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background

* As aresult of remarkable improvements in the treatments for childhood cancer,
the current Syear survival exceeds 80%.

« Currently, there are 500,000+ childhood cancer survivors in Europe

e Survivors are at increased risk for a broad range of serious health conditions,
including disorders of the endocrine system
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background

Thyroid dysfunction is a common late effect after radiation therapy to
fields that include the thyroid gland (Hodgkin lymphoma, brain tumors,
head and neck sarcomas, and acute lymphoblastic leukemia (ALL)).

Thyroid abnormalities observed in excess in childhood cancer survivors
include the following:

*Primary hypothyroidism

central or secondary hypothyroidism
*Hyperthyroidism.

*Goiter.

*Nodules.

Possible Risk Factors?

-radiation dose to the thyroid gland and hypothalamic-pituitary axis
-age at radiation exposure

-time since exposure

-Sex

-chemotherapy

-type of childhood cancer

- Belgian Thyroid Club 05/2025: Thyroide aprés cancer pédiatrique




HOPITAL UNIVERSITAIRE
H U B EEEEEEEEEEE
S
LA bl ACADEMISCH ZIEKENHUIS INSTITUT W | e
EEEEEEEEEEE des Enfants e £
sssssss 0=.=0R g Erasme N\\, gk

risk factors for hypothyroidism

Hypothyroidism Following Radiation Therapy for Childhood
Cancer: A Report from the Childhood Cancer Survivor Study

12 015 survivors; questionnaires
21y after cancer diagnosis
777 self-reported cases of incident hypothyroidism (79% hypothyroidism medication)

« highest in survivors of Hodgkin lymphoma and CNS tumors
 significantly associated with radiation dose to the thyroid and pituitary
inversely associated with age at exposure and time since exposure but
remained elevated more than 25 years after exposure

Radiation doses > 20 Gy to the hypothalamic-pituitary region increase the risk of
central hypothyroidism

Radiation doses 20-50 Gy to the hypothalamic-pituitary region increase the risk of
hypopituitarism

Inskip et al. 2019
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risk factors for hypothyroidism

Primary Hypothyroidism in Childhood Cancer Survivors:
Prevalence, Risk Factors and Long-term Consequences

cohort St. Jude

2 965 survivors childhood cancer
Median age 30,9 y

Median f-u 22,3 y after initial cancer
No Ab measured

Primary Hypothyroidism 14,7 %
Dose-dpt association with RXT

Chemaitilly et al. Cancer 2022
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risk factors for hypothyroidism

Certain types of chemotherapy were significantly associated with the risk:
bleomycin (rate ratio, 3.4), and the alkylating agents lomustine (rate ratio,
3.0) and cyclophosphamide (rate ratio, 1.3). Inskip et al. 2019

study from the CCSS compared self-reported data from 14,290 survivors
with data from 4,031 sibling controls

The RR was 3.8 for hypothyroidism and remained significantly higher in
survivors when compared with controls, even in the absence of radiation therapy to
the thyroid or pituitary. Mostoufi 2016
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Proton radiation therapy?

n=189 children and young adults (aged <26 years) with
brain tumors treated with proton radiation therapy

median follow-up of 4.4 years

cumulative incidence of primary hypothyroidism 3%
after cranio-spinal irradiation (CSI) and 1.6% overall
lower than previous reports of 56% to 65% incidence
after CSI with photons.

Vatner 2018
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Proton radiation therapy?

118 patients with medulloblastoma
followed for a median of 5.6 years from

Kaplan-Meier plots comparing photon and proton RxT on the incidence of _
the end of radiotherapy
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Sklar 2000

1791 childhood Hodgkin lymphoma survivors treated between 1970-1986

followed for a median of 14 years

-Hyperthyroidism was reported by 5% of survivors

-Radiation dose of 35 Gy or more to the thyroid was the only risk factor identified for
hyperthyroidism

Inskip 2019:

12,183 survivors, questionnaires

-cumulative proportion of survivors with hyperthyroidism by 30 years after
cancer diagnosis was 2.5%

-positively associated with external radiation dose to the thyroid gland
-radiation-related excess risk persisting for >25 years
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Hyperthyroidism

T

The mechanism through which radiation might
cause

hyperthyroidism is unknown but could involve
an autoimmune reaction to thyroid antigens

released by radiation-induced damage to the
thyroid

Hyperthyroidism usually can be treated effectively by anti-
thyroid drugs, radioactive iodine or thyroidectomy
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Thyroid cancer

The risk of thyroid cancer increased with radiation doses up to 20 Gy to 29
Gy (OR, 9.8; 95% Cl, 3.2-34.8), but declined at doses higher than 30 Gy,
consistent with a cell-killing effect. Sigurdson 2005

Younger age at time of radiation therapy has been linked to an excess risk
of thyroid carcinoma Bhatti 2010, Haddy 2012, Ronckers 2006

Patients exposed to 1311-MIBG (neuroblastoma) have an increased risk of
thyroid cancer van santen 2012

An increased risk of thyroid nodules and cancer has also been observed in

association with chemotherapy, independent of radiation exposure Veiga
2012
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Thyroid cancer

Primary Hypothyroidism in Childhood Cancer Survivors:
Prevalence, Risk Factors and Long-term Consequences
cohort St. Jude
2 965 survivors childhood cancer
Median age 30,9y
Median f-u 22,3 y after initial cancer
No Ab measured

79/2965 thyroid carcinoma
10/79 had never received RxTh and were euthryoid
cancer risk and RxT:

doses >0-20 Gy ( OR 7.78; 95% CI 3.23-18.74; p <0.0001)
doses 20-35 Gy (OR: 10.99; 95% CI 4.37-27.64; p<0.0001)

Chemaitilly et al. Cancer 2022

- Belgian Thyroid Club 05/2025: Thyroide aprés cancer pédiatrique




I>> O s e o -
Posttransplant thyroid dysfunction

Cumulative incidence after busulfan-based conditioning was similar to that
of TBI (10-year cumulative incidence, 22.2% vs. 25.9%, respectively)

The incidence of thyroid nodules was low for the first 5 years after HSCT
(1.9%) but increased over time, with a 15-year cumulative incidence as high
as 52.1%. Patients who received TBI-based conditioning regimens had a
higher 15-year cumulative incidence of nodules (66.8%)

Age older than 10 years at transplant showed a protective effect (HR, 0.42)

Cattoni 2022
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After neuroblastoma

thyroid gland after treatment with 1311-Metaiodobenzylguanidine in children
with neuroblastoma

n=16
During exposure to (131) I-MIBG, patients received 100 mg K
Follow-up 15 years after treatment
n=8 treated with thyroxine
n= 5 nodules
n=2 papillary thyroid carcinoma

Clément 2013
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Thyroid cancer

Who should be counseled about the risk of DTC?

Who should be informed about DTC surveillance?

[ strong recommendation, with a low degree of uncertainty
1 Moderate recommendation

[ weak recommendation Cl é me nt 2 O 1 8
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S.C. Clement et al. /Cancer Treatment Reviews 63 (2018) 28-39

CAYAC survivors at
risk for DTC

Counseling about
risk to develop DTC

Information about
about options for
DTC surveillance

Wellinformed Surveillance

No surveillance Neck palpation
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Thyroid cancer

If the decision to commence surveillance is made, what surveillance modality should be used to
detect a thyroid nodule that may represent a DTC?

If the decision to commence surveillance is made, at what frequency should DTC surveillance be
performed?

7. It is reasonable to commence surveillance for DTC 5 years after radiation therapy that includes the
thyroid gland or therapeutic '*'I-MIBG (level B evidence).
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Thyroid cancer

Wellinformed
No surveillance

Thyroid nodule
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Surveillance
Neck palpation

Referral thyroid
specialist

Thyroide aprés cancer pédiatrique

No thyroid nodule

Repeat palpation
every 1-2 years

Surveillance
Thyroid US

Thyroid nodule No thyroid nodule

Referral thyroid Repeat US every
specialist 3-5 years
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Thyroid cancer

DOI: 10.1111/cen. 14746

LETTER TO THE EDITOR WILEY

Secondary thyroid carcinoma in survivors of childhood cancer:
A need to revise current screening recommendations

TABLE 1 Summary of case details

Age of Time from first
primary radiation to the
malignancy Radiation received (dose Histology of thyroid onset of thyroid
Case #  Primary malignancy Sex (years) in Gy) Ultrasound findings malignancy TNM staging malignancy (years)
1 ALL (relapse) Female 10 TBI (12 Gy) 5.8 mm single nodule Papillary thyroid TiNoMg 12
carcinoma
2 Nasopharyngeal Female 411 Parameningeal (50 Gy) 3 mm single nodule and Metastatic papillary T1N1pxMg 14
rhabdomyosarcoma lateral neck nodes thyroid carcinoma
Cardiac rhabdomyosarcoma Supraclavicular
fossa (41 Gy)
3 Posterior fossa Female 5 Craniospinal (23 Gy) 7 mm single nodule Metastatic papillary TiN1.Mg 9
medulloblastoma Posterior fossa (32 Gy) thyroid carcinoma
4 ALL (relapse) Male 11 TBI (12 Gy) 3 mm single nodule Papillary thyroid T1NgMg 11
carcinoma
5 ALL Male 4 TBI (12 Gy) 9 mm single nodule Metastatic papillary T{NMg [}

thyroid carcinoma

Abbreviations: ALL, acute lymphocytic leukaemia; Gy, Gray (unit of ionizing radiation); TBI, total body irradiation; TNM staging: T, tumour size, N, lymph nodes, M, distant metastasis.
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Who is at risk for thyroid problems?

People who received radiation that may have affected the thyroid gland directly are at risk for primary
hypothyroidism, compensated hypothyroidism, thyroid nodules, and/or thyroid cancer. People who received
radiation to the thyroid gland in high doses, especially more than 30 Gy or 3000 cGy/rads, are also at risk for
hyperthyroidism. The following radiation fields have the potential to affect the thyroid gland directly:

e Head/brain

e Neck

e Spine (cervical/neck portion)

e Total body irradiation (TBI)

In addition, people who received radioiodine therapy (I-131), high doses of MIBG, or tyrosine kinase inhibitors or had
thyroidectomy are also at risk for hypothyroidism.

People who received high doses of radiation (30 Gy or 3000 cGy/rads or higher) to the head/brain are at risk for
Central hypothyroidism.

COG LTFU Guidelines Comprehensive v6.pdf
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European PanCareFollowUp Recommendations for surveillance of late effects of childhood, adolescent,
and young adult cancer EJC 2021

PanCareFollowUp Who 15 at risk? CAY A cancer survivors treated What surveillance test should be used and at what
Recommendation for with or with a history of ... frequency™ (Positive recommendations only )
survelllance of:

Thyroid function problems - Radiotherapy 1o a volume exposing the - TSH and T4 measurement — every wvear in
Fragmatic methadology thyroid gland, including TBI survivors aged < |8 yvears and at least every 2—3
(including h}'pﬂ_th_}'m_idiﬁm - Radioiodine  therapy  (I-131  ablation years in survivors aged =18 vears
and hyperthyroidism') therapy) N

- MIBG therapy (I-131 MIBG therapy)’ Fentale survivors af risk for hypothyroidism:
- Allogeneic HSCT - Measure TSH and T4 before attempling preg-
- Total  thyroidectomy  (follow-up by an nancy and periodically during pregnancy
endocrinologist starting divectly after
SUrgEery)

Thyroid cancer - Radiotherapy to a volume exposing the - Counselling regarding options for differentiated
Evidence-hased [GH( thyroid gland, including TRI thyroid carcinoma surveillance, at least every 5
guideline - MIBG therapy (I-131 MIBG therapy) VEALS

If the decision o commence surveillance i

miade, make a shared decision for one of rhese

e surveillance modalities™

- Meck palpation, every 1—2 years, starting 5
years after radiotherapy, or thyroid ultra-
sonography’, every 3—35 vears, starting 5 years
after radiotherapy
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Metabolic Syndrome

Cardiorespiratory Fitness, Physical Performance and Metabolic Syndrome
in Adult Survivors of Paediatric Haematopoietic Stem Cell Transplantation
Fridh et al. BMT 2021

Impact of Conditioning Regimen, Chronic Graft-Versus-Host Disease and
Hypogonadism, GHD Mejdahl Nielsen et al BMT 2021

Li et al. BMC Medicine (2024) 22:269 BMC Medicine
https://doi.org/10.1186/512916-024-03484-y

RESEARCH ARTICLE Open Access
. . )
Metformin use correlated with lower

risk of cardiometabolic diseases and related
mortality among US cancer survivors: evidence
from a nationally representative cohort study

Yukun Li'“®, Xiaoying Liu'#, Wenhe Lv'#, Xuesi Wang'+, Zhuohang Du'#, Xinmeng Liu'#, Fanchao Meng'~,

Shuqi Jin'#, Songnan Wen?, Rong Bai*", Nian Liu'*" and Ribo Tang'*’
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Role of Metformin in the Treatment of Patients with
Thyroid Nodules and Insulin Resistance: A Systematic
Review and Meta-Analysis

Thyroid
m He, Xiaowel, Wu, Dan; Hu, Cuining; Xu, Ting; LI...
Vol. 29 Issue 3, pp. 359-36/7, 2019.

Thyroid

25
Table 2 Changes in Thyroid Nodule Size After Metformin Treatment
Thyroid nodule size after  Change in thyroid Percentage change
Study Baseline thyroid nodule size
treatment nodule size

Karimifar, 2014 [34] 0.82+1.72 ml 0.67+1.36 ml 0.15 ml 18.29%

Rezzonico, 2011 [35] 757.8+847.9 mm® Not report

f-u=3-12 months

Anil, 2015 [24] 12.9+7.6 mm 11.7+7.2 mm 1.2 mm 9.30%
Wang, 2013 [33] 1.10+0.33 ml 0.65£0.29 ml 0.45 ml 40.91%
Wei, 2015 [32] 0.70£0.07 ml 0.64+0.10 ml 0.06 ml 8.57%
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