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Algemeen/rol immuuntherapie

e “Release the brakes of the immune system to fight cancer.”

* Nevenwerkingen dan ook van auto-immune aard/quasi elk orgaan
* Endocrien: schildklier > hypofyse> bijnier>

e Basis= uitschakelen van ‘zelf tolerantie’ en activatie T cellen

* Vooraf bestaande auto-immuun ziekte = hoger risico

* Moeilijkheden algemeen:
- Vage klachten
- Vaak laattijdige diagnose

- Hoge waakzaamheid

k Ribas A, Releasing the Brakes on Cancer Immunotherapy NEJM 2015 2



Algemeen/Behandeling

e 3 pijlers
- Onderbreken/stoppen ICl
- Steroiden of tweede lijn immunosuppressiva
- Ondersteunende therapieén — orgaan specifiek

k Ribas A, Releasing the Brakes on Cancer Immunotherapy NEJM 2015




Endocriene irAE - algemeen

Pituitary gland

* Hypophysitis

* Corticotropin (ACTH) decrease

+ Secondary adrenal insufficiency?

Thyroid gland
* Hyperthyroidism
v * Hypothyroidism
e + TSH increase or decrease
» Thyroiditis
* Free thyroxine| increase or decrease

* Autoimmune thyroiditis

Adrenal glands
» Primary adrenal insufficiency®

Pancreas
» Diabetes mellitus

M. Sznol et al. Cancer Treatment Reviews 2017 4




Voorkomen endocrinologische toxiciteit
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Figure 2:
Incidence of endocrine adverse events varies by organ affected and by type of ICI therapy.

Data presented as percent of patients treated with indicated ICI therapy that develop the
indicated hormonal dysfunction. Al, adrenal insufficiency. Adapted from data reported in de
Filette et al, 2019.




Voorkomen endocrinologische toxiciteit
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2Some patients may have experienced more than one IMAR. BIncludes liver function test abnormalities. $Nephritis or renal dysfunction. IMAR, immune-mediated adverse reaction; IPI, ipilimumab; N1+13, NIVO 1 mg/kg + IPI 3 mg/kg Q3W; N3+I1, NIVO 3

mg/kg + P 1 mg/kg Q3W; N+I+Chemo, NIVO 360 mg Q3W + IPl 1 mg/kg Q6W + chemotherapy; NIVO, nivolumab; NSCLC, non-small cell lung cancer; RCC, renal cell carcinoma. OPDIVO SmPC




Endocriene irAE - algemeen

Table 2 Reported frequencies of endocrine immune-related adverse events observed with immunotherapies.

Endocrinopathies

Primary adrenal

Monoclonal antibodies Hypophysitis (%) Hypothyroidism (%)  Hyperthyroidism (%) insufficiency (%) Type 1 DM (%)
Anti-CTLA-4

Ipilimumaba 1.5-17 1.5-6.8 4 0.8-1.6 NR
Tremelimumabb 2 23 0-3 1 NR
Anti-PD-1

Nivolumabc 0.6-1.5 9-10.8 2.7 1 0.9
Pembrolizumab¢ 0.6-1 7-9.1 3.4-7.8 NR 0.2
Anti-PD-L1

Avelumabe NR 5 0.4 0.5 0.1
Atezolizumabf 0.2 2.5-4.2 0.6-1.1 0.4 0.2-0.3
Durvalumabsg <0.1 5.5-9.6 49-5.7 0.5-0.9 0.1
Combined therapy

Nivolumab +ipilimumabh 4-12.8 4-27 4.3-14 4-8* NR
Pembrolizumab +ipilimumabi 9.1 6-13.6 4.5-6 6* NR
Durvalumab +tremelimumab) NR 5.9 NR NR NR

*Comprises primary and secondary adrenal insufficiency.

Cukier et al, Endocrine side effect of cancer immunotherapy, Endocrine related cancer 2017.




Endocriene irAE - algemeen

Table 1 Estimated incidences of endocrine irAEs during ICls treatment based on the recent meta-analyses.

Endocrine irAEs

ICIs - drug groups and treatment regimens

Combined treatment

References

Anti-CTLA-4 Anti-PD-1/anti PD-L1 Anti-CTLA-4 + anti-PD-1
Hypophysitis
Any-grade 4.13% (Ipi) 0.31% (Niv) 10.4% (Ipi + Niv) Almutairi et al. (18)
0.66% (Pem) 10.46% (Ipi + Pem)
4.53% <1% 7.68% Lu et al. (19)
3.30% NA NA Xu et al. (20)
1.8% (Tre) 0.5% (Niv) 8.8% (Ipi + Niv) de Filette et al. (21)
5.6% (Ipi) 1.1% (Pem) 10.5% (Ipi + Pem)
3.80% 1.1% (anti-PD-1) 8.0% (Ipi + Niv) Barroso-Sousa et al. (1)
NA 0.30% NA Baxi et al. (22)
NA 0.85% NA Wang et al. (23)
1.8-5.6% 0.3-1.1% 7.68-10.5%
Serious-grade (>3) 2.06% (Ipi) 0.15% (anti-PD-1) 1.96% (Ipi + Pem) Almutairi et al. (18)
2.36% (Ipi + Niv)
0.78% <0.1% 1.66% Luetal. (19)
1.70% NA NA Xu et al. (20)
NA 0.20% NA Baxi et al. (22)
NA 0.60% NA Wang et al. (23)
0.78-2.06% <0.1-0.6% 1.66-2.36%
Hypothyroidism
Any-grade 2.84% (Ipi) 7.02% (Niv) 16.34% (Ipi + Pem) Almutairi et al. (18)
8.34% (Pem) 16.39% (Ipi + Niv)
2.50% NA NA Xu et al. (20)
3.8% (Ipi) 4.7-6.0% (anti-PD-L1) 10.2% (Tre + anti-PD-L1) de Filette et al. (21)
8.0-8.5% (anti-PD-1) 15.1-16.4% (Ipi + anti-PD-1)
3.80% 3.9% (anti-PD-L1) 13.2% (Ipi + Niv) Barroso-Sousa et al. (1)
7.0% (anti-PD-1)
NA 5.60% NA Baxi et al. (22)
NA 7.00% NA Wang et al. (23)
2.5-3.8% 3.9-8.5% 10.2-16.4%
Serious-grade (>3) 0% (Ipi) 0% (anti-PD-1) 0% (Ipi + Pem) Almutairi et al. (18)
0.08% (Ipi + Niv)
0.40% NA NA Xu et al. (20)
NA 0.20% NA Baxi et al. (22)
NA 0.80% NA Wang et al. (23)
0-0.4% 0-0.8% 0-0.08%
Thyrotoxicosis
(hyperthyroidism)
Any-grade 0.9% (Ipi) 3.01% (Niv) 10.16% (Ipi + Niv) Almutairi et al. (18)
3.34% (Pem) 11.11% (Ipi + Pem)
0.20% NA NA Xu et al. (20)
1.4% (Ipi) 2.3% (Ave) 9.4% (Ipi + Niv) de Filette et al. (21)
2.8-3.7% (anti-PD-1) 10.4% (Ipi + Pem)
1.70% 0.6% (anti-PD-L1) 8.0% (Ipi + Niv) Barroso-Sousa et al. (1)
3.2% (anti-PD-1)
NA 3.50% NA Wang et al. (23)
0.2-5.2% 0.6-3.7% 8.0-11.1%
Serious-grade (>3) 0.1% (Ipi) 0% (anti-PD-1) 0.66% (Ipi + Niv) Almutairi et al. (18)
1.31% (Ipi + Pem)
0.20% NA NA Xu et al. (20)
NA 0.47% NA Wang et al. (23)
0.1-0.2% 0-0.47% 0.66-1.31%

Maria Stelmachowska-Banas, Management of endocrine immune-related adverse events of immune checkpoint inhibitors: an updated review, 2028

(Continued)




Endocriene irAE - algemeen

Table1 Continued.

ICls - drug groups and treatment regimens

Combined treatment

Endocrine irAEs Anti-CTLA-4 Anti-PD-1/anti PD-L1 Anti-CTLA-4 + anti-PD-1 References
DM
Any-grade 0% (1pi) 2.4% (Pem) 1-2% Almutairi et al. (18)
0.52% (Ipi) 4.86% (anti-PD-1) 3.37% Luetal. (19)
0.81% (anti-PD-L1)
0% 2% (Niv) 2% de Filette et al. (21)
0.4% (Pem)
1.4% (Atz)
NA 0.20% NA Barroso-Sousa et al. (1)
0-0.52% 0.2-4.86% 2-3.37%
Serious-grade (>3) 0% (Ipi) 0.05% (Pem) 1.06-1.96% Almutairi et al. (18)
0.06% (Ipi) 0.49% (anti-PD-1) 0.47% Lu et al. (19)
0% (anti-PD-L1)
NA 0.10% NA Barroso-Sousa et al. (1)
0-0.06% 0-0.49% 0.47-1.96%
PAI
Any-grade 1.4% (Ipi) 2% (Niv) 5.2-7.6% de Filette et al. (21)
0.8% (Pem)
1.1% (Ave)
0.7% (Ipi) 0.70% 4.20% Barroso-Sousa et al. (1)
0.7-1.4% 0.7-2% 4.2-7.6%
Serious-grade (=3) 0.20% 0.20% NA Barroso-Sousa et al. (1)

Atz, atezolizumab; Ave, avelumab; CTLA-4, cytotoxic T-lymphocyte associated protein-4; DM, diabetes mellitus; ICls, immune checkpoint inhibitors; Ipi,
ipilimumab; irAEs, immune-related adverse events; NA, not available; Niv, nivolumab; PAI, primary adrenal insufficiency; PD-1, programmed cell death-1;
PD-L1, programmed cell death ligand-1; Pem, pembrolizumab; Tre, tremelimumab.

Maria Stelmachowska-Banas, Management of endocrine immune-related adverse events of immune checkpoint inhibitors: an updated review, 2026




Endocriene irAE - algemeen

e Tijd tot begin gemiddeld 10-11 weken tot 6 maand

e Vaak irreversibel ten opzichte van andere irAE
- Hypothese dat er volledige destructie is?
- Vaak pas laattijdige klachten/vaak asymptomatische inflammatoire fase

* Echter therapie vooral levenslange suppletie
e Meestal graad 1a2 in ernst

* Vage symptomatologie dd tumorale evolutie
- VERMOEIDHEID is meest frequente klacht
- Rol van screeningsbloedname

* Niet dosis afhankelijk voor PD1
* Behandeling onafhankelijk van type product
 PD 1 ander spectrum dan CTLA-4

M. Sznol et al. Cancer Treatment Reviews 2017
. Gonzalez-Rodriguez et al. The Oncologist 2016
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Potential mechanisms of endocrine IMARS

Direct binding of anti-CTLA-4 to pituitary cells expressing CTLA-4
Complement-mediated inflammation
Pituitary dysfunction

W)
Antl CTLA-4 L \69

Potential mechanisms of
ICl-related endocrine
IMARs include'2:

e Increased T-cell activity Pituitary cells

against antigens present in
tumor and healthy tissue,
following immune checkpoint
inhibition by CTLA-4/PD-(L)1
inhibitors

O
)(\/ -~
Anti-PD(L)-1 G

Autoantlbodle
¢ Increased T cell activity against

Thyroid cells tumor and normal antigens

\V

» Enhanced complement-
mediated inflammation due
to direct binding of anti-
CTLA-4 antibody with CTLA-4
expressed on normal tissues

e Increasing levels of . -
: .g : ; » Production of pre-existing
reexisting autoanti bOd]eS Reproduced with permission from Eur J Endocrinol.’ autoantibodies against therid

tissues

APC, antigen-presenting cell; CTLA-4, cytotoxic T lymphocyte antigen-4; ICl, immune checkpoint inhibitor; IMAR, immune-related adverse reaction; § .
MHC, major histocompatibility complex; PD-1, programmed death-1; PD-L1, programmed death ligand 1; TCR, T-cell receptor. . TherId dysfunctlon
1. Diamanti-Kandarakis E et al. Eur J Endocrinol 2019;181:R73-R105. 2. Postow MA et al. N Engl J Med 2018;378:158-168.

11




PD-1 endocriene irAE - algemeen
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Figure 1. Timing pattern of endocrine adverse events.

k Gonzalez-Rodriguez et al. The Oncologist 2016
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Hyper-hypothyroidie - agemeen

* Frequent!!

 PD1 > dan CTLA-4 blokkers gezien rol in T en B cel
Immuniteit

Hypothalamus o — _

 Hypo>Hyper>Thyroiditis '
 Zelden > graad 2 s
° V>M ___’Phuit;gﬂgland
* Voorafbestaande auto-immuniteit ‘i
* Mediaan Hypo 2,9 M (1d-16,6M)  [mam U0 wamw
* Mediaan Hyper 1,5 M (1d-14,2M) T

— P

M. Sznol et al. Cancer Treatment Reviews 2017
Gonzalez-Rodriguez et al. The Oncologist 2016 13



HVpOt hyro.l.d ie — symptomatologie/behandeling

e Zeer moeizame — brede symptomatologie/aspecifiek

- Vermoeidheid, zwakte, gewichtstoename, constipatie, koude...

* Moeizame DD

- ATl —onderdrukking door steroiden — centrale hypothyroidie
- Onderscheid primair en secundair is essentieel

* Klassieke fruste hypothyroidie 1,6 pug/kg/dag

- Trager starten bij oudere mensen

k Gonzalez-Rodriguez et al. The Oncologist 2016

14



HVpOt hyro.l.d ie — symptomatologie/behandeling

e Subklinische hypothyroidie
- Wanneer klachten
- Wanneer anti TPO
- VG cardiale problematiek
- Bij TSH boven 10

e TSH controle na 4-8 weken

 NOOIT schildklierhormoon starten bij twijfelachtige cortisol

k Gonzalez-Rodriguez et al. The Oncologist 2016 15



Hype rt her.l.d ie — symptomatologie/behandeling

e Duidelijkere symptomatologie
- VKF, diarree, tremor, zweten, vermagering ...

* DD:
- Graves= TSI stimulerende antilichamen; 1 fase
- Thyroiditis= destructieve ontsteking; 3 fasen

e Belang van schildklierscintigrafie
* Behandeling

- Graves= Thyreostatica vs radio-actief jodium
- Thyroiditis= symptomatisch, NSAID, B blokkade

CAVE Graves oftalmopathy

. Gonzalez-Rodriguez et al. The Oncologist 2016 16




ESMO richtlijnen

Baseline Endocrine Panel:
TSH, FT4, T3* TFTs

Baseline abnormal values do not preclude
treatment; discuss with endocrinologist if uncertain

Monitoring during treatment:

Anti-CTLA4 (including combination with anti-PD-1)

- TFTs every cycle

- TFTs 4-6 weeks after cycle 4 (i.e. with restaging CT)
Late endocrine dysfunction can occur

*when indicated
N 4 Anti-PD-1/Anti-PD-L1
- TFTs every cycle for first 3 months, every second
cycle thereafter (in case of 2-weekly schedule)
- Cortisol as indicated by symptoms/falling TSH
' '

\

A falling TSH across two measurements with normal or lowered T4 may also suggest pituitary dysfunction and weekly
cortisol measurements should be performed (see also Figure 6)

-

If TSH is abnormal, refer to algorithm below. lodine from CT scans may impact TFTs

Hypothyroidism: Low FT4 with
elevated TSH or TSH > 10 with normal FT4

Treatment: Thyroxine 0.5-1.5 pg/kg

(start low in elderly, if cardiac history)
Continue ICPi

Thyrotoxicosis (DDx thyroiditis, Grave’s disease):

Investigations: Anti-TSH Receptor Ab, anti-TPO Ab,
nuclear medicine thyroid uptake scan

Treatment: Propranolol or atenonol for symptoms; consider
carbimazole if anti-TSH Receptor Ab positive

Painful thyroiditis — consider prednisolone 0.5 mg/kg and taper

If unwell, withhold ICPi and consider restarting
when symptoms controlled

17



TSH

v v

w W

If no symptoms, repeat next cycle;

If no symptoms, repeat next cycle; Repeat
10 SYMPIoNS, fepedt e ce If no symptoms, repeat next cycle; o rewest c"c[:g :mz:]nerg:'gr:‘::z;?ﬁ;l If symptoms hyperthyroidism: Check 9 am cortisol
If symptnn]s, consider thyroxine If symptoms, initiate thyroxine Ifst‘lll ahnorminl dlsguss YCle anc T Gort beta blocker, thyroid Abs and (may indicate hypopituitarism)
i TSH> 10 s with endocrinologist (may indicate hypopituitarism) ’

uptake scan

Withhold ICPi if patient is unwell with symptomatic hyperthyroidism

Subclinical hyperthyroidism (low TSH, normal FT4) often precedes
overt hypothyroidism

\. J

Figure 5. ICPi monitoring and management: thyroid function.
Ab, antibody; CT, computed tomography; CTLA4, cytotoxic T-lymphocyte associated antigen 4; DDx, differential diagnosis; FT4, free thyroxine; ICPi, immune checkpoint inhibitor; PD-1, pro-
grammed death 1; PD-L1, programmed death ligand 1; T3, triiodothyronine; T4, thyroxine; TFT, thyroid function test; TPO, thyroid peroxidase; TSH, thyroid-stimulating hormone.

18




Hyperther.lodie — diagnostiek

Thyroid

19




Endocrine complications of immunotherapies

Diagnosis

Treatment

Monitoring

Long term

Fig 2. Management of thyroid dysfunction secondary to checkpoint inhibitors: a clinical guide. Information as per Society for Endocrinology guidelines

Clinical suspicion of thyroid dysfunction or routine test

Hypother l Nyperthyroid

Low/normal TSH, low T4 High TSH, low T4 High TSH, normal T4 Normal TSH. high T4 Low TSH, high T4
(secondary hypothyroidism) (primary hypothyroidism) (subclinical hypothyroidism) 1B (primary hypothyroidism)
Possible.piFuitary Sase If asymptomatic, recheck next If asymptomatic, recheck next Recheck next cycle without If asymptomatic, recheck next
FhECk_P'tmtafV SC“’?‘-‘" cycle without starting treatment. cycle without starting treatment. treatment. cycle without starting treatment.
including 93".‘ cortisol. If symptomatic, start If symptomatic and TSH >10 mU/L, If persistent, discuss with If symptomatic, start treatment,
If asymptomatic, recheck levothyroxine. start levothyroxine. endocrine team uptake scan and autoantibodies.
TFT and cortisol with next
cycle without starting thyroxine. Symptomatic Symptomatic
l or persistent or persistent

Start beta-blocker, if required (propranol or atenolol).

If co-existing low cortisol, Start at low dose levothyroxine 75 pg (or 25-50 pg, if elderly, e e X
must replace for >48 hours  _, cardiac issues or severe symptoms). If suspicion of Grave's c!lsease., refer to e:ndocrlne for
before thyroid replacement. Inform oncology team. Continue checkpoint inhibitor therapy. TSHR Ab and consideration of.car.blrr.'la.zole.
Inform oncology team. Hold checkpoint inhibitor therapy
l if unwell, restart when symptoms controlled.

Screen for all endocrinopathies.
Recheck TFT and cortisol with next cycle.
Note: TSH will not respond to levothyroxine for 6 weeks.

Screen for all endocrinopathies.
Repeat TFT and cortisol in 1-2 weeks.

Life long

Titrate dose to TSH in primary hypothyroidism and T4 levels in
secondary hypothyroidism. If develops hypothyroid, If persists for
Refer to endocrine if difficulty stabilising thyroid function. manage as per pathway. endocrine input.
TSH monitoring may gauge thyroid follicle recovery.

and UK Oncology Nursing Society.'” “> Ab = antibody; T4 = thyroxine; TFT = thyroid function test; TSH = thyroid-stimulating hormone; TSHR = thyroid-
stimulating hormone receptor.

Hattersly et Al. Endocrine complications of immunotherapies: a
review. Clinical medicine 2021

20



Prospectieve data?

(7o)
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Cumulative incidence of destructive thyroiditis

0 6 12 18 24
Time after the first administration of nivolumab (week)

Figure 1. Cumulative incidence of destructive thyroiditis in patients treated with
nivolumab. Of the 66 patients included, six patients had positive TgAbs and/or TPOAbs at
baseline (Ab-positive group), and 60 patients were negative for both (Ab-negative group). The
cumulative incidence of destructive thyroiditis was significantly higher in the Ab-positive
group than in the Ab-negative group (P < 0.001).

Tomoko Kobayashi et al. JES Maart 2018
21
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Schildklier — casus

63 jarige man - Oktober 2021 cTxN3M1la longadenocarcinoom met PD-L1 70% en bij
NGS vaststellen van KRAS G12C mutatie. Monotherapie met pembrolizumab. Na 4
reeds cycli complete respons.

oL
Gamma globulines %
gL
ENZYMEN en CARDIALE MERKERS
ASAT (GOT) M + 56 + 125 + 175 + 146° + 43 24 21 25°
ALAT (GPT) 25 + 43 + 66 + 61 + 61° 21 13 1" 13
Akalische Fosfatase - 35 44 42 - 39 - 2° 40 46 51 51
yGT 24 28 27 25 18° 20 16 15 n
Lactaat dehydrogenase (LDH) > + 320° + 418 + B42° + 579 + 914* 228 183 180 24"
CK > + 426 + 849 + 3081° + 5611° + 3114° + 246 183 169
cardiaal Troponine T + 17* + 21"
Lipase 63 + 72 57 69 40 39 40
TUMORMERKERS
CEA 38 20 27
HORMONEN
SCHILDKLIER
TSH 499 + 734 + 7017 + 6359 373 284 148
vrije T4 (FT4) (pmollL) - 625" .- 254" - <130° 1402 1480 1491
vrije T3 (FT3) (pmolL) - <15 - <15° - <15 489
Thyroid peroxydase as (TPO)® <9.0
BIJNIERSCHORS
ACTH 12.3pg/ml
Cortisol ochtend 330
FSH 76
LH 54
Prolactine + 163
Oestradiol (E2) <25
Testosteron (nmol/L) > - 127
Sex hormoon binding globuiine 32
Free androgen index - 38
MAAG DARM HORMONEN
Insuline groeifactor 1 (IGF1) 170.8
INFECTIEUZE SEROLOGIE
VTDI IRSFN

k 2
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Hypofysitis

Hersenen Hypothalamus Hypofyse

e Zeldzaam

- 1,2% P; 0,9% N

- CTLA-4 tot 1,5-17% (expressie CTLA4?)
* Mediaan

- N 4,9 maanden (1,4-11M)

- P 3,3 maanden (1d-7,2 M)

- 19 weken

* Pathofysiologie?!

- Complement activatie door IgG1 AL tegen hypofyse, ectopisch
CTLA4

Byun et al. Nat Rev Endocrinol 2017
Postow et al. NEJM 2018

M. Sznol et al. Cancer Treatment Reviews 2017
. Gonzalez-Rodriguez et al. The Oncologist 2016 23



HypOfySitiS = symptomatologie

Baarmoeder Borstklier

Botten en

andere weelsels

Oxytocine
Borstklier
/ ‘4{‘
/, "
< g{& ADH / Vasopressine
S

Nieren

LHen FSH

A

Schildklier l \

Bijnieren Testikels / Eierstokken

Gonzalez-Rodriguez et al. The Oncologist 2016 24




Hypofysitis - symptomatologie

Characteristics ICI-related’
Pituitary ACTH, FSH/LH, TSH, ADH, | ACTH, TSH, FSH/LH, GH,
hormone GH, hyperprolactinemia ADH, hyperprolactinemia
deficiencies ’ ’
anr":kﬁg;nI;lstrtat]?cgﬁf T-cell infiltration and
. ymphocytes typ y IgG-dependent
Histopathology accompanied by o
complement fixation,
O scattered plasma cells, hagocvtosis
eosinophils, fibroblasts phagocy
Pituitary enlargement
eventually resolves.
Variable, from complete | TSH and FSH/LH
Outcome recovery to persistent deficiencies often recover,
hypopituitarism while central adrenal
insufficiency persists
almost invariably
O O

25



Hypofyse l

Hersenen Hypothalamus

HypOfySitiS = symptomatologie
e \oor starten routine hormonaal bilan

* Symptomatologie:

- 1. In functie van volume-effect
o Hoofdpijn
o Visusproblematiek=zeldzaam
- 2. In functie van aangetaste hormonale as

o Corticotroop>thyreotroop>gonadotrope as
o Simultane aantasting is niet vereist, geisoleerd corticotroop meest
o Vaak dalende TSH spiegels voorafgaand

o VERMOEIDHEID
o Andere: nausea, anorexie, gewichtsverlies, artralgieén....

o Specifiek bijniercrisis!

Postow et al. NEJM 2018

M. Sznol et al. Cancer Treatment Reviews 2017
Gonzalez-Rodriguez et al. The Oncologist 2016 26



Table 1 Longitudinal cohort case studies of ICl-induced hypophysitis.

Characteristics

Albarel et al. (20)

Faje et al. (22)

Min et al. (23)

Ryder et al. (24)

Total, n (%)

Median follow-up (months)
Hypophysitis, n (%)

Mean age at hypophysitis (years)
Median time to diagnosis after ICI

start (weeks)

Clinical symptoms (main)

Pituitary hormone abnormalities
Corticotropin deficiency
Thyrotropin deficiency
Gonadotropin deficiency
Somatotropin deficiency

Low prolactinemia
Hyperprolactinemia

Diabetes insipidus

Visual disturbance at diagnosis
Last follow-up hormone status
Corticotropin deficiency
Thyrotropin deficiency
Gonadotropin deficiency
Somatotropin deficiency (low IGF1)
Low/elevated prolactinemia
Abnormal MRI at diagnosis
Resolution of MRI pituitary

enlargement

336

15 (14%)
55.5

9.5

Headache, fatigue

11/15
13/15
12714
2/8
3/9
1/9
0/15
0/15

13/15
2/15
2/15
1711
111, 1/11
12/14
12/12

9.5

17 (11%)
68.2

8.4

Headache, fatigue

7/14
1717
15/15
1/6
12/13
0/13
0/17
0/17

14/17
13/17
13/17

17/17
17/17

14.2

25 (13.3%)

9

22/25
22/25
15/20
3/7
4/9
1/9
0/25
0/25

22/25
8/25
8/25

15/25
11/11

19 (9%)
12

Headache, nausea,
fatigue

16/16
11/18
5/13

0/19

13/16
11/18
3/13

9/12

76 (11.5%)

56/70 (80%)
63/75 (84%)
47162 (76%)
6/21 (29%)
19/31 (61%)
2/31 (6%)
0/76 (0)
0/57 (0)

62/73 (85%)

34/75 (45%)

26/70 (37%)
1711 (9%)

1711, 1/11 (9%)

53/68 (80%)
40/40 (100%)

Albarel et al, immune check point inhibitors-induced hypophysitis, European Journal of Endocrinology (2019) 181, R107-R118
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HVpOfySitiS = symptomatologie

* Voornaamste DD = hersenmetastasen
* PITFALL= posterieure metastasen
 MRI = normaal sluit NIETS uit (1/3 normaal)

Gonzalez-Rodriguez et al. The Oncologist 2016 28
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HypOfySitiS - Diagnose

* Bij vermoeden: bepaling hypofysair bilan, voor elke cycli eerste 6mdn
- ACTH (QUID ijs); Cortisol = OCHTEND
- TSH, vrij T4, vrij T3: belang dalend TSH!!
- LH/FSH 1 §
- CQestradiol vs testosteron
- Prolactine
- IGF-1

. ____ Short-term
fluctuations

Plasma concentration

* PITFALLS
- Foute tijdstip
- Exogene corticoiden?!
- Interpretatie in functie van leeftijd!
- CAVE effecten van ziekte
- Rol synachtentest

k Gonzalez-Rodriguez et al. The Oncologist 2016 29
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HVpOfySitiS = Behandeling

* Teaching patiént!
* Bij vermoeden — stop therapie voorlopig, zeker >graad 2
* Vaak permanente schade, zeker corticotrope as

* Hoge dosis glucocorticoiden
- Enkel bij grade 3-4; hoofdpijn/visuele stoornissen

- methylpredni 1-2 mg/kg/dag 3-5 dagen, hierna Predni 1-2 mg/kg/dag af
te bouwen over 4 weken

- Alternatief dexa 4 mg; 4x/d gedurende 1 week, af te bouwen naar 0,5
mg/d

* Hierna fysiologische dosering hydrocortison

k Gonzalez-Rodriguez et al. The Oncologist 2016 30



HVpOfySitiS = Behandeling

Herstart PD1 indien Prednisone < 10 mg per dag

Over tijd verdere assen opvolgen, cfr recuperatie

- Overwegens gonadotrope en thyreotrope as

Contra-indicatie voor groeihormoon

Geen contra indicatie voor immunotherapie

Glucocorticoid

Approximate Equivalent

Dose (mg)

i
Cortisone

25

-Hydrocortisone

20 )

Prednisone

5

Prednisolone

5

Triamcinolone

4

Methylprednisolone 4
Dexamethasone 0.75
Betamethasone 0.6-0.75

Gonzalez-Rodriguez et al. The Oncologist 2016
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HVpOfySitiS = Behandeling

HYPOPHYSITIS
(suggestive symptoms: severe fatigue, headache)

, ; v

ADRENAL AXIS THYROID AXIS GONADAL AXIS
8 am ACTH, cortisol TSH, fT4, FSH,LH, estradiol,
(baseline +monthly®x 6 mo) (baseline +monthly x 6 mo) testosterone,
| I lacti
prolactin
y : ' . } _ . (baseline +3/3 mo)
Asymptomatic Symptomatic Asymptomatic Low TSH, low
+ +/or Low + fT4, independent
normal tests Cortisol, ACTH normal tests of symptoms
Initiate cortisol J
replacement™ 1
Consider
8 am ACTH, cortisol TSH, free T4 every Initiate LT4 to estradiol®or
every 3mo X 6 mo then 3mo X 6 mo then maintain fT4 testosterone
every 6mo X 1 year" everyémo X 1year  \\NL replacement

Figure 1

Suggested recommendation for biochemical evaluation and monitoring of pituitary dysfunction in patients treated with immunotherapy. $When using
anti-CTLA4, anti-PD-(L)1 baseline and if symptoms persist on *2 years of follow-up, **high-dose steroids in patients with critical illness, in patients with
severe hyponatremia, severe headache, visual abnormalities from pituitary enlargement and low-dose steroids (e.qg. hydrocortisone 20-30mag/day) with
mild symptoms such as fatigue, mild headache. &Should be considered to selected premenopausal women. ACTH, adrenocorticotrophic hormone;

FSH, follicle-stimulating hormone; fT,, free thyroxine; LH, luteinizing hormone; mo, months; T, triiodothyronine; TSH, thyroid-stimulating hormone;
WNL, within normal range.

Cukier et al, Endocrine side effect of cancer immunotherapy, Endocrine related cancer 2017. 32




Hypofysitis — casus

44 jarige patiénte, Melanoom stuit met lokale uitgebreidheid en inguinale meta’s.
11/2017 start Nivolumab — Opname 6/2018 — zwakte en afwijkend routine labo

non-hdl Cholesterol
VITAMINEN
25-OH Vitamine D
ORMONEN
SCHILDKLIER
TSH
vrije T4 (FT4) (pmolA)
vrije T3 (FT3) (pmol[L)
Thyroid peroxydase as (TPO)®
BOTMETABOLISME
PTH intact
BIINIERSCHORS
ACTH
Cortisol ochtend
Cortisol avond
Transcortine (CBG)®
Vrije cortisol
Vrije cortisol (berekend)
GESLACHTSHORMONEN
FSH
LH
Dralartina
LDL-cholesterol (berekend)
Cholesterol totaal HDL
non-hdl Cholesterol
VITAMINEN
25-OH Vitamine D
HORMONEN
SCHILDKLIER
TSH <> + 1682°
vrije T4 (FT4) (pmolA) > - 3.29°
vrije T3 (FT3) (pmoldL) <> 0.799
Thyroid peroxydase as (TPO)®
7.0pg/ml

+ 9467°
- <1.30
- 04°
<10

+ 480

15.8pg/m * 6.7pg/ml *
- 127 44

+ 1452°
- ¢1.30

<5.0 pg/ml *

- <28
97*

55°
56°

+ 246°
« 2N*

- 140"

<5.0pg/ml *
- 41

51°

155
123*
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Hypofysitis — casus2

77 jarige man — actief in behandeling voor ziekte van Graves/strumazol - diffuus
lever en lymfeknoop gemetastaseerde cardia tumor - mFolfox-Nivolumab — cyclus 7

25-0UH Vitamine D <
UMORMERKERS
CEA > + 6.1 + 6.1 + 78 + 112°
CA 19.9 > + 562°
ORMONEN
SCHILDKLIER

TSH < 0.333 - 0D208° 11°

vrije T4 (FT4) (pmold) - 671" - 923° 1225°

vrije T3 (FT3) (pmolL) - 288 - 224° - 262°
Thyroid peroxydase as (TPO)* <90

Cortisol ochtend - 29

Transcortine (CBG) il

- 08
Prolactine 7.7
Sex hormoon binding globuline 5.8

Insuline groeifactor 1 (IGF1) 86.7
RINE
MICROSCOPIE

k y



Adrenal cortex: l

Zona glomerulosa

Capsule

Zona fasciculata

Auto-immune adrenalitis P

Zona reticularis

e =primaire bijnierinsufficiéntie

e 0-4,3% (P); 0-3,3% (N)

e Mediaan 4,3 M (15d-21 maanden)
e |Labo: cortisol, ACTH, aldosterone, renine

e Cortisol < 3 pg/dl of 80 nmol/I

* ACTH stimulatietest

* Aspecifieke symptomatologie

* 90% auto-antilichamen

e Substitutie glucocorticoiden en mineralocorticoiden
e Hydrocortisone 10-12 mg/m2 per day

e CAVE addisoncrisis!

M. Sznol et al. Cancer Treatment Reviews 2017
k Gonzalez-Rodriguez et al. The Oncologist 2016 35



Type 1 diabetes mellitus
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Programmed cell death-1 (PD-1) inhibitor induced
type 1 diabetes mellitus: mini-review
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https://doi.org/10.1210/jc.2018-00728
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Type 1 diabetes mellitus - aigemeen

e Zeer zelden P 0,2%; N 0,9%
42 beschreven case reports
 Mediane leeftijd 61 jaar (28-83 range)

e Zeer variabele presentatie
- 88,3% diabetische keto-acidose
e Zeer variabel tijdstip van ontstaan
- Week 1-52 na start (mediaan 3 infusen/6 weken)

56% detecteerbare auto-antilichamen
- GADA (100%)
- Hypothese dat positieve AL — sneller ontstaan

N

37



Type 1 diabetes mellitus - aigemeen

e Brede range van HbA1C waarde (6,4%-10,7%)
* Laag tot niet detecteerbaar C peptide
e 11/37 reeds andere auto-immuun gemedieerde ziekte

e 12/18 patiénten klassieke HLA typering
- DQA3-DQB3.2/DQA4-DQB2

e Geen bewezen nut van corticosteroiden
* Insulinetherapie/keto-acidoseschema

* Herstarten PD1 therapie is mogelijk

38



Table 2. Characteristics of Reported Patients With
Immunotherapy-Associated Type 1 Diabetes

Reported cases
Causative agent
Nivolumab
Pembrolizumab
Nivolumab plus ipilimumab
Anti—PD-L1
Anti—PD-1
Pembrolizumab plus ipilimumab
Atezolizumab
Demographic data
Sex (men/women/not reported)
Age (y)
Presentation
DKA
Hyperglycemia (negative for DKA)
HbA; . (%)
HbA;. (mmol/mol)
Time of diagnosis after start of
immunotherapy
Number of doses
Onset in wk
B-Cell antibodies
GAD
IA2A
ICA
IAA
ZnT8A

Undetectable or low serum C-peptide

High-risk HLA haplotypes

Personal history of autoimmune disease

42

21
12

=N = NN

217201
63 (28-83)

30 (71.4)
3
7.5 (6.4-10.7)
58.5 (46-93)

3 (1-17)
6 (1-52)

22/39 (56)
4/20 (20)
2/16 (12.5)
1716 (6.2)
1/6 (17)
30/32 (93)
14/21 (67)
12/42 (28.6)

Data are median (range) or number (%) unless otherwise noted.

Abbreviation: 1AA, insulin autoantibody.

N
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Type 1 DM — casus

67 jarige man — 3/21 kliergemetastaseerd melanoom — start Nivo/lpi
5/2021 opname INZO met diabetische ketoacidose

INFLAMMATIE | HEMATOLOGIE | STOLLING |m HORMONEN | AUTOIMMUNITEIT | INFECTIEUZE SEROLOGIE I INFECTIEUZE AGENTIA | URINE I MICROBIOLOGIE

MENSELIJKE ERFELIJKHEID | + |
021 w [ 1710512021 w [ 17/05/2021 w [ 17/05/2021 w [ 17105/2021 w [ 1710512021 (] 30/04/2021w [ 09/04/2021w

Weergave-opties tonen  [x] 7 @ 13:04 @ 12:05 ® 10:43 @ 09:44 @ 09:43 @ 08:00 ® 08:00
ief ¢ Definitief ¢ Definitief ¢ Definitief ¢ Definitief ¢ Definitief 7 Definitief +; Definitief
s 7289 521007280 521007268 521007257 521007255 121- 121- 121-
- 043620 038098 031290 Refw Eenheid
_IHemoglobine Ac (IFCC) Lo - mmol/mol
"I Glucose (niet nuchter) o 34 74-140 mg/dL
I Glucose (Strip) |l >600  (89:25) mg/dL
436 (13:04)
368 (14:08)
281 (16:25)
179 (18:51)
125 (20:56)
CHEMIE - ELEKTROLYTEN
_IMatrium L ¥ 135 139 140 137-145 mmol/L
IKalium v ts.5 4.0 2.2 3551 mmol/L
I Chloride e 99 106 106 98-107 mmaol/L
_|Bicarbonaat o ¥ <5 25 28 22-30 mmaol/L
_l Anion gap v nist bersk 12 16 9-20 mmal/L
“Icalcium le 2.51 2.32 2.38 210-255  mmollL
_JCalcium (albumine et 2.10-2.55 mrmol/L
gecormrigeerd)
“IFosfaat le 0.87 0.81-1.45  mmolL
_IMagnesium o .57 0.70-1.00 mmol/L
CHEMIE - BLOEDGASSEN /
7UUR BASE CHEMIE
_|BGA-tosstel ¥ eve LABO LABO LABO
_IStaaltype el arterieel arteriesl arterieel
_IBGA refw.com e Opgelet: Opgelet: Opgelet:
tiewaarden Referentiewaarden Referentiewaarden Referentiewaarden
eldig voor enkel geldig voor enkel geldig voor enkel geldig voor
el bloed. arterieel bloed. arterieel bloed. arterieel bloed.
Bloedgassen
JpH b 7.42 4722 4 7.08 735-7.45  Blanco
_1pco2 e 4 19.0 4 15.8 4138 35-48 mm Hg
_|Bicarbonaat (ber.) Y 4 12.0 4 7.9 } 2@ 21-26 mmaol/L
_|Base excess L 4 -12.5 $ -18.2 4 -26.1 -20-30 Blanco
“lo02 e ag a + 117 a + 1732 = T 83-108 mm Ha
»




Type 1 DM — casus

67 jarige man — 3/21 kliergemetastaseerd melanoom — start Nivo/lpi
5/2021 opname INZO met diabetische ketoacidose

INFLAMMATIE I HEMATOLOGIE I STOLLING | CHEMIE I. 'iliﬁilii AUTOIMMUNITEIT | INFECTIEUZE SEROLOGIE I INFECTIEUZE AGENTIA | URINE I MICROBIOLOGIE
MENSELIJKE ERFELIKHEID | + |
: [ 241052021 ~w [ 22005/2021 w [ 20/05/2021 w (| 19/05/2021 w [| 18/05/2021 ~w (| 17/05/2021 ~w (| 30/04/2021 ~w [| 09/0
Weergave-opties tonen [x] 7 B 07:00 w 07:00 & 07:00 | 07:00 w 07:00 W 09:43 &l 08:00 & 08:0
- Definitief - Definitief - Definitief - Definitief - Definitief - Definitief - Definitief - Defi
= 121-045951 121-045638 121-044775 121-044388 121-043986 121-043620 121-038098 121-
HORMONEN - SCHILDKLIER
[JTSH v ¢ 9,860 4.120 ¥ <0.015 4 <0.015 2.320
(T4 viij (FT4) ¢ 6.3 481 b 20.8 i LR Y 1s.e
(T4 vrij (FT4) e § p.a9 4 0.63 1.61 t 6.61 1.24
T3 viij (FT3) l 3 3,08 4 2.0 3 ¥ 3.9 V¢ 31,28 b
(T3 vrij (FT3) 3 2,00 4 1.88 4 2.57 + 20.30
DThyro’ied peroxydase as (TPO) I~ ¢ go.@ + 71.0
DThyroied peroxydase as (TPO) l~ >k posITIEF K POSITIEF
["J Thyroid Stimulating Hormone L
Recepter antistoffen il
[ Thyroid Stimulating Hormone L .
Receptor Antistoffen R
HORMONEN - BIJNIERSCHORS
[CJACTH# b 971 h
[ Cortisol L 278.1 b 3062.5 b 394.5
[ Cortisol lv 9,79 3 111.00 3 14,30
[ Transcortine (CBG) # L 15.@ 60.8
[T Cortisol vrij (ber ) e g.as 25,87
HORMONEN -
GESLACHTSHORMONEN
CJLH L 3.30 +1.15
[JFsH kv | 291 3.56
[ Prolactine b ¢ ze.1
[ Testosteron L 18.81 b
] Testosteron [ 542.0
[[] Testosteron vrij (ber.) L 501
[CISHBG (molair) # v ¢ 100.00
HORMONEN - MAAG DARM
HORMONEN
[CJ Somatomedine C (IGF1) # v aa.p
[ C-peptide L 4 8,11

Refw

0.465-4 680
10.0-28.2
0.78-2.19
4.26-8.10
277-527
<250
negatief

230-83.0

1.31-10.50
155-9.74
37179
7.88-35.74
227.0-1030.0
3.90-13.00
13.00-71.00

38.0-157.0
0.24-1.22

Eenheid

mU/L
pmol/L
ng/dL
pmol/L
pgimL
1U/fmL

Ui

pgimL
nmol/L
pgidL
mg/L
pgidL

uiL
uiL
pg/lL
nmoliL
ng/dL
ngidL
nmol/L

g/l
nmol/L
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Type 1 DM — casus

67 jarige man — 3/21 kliergemetastaseerd melanoom — start Nivo/lpi

5/2021 opname INZO met diabetische ketoacidose en destructieve thyroiditis
6/21 goede partiéle respons na 4 cycli

8/2021 malaise, anorexie, braken — auto immune hypofysitis

INFLAMMATIE | HEMATOLOGIE I STOLLING | CHEMIE Iw AUTOIMMUNITEIT | INFECTIEUZE SEROLOGIE | INFECTIEUZE AGENTIA | URINE I MICROBIOLOGIE |
MENSELIJKE ERFELIKHEID | + |

. ] 20/08/2021w | 06/08/2021w (| 06/08/2021w [ | 06/08/2021w (| 06/08/2021w | 30/07/2021w [ 16/07/2021w | 02/07/2021w (| 11/06/2021w [

Weergave-opties tonen X] 7 m pg:00 ® 15:09 B 14:26 ® 13:59 ® 08:00 ® 08:00 ® 08:00 ® 08:00 ® 08:00 o
-+ Definitief -+ Definitief -+ Definitief -+ Definitief -+ Definitief -+ Definitief -+ Definitief -+ Definitief -+ Definitief =
w 121- w 121- w 121- w 121- w 121- w 121- w 121- w 121- w 121- of
| 073329 069503 069483 069481 069221 067162 063122 058615 051670 Refw Eenheid
HORMONEN - SCHILDKLIER
[JTsH v p.ss b 4 e.o5 Y4 oo Y4 o.04 Y4 o3 Yt 13.c00 mu/L
T4 viij (FT4) o 17,4 b 17.7 Y oas.7 Y o131 Y 19.8 Y 0.7 10.0-28.2 pmol/L.
74 wiij (FT4) ler 1,35 1.37 1.22 1.48 1.47 @.83 0.78-2.19 ng/dL
[ T3 vrij (FT3) L .62 Y 534 AT Y 479 AN 4.26-8.10 pmoliL
T3 vrij (FT3) L 2.30 4.12 2.81 3.11 +2.12 2.77-527 pg/mL
[ Thyroglobuline # L 4 o6 35770 pg/L
[ Thyroglobuline as L <40.0 1U/mL
[CJ Thyroglobuline as L negatief
[C) Thyroied peroxydase as (TPO) L <250 1UAmL
[ Thyroied peroxydase as (TPO) L negatief
[C) Thyroid Stimulating Hormone L UL
Receptor antistoffen
[C) Thyroid Stimulating Hormone L
Receptor Antistoffen
HORMONEN - BIJNIERSCHORS
[JACTH# Lo .8 5.4 3 pg/mL.
[ Cortisol [ 98.8 Y sg.s5 N niet berek Y 5.9 A nmoliL.
[ Cortisol [ 3.28 Y 212 Y <e.16 8.25 N pg/dL
[l Transcortine (CBG) # Lo 45,8 23.0-83.0 mg/L
[ Cortisol vrij (ber ) [E% niet berek pg/dL
[CIRenine # o miU/L
[T Aldosteron # L 25.9 Y o AN ng/dL
HORMONEN -
GESLACHTSHORMONEN
LLH let +o0.63 13141050 UL
CIFsH Lo 2.18 1.55-9.74 Uik
[ Prolactine L 10.0 37-17.9 ug/L
[ Oestradiol (E2) L 15.8 54-659 ng/L
[ o — 1o - T nn1aca -
‘ 42



Type 1 DM — casus

INFLAMMATIE | HEMATOLOGIE I STOLLING | CHEMIE I' IORMONE| J AUTOIMMUMNITEIT | INFECTIEUZE SEROLOGIE | INFECTIEUZE AGENTIA | URINE I MICROBIOLOGIE
MENSELIJKE ERFELIJKHEID | + |
) 021w (] 30/07/2021w (] 16/07/2021w | 02/07/2021w | 11/06/2021w [_| 03/06/2021w [ 03/06/2021w [ 03/06/2021w (| 24/05/2021w (| 22/05/202
Weergave-opties tonen  [x] 7 W 08:00 @ 08:00 W 08:00 W 08:00 @ 11:36 @ 11:35 W 10:41 W 07:00 W 07:00
ief - Definitief - Definitief - Definitief - Definitief - Definitief - Definitief . Definitief - Definitief - Definitief
121- 121- 121- 121- 121- 121- 121- 121- 121-
95 . 067162 063122 058615 051670 049301 049300 049270 045951 045638 Refw Eenheid
[ Thyroid Stimulating Hormone L =
Receptor Antistoffen
HORMONEN - BIJNIERSCHORS
OAcTH# Lo 5.4 A 23.2 Y171 b pgimL
[ Cortisol L 6.9 b 512.5 Y Ges.2 Y 3304 Y 2781 N nmoliL
[ Cortisol e 9.25 b 22.20 Y 21.00 Y 12.30 Y 9,79 N pgldL
[ Transcortine (CBG) # Lo 650.0 45.8 23.0-83.0 mg/L
[ Cortisol vrij (ber.) B .44 0.45 pg/dL
] Renine # L 3.20 b miU/L
[[] Aldosteron # B 18.8 Y 157 Y s N ng/dL
HORMONEN -
GESLACHTSHORMONEN
CLH L ¥ .63 2.28 3.30 131-1050 UL
[CJFSH L 2.18 4.81 2.01 155974 UL
[[J Prolactine L 10.0 13.9 + 20.1 37179 g/l
[ Oestradicl (E2) Lot 15.8 54659 ng/L
[J Progesteron Lot 4 <o.08 0.21-154 pg/L
[ DHEA-sulfaat # Lot 46 157 49-362 pg/dL
[_J Androstaandiolglucuronide (ipy L ~ ng/mL
DHT) # <0.18
[ Testosteron Lo niet berek Y 20.79 Y 1381 b 7.68-35.74 nmol/L
[[] Testosteron L * <5.0 LT . 227.0-1030.0 ng/dL
[ Testosteron vrij (ber ) L 4 <06.03 3.09 5.081 3.90-13.00 ng/dL
[ SHBG (molair) # Lot + 136.00 + 116.08 + 100.00 13.00-71.00 nmol/L
HORMONEN - MAAG DARM
HORMONEN
DSumatomedineC(lGFﬂ# Lo 75.@ 50.0 44.0 38.0-157.0 pg/L
[[J C-peptide L 024122 nmoliL
HORMONEN - ANDERE
HORMONEN .
| I TS R — - Loy - - - - -2 - ]
4 13
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PD-L1 endocriene irAE

* Veel minder frequent
e Max 10% incidentie Avelumab
e Max 6% Atezolizumab

e Max 11% Durvalumab

* Exclusief schildklierproblematiek

Gonzalez-Rodriguez et al. The Oncologist 2016
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Anti PD-L1 centrale diabetes insipidus

e 1 Beschreven casus

Anti-PD-L1 Treatment Induced Central
Diabetes Insipidus

Chen Zhao,'* Sri Harsha Tella,”* Jaydira Del Rivero,>* Anuhya Kommalapati,”
Ifechukwude Ebenuwa,® James Gulley,? Julius Strauss,” and Isaac Brownell®

'Hematology Oncology Fellowship Program, National Institutes of Health, Bethesda, Maryland 20892;
“Eunice Kennedy Shriver National Institute of Child Health and Human Development, National Institutes of
Health, Bethesda, Maryland 20892; *Genitourinary Malignancies Branch, Center for Cancer Research,
National Cancer Institute, National Institutes of Health, Bethesda, Maryland 20892; “Pediatric Oncology
Branch, Center for Cancer Research, National Cancer Institute, National Institutes of Health, Bethesda,
Maryland 20892; “Department of Internal Medicine, Washington Hospital Center, Washington, District of
Columbia 20010; ®National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of
Health, Bethesda, Maryland 20892; ’Laboratory of Tumor Immunology and Biology, National Cancer
Institute, National Institutes of Health, Bethesda, Maryland 20892; and ®Dermatology Branch, Center for
Cancer Research, National Cancer Institute, National Institutes of Health, Bethesda, Maryland 20892

Chen Zhao et al, JCEM 02/2018
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Protocol CTLA4

AZ Klina

b voluit woor oy

Screening endocriene |IRAE bij CTLA4 therapie

1. Routine hormonaal bilan voor start theraple: Nuchter, afname 8-5Su
ACTH |QLID s Cortesal = DCHTEMD
TSH, vy T4, l,||’|_| T3
LH/F5H; Destradiol v testosteron totaal, SHBG, wij testostaran
Prodactine; 1GF1
Cytologle, ochemde, gheoemle, keverfunctie

2. Overige routine asymptematische hormenale screening gedurende therapie;
—*T5H, vrij T4, ochtend cortisol en ACTH, glycemiebepaling
Ellke= maand gedurende serste & maanden.
MNadien alke 2 maanden gedurende § maanden
MNadien om de § maanden gedurende werder werloop

3. Symptomatologie gedurende therapie?!
—)'.'H\:Ienking hypofysitis? Herhaal vitgebraid hypofysair bilan, biochemie met vitgebreide slektrolyten, glycemie, cytologie,

levartesten. Bjj horderfine cortisolyaarden, owerweeg dynamische testen/sypnacthentest en start therapie hierna.
—)'.'H\:Ienking schildklierproblemati=k? Start met TSH, wrij Td, urij T2

Laag cortisal (=20 nmolfL)

Laag ACTH {5 pg/mi)

= Verdenking hypofysitls

- Banwvullend bilan, urgente
corticoiden

= MRl hypofyse

= Oftalmalogische evaluatie

Laag cortisel (<80 nmaiiL)

Hoog ACTH {=20-30 pgfm]

= Werdenking primalre
bijrierinsufficiéntie

= Ouenweeg synacthentest

= Aanvullend bilan, urgents
corticaiden

Laag/ normaal T5H

Laag wrij T4

= Verdenking hypofysitis

=+ Aanvullend bilan, urgents
corticoiden indlen nodig
VOOR schildklierhormoon

= MA| hypofyse
=3 Oftalmologlsche evaluatie

Laag TSH

Verhoogd vrij T4

= Werdenking Hyperthyroidie

- BepaaldVrij T3, TSl en
schildklierscintigrafie
aanvullend

\

AT Sint-Jooel
Hoog TaH
Laag wrij T4
= Werdenking Hypothyroidie

—* Bepaald anti TPO
= Schildkliersubstivutie

XX XX XXXX | Auteur

Presentatie titel
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Protocol PD1

AZ Klina&

p wolult visor zorg

Screening endocriene IRAE bij PD-1 therapie

1. Routine hormonaal bilan voor start therapie: Nuchter, afname 8-5u
ACTH {QWID i) Cortisol = DCHTEND
T5H, wiy T4, l.||'|] T3
LH{FSH; Oestradiol v testosteran totaal, SHBG, wij testosteron
Praslactine; 1GF1
Cytologie, bischemss, ghoamie, kverfundtis

2. Overige routine asymptomatische hormonale screening gedurende therapie;
—TSH, vrij T4, glycemiebepaling
Elke maand gedurende serste & maanden.
Madien =lke 3 maanden gedurende § maanden
Madien om de § maanden gedurerde verder werloop

3. Symptomatolegie gedurende therapie?!
Verdenking hypofysitis? Herhaal uitgebeaid hypofysair bilan, biochemie met vitgebreide slektrolyten, glycemis, cytologie,
levartesten. B borderfine cortischwaarden, ovenweeg dynamische testen/synacthentest en start therapie hi=rna.
—}'-'l.-n:h.-nking schilkdklierprobdematizk? Start met TSH, wrij T4, wrij T2
—}'-'Erdrnking hyperglycemie? Start met glycemizbepaling, coytologie, hiochemie, inflammatieparameters en levertesten, indien
hyperghyoemie, bepaal C peptide, overwesg arteries] bloedgas

Laag cortisal (<80 nmal/L|

Laag ACTH =5 pg/mi|

= Vardenking hypofysitis

=* fanvullend bilan, urgente
corticoiden

= MRI hypefyse

= Oftalmaologische evaluatie

Laag cortisol (a0 nmaliL)

Hoog ACTH {=20-40 pg/mi|

= Verdenking primaira
bijnierinsufficigntie

=+ Overweeg synactheantast

=+ Aarvullend bilan, urgente
cortigoiden

Laag/normaal TSH

Laag vri] T4

= Verdenking hypofysitis

= Aanvullend bilan, urgente
corticoiden indlen nodig
WOOR schildklierhormoon

=3 MRl hypofyse
= Oftalmologlsche evaluatie

Laag T5H

Verhoogd wrij T4

=+ Verdenking Hyperthyraoidie

= Bepaald Vrl) T3, TSl en
schildklierscintigrafie
aanvullend

\

AZ Sint-Jozel

Hoog T5H

Laag vrij T4

= Verdenkling Hypothyroidie
= Bepaald ant TRO

= Schildkliersubstitutie
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Samenvatting

 PD1 endocriene irAE= frequent

e Schildklier meeste frequent >< hypofysitis CTLA-4
* Vaak vage symptomatologie, cave Ernst

e Complexiteit in diagnostiek/interpretatie

e Pleidooi voor screening — gezien talrijke factoren
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