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Thyroid Dysfunction in Patients Receiving
Immune Checkpoint Inhibitors

Emily Metzinger, MD?; Jennifer Boyd, DO'?; Julia Broussard, MD*'?; Christopher Klockau*, RPh, BCOP
1Children’s Mercy Kansas City; 2University of Missouri — Kansas City

* Immune checkpoint inhibitors (ICls) are monoclonal antibodies Patient Characteristics and ICl Therapy Received Thyroid Dysfunction and Nivolumab

that target various immune checkpoints and are increasing in e Patient characteristics listed in table 2. At initial ICl received, patient ages ranged from 6.7- e Of those who received Nivolumab, 36% developed thyroid dysfunction (Figure 3).

cancer treatment. 20.5 years (Figure 1). ICl therapy received shown in Table 2. e Of those who received Pembrolizumab, 14% developed thyroid dysfunction.
0 IC!s reviewed in this stu.dy include the follgvying: PD-1 inhibitors Patient Characteristics Immune Checkpoint " (%)

(nivolumab or pembrolizumab), PD-L1 inhibitors (durvalumab or Male (n) o Inhibitor Therapy ° Thyroid Dysfunction and Nivelumab 100-

atezolizumab), and CTLA-4 inhibitors (ipilimumab or Sex ,

. | Nivolumab 14 (70%)

tremelimumab). Female (n) 11 .
* ICIs have been associated with endocrinopathies. However, Age at Median (yr) 14.4 Pembrolizumab 7 (35%) .

literature describing the incidence of endocrinopathies associated Diagnosis Mean (yr) 195 Ipilimumab 1 (5%) E

with ICls is limited in children. Aterolizumab 2 (10%) 20507
» Common thyroid related adverse effects associated with IC Deceased 4 6 i E

include hypothyroidism, hyperthyroidism, and thyrotoxicosis. Relapse or N (%) 11 (55%) Tremelimumab 2 (10%) 125-

. o (o)
* Risk of primary thyroid dysfunction is higher in PD-1 and PD-L1 Progression
Blood (Leukemia/Lymphoma) 12 (60%) a thyroid dysfunction = no thyroid dysfunction 000+
Received multiple ICls 3 (15% : ™" e tothyrod dysuncion (days) v
Tumor Type Solid 6 (30%) P (15%) | o | Cma |
Figure 3: Immune checkpoint inhibitor Figure 4: Kaplan-Meier estimate of median
Melanoma 2 (10%) Table 2: Immune checkpoint inhibitor therapy received in pat.ients with thyroid time to thyroid dysfunction.
Age at initial Median (yr) 14.9 therapy received. dysfunction.

* We investigated the prevalence of thyroid dysfunction in patients
who received ICls at one pediatric institution. ICl Mean (yr) 14.5
Table 1: Patient characteristics.
_ _ Thyroid Dysfunctic?n . . . * Thyroid dysfunction can be seen in pediatric patients receiving ICl therapy.
* Thyroid function tests (TSH and/or FT4) were checked in 15 patients prior and 16 patients + This study supports monitoring TFTs including both TSH and FT4 as can see both
after initial ICl. 12 patients had thyroid function checked prior to and after ICl therapy central and primary hypothyroidism

Single center retrospective chart review * Prior to ICl therapy, 3 patients were diagnosed with hypothyroidism and treated with » Time to thyroid dysfunction is within several months of receiving initial dose of ICI.
from 2000 to November 2023 evothyroxine. However, in patients with previous history of thyroid dysfunction, thyroid dysfunction

* Following initial ICl therapy, 6 patients were treated with levothyroxine. may occur earlier and may require a dose adjustment in current thyroid medication

inclusion Criteria-: Exclusion Criteria: * Thyroid dysfunction seen in patients who received PD-1 inhibitors. Highest incidence of * Highest risk of thyroid dysfunction appears to be in those who received Nivolumab
e Received >1 of 6 ICls Records unavailable thyroid dysfunction was seen with Nivolumab (Figure 2). e Study limited by small sample size and no comparison group.
ICls: nivolumab, pembrolizumab, durvalumab, to review (1 patient) . : * Future directions include investigating additional endocrinopathies in children such as
atezolizumab, ipilimumab, or tremelimumab *Expired within 35 Thyrou.:l Number Details ICl with Abnormal Thyroid Function (n=6) diabetes mellitus or adrenal insufficiency and increasing sample size.
o Dysfunction of Cases
days of receiving ;
l initial ICI (6 patients) Hypothyroidism 5 *1 central hypothyroidism
*3 new diagnoses :
20 patients included who *1 transient case
received 21 IC| Hyperthyroidism 1 *Resolved with : Thank you to my mentors, Dr. Jennifer Boyd, Dr. Julia Broussard, and Mr. Christopher Klockau, for
1 discontinuation of their guidance with my project. Thank you to Hung-Wen Yeh, PhD, who assisted in preparation of
levothyroxine (previously 3 Kaplan Meier estimate.

Thyroid studies considered abnormal diagnosed with acquired
if outside reference range for age hypothyroidism) :
Figure 1: Breakdown of patients included in study. Table 3: Description of thyroid dysfunction cases. 1

Time to Thyroid Dysfunction I El Sabbagh, et al. Thyroid dysfunctions due to Immune Checkpoint Inhibitors: A Review. International
° ° ° D | 1 ° ° -
Medical Abbreviations: A Medi Nivolumab  Pembrolizumab  Ipiimumab  Atezolizumab  Tremelimumab  Durvalumab J?urnal of General Med/.cme. 2.020' 13: 1003-1009. : : : :
. . . . Vg €dian Filette, et al. A Systematic Review and Meta-Analysis of Endocrine-Related Adverse Event Associated with
TSH — thyroid stimulating hormone; FT4 — free thyroxine, (m) (m) mmune Checkooint Inhibitors. Horm Meta Res 2019- 51: 145156
ICl —immune checkooint inhibitor. TET — thvroid f tion test Figure 2: ICl therapy received in 6 patients with une Lheckpol IDILOrS. 1O cta -es S e . ,
poInt INNIOITOT, yroia runction tes thvroid dvsfunction R Core Team (2024). R: A Language and Environment for Statistical Computing . R Foundation for
New Abnormal 3.5 2.4 Y Y ' Statistical Computing, Vienna, Austria. https://www.R-project.org/.
diagnosis TFT
']
(n=3) /
‘LM(C SCHOOQOL Treatment 4.2 2.8 l ren s 'ercy
OF MEDICINE Brevious Abnormal 0.85 n/a | Table 4: Time to thyroid dysfunction in those with KANSAS CITY
School of Medicine The University of Kansas diagnosis TET abnormal thyroid labs following initial ICl separated by
(n=2) new diagnosis vs previous history of thyroid

dysfunction.
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