high-grade non-
muscle invasive bladder carcinoma. Therefore, urologists need to be well informed about 
the basic principles, current indications and special features of ICI therapy. 
ICI are associated with a specific spectrum of side effects, namely immune-related adverse 
events (irAE). This spectrum differs from toxicities known for kinase inhibitors or cytotoxic 
drugs. The incidence of irAE varies, depending on the immune checkpoint that is targeted 
and the combination that is being used. As for any treatment modality, gains in efficacy must 
be balanced against the rates and severity of side effects. As delays in diagnosis and 
management might result in symptom worsening and further complications, clinicians 
prescribing ICI or supervising patients under or after ICI therapy shall be well trained to 
identify irAE promptly and monitor patients adequately. 
This EAU position paper reviews the current status of ICI in urological cancers and provides 
recommendations for their safe use. This work provides an overview on common and 
relevant irAE that require urologists’ particular attention; expert statements on the diagnosis 
and clinical management of irAE are provided as well. 
 

2. Patient selection 

Routine clinical use of ICI in urological tumors depends on country based approval and 
reimbursement status. Three ICI that act on the PD-1/PD-L1 pathway (atezolizumab, 
nivolumab and pembrolizumab) are approved for the use in advanced or metastatic UC 
and/or RCC as summarized in Table 1. For advanced RCC, nivolumab is also approved for use 
in combination with ipilimumab, an ICI targeting CTLA-4 [1]. Detailed staging and 
consideration of prior treatment sequence for advanced disease is essential to decide on 
patients’ eligibility for ICI therapy. Additional immune biomarker testing is recommended 
and even required, if e.g. a use in untreated, cisplatin-ineligible urothelial cancer is 
considered. 
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Table 1: PD-1/PD-L1 ICI for renal and urothelial cancer investigated and already reported in 
phase 3 randomized controlled trials 

Cancer Indication Atezolizumab Avelumab Nivolumab Pembrolizumab 

RCC 

Untreated patients 

(1st line) 

 Avelumab 10 

mg/kg Q2W 

+ 

Axitinib 5 mg 

BID * 

Niv. 3 mg/kg + 

Ipilimumab 1 

mg/kg Q3W x 4  

followed by Niv. 

3 mg/kg Q2W** 

Pembrolizumab 200 

mg Q3W 

+ 

Axitinib 5mg BID * 

After prior VEGF-

targeted therapy 

  240 mg Q2W or 

480 mg Q4W 

 

UC 

Untreated (1st line), 

Cisplatin-ineligible, 

PD-L1 positive*** 

1200 mg Q3W 

(***IC score>5%) 
  

200 mg Q3W 

(***CPS-Score>10) 

After platinum-

based 

chemotherapy 

1200 mg Q3W  240 mg Q2W 200 mg Q3W 

* Request for approval filed  ** Approved for intermediate/poor risk patients according to IMDC 
*** Restricted indication (since summer 2018) to patients with high infiltrating immune cell (IC) status 
(atezolizumab) or high combined positive score (CPS) (pembrolizumab), both markers are correlates for PD-L1 
positivity 
Abbreviation: BID, (‘bis in dies’) twice per day; Niv, Nivolumab 
 

2.1. Renal cell carcinoma 

 
2.1.1. Statement 

In advanced RCC, nivolumab monotherapy is a standard of care in patients who failed one or 
two prior lines of VEGF-targeted monotherapy.  
The use of Nivolumab plus low dose Ipilimumab in treatment-naïve patients with advanced 
or metastatic clear-cell RCC of International Metastatic Renal Cell Carcinoma Database 
Consortium (IMDC) intermediate and poor risk is recommended by EAU guidelines [2]. ICI 
treatment should be given after a multidisciplinary decision by physicians experienced in this type 
of therapy. In patients who stopped ICI due to toxicity, a re-challenge with either drug should 
only be undertaken with expert guidance and support from a multidisciplinary team.  
 

2.1.2. Background 

For patients with advanced RCC with a clear-cell component, the EAU renal cancer guideline 
recommends the use of Nivolumab after one or two lines of VEGF-targeted therapy in 
metastatic RCC, based on results of a phase III trial [3]. Compared to Everolimus, a benefit in 
overall survival (OS: 25.0 vs. 19.6 mts, HR=0.73 [98.5% CI 0.57-0.93], p<0.002), improved 
quality of life and fewer grade 3 or 4 adverse events were reported for Nivolumab.  
Strong evidence (grade 1B) also backs the recommendation for the EU/US approved use of 
Nivolumab plus low dose Ipilimumab in treatment-naïve patients with clear-cell metastatic 
RCC of IMDC intermediate and poor risk [4

]. A phase 3 randomized controlled trial (RCT) of 
Atezolizumab plus Bevacizumab versus Sunitinib demonstrated a PFS benefit in patients with 
PD-L1 positive patients. However, a later interim analysis did not show an OS benefit and the 
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respective EMA application was withdrawn (ref). Recent and partly preliminary data from 

phase 3 RCTs comparing the combination of the VEGFR-inhibitor tyrosine kinase inhibitor 

Axitinib with either the PD-L1 inhibitor Avelumab [
5
], or the PD-1 antibody Pembrolizumab 

[
6
] to the previous standard Sunitinib indicated consistent gains in efficacy across the overall 

trial population in treatment-naïve, advanced RCC with a clear cell component. Once the full 

data will become available in 2019, EU and US approval is likely for Pembrolizumab and 

Axitinib based on an OS benefit (OS benefit to be demonstrated for Avelumab plus Axitinib), 

introducing a new era in the front-line setting of metastatic RCC in which PD-1/PD-L1 ICI 

constitute the backbone of therapy, in combination with low dose Ipilimumab or with an anti-

VEGFR-directed tyrosine kinase inhibitor (TKI), respectively.  
 

2.2. Locally advanced unresectable / metastatic urothelial carcinoma 

 
2.2.1. Statement  

PD-1 ICI are a standard treatment in patients after prior platinum-based chemotherapy (i.e. 
for second line therapy) [EAU Gdls.]. Among the approved ICI (Pembrolizumab, Atezolizumab, 
Nivolumab), available evidence (OS benefit) is currently favoring Pembrolizumab. 
Atezolizumab and Pembrolizumab may also be used in treatment-naïve, cisplatin-ineligible 
patients with PD-L1 positive tumors. Patients must be properly counseled about the 
potential risks and benefits as well as about the lack of randomized data comparing ICI to 
chemotherapy. 
 

2.2.2. Background 

Checkpoint inhibition with PD-1 and PD-L1 inhibitors has shown significant anti-tumor 
activity with acceptable toxicity and durable responses in patients with locally advanced and 
metastatic UC. PD-1 inhibitor pembrolizumab has shown a significant prolongation of OS 
(10.3 vs. 7.3 mts; HR=0.73 [95%CI 0.59-0.91], p=0.004) in patients who had received prior 
platinum-containing chemotherapy [7]. Compared to standard-of-care chemotherapy, 
pembrolizumab also had a more favorable toxicity profile resulting in an improved quality of 
life [8]. Atezolizumab, a PD-L1 inhibitor, similarly showed favorable efficacy and reduced 
toxicities compared to chemotherapy, with no OS benefit observed [

9
, 

10
]. Nivolumab is the 

third ICI currently approved by the European Medicines Agency (EMA) in platinum pre-

treated advanced or metastatic UC patients, its recommendation for use is based on single-arm 

phase II trials [
11

] (evidence level 1B for Pembrolizumab, 2A for Atezolizumab and 

Nivolumab). 

Based on results from single-arm phase II trials, pembrolizumab and Atezolizumab are also 
available in the EU for use in UC patients that are not eligible for platinum-containing first-
line therapy [12, 13] (evidence level 2A): up to 50% of patients with locally advanced or 
metastatic UC are considered “unfit” for Cisplatin-based chemotherapy [14]. However, the 
EMA and the US Food and Drug Administration (FDA) recently restricted the use of both 
antibodies to patients with PD-L1 positive tumors. Different immunohistochemical 
evaluations (companion diagnostic test) need to be applied to test PD-L1 positivity for each 
of these antibodies (see 2.4. Biomarker). 
Recently, encouraging results on PD-1 ICI in the neoadjuvant setting prior to cystectomy for 
muscle-invasive bladder cancer (MIBC) were reported (ref.). Ongoing phase 3 randomized 
trials focus on the neoadjuvant and adjuvant setting of MIBC. Furthermore, PD-1 ICI are 
explored in high-grade non-muscle invasive bladder cancer, e.g. for BCG refractory disease.    
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2.3. Prostate cancer 

 
2.3.1. Statement 

ICI are not recommended for prostate cancer outside of clinical trials. 
 

2.3.2. Background 

In metastatic castration-resistant prostate cancer (mCRPC), results from two phase III trials 
investigating the use of Ipilimumab were disappointing. In Docetaxel-pre-treated [15] as well 
as in chemotherapy-naïve patients [16], CTLA4-blockade did not prolong survival, but 
resulted in significant toxicities. However, there were signs of activity of Ipilimumab 
including some exceptional cases with long-term remissions [17]. Evidence for PD-1 and PD-
L1 antagonists is currently limited to early clinical trials and small case series [18, 19]. Several 
phase II but also phase III trials in mCRPC are ongoing. Combinations with second-generation 
nonsteroidal antiandrogens are investigated as well as combinations with various PARP-
inhibitors (e.g. Olaparib, Rucaparib) or with chemotherapy (Docetaxel).  
 

2.4. Biomarker 

 
2.4.1. Statement 

Prior to counseling cisplatin-ineligible, treatment-naïve patients with metastatic UC about ICI 
treatment options, immunohistochemical PD-L1 testing shall be performed to determine the 
Combined Positive Score (CPS)(for pembrolizumab) and/or the tumor-infiltrating immune 
cell (IC) score (for atezolizumab). 
For RCC or previously treated metastatic UC, biomarker up-front testing is currently not 
mandatory. However, further biomarkers are under investigation that might become 
important to guide treatment decisions. 
 

2.4.2. Background 

The identification and validation of clinically useful biomarkers to guide therapeutic 
decisions for patient selection as well as for therapy monitoring of ICI is a critical issue across 
all cancer indications. PD-L1 immunohistochemistry, individual mutational analysis with 
TCGA (The Cancer Genome Atlas) RNA subtype correlation, determination of tumor 
mutational burden (TMB), tumor-infiltrating lymphocytes (TIL) counts, or immune cell gene 
expression (ICGE) profiling have been investigated pro- and retrospectively to identify 
potential biomarkers [20, 21, 22, 23]. 
PD-L1 positivity, determined in terms of (variable) PD-L1 expression thresholds with different 
cut-offs, is the most comprehensively studied biomarker; its relevance as a biomarker has 
been highlighted by the development of several PD-L1 diagnostic tests, whose use is in the 
USA – foremost in non-small cell lung cancer – either mandatorily required (companion 
diagnostic TPS score > 50% for first line use of Pembrolizumab) for certain clinical uses, or at 
least recommended (complementary diagnostic) by the FDA to support physicians’ informed 
decision-making [24, 25, 26, 27].  



Draft Manuscript (Version 01 Apr. 2019) Safety ICI in urological tumors  Page 7 
 

For RCC, testing of PD-L1 status yields conflicting results as predictive factor and assessment 
is, neither in the USA nor in the EU, mandatory. However, patients treated with the 
combination of Nivolumab plus low-dose Ipilimumab having PD-L1 positive tumors appear to 
benefit most with regard to overall survival (HR 0.45 vs. 0.73 for PD-L1 negative tumors) and 
have a higher overall (58 % vs. 37 %) and complete response rate (16 % vs. 7 %), respectively. 
Of note, no benefit in terms of progression-free survival was observed for PD-L1 negative 
tumors [Motzer, NEJM 2018]. PD-L1 status is also recorded in many ongoing ICI trials; the recently 
reported results from the JAVELIN Renal 101 trial [Motzer, AO 2018] provides support that in 
advanced, clear cell RCC therapy outcomes might be even more favorable in PD-L1 positive 
patients. However, due to the exploratory nature of PD-L1 tumor expression, the EAU renal 
cancer guideline does not recommend using PD-L1 as a predictive biomarker. As a prognostic 
factor, PD-L1 status may add to the IMDC prognostic criteria.  
For the second-line use of Pembrolizumab, Nivolumab and Atezolizumab in locally advanced 

or metastatic UC – the same applies for the US-registered uses of Avelumab and Durvalumab 

in this UC setting – testing of PD-L1 expression is not required, too. While the Atezolizumab 

phase 2 trial indicated that response rate, progression-free survival and overall survival 

might be greater in patients with high PD-L1 expression, in the randomized phase 3 trial 

better outcomes were also observed in the chemotherapy arm resulting in no overall 

survival difference in the PD-L1 positive group [Powles, Lancet 2018;  28].  

However, on June 1st 2018, the EMA restricted the first-line therapy labels of Pembrolizumab 

and Atezolizumab in Cisplatin-ineligible urothelial cancer due to efficacy issues identified in 

ongoing first line clinical trials, excluding now patients with low PD-L1 expression from its 

use [29]. The US FDA had alerted health care professionals and clinical trial investigators on 

18 May 2018 with the same concerns [30], which arose from interim analyses of the phase III 

trials, Keynote-361 and IMvigor 130 [31, 32], and restricted both labels in August 2018. Since, 

treatment is limited to patients with tumors with either a combined (referring to tumor and 

immune cells) positive score (CPS) ≥10 for Pembrolizumab or immune cell (IC) score ≥5% for 

Atezolizumab. 

 

3. Categorization and frequency of ICI therapy-related toxicities 

 

3.1. Statement 

Side effects of ICI, namely irAE, may affect any organ system. Symptoms are frequently non-

specific, making their attribution difficult and the differential diagnosis between irAE and 

infection (e.g. pneumonitis versus pneumonia) imponderable. Urologists involved in the 

multidisciplinary treatment of renal, bladder and prostate cancer should be aware of irAE and 

know how to recognize and diagnose them. For the management of ICI therapy close 

multidisciplinary collaboration is mandatory. 

 

3.2. Background 

Treatment-related toxicities of ICI comprise two distinguishable sets of adverse drug 
reactions (ADR): on one hand side effects generally associated with pharmacotherapy – i.e. 
due to absorption, distribution, metabolization and elimination processes, as e.g. hepatic or 
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renal toxicities – on the other hand the partially novel immune-related AE (irAE) which are 
well-known ICI class effects, caused by their direct impact on immune regulation. 
The precise pathophysiology underlying irAE is still unknown but is thought to be related to 
the role that immune checkpoints play in immunologic homeostasis [33]. Unknown remains 
also the extent to which autoantibodies rather than autoreactive T-cells, contribute to irAE, 
or the role of cytokines which are thought to be involved in the pathophysiology of irAE. 
Current guidelines for side-effect assessment, such as Common Terminology Criteria for 

Adverse Events
1
 (CTCAE) are not specific to irAE reporting, and grading of irAE may be 

challenging [
34

]. Currently, irAE are described as AE which may differ in type, frequency or 
severity from AEs caused by non-immunotherapies: (i) which may require 
immunosuppression (e.g. corticosteroids) as part of their management; (ii) whose early 
recognition and management may mitigate severe toxicity; (iii) for which multiple event 
terms maybe used to describe a single type of AE, thereby necessitating the pooling of terms 
for full characterization [35], an established definition of irAE is still missing. 
Differentiation of AE (i.e. treatment-related yes or no: and if yes, immune-related or not) 
requires careful differential diagnosis even of sometimes nonspecific and low-grade AE to 
distinguish whether tumor progression or organ-specific comorbidities or an ADR is the root 
cause of an AE. ADR not specifically related to immune reactions dominate, by their 
frequency, the adverse event reporting for ICI; their incidence (all grades), as summarized 

from actual summaries of product characteristics (SmPC)  are listed in Table 2.  
Table 2 – Very common and common ADR of checkpoint inhibitors authorised in the EU 
for use in urological cancers (frequencies reported according to current SmPC A). Listed are 
adverse reactions which are classified as ‘very common’ or ‘common’ for at least one drug 
regimen approved for use. 

Adverse Reaction 

(listed according to Standard Organ Class) 

Atezolizuma

b 

Nivoluma

b 

Pembrolizum

ab 

Nivolumab 

+ 

Ipilimumab 

Infections and infestations 

Upper respiratory tract infections / 

pneumonia 

◌ / ◌  /  ◌ /   /  

 

Neutropenia ◌    

Eosinophilia ◌    

Anemia ◌    

Thrombocytopenia     

 

Infusion-related reaction / 

hypersensitivity 

 /   /   / ◌  /  

 

Hypo-, hyperthyroidism / other 
B 

*  /   /   /   /  

 

Decreased appetite     

Dehydration ◌  ◌  

Hypokalemia / hyponatremia  /   /   /   /  

                                                 
1
 Common Terminology Criteria for Adverse Events (CTCAE) of the U.S. National Cancer Institute, V. 4.0: 

https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03/Archive/CTCAE_4.0_2009-05-29_QuickReference_8.5x11.pdf  

https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03/Archive/CTCAE_4.0_2009-05-29_QuickReference_8.5x11.pdf
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Headache ◌    

Dizziness ◌    

Peripheral neuropathy ◌    

 

Uveitis * / blurred vision ◌ / ◌  /   / ◌  /  

 

Tachycardia ◌  ◌  

Hypertension / hypotension ◌ /   / ◌  / ◌  / ◌ 

 

Dyspnea / Cough  / ◌  /   /   /  

Pneumonitis * / pulmonary embolism  / ◌  / ◌  / ◌  /  

Hypoxia  ◌ ◌ ◌ 

 

Diarrhea     

Nausea / Vomiting  /   /  /   /   

Abdominal pain     

Stomatitis / colitis * / pancreatitis * ◌ /  /   /  / 

 

◌ /  /   /  /  

Dry mouth / dysphagia /   /   /  / 

Constipation ◌    

Lipase increased / amylase increased  /   /  ◌ /   /  

 

Hepatitis *      

Liver transaminases increased (ALT / 

AST) 

 /   /   /   /  

 

Rash * / urticaria  / ◌  /   / ◌  /  

Dry skin / pruritus ◌ /   /    /   /  

Vitiligo / erythema ◌ / ◌  /   /   /  

Alopecia ◌    

 

Arthralgia     

Myositis * / arthritis  ◌ /    /  /  

Muscoskeletal pain     

 

Renal failure (including acute kidney 

injury) 

◌  ◌  

Creatinine increased ◌    

 

Pyrexia     

Influenza like illness / chills  /  ◌ / ◌  /  ◌ / ◌ 

Fatigue      

Asthenia  ◌  ◌ 

Oedema ◌    
A
 Versions: Nivolumab (Opdivo™): 8 May 2018; Pembrolizumab (Keytruda™): 22 June 2018; Atezolizumab 

(Tecentriq™): 13 Apr 2018 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/003985/WC500189765.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/003820/WC500190990.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004143/WC500235778.pdf
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B
 includes (mainly): adrenal insufficiency, hypophysitis, thyroiditis 

Legend:   = Very common (≥ 1/10 patients {≥ 10%});   = common (≥ 1/100 and < 1/10 patients {≥ 1% and 

< 10%});   = uncommon (≥ 1/1,000 and < 1/100 patients {≥ 0.1% and < 1%});  = rare (≥ 1/10,000 and < 

1/1,000 patients {≥ 0.01% and < 0.1%}); ○ = very rare (< 1/10,000 patients {< 0.01%}); ◌ = not (yet) 

mentioned; frequency not yet determined; * = classified also as irAE 

Abbreviations: ADR, adverse drug reaction; irAE, immune-related adverse event; PIL, patient information 

leaflet; SmPC, summary of product characteristics 

 
The overall incidence of adverse events (all causes and grades) in clinical trials of inhibitors 
of the PD-1/PL-L1 axis was 67.6%, severe (grade 3-4 according to CTCAE) events occurred in 
11.4% of patients, but these rates were lower than the rates in the chemotherapy control 
arms (82.9% and 35.7%, respectively) [36]. The most frequent adverse drug reactions (ADRs)  
are fatigue (31.8%), diarrhea (18.5%), arthralgia (12.4%), back pain (10.9%), according to 
recent meta-analysis [37]. The incidence of rash, observed with PD-1/PD-L1 inhibitors as well 
as with several tyrosine kinase inhibitors, meets with 10.3% also the WHO criteria for ‘very 
common’ ADR [Baxi, BMJ, 2018]. Abnormalities in laboratory investigations are very common too: 
reported are increases of AST/ALT, hypokalemia, hyponatremia, or increased alkaline 
phosphatase, creatinine, lipase and amylase. Table 2 that lists all very common or common 
ADR mentioned in current EU prescribing information texts, mirrors these data from meta-
analyses.  
The overall incidence of treatment-related irAE, assessed though meta-analysis of 46 trials of 
PD-1 / PD-L1 inhibitors reporting 13,000 patients, is 26.8%; severe irAE occur in 6.1% of 
patients, the incidence of therapy-related death is <0.2% [38]. Most frequent irAE (of any 
grade) are – both common – hypothyroidism (5.6%) and pneumonitis (2.2%); colitis (0.7%), 
hypophysitis (0.3%), and hepatitis (0.2%) are uncommon [Baxi, BMJ 2018]; the only common 
severe irAE is pneumonitis (1.4%); severe colitis (0.5%), hypophysitis (0.2%), hyperthyroidism 
(0.2%) and hepatitis (0.1%) are uncommon [Baxi, BMJ 2018]. The incidences generally match 
those reported in the EU prescription information texts, although differences manifest, 
mainly due to the grouped coding of several symptoms within a given irAE. Hyperthyroidism 
is also considered to constitute a common irAE (incidence 1.7-3.5 %). Further uncommon 
events (0.1.-1.0 %) are adrenal insufficiency, type I diabetes mellitus, pancreatitis or 
nephritis; neurological ADR as Guillain-Barré syndrome or meningitis are uncommon too; 
other irAE as myasthenic syndrome, encephalitis or myocarditis occur rarely (incidence 
<0.1%). 
Compared to ADR rates in comparator arms of clinical trials (phase II-III) of PD-1/PD-L1 
inhibitors, rates of irAE are increased for ICI; of the more general ADR related to immune 
activation, only the rates of rash and associated pruritus are significantly increased for ICI 
[Baxi, BMJ 2018, Nihijima, Oncologist 2017]. Data for irAE/ADR incidences according to tumor types are 
inconclusive so far; however, incidences of particular irAE vary across different cancers [Wang, 

Front Pharmacol 2017]. One review reported that arthritis and myalgia were more frequent in 
melanoma patients compared with RCC where pneumonitis was more prevalent [39]. 
Compared to PD-1 monotherapy, incidences of ADR and irAE are clearly augmented for PD-
1/CTLA-4 combined immune checkpoint blockade (Table 2) [Khoja, AO 2017, 40, 41]; the rates of 
certain irAE augment substantially (colitis, pneumonitis, increases in transaminases and 
lipases) – colitis, rash and hypophysitis are more frequent with CTLA-4 than with PD-1 
monotherapy, respectively [Hassel, CTR 2017; El Osta, CROH 2017]. 
 

4. Clinical diagnosis and management of ICI therapy-related major toxicities 
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Five organ systems are frequently affected by ICI ADRs: Skin with exanthema and pruritus, 
liver with hepatitis, colon with diarrhea/colitis, lung with pneumonitis, and the endocrine 
systems. In order to identify irAEs as early as possible patients should regularly be asked for 
skin, bowel and/or pulmonary symptoms. Regular lab analyses should include liver and 
pancreas enzymes as well as creatinine since irAEs at the respective organs do not result in 
early symptoms. Furthermore, TSH should be closely monitored to identify hypo- or 
hyperthyreoidism. In case of unspecific symptoms and/or deterioration an irAE of the 
endocrine system should be rules out by analysis of TSH, LH, FSH, ACTH, cortisol, prolactin, 
and either estradiol or testosterone. The diagnosis of an irAE requires exclusion of other 
causes of the respective signs or symptoms, e.g. in case of diarrhea/colitis by stool culture or 
hepatitis serology and liver ultrasound (cholestasis, progression of liver metastasis) for rising 
transaminases. Early involvement of other relevant disciplines is recommended in order to 
facilitate optimal management of irAEs.   
For the overall management of irAE, which are predominantly inflammatory reactions, 
interruptions of therapy or therapy discontinuations are measures of choice. Generally, in 
case of grade 4 irAE therapy discontinuation is recommended in line with systemic 
corticosteroid therapy, for grade 2 irAE, interruptions of therapy plus corticosteroid use are 
recommended, for grade 1 irAE, ICI therapy can usually be continued. Drug manufacturers’ 
recommendations for the management of grade 3 irAE are heterogenous, the official 
recommendations for the clinically most relevant2 irAE are displayed in Figure 1. Dose 
reductions/modifications are generally not recommended for ICI. 
For the general adverse events related to immune activation, consensus recommendations 
provide guidance in relation to the clinical management of fatigue [42, 43], diarrhea [44], 
nausea and vomiting [45], infusion-related reactions [46], pain [47], or cardiotoxicities [48, 49]. 
More specific recommendations for the management of immunotherapy-induced toxicities 
are provided in a specific, novel ESMO Clinical Practice Guideline [50]; for the United States, 
similar guidance has been provided by the ASCO [51]. For the clinically prevailing irAE, specific 
recommendations for their diagnosis and clinical management are given in the subsequent 
text chapters. 
   

                                                 
2
 i.e. frequency, severity and complexity of event 
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Fig. 1 irAE type-/severity-dependent recommendations for treatment modifications of ICI 
therapy (assessment based on drug manufacturers’ current prescribing information texts 
according to Table 2) 
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4.1. Skin and mucosal toxicity 

 
4.1.1. Statement 

Rash and pruritus are the clinically most relevant dermatological side effects, which are 
reversible and clinically well manageable; their predictive value for response/survival 
requires clarification in larger studies. For CTC-AE grading estimate the body surface area 
affected using the “rule of 9” (known from burns). Urologists should consult a dermatologist 
in case of persisting or recurrent grade 3 (>30 % of body surface area) toxicity. 
 

4.1.2. Background 

Very common skin toxicities include itching (pruritus) and associated rash, often in 
maculopapular form, and vitiligo (Table 2), the latter most often in melanoma patients [52]. 
Wide-spread rash (exanthema) may occur at the trunk and/or extremities; treatment 
modalities include the use of topical corticosteroids (e.g. hydrocortisone cremes 1%), or with 
urea or glycerine containing, moisturizing cremes or lotions. For continued itching, oral, non-
sedative, systematic H1-antihistaminics might be used. Regular examinations prior and 
during ICI therapy should rule out skin problems of other aetiology, such as an infection, 
vasculitis, or contact dermatitis. The association of dermatological AE and ICI response or 
survival has been investigated, but its predictive value remains uncertain [53]. 
For severe rash, treatment interruption (grade 3) or permanent discontinuation (grade 4) of 
ICI therapy is recommended (Fig. 1) and patients should immediately be placed under a 
dermatologist’s supervision: this applies particularly, if severe skin reactions as Stevens-
Johnson syndrome or toxic epidermal necrolysis are suspected or clinically manifest. 
Treatment consists of intravenous (i.v.) (methyl)prednisolone 1-2 mg/kg with slow tapering 
and switching to oral therapy when toxicity resolves to normal [Haanen, AO 2018]. 
 

4.2. Endocrinological and metabolic toxicity 

 
4.2.1. Statement 

Thyroid gland disorders are common side effects of ICI, with 5-10 % of all patients affected. 
Narrow monitoring of TSH and a detailed hormone analysis (ACTH, LH, FSH, prolactin, 
cortisol, estradiol/testosterone) for otherwise unspecific symptoms or deterioration are 
required. The onset of immune related endocrinopathies is slow, their resolution may last 
for weeks and is not always reversible. Patients should be informed adequately prior to 
initiation of treatment that occurrence of endocrinopathies may result in long lasting or 
even permanent hormone replacement therapy. In case of suspected endocrinopathy other 
than hypo-/hyperthyreosis the patient should be referred early to a specialist with 
experience in the management of immune related endocrinopathies. 
 

4.2.2. Background 

ICI-related immune endocrinopathies include commonly thyroid gland disorders 
(hypothyroidism, less frequently are hyperthyroidism or thyroiditis). Adrenal insufficiency is 

a common disorder too, hypophysitis is a rather uncommon event (Table 2). Compared to 
PD-1 monotherapy, endocrine toxicities are more frequent under combined immune 
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checkpoint blockade [Hassel, CTR 2017]. Due to their unspecific and often complex symptoms, the 
diagnostic approach might be challenging [54]. 
The pathogenesis of thyroid disorders arising from ICI therapy is not yet well understood 
[Postow, NEJM 2018, Haanen AO 2018]. Regular controls of thyroid stimulating hormone (TSH) – if 
repeatedly elevated or decreased or if a thyroid dysfunction is suspected, fT3, fT4 and 
cortisol should be measured as well – are helpful to diagnose hypo- or hyperthyroidism: 
these toxicities occur rather late after therapy start and resolve more slowly than other 
immune-related toxicities [55, Hassel CTR 2017]. Substitution with thyroid hormone (L-thyroxin, 
starting dose 50 mg) should be considered, if hypothyroidism is diagnosed. Mild and 
asymptomatic hyperthyroidism may be initially observed and might eventually turn into 
hypothyroidism. However, in symptomatic patients beta-blockers might be started [Haanen, AO 

2018], the interruption of ICI therapy until recovery from symptoms is generally SmPC 
recommended for CTCAE of grade 3 (Fig. 1).  
Adrenal insufficiency may manifest with diffuse symptoms, sometimes mild to moderate but 
similar to sepsis or an adrenal crisis [56]. The disorder might also develop following a (partial) 
insufficiency of the pituitary gland and therefore requires a differential diagnosis, whether 
the adrenal gland is affected or a hypophyseal insufficiency is suspected. When symptoms 
ameliorate, the use of hydrocortisone has been recommended to avoid the additional use of 
fludrocortisone as mineral corticoid replacement [57]. As in case of the above stated corticoid 
substitutions, an endocrinologist should be consulted to supervise/optimize substitution. 
The differential diagnosis of hypophysitis may require control of cortisol, 
adrenocorticotropic hormone (ACTH), luteinizing hormone (LH), follicle stimulating hormone 
(FSH), TSH, prolactin and – gender-dependent – estradiol or testosterone; magnetic 
resonance tomography (MRT) of the brain might confirm a swollen or enlarged pituitary 
gland. High-dose corticosteroids should be given in cases of headache or neurological 
problems; ICI therapy should be interrupted or even terminated from grade 2 symptoms 
onwards (Fig. 1): this irAE may result in continuous hormone (hydrocortisone) replacement 
therapy [58].  
Endocrine side effects are reversible in approximately half of all patients with thyroid or 
pituitary gland side effects, hence requiring often lasting hormone replacement therapy 
(HRT). Therefore, all patients shall be informed upfront about this potential, aggravating 
consequence of ICI therapy.  
Type I diabetes mellitus, but also diabetes insipidus, are uncommon to rare side effects, 
advice is given to regularly monitor blood glucose levels, particularly if patients report 
polydipsia or polyuria [Hassel, CTR 2017, Haanen, AO 2018]. In severe cases, patients may develop 
ketoacidosis [59] that should be treated according to established guidelines. Patients 
developing diabetes may require insulin substitution; in metabolically stable patients the ICI 
therapy may be restarted [60, Haanen, AO 2018]. 
 

4.3. Gastrointestinal and hepatic toxicity 

 
4.3.1. Statement 

To detect toxicities early, urologists should train and advise their patients to report any 
suspicious gastrointestinal and bowel symptoms directly to them; regarding hepatic irAE, 
narrow monitoring of liver transaminases and bilirubin is a key prerequisite. 
 

4.3.2. Background 
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Like for skin and endocrine toxicities, certain gastrointestinal side effects are very common 
(diarrhoea, nausea, vomiting). Therapy-induced inflammation reactions under monotherapy 
are common to uncommon (Table 2), the routine monitoring should encompass events like 
stomatitis, colitis and pancreatitis as well as hepatitis [61]. Diarrhoea, although a rather 
unspecific adverse reaction and very frequently observed with chemotherapy or tyrosine 
kinase inhibitor therapy too, is however categorized as an irAE: its onset and resolution is 
equated in the official prescribing information with the onset and resolution of colitis, the 
most frequent severe gastrointestinal ADR of ICI therapy. Diagnostic work-up of colitis 
symptoms as diarrhoea, mucus or blood in stool, abdominal pain or change in bowel habits 
should include microbiological examination of stool to exclude pathological intestinal germs.  
Therapy of mild to moderate symptoms of colitis include therapy withhold beginning at 
CTCAE grade 2 and start of oral corticosteroid therapy: from grade 2 symptoms upwards, a 
colonoscopy should be considered. For combined immune checkpoint blockade, permanent 
therapy discontinuation is recommended for grade 3 or higher (Fig. 1); similarly, ICI 
monotherapy should be stopped after a first episode of grade 4 colitis and/or diarrhoea. In 
case of grade 3 diarrhoea or colitis or in case of remaining symptoms after ICI withdrawal, 
the i.v. application of corticosteroids is recommended without further delay. Diarrhoea and 
colitis are more frequent and occur earlier with CTLA-4 antibodies than with PD-1 or PD-L1 
therapy [Khoja, AO 2017]. In case, corticosteroids administered i.v. do not improve symptoms of a 
(moderate to) severe colitis, immune suppression should be escalated by using infliximab in 
cases that are refractory to steroids after 3-5 days [Eigentler, CTR 2016, Haanen, AO 2018].  
Increased lipase and amylase as well as bowel pain or vomiting may indicate moderate to 
severe forms of pancreatitis, which is commonly seen with combined anti-CTLA-4 plus PD-1 
ICI therapy (Table 2). Pancreatitis as well as small bowel enterocolitis that may be visible 
through computer tomography (CT): if confirmed, discontinuation of ICI therapy and 
initiation of immunosuppression treatment is recommended in symptomatic patients with 
severe inflammation reactions (Fig. 1) [Haanen, AO 2018]. However, treatment may be continued 
in cases of asymptomatic increases of amylase and lipase up to grade 3. 
The narrow monitoring of serum transaminases (AST, ALT) and bilirubin is key to detect 
immune-related hepatitis and should be carried out prior to each treatment cycle [62]. Loss 
of appetite, nausea and vomiting, fatigue, icterus or frequent hematomas are other, 
unspecific events. As hepatitis is a diagnosis by exclusion, other causalities – particularly 
infections including viral hepatitis – have to be ruled out [Haanen, AO 2018, Foller, Urologe 2017]. Liver 
sonography to exclude cholestasis or tumor progression and liver biopsy may be considered 
in assisting in the differential diagnosis of more severe hepatic side effects [Eigentler, CTR 2017]. 
Treatment of hepatitis includes the use of corticosteroids and depending, on severity, 
additive immunosuppressant agents as e.g. mycophenolate mofetil (as infliximab is 
hepatotoxic), if there is no response to corticosteroids within 2-3 days. ICI therapy should be 
withheld: this is recommended already, if transaminases or bilirubin reach CTC AE grade 2 
(Fig. 1). For hepatitis grade 3, all drug manufacturers recommend to permanently 
discontinue ICI therapy.  
 

4.4. Pulmonary toxicity 

 
4.4.1. Statement 

Pneumonitis, the only severe irAE of common frequency in PD-1 ICI monotherapy (i.e. in >1% 
of patients), has been the ADR associated with the highest number of fatal outcomes in 
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clinical trials and routine use. Urologists should carefully monitor any pulmonary symptoms 
during or after ICI therapy and start differential-diagnostic work up (e.g. high resolution 
thoracic CT) immediately in case of suspected pulmonary inflammation reactions. 
 

4.4.2. Background 

Pneumonitis is one of the most common irAE and the only severe irAE of common frequency 
(1.4%) [Baxi, BMJ 2018], numerous cases with a fatal outcome are reported (Table 1) [63, 64]. 
Hence, any pulmonary symptoms during ICI therapy should be monitored carefully: in case 
of upper airway infections, cough, hypoxia or dyspnea, use of a high resolution thoracic CT 
shall be considered to exclude pneumonitis. Ideally, an infection should be ruled out by 
bronchoscopy, especially in case of suspected grade 2 or greater pneumonitis. 
After diagnosis corticosteroid therapy should start immediately with close lung function and 
blood gas control, thoracic X-ray is required in short intervals to control clinical course of 
pneumonitis. The exclusion of infection allows to introduce immunosuppressive therapy 
more safely, as such medication increases the chance of opportunistic infections [Haanen, AO 

2018]. However, if the differential diagnosis between pneumonitis and pneumonia remains 
uncertain high dose corticosteroids and antibiotics should be applied simultaneously 
upfront. 
Higher grade pneumonitis leads to permanent discontinuation of IC therapy; one drug 
manufacturer recommends therapy discontinuation already in case of recurrent grade 2 
pneumonitis (Fig. 1). In severe cases, additional non-steroidal immune suppression, e.g. with 
mycophenolate mofetil, should be considered. Corticosteroids should be tapered over 4-6 
weeks (or even more) after recovery. For prophylaxis of opportunistic infections during this 
time, use of trimethoprim and sulfamethoxazole (e.g. 3 x weekly) has been recommended 
[Haanen, AO 2018; Foller, Urologe 2017]. 
 

4.5. Renal toxicity 

 
4.5.1. Statement 

Routine clinical chemistry (serum natrium, potassium, creatinine and urea) should be 
monitored during and after ICI therapy to monitor for renal dysfunctions. 
 

4.5.2. Background 

Cases of renal dysfunction are common under ICI therapy, usually indicated by an 
asymptomatic increase in creatinine: the incidence is higher with the combination of 
nivolumab and ipilimumab (Table 2) [Haanen, AO 2018, Motzer, NEJM 2018]. Diagnostically, serum 
natrium, potassium, creatinine and urea should be monitored during ICI therapy and 
urinalysis (e.g. proteinuria ?) be performed in case of creatinine rise [65, 66]. However, 
histologically proven cases with nephritis are rare. Therefore, other causes of renal function 
deterioration (e.g. exsiccosis) should be excluded and renal biopsy be considered prior to 
start of corticosteroid therapy for potential immune related renal inflammation or damage. 
Beginning with creatinine elevations of grade 2 or higher, therapy should be withheld; for a 
grade 3 increase, certain drug manufacturers recommend stopping ICI therapy permanently 
(Fig. 1).  
 

4.6. Cardiac toxicity 
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4.6.1. Statement 

Be aware about the rare, but potentially life-threatening irAE that may result from ICI. In 
case of doubt, consult a cardiologist early. 
 

4.6.2. Background 

Immune-related cardiovascular toxicities are rare – however higher with the combination of 
nivolumab plus ipilimumab – but can be life-threatening and have caused fatalities, they 
deserve special attention and early consultation with a cardiologist [Hassel, CTR 2017]. Onset of 
cardiotoxicity may occur early during treatment, with nonspecific symptoms such as fatigue 
or hypotension, or may occur as acute heart failure directly. Clinical symptoms and elevated 
creatinine kinase should prompt further diagnostic modalities including echocardiography or 
cardiac MRT, as well as cardiac biopsy. High-dose corticosteroids were successful in some 
patients, but the course was fatal in others [Haanen, AO 2018]. Drug manufacturers recommend 
to permanently discontinue ICI therapy in case of myocarditis with CTCAE grade ≥3, or even 
in case of persisting grade 2 toxicity (Fig. 1).  
 

4.7. Neurological toxicity 

 
4.7.1. Statement 

Neurological side effects are rare but might result in serious outcomes for patients; in case 
of onset, early therapy interruption and permanent discontinuation for all severe events 
(grade 3 and higher) is recommended. 
 

4.7.2. Background 

Neurological events are rare and may be present in form of encephalitis, Guillain-Barré-
syndrome, myasthenic syndrome or myasthenia gravis [67, 68, 69] or other, very rare events 
[Hassel, CTR 2017]; some were just recently identified through EMA routine pharmacovigilance 
activities. Brain metastasis should be excluded by MRT in case of neurological symptoms. As 
laboratory and other examinations might differ from classical diagnostic procedures, a 
neurologist should be consulted in case of a suspected, neurological irAE. Treatment should 
include high-dose steroids as oral or i.v. prednisolone (1-2 mg/kg) and might be intensified 
through additional, immunosuppressive measures. Permanent discontinuation of ICI therapy 
is generally recommended for grade 3 or higher neurological toxicities (Fig. 1). 
 
 

5. Conclusions 

Immunotherapy using ICI plays an important role for the treatment of patients with 
advanced urological cancers. In order to manage patients with ICI treatment safely urologists 
should be aware of the nature, diagnosis and treatment of immune-related AEs. Most 
toxicities affect the skin with rash and pruritus, gastrointestinal tract with hepatitis and 
colitis/diarrhea, endocrine system with thyroid gland disorders and the lung with 
pneumonitis. However, immune-related AEs may affect any organ system and should be 
considered in each patient with prior ICI treatment. Immune-related AEs should be graded 
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according to CTC in order to decide about treatment interruption or discontinuation as well 
as the initiation of corticosteroid therapy. For urologists inexperienced with immunotherapy 
early referral upon suspected irAEs to specialist centres is strongly recommended. For the 
management of ICI therapy close multidisciplinary collaboration is mandatory. 
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