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1. targeted therapy
(TKI, protein kinase inhibitors)

2. immuno therapy
immuno check point inhibitors 
(PD-(L)1 and CTLA-4 inhibitors)

3. (anti) humoral therapy
Androgen receptor blockers (2nd generation)
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Thyroid toxicity
antineoplastic agents
in uro-oncology
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• KIDNEY:
Opdivo® (nivolumab)/Yervoy® (ipilimumab),
Keytruda® (pembrolizumab)/Inlyta® (axitinib),
Opdivo® (nivolumab)/Cabometyx® (cabozantinib)

• BLADDER:
Keytruda® (pembrolizumab), Bavencio® (avelumab)

• PROSTATE:
Erleada® (apalutamide), Xtandi® (enzalutamide), Zytiga® (abirateron)



olv

Immunotherapy versus 
Targeted therapy? 

nivolumab

cobimetinib

trastuzumab

binimetinib

You can’t see from the name if 

it’s immunotherapy or targeted 

therapy !!!

Courtesy to L Chaker, A Josse (Erasmus MC)
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Targeted therapy
(TKI, protein kinase inhibitors)
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mainly
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• Following sunitinib (2007) treatment, the incidence of (subclinical) hypothyroidism is estimated around:
53–85 % in retrospective studies and 36–71 % in prospective studies 

• In 50% transient thyreotoxicosis before the hypothyreodism
• continuous / cyclic administration

Basolo,

Semin Cancer Biol

2022
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Destructive thyroiditis

+ auto immunity?
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But also in thyroidectomized patients!
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Effect on deiodinases D1 D2 D3
-> consumptive hypothyroidism
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Onco/Uro has a lot of experience since sinutinib

Illouz, Eur Journ Endocr 2017
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Immuno checkpoint blockade
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Vandepally

Cancers 2020



olv Postow, NEJM 2018



olv Ajal, J Rhemat 2020

-itis
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Eur J Endocr 2022
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usually NO steroids needed
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Thyroid side effects

anti-CTLA4 4%

anti PD1 / anti PD-L1 6-9%

combination 10-15%
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Cohort of 1246 patients with melanoma

Muir, JCEM 2021

5

31%

8%
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• Most frequently:
an auto immune destructive thyroiditis starting with a 
thyrotoxic phase that progresses to hypothyroidism 
which may or may not recover
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Start 

ipi/nivo

Start LT4
75mcg

LT4 50mcg LT4 25mcg

Courtesy to L Chaker, A Josse (Erasmus MC)
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timing

Jeroen de Fillette, JCEM 2016
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Imaging (normally NOT needed)

• Tc uptake scans: 

– diffusely reduced uptake (cave: contrast contamination) 

• Thyroid US: 

– less sensitive and specific, heterogeneous echogenicity 
and hypervascularity, suggestive of thyroiditis in the 
majority of patients scanned

• FDG PET: 

– thyroid avidity was increased at the time of abnormal 
thyroid function in 64–100% of cases, supporting an 
acute hypermetabolic process
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• usually without symptoms

• after 3-6 weeks ICI, but 1wk to >1year

• hyperthyroidism: duration 4-6 weeks

• evolution to hypothyroidism, 
sometimes with (partial) recuperation

• if overt hypothyroidism: usually lasting

• 30-60% (?): only hypothyroidism!

• if subclinical hypothyroidism (NTI?): usually recovery
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Very exceptional

• Graves-Basedow

• Thyroid storm: R/cortico

• Hypothyroid encefalopathy: R/cortico

• Graves orbitopathy: R/cortico
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• Routine biochemical tests

– before ICI therapy: TSH, FT4, anti-TPO Ab?

– month 0-6: every 4-6 weeks: TSH, FT4

– month 6-12: every 3 months

– month 12 -…: every 6 months

– 1 month after last cycle

• If symptoms!
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Treatment and FU

• Hyperthyroidism:

– symptomatic treatment

–→ consultation endocrinology

• if prior suppressed TSH

• if TSHrAb + 

– FU: 2-3 wks, cave evolution to hypothyroidism

• Real hypothyroidism:

– anti TPO Ab?

– R/l- thyroxine, 1,5 µg/kg weight (cave age!)
30 min before breakfast

– FU: 2-3 wks
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Cave 1

• association with hypophysitis!

– TSH only FU = unreliable: always TSH and FT4!

• secondary hypothyroidism (hypophysitis: other axes)

• hypothyroidism concomitant with adrenal insufficiency!!

– treat adrenal insufficiency first, 
before treating thyroid insufficiency (starting with low dose T4) 
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Cave 2

Sometimes a patient can have a classical thyroid problem, 
unrelated to his/her oncologic treatment !!!

– Graves

– Toxic adenoma, toxic MNG

– Hashimoto thyroiditis

– ……

→ importance of a TSH beforehand (eHealth!)

→ importance of TSHrAb for every (lasting) hyperthyroism
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patient 62 y
metastatic melanoma

• cyclic T3 thyreotoxicosis since 2014 
(2014 start TKI, 2015 ICI therapy)
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R/12mCi= 444MBq I-131 in 2018, since then perfectly euthyroid!!!

Clinical examination: nodule right side the neck

cyclic?: after each PET-CT scan (contrast)?
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When to consult an endocrinologist?

• Hypothyroidism: 

– symptomatic (myxedema)

– TSH > 10 mU/l??? Uro/Onco can start T4

– Persistent hypothyroidism

– Low FT4 and nl TSH (cave secondary hypothyroidism)

• Hyperthyroidism:

– Symptomatic

– TSHrAb +: → Graves!

– Low TSH already before ICI (cave toxic adenoma / MNG)

– Persistent  hyperthyroidism (cave Graves or toxic adenoma / MNG)
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Continue the ICI treatment??

• grade 1 or 2: ICI therapy can/should be continued 
with close follow-up and monitoring TSH and FT4
No treatment with cortisone needed

• grade 3: ICI therapy should be interrupted and 
oral prednisolone should be started 

• grade 4: ICI should be withheld and therapy with 
iv methyl prednisone should be started and 
followed by oral prednisolone
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Stelmachowska-Banas 

Endocrine Connections 2020
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New 2nd generation androgen receptor blockers
Erleada® (apalutamide)
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patient 76 y, OSAS, prostatic CA

date weight TSH FT4 FT3 Therapy

03/03/2016 thyroidectomy

…. ……..

21/10/2021 112 kg 0,40 22,5 4,8 T4 162,5 µg

29/12/2021 112 kg 0,25 22,8 4,5 T4 162,5 µg

nl 0,5-4,5 12-22 3,1-6,7
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patient 76 y, OSAS, prostatic CA

date weight TSH FT4 FT3 Therapy

03/03/2016 thyroidectomy

….

21/10/2021 112 kg 0,40 22,5 4,8 T4 162,5 µg

29/12/2021 112 kg 0,25 22,8 4,5 T4 162,5 µg

04/02/2022 112 kg 19,8 10,8 2,4 T4 162,5 µg

11/04/2022 113 kg 81,7 9,8 2,4 T4 162,5 µg

nl 0,5-4,5 12-22 3,1-6,7
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patient 76 y, OSAS, prostatic CA

date weight TSH FT4 FT3 Therapy

03/03/2016 thyroidectomy

….

21/10/2021 112 kg 0,40 22,5 4,8 T4 162,5 µg

29/12/2021 112 kg 0,25 22,8 4,5 T4 162,5 µg

04/02/2022 112 kg 19,8 10,8 2,4 T4 162,5 µg

11/04/2022 113 kg 81,7 9,8 2,4 T4 162,5 µg

……. ……..

19/10/2022 113 kg 73,3 10,1 3,1 T4 275 µg

nl 0,5-4,5 12-22 3,1-6,7
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• Compliance = ok

• Correct intake, 30 min before breakfast

• No intake of Fe, calcium, ….

• Stable weight

• Around that time: start Erleada®

(apalutamide) for his prostatic CA
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Pyrgidis, Hormones 2021

- median time rise TSH: 113 days

- pre-existing hypothyroidism: more susceptible: worsening was observed in 30%
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apalutamide

• Apalutamide may induce UDP-glucuronosyltransferase (UGT).

• Because thyroid hormone (T4) is metabolized by UGT, induction
of UGT may cause faster metabolism and clearance of T4 with
subsequent increases in thyroid-stimulating hormone (TSH).
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Usuallly minor problem (subclinical hypothyroidism)

Important problem in patients with limited functional thyroid
tissue!!!

• eg after (hemi)thyroidectomy

• eg terminal phase Hashimoto thyroiditis

These persons have
no / very limited compensatory potential !!!!
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patient 76 y, OSAS, prostatic CA

date weight TSH FT4 FT3 Therapy

03/03/2016 thyroidectomy

….

21/10/2021 112 kg 0,40 22,5 4,8 T4 162,5 µg

29/12/2021 112 kg 0,25 22,8 4,5 T4 162,5 µg

04/02/2022 112 kg 19,8 10,8 2,4 T4 162,5 µg

11/04/2022 113 kg 81,7 9,8 2,4 T4 162,5 µg

19/10/2022 113 kg 73,3 10,1 3,1 T4 275 µg

28/11/2022 113 kg 36,1 16,4 3,8 T4 300 µg

27/01/2023 113 kg 32,8 17,8 3,2 T4 325 µg

nl 0,5-4,5 12-22 3,1-6,7
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Patient education

if Erleada has to be stopped, (even temporarily) , then
the thyroxine dosage should be reduced immediately!

+ urgent contact endocrinologist.
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patient 76 y, OSAS, prostatic CA

date weight TSH FT4 FT3 Therapy

03/03/2016 thyroidectomy

….

21/10/2021 112 kg 0,40 22,5 4,8 T4 162,5 µg

29/12/2021 112 kg 0,25 22,8 4,5 T4 162,5 µg

04/02/2022 112 kg 19,8 10,8 2,4 T4 162,5 µg

11/04/2022 113 kg 81,7 9,8 2,4 T4 162,5 µg

19/10/2022 113 kg 73,3 10,1 3,1 T4 275 µg

28/11/2022 113 kg 36,1 16,4 3,8 T4 300 µg

27/01/2023 113 kg 32,8 17,8 3,2 T4 325 µg

08/02/2023 Stop Erleada

20/03/2023 111 kg 20,4 19,2 4,0 T4 162,5 µg

10/08/2023 111 kg 1,02 21,8 4,1 T4 162,5 µg

nl 0,5-4,5 12-22 3,1-6,7
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Taking home messages

• It is always useful/advisable to have from time to time 
an educational staff meeting with departments that
have “common grounds”

• Make with them clear arrangements about these 
common endocrine pathologies:
frequency of tests, when to refer, how to treat, etc

• Cave: patients with limited functional thyroid tissue

• Keep an eye on endocrine side effects of new drugs!
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