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Cancer Immunotherapy Related Endocrine Adverse Effects

Hana Kim', Sun Wook Cho"* and Young Joo Park"

Department of Internal Medicine, Seoul National University Hospital', Seoul National University College of Medicine’, Seoul,
Korea

Cancer immunotherapy has emerged as a promising therapy for a wide variety of tumors. Immune checkpoint
inhibitors including anti cytotoxic T lymphocyte antigen 4 (CTLA-4), programmed death 1 (PD-1) and
programmed death ligand-1 (PD-L1) monoclonal antfibodies have proven to be especially effective in various
advanced cancers. However, cancer the immunotherapy disturbs the immune system and may also cause
immune related side effects (IRAE) distinguished from cyfotoxic chemotherapy toxicity. Among them, endocrine
IRAE has been reported with a higher incidence than other organ IRAE. We focus on the most relevant and
new aspects related to endocrine IRAE due to cancer immunotherapy in this review.

Key Words: Programmed cell death receptor 1 (PD-1), Programmmed cell death receptor ligand 1 (PD-L1),
Cytotoxic T-lymphocyte-associated antigen 4, Immune related adverse effect (IRAE)
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Fig. 1. Mechanism of immune checkpoint inhibitors (Adopted and modified from reference 37). Immune checkpoints are receptors
for T lymphocytes which modulate the immune system after binding ligands, either stimulating or inhibiting T cell response.
Co—stimulatory immune control points, such as Cluster of Differentiation 28 (CD28), Inducible T—cell COStimulator (ICOS), and
Cluster of Differentiation 46 (CD46), are induced by the activated antigen presenting cells (APCs). In contrary, there are two main
co—inhibitory immune control points, cytotoxic T—lymphocyte—associated antigen 4 (CTLA—4) and programmed cell death receptor
1 (PD—1). CTLA—4 is expressed on the surface of most activated T lymphocytes during the initial activation phase in lymphatic
tissue by dendritic cells and by other APCs. It inhibits periepheral T cell activation, leading to immune tolerance through negative
signaling and competitive antagonism of the CD28/B7—mediated co—stimulatory pathway. PD—1 is another co—inhibitory receptor
expressed in activated T cell during the effector phase. The binding of PD—1 to its PD—L1 (B7—H1) and PD—-L2 (B7—DC) ligands
tissue macrophages inhibits T lymphocyte activation facilitating immunological tolerance. Therefore, anti PD—1/PD—-L1 and anti
CTLA-4 inhibitors facilitate T cell activation and show antitumor effects.
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Table 1. Toxicity grading of endocrine IRAEs of ICls according to Common Terminology Criteria for Adverse Events (CTCAE)
of National Institutes of Health (NIH) (Adopted and modified from reference 38)

e CTCAE CTCAE description Corticosteroids treatment Clinical management
IRAES grade
Hypophysitis 1 Asymptomatic or mild — Not indicated — Continue ICls
symptoms; clinical observation
only; intervention not indicated
2 Moderate, minimal; local or — Oral prednisone — Hold ICls with grade =2 until
non—invasive intervention 0.5-1 mg/kg/d or IV work—up is complete and
indicated; limiting methylprednisolone adequate replacement is started:
age—appropriate instrumental 0.5-1 mg/kg/d (a) Central adrenal insufficiency
ADL — If no improvement in (hydrocortisone)
2—3 days, consider (b) Central hypothyroidism
increase to 2 mg/kg/d (levothyroxine)
— Once improved to grade  (c) Hypogonadism (consider
<1, 4-6 week taper treatment)
3 Severe or medically significant — Prednisone (or For severe, life—threatening
but not immediately equivalent dose of emergency:
life—threatening; hospitalization methylprednisolone) — Hospitalization if needed
or prolongation of existing 1-2 mg/kg/d — In case of adrenal crisis, severe
hospitalization indicated; — If no improvement in headache/visual disturbance,
disabling; limiting self-care 2—3 days, consider high—dose corticosteroids in the
ADL additional/alternative acute phase, with adequate taper
immunosuppressant — In presence of abnormal pituitary
— Once improved to grade MRI without signs/symptoms of
<1, 4-6 week taper pituitary deficiency consider
high—dose corticosteroids
4 Life—threatening — Prednisone (or
conseqguences; urgent equivalent dose of
interventions indicated methylprednisolone)
1-2 mg/kg/d
— If no improvement in
2—3 days add
additional/alternative
immunosuppressant
Hypothyroidism 1 Asymptomatic or mild — Usually steroid — Continue ICls

symptoms; clinical observation
only; intervention not indicated

2 Moderate, minimal; local or
non—invasive intervention
indicated; limiting
age—appropriate instrumental
ADL

3 Severe or medically significant
but not immediately
life—threatening; hospitalization
or prolongation of existing
hospitalization indicated;
disabling; limiting self-care
ADL

4 Life—threatening
consequences; urgent
interventions indicated

replacement is not
indicated

— Continue ICls and start LT4
replacement an initial full dose
(1.6 ©g/kg) in young, healthy
patients, while a reduced dose of
20-50 ng/d should be used in
elderly patients with
cardiovascular disease

— Hold ICls with grade =3 and start
LT4 replacement therapy (see
above)

— Restart ICls after resolution of
symptoms to grade 2 or better

— Check hormonal parameters (FT4,
TSH) every 6-8 weeks until
maintenance dose has been
reached, and then every
6 months/yearly
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Table 1. Continued 1
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Endocrine CTCAE CTCAE description Corticosteroids treatment Clinical management
IRAES grade
Hyperthyroidism 1 Asymptomatic or mild — Usually steroid — Continue ICls
symptoms; clinical observation replacement is not
only; intervention not indicated indicated
2 Moderate, minimal; local or — Continue [Cls. Consider standard

non—invasive intervention therapy for hyperthyroidism:

indicated; limiting (a) Painless/subacute thyroiditis is

age—appropriate instrumental a seli—limiting disease in two

ADL phases: in the hyperthyroid
phase treatment is conservative,
with beta—blockers and
NSAIDs/CCS (prednisone
30—-40 mg/d with adequate
tapering) with close monitoring
of thyroid hormones; in the
hypothyroid phase introduce
replacement therapy (even with
low FT3 and FT4 and normal
TSH)

(b) Graves® disease should be
managed as per current
guidelines

3 Severe symptoms; limiting — Hold ICIs with grade =3. Restart
self—care ADL; hospitalization ICls after resolution of symptoms to
indicated grade 2 or better

4 Life threatening consequences;
urgent intervention indicated

Adrenal 1 Life—threatening — Usually steroid — Continue ICls
insufficiency consequences; urgent replacement is not

interventions Indicated indicated

2 Moderate, minimal; local or
non—invasive intervention
indicated; limiting
age—appropriate instrumental
ADL

3 Severe symptoms; limiting
selfi—care ADL; hospitalization
indicated

4 Life threatening consequences;
urgent intervention indicated

Type 1 diabetes 1
mellitus

Life—threatening
consequences; urgent
interventions Indicated

— Usually steroid
replacement is not
indicated

2 Moderate, minimal; local or
non—invasive intervention
indicated; limiting
age—appropriate instrumental
ADL

3 Severe symptoms; limiting
self—care ADL; hospitalization
indicated

Start hydrocortisone 15-20 mg/d
until patient is stable under
treatment, before resuming
immunotherapy

Hold ICls with grade =3

If in adrenal crisis start with stress
dose CCS (and iv fluids), as per
current guidelines; rule out sepsis
Continue ICls

Provide patient education on diet
and lifestyle modification, and
blood glucose testing

Therapy as per guidelines

T1DM with ketoacidosis: hold ICls,
hospitalize and treat as per
standard guidelines
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Table 1. Continued 2

Endocrine CTCAE

IRAEs grade® CTCAE description

Corticosteroids treatment

Clinical management

4 Life threatening consequences;
urgent intervention indicated

— T1DM without ketoacidosis: hold
ICls for hyperglycaemia =3, treat
with insulin and continue ICls
when patient recovers to grade 1

“Grade of IRAEs has been estimated according to Common Terminology Criteria for Adverse Events (CTCAE) grading scale;

grade 5 relates to death for each IRAE.

ADL: activities of daily living, CCS: corticosteroid, FT4: free thyroxine, ICIs: immune checkpoint inhibitors, MRI: magnetic
resonance imaging, NSAIDs: nonsteroidal anti—inflammatory drugs, T1DM: typel diabetes mellitus, TSH: thyroid stimulating
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