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Immunotherapy for NSCLC
management of toxicities in practice

Mild checkpoint inhibitor rash

Can be treated with topical corticosteroids

Diarrhea and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013

Pneumonitis
3/30/20112/21/2011

Two doses of ipilimumab and four of nivolumab
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cardiomyopathy

ed cardiomyopathy represent a heterogeneous
group affected to varying degrees by genetic,
viral, immunological, and environmental fac-
tors (2). This has complicated identification
of the underlying pathogenic mechanisms op-

erative in this disease. Involvement of an
immune mechanism in patients with dilated
cardiomyopathy is still controversial (3), al-
though a certain fraction of patients do pos-
sess antibodies against self antigens (4–6).

We examined the potential contribution of an
autoimmune pathway in a spontaneous model
of dilated cardiomyopathy.

When bred on the BALB/c background
(7), PD-1!/! mice started to die as early as 5
weeks of age (Fig. 1A). By 30 weeks, two-
thirds of PD-1!/! and 10% of PD-1"/! mice
had died, whereas all of the PD-1"/" controls
survived. In contrast, premature death was
not observed in either BALB/c PD-1!/!–
RAG2!/! or B6–PD-1!/! mice (8). Dis-
eased PD-1!/! mice exhibited protrusion of
eyeballs a few weeks preceding death, and
autopsy examination revealed that all dis-
eased mice exhibited massively enlarged
hearts (Fig. 1B) and varying degrees of hep-
atomegaly. Collectively, these features sug-
gested that the cause of death was congestive
heart failure. Histological examination (9) re-
vealed that the right ventricular walls of PD-
1!/! mice were thinner than those of the
control mice, and that both ventricles were
dilated about twofold in diameter (Fig. 1C).
Sporadic fibrotic reaction, including in-
creased cellularity and interstitial fibrosis
with scar formation (Fig. 1C, right), was also
observed, although the ventricular walls ap-
peared otherwise grossly normal, without any
apparent infiltration of mononuclear cells.
Electron microscopic examination (9), how-
ever, revealed the scattered degeneration of
cardiomyocytes with disarrayed and disrupt-
ed myofilaments and irregularly shaped mi-
tochondria throughout the ventricular walls
[Fig. 1D and Web fig. 1 (10)].

To evaluate heart function, we performed
transthoracic echocardiography (11) on dis-
eased, as well as PD-1"/" control, mice. Ven-
tricular cavities of PD-1!/! mice, in particular
those of the right ventricles, appeared greatly
dilated, and their wall thickness was markedly
reduced as compared with those of PD-1"/"

mice (Fig. 2A, “2D”). The movement of cardi-
ac walls of the left ventricle and interventricular
septum was decreased at both diastole (LVDd)
and systole (LVDs) in PD-1!/! mice (Fig. 2A,
“M-mode”), and the ventricular fractional
shortening (11), a measure of systolic function,
was greatly reduced, from 71.9% (PD-1"/") to
14.9% (PD-1!/!) (P # 0.005) (Fig. 2B). These
findings indicated that the pump function of the
dilated hearts of PD-1!/! mice was severely
impaired in a manner consistent with dilated
cardiomyopathy (12).
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Fig. 1. Development
of dilated cardiomy-
opathy in BALB/c–PD-
1!/! mice leading to
heart failure. (A) Sur-
vival curves for PD-
1"/", PD-1"/!, PD-
1!/!, and PD-1!/!

RAG-2!/! mice. (B)
Representative images
of hearts from PD-
1"/" (left) and PD-
1!/! (right) mice. (C)
Hematoxylin and eosin
staining of the mid-
transverse section of
hearts from PD-1"/"

("/") (left) and PD-
1!/! (!/!) mice
(middle) shown at the
same magnification.
LV, left ventricle; RV,
right ventricle. (Right)
The ventricular region
of PD-1!/! mice
(!/!) (original magni-
fication, $40). Arrows
indicate cellular pro-
liferation, consisting
mainly of fibroblasts.
(D) Electron micro-
graphs of hearts from
PD-1"/" ("/") and
PD-1!/! (!/!) mice.
Arrowheads indicate the degenerated cardiac myocyte apposed by the relatively intact ones. MF
and Mc indicate myofilaments and mitochondoria, respectively. Original magnification, $8000.

Fig. 2. Dilation and im-
paired movement of
hearts from PD-1!/-

mice as revealed by
transthoracic echocar-
diography. (A) Echocar-
diographic analyses of
heart from PD-1"/"

(upper) and PD-1!/!

(lower) mice. Represen-
tative images of 2D
(left) and M-mode
(right) analyses are
shown (11). Bars in M-
mode images indicate
left ventricular end-dia-
stolic (left) and end-
systolic (right) dimen-
sions. IVS, interventric-
ular septum; LV, left
ventricle; RV, right ven-
tricle; LVPW, left ven-
tricular posterior wall.
(B) Indices of heart
movement based on the
echocardiographic anal-
ysis of PD-1"/" (n% 5)
and PD-1!/! (n % 4)
mice. LVDd, left ventricular end-diastolic dimension; LVDs, left ventricular end-systolic dimension; and
%FS, percent fraction shortening. Statistical significance (P value) was evaluated by Student’s t test.
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Toxicity of immune checkpoint blockade
… should not come as a surprise

• PD1 gene-deficient mice have an auto-immune phenotype
glomerulonephritisarthritis

H. Nishimura et al, Immunity 1999

• Human PD1 gene polymorphisms are associated with auto-
immune diseases
• 30 SNPs in human PD1 gene
• associated with SLE, RA, psoriasis
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Toxicity of immune checkpoint blockade
… should not come as a surprise

PD-L1 regulates a critical checkpoint for auto-immune
myocarditis and pneumonitis (preclinical mouse model)

J. Lucas et al, J Immunol 2008



Toxicity of immune checkpoint blockade
organ systems at risk

Karim Vermaelen 2016

Encephalitis

Cytopenia

Nephritis

Myocarditis
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Toxicity of immune checkpoint blockade
data from phase 3 anti-PD1 trials

J. Brahmer et al, NEJM July 2015
H. Borghaei et al, NEJM October 2015 
R. Herbst et al, The Lancet December 2015
A. Rittmeyer et al, The Lancet January 2017
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CHECKMATE-017 CHECKMATE-057 KEYNOTE-010 OAK

immunotherapy
vs comparator

nivolumab
vs docetaxel

nivolumab
vs docetaxel

pembrolizumab
vs docetaxel

atezolizumab
vs docetaxel

all treatment-
related AEs (%)

61%
vs 87%

71%
vs 88%

63%
vs 81%

64%
vs 86%

toxicity grade 3 or 
higher

7%
vs 55%

10%
vs 54%

13%
vs 35%

15%
vs 43%

discontinuation 
rate

6%
vs 10%

6%
vs 15%

4%
vs 10%

8%
vs 19%

squamous non-squamous both histologies

Toxicity of immune checkpoint blockade
data from phase 3 anti-PD1 trials

J. Brahmer et al, NEJM July 2015
H. Borghaei et al, NEJM October 2015 
R. Herbst et al, The Lancet December 2015
A. Rittmeyer et al, The Lancet January 2017



© K. Vermaelen 2018

Toxicity of immune checkpoint blockade
Anti-PD-L1 better than anti-PD1?

R. Pillai et al, Cancer 2017
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Toxicity of immune checkpoint blockade
Anti-PD-L1 better than anti-PD1?

R. Pillai et al, Cancer 2017
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Kinetics of Onset and Resolution of Select Nivolumab
Treatment-related AEs (Any Grade)

The beginning and end of each curve represent the median time to onset and median time to resolution, respectively. Each peak reflects incidence of the AE.

• Select AEs generally resolved within several weeks, apart from endocrinopathies, as some events were not 
considered resolved due to the continuing need for hormone replacement therapy

Weber et al. ASCO 2015

Weber et al, ASCO 2015

onset and resolution of select nivolumab-related AEs 
(any grade)

Toxicity of PD1/PDL1 checkpoint blockade
time to onset and resolution

Karim Vermaelen 2016
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Time to Onset of Select Treatment-related AEs for Nivolumab
(Any Grade; N = 474)

Circles represent median; bars signify ranges.

• Median time to onset for treatment-related select AEs ranged from 5.0 weeks for skin AEs to 15.1 weeks for 
renal AEs Weber et al. ASCO 2015

onset and resolution of select nivolumab-related AEs 
(any grade; n=474)

Toxicity of PD1/PDL1 checkpoint blockade
time to onset and resolution

Karim Vermaelen 2016
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Toxicity of PD1/PDL1 checkpoint blockade
time to onset and resolution
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Toxicity of immune checkpoint blockade
Management guidelines
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Pneumonitis under PD-1/PD-L1 blockade
management recommendations

number and wide variety of cancers in a near future. As a conse-
quence, the number of patients exposed to these new immuno-
therapies will also dramatically increase. ICBs generate atypical
types of tumor responses [15] and have a specific toxicity profile
which is challenging the historical oncologists’ practices [16].
Indeed, the clinical management of immune-related adverse
events (irAEs) is new to many oncologists. Most irAEs remain
mild in intensity but ∼10% of patients treated with anti-PD-1
ICBs will develop severe, sometimes life-threatening, grade 3–4
dysimmune toxicities [17 ].
On the basis of our immunotherapy clinical practice and our

experience in irAEs management together with our network of
organs’ specialists, we have built institutional guidelines for the
clinical care of ICB-treated patients. In this manuscript, we aim
at sharing with the oncology community the five pillars of
Gustave Roussy cancer center immunotherapy toxicity manage-
ment guidelines (Figure 1).

prevent

know the immune-toxicity spectrum
Before prescribing ICBs to their patients, oncologists need to be
aware of their spectrum of toxicity. Anti-CTLA4 and anti-PD1/
PD-L1 reported studies have mainly drawn attention to colitis or
pneumonitis because of their frequency and severity. However,
nearly all organs can be affected by immune-related toxicities
(Figure 2) [18–20]. As reported in the literature, dysimmune
toxicities can affect the skin (maculopapular rash, vitiligo, psoria-
sis, Lyell syndrome, DRESS) [21, 22], the gastrointestinal
tract (enterocolitis, gastritis, pancreatitis, celiac disease) [23–25],

the endocrine glands (dysthyroidism, hypophysitis, adrenal insuf-
ficiency, diabetes) [26–28 ], the lung (pneumonitis, pleural effu-
sion, sarcoidosis) [29 , 30], the nervous system (peripheral
neuropathy, aseptic meningitis, Guillain–Barré syndrome, en-
cephalopathy, myelitis, meningo-radiculo-neuritis, myasthenia)
[31–36], the liver (hepatitis) [37 , 38 ], the kidney (granulomatous
interstitial nephritis, lupus-like glomerulonephritis) [39–43],
hematological cells (hemolytic anemia, thrombocytopenia, neu-
tropenia, pancytopenia) [44–52], the musculo-articular system
(arthritis, myopathies) [53–55], the heart (pericarditis, cardiomy-
opathy) [56, 57 ] or the eyes (uveitis, conjunctivitis, blepharitis,
retinitis, choroiditis, orbital myositis) [40, 53, 58–65].
The low incidence rate of these toxicities in clinical trials will

turn into more frequent clinical cases in routine practice as the
number of patients treated will not be in hundreds anymore but
in thousands. Also, toxicity incidence rates are not helping
for clinical practice as a patient has either a toxicity or not
(it is a 0% or 100% incidence rate on a per patient basis).

identify dysimmunity risk factors
Before starting an ICB, oncologists must identify potential risk
factors that could favor the emergence of irAEs.

personal and family history of autoimmune diseases. Patients
should be interrogated for their personal and family history of
autoimmune diseases affecting every organ: digestive (Crohn’s
disease, ulcerative colitis, celiac disease), skin (psoriasis), rheumatic
(spondyloarthritis, rheumatoid arthritis, lupus), endocrine (diabetes,
thyroiditis), respiratory (interstitial pneumonitis, sarcoidosis),
pancreatic (pancreatitis), kidney (nephritis), hematological

Know the immune-toxicity spectrum
Identify dysimunity risk factors

Inform patients and their healthcare providers

PREVENT

MONITOR ANTICIPATE

DETECTTREAT Baseline values = reference values

Eliminate progression

Always consider dysimmune toxicities

Symptomatic treatment

Patient information

–Immunotherapy suspension?

Discuss:

–Refer to organ specialist?

–Corticosteroids?

–Other immunosuppressive drugs?

Baseline check-up

On-treatment follow-up

Off-treatment follow-up

Resolution kinetic

Relapse, recurrence

Immunosuppression
complications

Figure 1. The five pillars of immunotherapy toxicity management.
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Toxicity of immune checkpoint blockade
Management guidelines
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HEPATITIS
The hepatic toxicities related to the treatment with check-
point-inhibitors typically consist of asymptomatic elevations 
of AST and ALT levels. Anti-CTLA4 antibodies are associated 
with elevated AST and ALT levels in 10% of the patients, while 
5% or less of the patients treated with anti-PD1/anti-PDL1 ex-
perience this AE.  Higher rates of AST/ALT elevations of ap-
proximately 20% have been reported when anti-CTLA4 and 
anti-PD1 blocking antibodies are administered together or 
when anti-PD1 antibodies in monotherapy are administered 
to patients with HCC. Hepatitis with anti-CTLA4 therapy oc-
curs approximately 8-12 weeks after the initiation of therapy. 
To our knowledge, this has not been reported in the context 
of anti-PD1/anti-PDL1 therapy.8 Treatment of immune-relat-
ed hepatitis involves a corticosteroid taper for a minimum of 
3 weeks. In case of grade 2 toxicity, it should be considered 
to interrupt treatment depending on the clinical presentation. 
In case of grade 3/4 toxicity, interruption is recommended, 
especially if the elevated liver parameters persist.  Immune 
suppression with mycophenolate mofetil or antithymocyte 
globulin, which has been used successfully in one case, can be 
considered for patients with a steroid-resistant immune-me-
diated hepatitis.15 In one case report, ipilimumab induced 
hepatitis resolved with a combination of tacrolimus and pred-
nisolone. Still, the experience with these drugs in terms of 
irAE-management is rather limited, and they should only be 
used in consultation with a hepatologist.16 The role of inflix-
imab in these patients is unclear (Figure 3).

COLITIS
Diarrhoea and colitis are typical immune related events as-

sociated with the use of checkpoint inhibitors. Diarrhoea is 
defined as an increased stool frequency, while colitis involves 
abdominal pain and either clinical or radiological evidence 
of chronic inflammation.  The cornerstone of effective man-
agement is early intervention. Colitis/diarrhoea occurs more 
frequently in patients treated with a CTLA4-inhibitor (grade 
3-4 toxicities in about 5%) compared to an incidence of 1-3% 
in patients treated with anti-PD1/anti-PD-L1 inhibitors. Di-
arrhoea/colitis usually occurs 6-8 weeks after initiation of 
anti-CTLA4-therapy.9

If a patient presents with diarrhoea, and if the same symp-
toms persist for more than 3 days or if the symptoms wors-
en within a shorter period of time, measurements should be 
taken to exclude an infectious cause (including coprocul-
ture). Furthermore, from grade 2 on the checkpoint inhibitor 
should usually be interrupted, the diagnosis should be con-
firmed with endoscopy and biopsies and radiographic eval-
uation and treatment oral corticosteroids should be initiated 
(Figure 3).  In case of insufficient response to the interventions 
mentioned above, the patient should be hospitalised for in-
travenous corticosteroids (methyldprednisolone 1-2mg/kg to-
tal daily dose). If the symptoms do not ameliorate within the 
first 3 days of intravenous corticosteroids, additional immune 
suppression with infliximab should be considered (dosing 5 
mg/kg). Administration of infliximab can be repeated after 
2 weeks if symptoms persist. It concerns off-label use of this 
drug and the indication should be discussed with a gastroen-
terologist before drug initiation (Figure 4). A few reports also 
propose the administration of budesonide for patients with a 
grade 1-2 colitis. Budesonide is a corticosteroid analogue that 
is released in the terminal ileum where it is locally effective 

assess irAE severity
(CTC grade)

�  close follow-upcontinue ICI

Grade 1

�  close follow-up
�  restart ICI when toxicity ≤ grade 1

ICI on hold

Grade 2

�  taper down 
    immunosuppressive therapy
�  assess the risk of restarting ICI
�  close monitoring for relapse

ICI on hold
+ immunosuppressive therapy

Grade 3

�  slowly taper down
    immunosuppressive therapy
�  close monitoring for relapse

ICI permanent STOP
+ immunosuppressive therapy

Grade 4

FIGURE 2. Treatment principles of irAE management. V. Kruse et al, BJMO 2017

REFER QUICKLY TO RELEVANT ORGAN SPECIALIST
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Pneumonitis under PD-1/PD-L1 blockade
management recommendations

GI

Uro

Neuro

Nephro
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Pneumo
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Pneumonitis under PD-1/PD-L1 blockade
management recommendations



Ipilimumab (melanoma)
survival vs corticosteroid use for irAEs

T. Horvat et al, J Clin Oncol 2015

Toxicity of PD1/PDL1 checkpoint blockade
Do steroids jeopardize tumor control?



Pembrolizumab (phase I) survival and 
corticosteroid use for irAEs

N. Leighl et al, WCLC 2015

Toxicity of PD1/PDL1 checkpoint blockade
Do steroids jeopardize tumor control?
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Toxicity of immune checkpoint blockade
Quid pre-existing auto-immunity?

Prevalence of auto-immune
diseases in NSCLC population
(SEERS)
S. Khan, ASCO 2016

NB: patients with a history of auto-immune disease were systematically 
excluded from trials with checkpoint blockers
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Toxicity of immune checkpoint blockade
Quid pre-existing auto-immunity?
Anti-PD-1 therapy in patients with advanced melanoma and preexisting
autoimmune disorders or major toxicity with ipilimumab
Menzies et al, Ann Oncol sep 2016

38% flare of auto-immune disease
8% permanent discontinuation due to flare
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Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial

baseline 12 weeks today
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Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial

week 12



With clinical improvement, decrease 
steroids to 32 mg MDP daily, then 

slowly taper until grade 1or less
Combine with PJP prophylaxis 

(TMP/SMX 3x/week)
Be alert for fungal infections under 
prolonged corticosteroid therapy
Be alert for pneumonitis relapse

Management Treatment and follow-up

1:
asymptomatic, chance 

finding on imaging

monitor closely
Complete diagnostic workup 

(HRCT, PFT, FB)
If imaging or PFT worsens (regardless 

of symptoms), treat as grade 2

With regression to grade 1 or less, 
taper down steroids (max. -8 mg 

MDP/week)
Restart ICI when steroid dose <8 mg 

MDP/day, monitor closely
If pneumonitis relapses: stop ICI 

permanently

therapy on-hold
Complete diagnostic workup 

(HRCT, PFT, pAO2, FB)
Start systemic corticosteroids 

(methylprednisolone 32 mg/d) + 
antibiotics (while waiting 

microbiological test results)

2: 
symptomatic, limited impact 

on ADL 

Grade

3: 
significant impact on ADL, 

hypoxia with monitoring need

Pneumonitis

admit to hospital for monitoring 
and supportive measures (O2)

permanent therapy STOP
Complete diagnostic workup

Start high-dose systemic steroids 
(methylprednisolone 64 mg/d) + 

antibiotics

4: 
life-threatening respiratory 

deterioration

admit to ICU
permanent therapy STOP

Complete diagnostic workup 
(HRCT, pAO2, FB)

Start high dose systemic steroids 
(methylprednisolone 64 mg/d) + 

antibiotics

as for grade 3

PFT: pulmonary function test. FB: fiberbronchoscopy. MDP: methylprednisolone. ICI: immune checkpoint inhibitor. PJP: 
Pneumocystis jirovecii penumonia. TMP/SMX: trimethoprim/sulfamethoxazole
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• no symptoms
• WHO PS 0-1
• DLCO dropped 61%à 48%

week 12

Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial
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• no symptoms
• WHO PS 0-1
• DLCO dropped 61%à 48%
• BAL negative for infection (full 

of CD8+ lymphocytes!)
• strictly taken: CTC grade 1
• we suspended ICI infusions

week 12

Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial
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week 20
• slight increase in dyspnea
• DLCO dropped 48%à 41%
• start steroids (MDP 1mg/kg/d 5 

days then taper)

Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial
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week 28
• after steroid taper to 4 mg/d
• complete clinical and 

radiographic resolution
• DLCO back to 51%
• anti-PDL1 therapy restarted

Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial
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• 2 weeks after ICI restart
• dyspnea recurs
• DLCO dropped to 39%
• relapse pneumonitis gr.2
• restart steroids (MDP 0.5 

mg/kg/d 5 days then taper)
• permanently stop ICI
• ➔ clinical and radiographical 

resolution (DLCO up to 49%)

week 30

Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial



© K. Vermaelen 2018

• = 2 months off-drug
• dyspnea recurs
• DLCO dropped to 38%
• relapse pneumonitis gr.2
• restart steroids (MDP 0.5 

mg/kg/d 5 days but slower 
taper)

• ➔ complete and stable 
resolution

• ➔ near complete tumor 
response

week 40

Case: metastatic NSCLC 3rd line anti-
PDL1 therapy in clinical trial
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Pneumonitis under PD-1/PD-L1 blockade
severity grading

L. Chow, ASCO educational book 2013
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Pneumonitis under PD-1/PD-L1 blockade
radiological patterns M. Nishino et al, ASCO 2016
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Pneumonitis under PD-1/PD-L1 blockade
radiological patterns M. Nishino et al, ASCO 2016
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Pneumonitis under PD-1/PD-L1 blockade
radiological patterns S. Gettinger et al, ASCO 2016

! aggravation of pre-existing lymphangitis



© K. Vermaelen 2018

Pneumonitis under PD-1/PD-L1 blockade
radiological patterns

14d steroids 2 mg/kg/d tapered
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Pneumonitis under PD-1/PD-L1 blockade
pathophysiology and predisposing factors

• histopathology: lymphocytic alveolitis
/organizing pneumonia

• OP component may explain 
pneumonitis flare upon steroid taper

• more extensive pneumonitis in lung 
cancer patients … predisposing 
immunological terrain?
• COPD
• previous radiotherapy
• undocumented ILD
• airway microbiota?

M. Nishino et al, ASCO 2016
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Pneumonitis under PD-1/PD-L1 blockade
prognostic significance

S. Gettinger et al, ASCO 2016



Toxicity of PD1/PDL1 checkpoint blockade
Quid steroid-refractory pneumonitis?

TNF-blockade
• Increases risk for pulmonary opportunistic infections, including PJP
• Can by itself induce auto-immune reactions
• Is a biological known to trigger pneumonitis

K. Thavarajah, Resp. Med. 2009



Toxicity of PD1/PDL1 checkpoint blockade
Quid steroid-refractory pneumonitis?

K. Thavarajah, Resp. Med. 2009



Toxicity of PD1/PDL1 checkpoint blockade
Quid steroid-refractory toxicity?

corticosteroid doses

fungal 
load

anti-TNF

clinical threshold

severe ILD + 
overwhelming 
infection à †

TNF-blockers for steroid-refractory pneumonitis?
• a lung is not a colon
• zero published evidence for efficacy
• potentially lethal
• AVOID USE



Mild checkpoint inhibitor rash

Can be treated with topical corticosteroids

Diarrhea and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013

Pneumonitis
3/30/20112/21/2011

Two doses of ipilimumab and four of nivolumab

Immune-related toxicities
• occur frequently (all organs/all

grades taken together)
• severe grades are rare
• can occur at any time
• can flare up after treatment stop

Immunotherapy for NSCLC
toxicities take home messages



Mild checkpoint inhibitor rash

Can be treated with topical corticosteroids

Diarrhea and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013

Pneumonitis
3/30/20112/21/2011

Two doses of ipilimumab and four of nivolumab

• Corticosteroid use for irAE does not
seem to jeopardize long-term anti-
tumoral efficacy of checkpoint
inhibitors

• irAEs such as pneumonitis may be
associated with higher response
rates

Immunotherapy for NSCLC
toxicities take home messages



Mild checkpoint inhibitor rash

Can be treated with topical corticosteroids

Diarrhea and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013

Pneumonitis
3/30/20112/21/2011

Two doses of ipilimumab and four of nivolumab

• steroid-refractory irAEs: little
evidence regarding rational choice
of alternative immuno-suppressive
agent

• Avoid TNF-blockade in steroid-
refractory pneumonitis!

Immunotherapy for NSCLC
toxicities take home messages



Mild checkpoint inhibitor rash

Can be treated with topical corticosteroids

Diarrhea and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013

Pneumonitis
3/30/20112/21/2011

Two doses of ipilimumab and four of nivolumab

AWARENESS

• have a good baseline (PFT, 
LFT, creat/ureum, TSH/FT4, 
LH/FSH/ACTH/cortisol) also 
TST/IGRA

• be alert (new-onset dyspnea, 
abdominal pain, asthenia)

• start early with steroids in 
patients with limited 
cardiopulmonary reserve

Immunotherapy for NSCLC
toxicities take home messages



thanks for your attention!






