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Objectives
• Understand the mechanism of action of immune
checkpoint inhibitors.
• Identify rheumatic immune related adverse events
(irAEs) that occur from immune checkpoint inhibitors.
• Describe treatment options for rheumatic irAEs.

Disclosures
• Research funding from Bristol-Myers Squibb
(nivolumab, ipilimumab)
• I will discuss off label use of
immunosuppression to treat IRAEs,
specifically TNF-inhibitors, methotrexate,
tocilizumab

Immune Checkpoint Inhibitors
• One class of cancer immunotherapy
• Work by blocking negative costimulatory molecules,
thus increasing activation of T cells
• Increase survival in a variety of advanced
malignancies
• 7 FDA approved drugs currently
– Ipilimumab, nivolumab, pembrolizumab, atezolizumab,
avelumab, durvalumab, cemiplimab

T cell Activation Requires 2 Signals

Pardoll DM, Nature Reviews Cancer 2012; 22: 252-64

Immune Checkpoints Control Immune
Deactivation and Regulation

Pardoll DM, Nature Reviews Cancer 2012; 22: 252-64

Tumors Express Checkpoint Ligands
and Dampen T-Cell Responses

Topalian SL et al, Cancer Cell 2015.

Immune Checkpoint inhibitors block
regulatory interactions
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Modified figure from: Cappelli LC, et al. Rheum Dis Clin. 2016.

Contrast with abatacept
mechanism

Ruderman and Pope. Nature Clinical Practice Rheum. 2006.

Like all of immunology, it’s
more complicated…
• CTLA-4 Blockade
– Lowers threshold for expansion of activated T cells
– Kills T reg cells (may be more important effect)

• PD-1/PD-L1 Blockade
– Activates exhausted T cells
– Blocks inhibitory effects of dendritic cells and NK
cells
Sanmamed et al. Cell. 2018. Cha et al. Sci Trans Med. 2014. Du et al. Cell Research. 2018.

Wide variety of indications
Drug/s
Ipilimumab
Nivolumab

Target
CTLA-4
PD-1

Year First Approved (FDA)
2011
2014

Pembrolizumab

PD-1

2014

Atezolizumab
Avelumab

PD-L1
PD-L1

2016
2017

Durvalumab

PD-L1

2017

Cemiplimab

PD-1

2018

Indication/s
Melanoma
Melanoma, NSCLC, RCC, refractory
Hodgkin lymphoma, Urothelial
carcinoma, SCCHN
Melanoma, NSCLC, Urothelial
carcinoma, MSI-H solid tumors,
SCCHN
Urothelial carcinoma, NSCLC
Merkel cell carcinoma, Urothelial
carcinoma
Urothelial carcinoma, NSCLC
Advanced cutaneous squamous cell
carcinoma

Ipilimumab/Nivolumab CTLA-4 and PD-1
2015
Melanoma, Renal Cell Carcinoma
RCC: renal cell carcinoma; NSCLC: non small cell lung cancer; MSI-H: microsatellite instability high; SCCHN:
squamous cell carcinoma of head and neck

ICI Use is Growing
•
•
•
•
•
•

New drug approvals
New indications for approved drugs
Use in earlier disease
Longer duration of Rx
More Combination therapy
Many investigational agents with new targets (e.g.
LAG3, CD137, TIM3) being tested

• The estimated percent of patients eligible for ICI
treatment has increased from 1.54% in 2011 to
43.63% in 2018
• Those estimated to responded has increased to
12.45% (2018) vs 0.14% (2011)

So these drugs work and are
everywhere, but…
• Why should a rheumatologist care?
• For both conceptual and practical reasons!

Conceptual
• Associations of autoimmune diseases and their
treatment with malignancies
• Tumors can express disease-defining
autoantigens
– E.g. RNA Pol III and scleroderma
• Immune checkpoints like CTLA-4, PD-1
potentially important in SLE, RA, Sjogren’s, etc.

Egiziano G et al. Best Pract Res Clin Rheumatol 2016; Shah AA et al. Arthritis Rheum 2015. van der Vlist et al. Nat Rev Rheumatol. 2016.

A double edged sword

Nytimes.com, Nature Medicine 2017.

ICIs cause Immune-related
Adverse Events (irAEs)
• Unopposed general T-cell activation induces robust immune
response
• Off-target (non-tumor) tissue damage = irAEs
• Seen in all agents and across all indications
• Diverse phenotypes (multiple organs and systems)
• Severity from mild to life-threatening
• Temporality to ICI exposure is variable
• Risk factors mostly unclear, more common in combo ICI Tx

Spectrum of irAEs

Calabrese LH et al. Nature Rev Rheum. 2018.

Patterns of irAE development
• Colitis and hypophysitis: more common with anti-CTLA-4
• Pneumonitis, hypothyroidism, vitiligo: more common with
anti-PD-1
• Melanoma: more likely to have dermatologic and GI
irAEs, less likely to have pneumonitis
• Lung cancer: more likely to have pneumonitis

Naidoo et al. JCO. 2017. Postow et al. NEJM. 2018. Khoja et al. Annals Oncol. 2017.

Most (but not all) autoimmune rheumatic
diseases have a similar irAE
•
•
•
•
•
•
•
•

Inflammatory arthritis
Sicca syndrome
Polymyalgia rheumatica/Giant Cell Arteritis
Myositis (dermatomyositis, polymyositis)
Single Organ Vasculitis, ANCA Vasculitis
Subacute Cutaneous Lupus, but NOT SLE*
Psoriasis, Psoriatic arthritis
Scleroderma, others

*1 case lupus nephritis

Buder-Bakhaya et al. Cancer Immuno Immunother. 2017. Cappelli et al. Ann Rheum Dis. 2017. Chan et al. J Immunotherapy. 2015 Goldstein et al.
Arthritis Rheum 2014. Minor et al. J Clin Onc 2013. Sheikh Ali et al. JAMA Derm. 2014. Yoshioka et al. J Derm. 2015. Fadel et al. NEJM 2009.
Bonigen et al. J Eur Academ Dermatol Venerol. 2016. Law-Ping-Man et al. Rheum (Ox). 2016. Barbosa et a. Mayo Clin Proc. 2017.

Case #1
• 48 year old woman with stage IV melanoma, no
prior autoimmune disease
• Started on ipilimumab/nivolumab
• Develops colitis, treated with corticosteroids
• Improves with treatment, continues on nivolumab
• Develops hypophysitis, again treated with
corticosteroids

Case #1, continued
• Tapered from prednisone 60 mg to hydrocortisone
replacement for persistent adrenal insufficiency
• After prednisone stopped, has aching in her hips,
knees and shoulders after nivolumab infusions
• Finishes immunotherapy but joint symptoms persist
• Then swelling occurs in her PIPs and MCPs
• Referred to rheumatology 6 months after ICIs
stopped

Case #1, continued
• PE: Synovitis in multiple PIPs, wrists, both knees
• ANA, RF, CCP, ENAs negative
• Started on prednisone 40 mg daily with taper +
methotrexate 15 mg weekly
• MTX titrated up to 22.5 mg weekly with incomplete
results, + fatigue, hair loss
• Switch to adalimumab with good response
• Melanoma remains in remission after 12 months TNF-I

Inflammatory Arthritis:
Presentation
• Our cohort > 90 patients + other series
• For most, medium to large joints first
– Knees, ankles, shoulders
– Small joints can be affected first, but less common

• Many evolve to small joints
– MCPs, PIPs, wrists

• Reactive arthritis can be seen
– Conjunctivitis, urethritis, arthritis

• Tenosynovitis, other tendon involvement noted
Cappelli LC et al, Ann Rheum Dis. 2017 Jan;76(1):43-50. Chan et al. J Immonther 2015. Cappelli LC et
al, Seminars Arthritis Rheum, 2018. Calabrese C et al. RMD Open. 2017.

Inflammatory Arthritis:
Presentation, cont.
• Type of ICI/s may influence presentation
– Combination therapy (anti-PD-1/CTLA-4) with
higher inflammatory markers, more likely to have
knee involved first
– Reactive arthritis seen only in combination
therapy (all with preceding colitis)
– PD-1/PD-L1 inhibitor monotherapy: more likely to
have small joints involved first, more likely to
have IA as only irAE
Cappelli LC et al, Seminars in Arthritis and Rheumatism,doi:10.1016/j.semarthrit.2018.02.011

Inflammatory Arthritis:
Diagnostic Testing
•
•
•

Inflammatory markers elevated in many (70% in our cohort)
HLA B27 mostly negative (1 or 2 +)
Serologies
– JH (n=60): positive ANA in 3, only 1 at significant titer, 2 with RF
(3.3%), 2 with anti-CCP Abs (3.3%). CCF: 1/9 patients + for RF,
none for CCP
– Seropositive RA has been reported, some with Abs before ICI

•

Joint Fluid
– Elevated WBC (3-30K), PMN predominant (>70%)

•

Imaging
– Effusions, synovitis, erosions, tenosynovitis
Cappelli LC et al, Ann Rheum Dis. 2017. Calabrese C et al. RMD Open. 2017. Belkhir et al. Ann Rheum Dis. 2017.

Imaging example (US)

Left: Cappelli LC et al, Ann Rheum Dis. 2017. Right: Albayda J et al. ACR Open. 2019.

Imaging cont. (US)

Patellar tendinitis

Wrist tenosynovitis
Left: courtesy of Dr. Albayda. Right: Albayda J et al, ACR Open. 2019.

Imaging cont. (US)

Enthesophytes at PIP (left), patellar
tendon proximal insertion (above)

Albayda J et al, ACR Open. 2019.

IA treatment and outcomes
• NSAIDs, IA steroids for mild cases
• Corticosteroids needed in most (~75%) referred
to rheumatology
• DMARDs (e.g. MTX), biologics often required
– TNF-inhibitors, Tocilizumab reported

• Persistence in many after ICI stopped
– ICI effects persist ~ 6 months after cessation, but IA
can last longer
Cappelli LC et al, Ann Rheum Dis. 2017. Calabrese C et al. RMD Open. 2017. Kim et al. Ann Rheum Dis. 2017. Cappelli LC et al. Semin Arthrit Rheum. 2018.

Case #2
•
•
•
•
•
•
•

61 yo man with metastatic lung adenocarcinoma
Started on Nivolumab (anti-PD-1)
1.5 months after starting: dry mouth, difficulty swallowing, tongue
burning, decreased taste
Course of fluconazole from Onc burning tongue better, dry
mouth persists
Denies dry eyes, foreign body sensation, parotid swelling
Exam shows severe xerostomia; labs show positive ANA
(1:320), slightly elevated RF, Ro/La negative
Managed with topical oral agents, then cevimeline

Sicca syndrome: Presentation,
Diagnosis
• Dry mouth and dry eyes, onset can be acute and severe
– Median time to develop: 70 days from starting ICI in one series

• Dry mouth symptoms more pronounced
– 14/20 no ocular symptoms in one series, 4/5 with no ocular
symptoms in Cleveland series
– Parotitis only reported in one patient in literature

• Most negative for Ro, La antibodies
• Mucositis (as a separate entity) also seen from ICIs
Cappelli et al. Ann Rheum Dis. 2017. Warner B et al. The Oncologist. 2-19. Calabrese et al RMD Open. 2017.

Sicca syndrome: Diagnosis
• Whole unstimulated salivary flow: decreased
• Minor salivary gland biopsy
– Some similar to Sjogrens with focal lymphocytic sialadenitis
– Others with severe sialadenitis with T cell infiltrate and paucity of B
cells, injury to ducts and acini
H&E

CD3

CD4

CD8

CD20

PD-1

PD-L1

Warner B et al. The Oncologist. 2019.

Sicca Syndrome: Treatment
• Saliva substitutes
• Sialagogues
– Cevimeline, pilocarpine

• Dental care, Ophthalmology care
• Artificial tears, punctal plugs
• Prednisone 20-40 mg/d for grade 2 + symptoms
– (need to drink copious fluids to chew, swallow –or- need to
restrict diet to purees and/or soft moist foods –or- need to
use oral lubricants)
Warner B et al. The Oncologist. 2019. Cappelli et al. Ann Rheum Dis. 2017. Calabrese et al RMD Open. 2017.

Case #3
• 61 yo woman stage IIIB poorly differentiated
carcinoma
• Clinical trial with durvalumab
• One month after starting-> pneumonitis
• Steroids from end of May to September
• After steroids stopped, worsening pain in the
shoulders, hips, buttocks
• Morning stiffness in her hips and shoulders

Case #3, cont.
• Denies temporal headache, scalp tenderness, jaw
claudication, visual changes
• Exam: no joint swelling, tender over both shoulders
and bilateral greater trochanteric areas
• Inflammatory markers: CRP 2.3 mg/dL, ESR 98
• Diagnosed with polymyalgia rheumatica
• Started on 15 mg prednisone daily with immediate
improvement, tapered off once started on
chemotherapy

PMR/GCA Presentation
• PMR
– Shoulder and hip girdle pain and stiffness
– Morning stiffness
– Peripheral arthritis with predominant PMR symptoms also
described

• GCA
– PMR symptoms +/– Temporal headache, jaw claudication, vision loss reportedamaurosis fugax

• Seen with both CTLA-4 and PD-1 inhibition
Calabrese et al RMD Open. 2019. Goldstein et al. Arthritis Rheumatol. 2014. Micaily et al. Ann of Oncol. 2017.

PMR/GCA: Diagnosis, Treatment
• Inflammatory markers:
– For cases of GCA on checkpoint inhibitors, CRP 79-296 mg/L!
– PMR alone: most with elevated inflammatory markers

• US for PMR: subdeltoid bursitis, biceps tenosynovitis,
glenohumeral synovitis, hip with synovitis or trochanteric bursitis
• Temporal Artery Biopsy
– Very important as multiple types of headaches steroid responsive

• Corticosteroids are mainstay
– GCA: Prednisone 40 mg – “high dose” IV steroids
– PMR: Prednisone 10-60 mg daily, refractory-> Tocilizumab

Calabrese et al RMD Open. 2019. Goldstein et al. Arthritis Rheumatol. 2014. Micaily et al. Ann of Oncol. 2017.

Case # 4
•

61 yo woman with ovarian CA

•

Sx one month after starting immunotherapy (anti-PD-L1)

•

Proximal muscle weakness, no rash or other Sx

•

CK 1412, ANA 1:640 (nucleolar, homogeneous)

•

ICI stopped, Prednisone 1 mg/kg started by Oncology

•

Myositis-specific and associated antibodies were negative

•

MRI: muscle atrophy – mild to moderate fatty replacement

•

EMG: normal (after Prednisone)

•

Treatment + hold ICI  normalization CK and strength

Myositis: Presentation
• Polymyositis
–
–
–
–

Proximal muscle weakness predominant, distal in some
Diaphragmatic weakness noted in several
Dysphagia also seen
Group with myasthenia + myositis from Japan

• Dermatomyositis
– Classic rash sun exposed areas, Gottron’s papules, nailfold
capillary abnormality
– Proximal muscle weakness
Sheik Ali et al. JAMA Dermatol. 2015. Hunter et al. Can J Neurol Sci. 2009. Yoshioka
et al. J Dermatol. 2015. Calabrese et al RMD Open. 2017. Suzuki et al. Neurol. 2017.

Myositis: Diagnosis, Treatment
•

Muscle enzymes
– Range of CK in published cases ~ 1000-10,000 U/L.

•
•
•
•

EMG: irritable myopathy
Imaging: MRI shows muscle, fascial inflammation
Muscle biopsy: endomysial lymphocytic infiltrate in several reported
cases, necrotizing myopathy in subset
Corticosteroids
– IV and oral reported, 30-1000 mg/daily prednisone equivalents

•
•

IVIG, plasma exchange in severe cases
ICIs held or stopped in all
John et al. J Immunother Cancer. 2017. Calabrese et al RMD Open. 2017. Sheik Ali et al. JAMA
Dermatol. 2015. Hunter et al. Can J Neurol Sci. 2009. Yoshioka et al. J Dermatol. 2015.

Concerns with
Immunosuppression
• Abrogating anti-tumor effect of ICIs
• Impairing natural tumor defenses
• Overlapping side effects?

Concerns with
Immunosuppression
• Data mostly limited to short term exposure:
– Corticosteroids, short term TNF-I did not affect
melanoma response to ipilimumab, nivolumab

• But baseline corticosteroids > 10 mg assoc.
with worse response in NSCLC
• Ultimately, multi-disciplinary discussion to
decide on Tx
Horvat TZ, et al. J Clin Oncol. 2015;33(28):3193-8. Weber et. Al. J Clin Oncol. 2017. Arbour et al. JCO 2018.

Selective toxicity treatment?

Toxicity

Effect &
Toxicity

Effect
(antitumor)

Is having an irAE a “good”
thing?
•

Nivolumab in melanoma; response lower in those with no iRAEs
– Response rate higher in patients who had more severe irAE (80% response
rate of tumor regression in those with 3+ irAE)

•
•

Nivolumab in NSCLC: irAEs had better overall and progression free
survival
Anti-PD1 therapy for non-melanoma (pooled); those with low grade
irAEs had better overall response rate
– Those with higher grade events who needed corticosteroids had improved
time to next treatment, but not significantly better overall survival

Hartani et all JAMA Oncol. 2018. Judd et al. Oncologist 2017.
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