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Adverse Events of Tyrosine Kinase Inhibitors in Patients with

Advanced Thyroid Cancer

Min Joo Kim"* and Young Joo Park’

Department of Internal Medicine, Seoul National University Hospital', Department of Internal Medicine, Healthcare Research
Institute, Seoul National University Hospital Healthcare System Gangnam Center’, Seoul, Korea

Tyrosine kinase inhibitors (TKIs) are widely used for the treatment of advanced radioiodine-refractory thyroid
cancer. Although the previous studies including large-scale randomized conftrolled frials have demonstrated
the effects of TKls in advanced thyroid cancers, it has been found that most patients experienced adverse
events (AEs). Unlike other cancers, even patients with advanced thyroid cancers are often asymptomatic.
Rather, TKI use can make patients suffer adverse events. Therefore, the use of TKI should be decided after
the full consideration of AEs as well as its efficacies. While using TKI, AEs should be monitored, evaluated, and
managed appropriately, if AEs develop. In this review, the occurrence, evaluation, and management of AEs
of sorafenib, lenvatinib, and vandetanib will be described, which TKls are most commonly used for the
freatment of advanced thyroid cancer. Some suggestions for the management of AEs in the real life are also
provided.
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Table 1. Safety overview for sorafenib in differentiated thyroid cancers

DECISION Kim M et a Schneider TC Ahmed M Kloos RT Gupta—Abramson
(n=207) 2018 et al. 2012 et al. 2011 et al. 2009 V et al. 2008
(n=98) (n=31) (n=34) (n=56) (n=30)
Study design Phase Il trial  Retrospective  Phase Il trial  Phase Il frial  Phase |l trial Phase | trial
Median duration of 10.6 (5.3-15.7) 9.7 (4.5-1 9.2 16.5 10.4 6.7
treatment, months (QR)
Mean daily dose, mg (SD) 51 (159) 666 (114) 562 (175) NA NA NA
Dose interruption 37 (66%) 19 (19%) NA 82 (82%) NA 19 (63%)
Dose reduction 33 (64%) 38 (39%) 18 (58%) 79% 52% 14 (47%)
Any grade adverse 204 (99%) 93 (95%) NA NA NA 24 (80%)
events
Grade 3—-4 adverse 133 (64%) 40 (41%) NA NA NA 3 (10%)
events
Adverse events leading to 39 (19%) 13 (13%) 7 (23%) 2 (6%) 14 (25%) 6 (20%)

withdrawals

DECISION: randomized double—blind placebo—controlled phase 3 frial, IQR: interquartile range, NA: not mentioned, SD: standard

deviation
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Table 2. Incidence of adverse events with sorafenib in thyroid cancers

DECISION Kim M et al. Schneider TC  Ahmed M et al. Kloos RT et al. Gupta—Abramson
(n=207) 2018 et al. 2012 2011 2009 V et al. 2008
(n=98) (n=31) (n=34) (n=56) (n=30)

Any  Grade Any  Grade Any
grade 3-4 grade 3-4 grade

Grade Any Grade 3 Any Grade Any Grade
3-4 grade or 4 grade 3-4 grade 3-4

Hand-foot skin 76% 20% 76% 20% 71%

reaction
Diarrhea 69% 6% 47% 1% 52%
Alopecia 67% 31% 52%
Rash or 50% 5% 33% 3% 55%
desqguamation
Fatigue 50% 6% 30% 7% NA
Weight loss 47% 6% 1% 58%
Hypertension 41% 10% 32% 2% 42%
Anorexia 32% 2% 7% 1% NA
Oral mucositis 23% 1% 27% 3% 48%
Pruritus 21% NA NA
Nausea 21% NA 10%
Headache 18% 2% NA
Cough 15% NA NA
Constipation 15% 1% NA
Dyspnea 14% 5% 2% NA

32% 88% 6% 63% 7% 93% 10%

13% 76% 3% 75% 4% 80% 7%

74% 82% 43%

29% NA 79% 4% 80% 10%

47% 9% 82% 16% 63% 3%

17% 29% 82% 5% 60% 10%
38% 21% 6% 43% 4% 43% 13%
29% 57% 20% 3%

20% 26% 9% 16% 2% 47%
NA NA 13% 3%

26% 55% 30%

15% 3% 16% 7%

9% 3% 27%

21% 3% NA 7%

NA 14% 27%

DECISION: randomized double—blind placebo—controlled phase 3 trial, NA: not mentioned
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Table 3. Incidence of adverse events with lenvatinib in differentiated thyroid cancers

SELECT SELECT (Japan) Berdelou A et al. Cabanillas ME et al.
(n=261) (n=30) 2018 (n=88) 2015 (n=58)
Study design Phase Il trial Phase Il trial Retrospective Phase | trial
Adverse events Any Grade Any Grade Any Grade Any Grade
grade 3or4d grade 3or4d grade 3or4d grade 3or4
Hypertension 68% 42% 87% 80% 67% 35% 76% 10%
Diarrhea 59% 8% 60% 47% 1% 67% 10%
Fatigue or asthenia 59% 9% 60% 13% 96% 47% 60% 9%
Decreased appetite 50% 5% 57% 13% 39% 36% 52% 2%
Decreased weight 46% 10% 33% 3% 68% 69% 12%
Nausea 41% 2% 43% 24% 50%
Stomatitis 36% 4% 50% 28% 3% 31% 2%
Palmar—plantar 32% 3% 70% 3% 28% NA
erythrodysesthesia
syndrome
Proteinuria 31% 10% 63% 20% NA 64% 10%
Vomiting 28% 2% 37% 8% 38%
Headache 28% 3% 13% NA 43% 2%
Dysphonia 24% 1% 27% NA 43%
Arthralgia 18% 27% 13% 36% 5%
Dysgeusia 17% 20% NA NA
Rash 16% 0.4% NA NA

SELECT: selenium and vitamin E cancer prevention frial
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Table 4. Incidence of adverse events with vandetanib in medullary thyroid cancers

ZETA ftrial Bastholt L et al. Chougnet CN et al. Wells SA et al.
(n=231) 2016 (n=205) 2015 (n=60) 2010 (n=30)
Phase Il trial Phase |l trial Retrospective Phase |l trial
Any grade Grade 3 or 4 Any grade Any grade Grade 3 or 4 Any grade Grade 3 or 4
Diarrhea 56% 11% 52% 58% 7% 70% 10%
Rash 45% 4% 25% 60% 10% 67% 3%
Nausea 33% 22% 8% 3% 63% 10%
Hypertension 32% 9% 34% 35% 3% 33% 10%
Headache 26% 10% NA 47% 3%
Fatigue 24% 6% 17% 52% 5% 63% 7%
Decreased appetite 21% 4% 16% 15% 2% 43% 3%
Acne 20% NA
Dry skin 15% 9%
Dermatitis acneiform 15% 21%
Asthenia 14% 3% 12%
Vomiting 14% 10% 40% 7%
Abdominal pain 14% NA 3% 3%
ECG QT prolonged 14% 8% NA 32% 5%
Insomnia 13% NA 8%
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ol Sntasty Of g
CancarCenter  ENdocrine Targeted Therapy Adverse Event Record
Hkiog Cancer Mty
[PATIENT USE ONLY (please check if you have had one or more of the following symptoms):
[ Rash (on skin or hands/feet) [ Burning of the mouth [ Fever [ Shortness of Breath [] Hoarseness
()} d Blood P O IV o} [ piarrhea OJ Weakness/Fatigue (] Weight loss
Patient Signature Print Name
PHYSICIAN USE ONLY:
Toxicity 0 Grade 1 Grade 2 Grade 3 Grade 4
ANOREXIA No |[J Loss of appetite, without ] Oralintake altered without |0 Assoc w/ sig wt loss; requires |O Life threatening
alterations in eating sigwt loss IVF/TPN/TF, inadequate oral
intake
BLEEDING  |N° | Mik; No Intervention ) Sxs, gross bleeding; 0T jon, i O Life 9
intervention needed radiology, OR, hemostasis
DIARRHEA  |No |OJ Increase <4 stools/day over -] of 4-6 (s] of>7 Y, O Lite g
baseline over BL; not interfere or incontinence;
Ww/ADLS; IV fluids < 24 hrs IVF>24hrs; hospitalization
DRY MOUTH |No |0J Symptomatic, no dietary ymp g (s] causing inability to
alteration intake decreased eatadequately -
DYSPHAGIA |No | Sxs, butabie to eat ) Sxs; altered eating; IV fluids |0 Sxs; severely altered eating. IV /O Life threatening
<24nhrs TPN, TF > 24 hrs Obstruction etc
FATIGUE No |0 Fatigue relieved by rest ) Moderate fatigue not refieved by |0 Fatigue not relieved by rest |0 Bedridden/
rest, limitng some ADLs limiting self care ADLs disabling
FEVER/RIGOR |No 0>40°C;>104° R
() 38-39° C; 100.4-102.2° F () 39.1-40° C; 102.3-104 °F O >40 °C;> 104 °F for <24hrs >24hrs
HAIR LOSS No | Thinning or Patchy ) Complete
O Moist desquamation, uiceration| -
HAND-FOOT |[No |00 tingling, p O Painful erythema & swelling blistering or severe pain of
SYNDROME painiess swelling or erythema of of hands &/or feet &/or hands &/or feet &/or severe
hands and/or feet or g subjects | discomfort causing inability
not pting usual activiti i ADLs or work.
HOARSENESS|No |[J Mild or intermittent; fully - Moderate or porslst, O Severe mcludmg predominantly| -
understandable speech
O sz.;.mm(sev “o1%mmHgor |0 sugozum (SBP>=160mmHg or |0 Life threatening
HYPERTENSION|No |J PreHTN (SBP 120 - 139 mmHg| 06 %053 mm Ho) medcel rseverten | DBP >=100 mm Hg); medical uences
or Icated, recurrent oe persstert (>524 hes) | intervention indicated; > 1 drug or (e.g, HTN
DBP 80 - 89 mm Hg) symptomase ncrease by >20 men Mg (dasisic]  More intensive thevapy than previously  CriSis), urgent
orto> 140/90 mm Hg  provicusty WL, used indicated intervention
mcactreeapy exdcsed indicated
MucosITis  [No |0 Erythema of mucosa ) Patchy ulceration, O Confluent uiceration, O Tissue necrosis
pseudomembrane, pseudomembrane life threatening
NAUSEA No |[J Loss of appetite with no change (O Oral intake without caloric or fluid
in eating weight loss or dehydration (] imake IVF/TPN/FT or -
hospitalization indicated
PAIN No |(J Mild pain ) Mod pain, limiting ADLs 0 Severe pain, limiting self care |0 Disabling
ADLs
O Severe, (skc lized
RASH No |0 Macular/ papular eruption or () Rash with pruritus or other sxs| papular erymroderrna bullus,
erythema withot Sxs, or exfoliative or
other lesions covering >50% desquamabon covenng 250% uicerative
BSA dermatitis
VOMITING No |[J 1episode in 24hrs >Baseline () 2-5 in 24hrs over Baseline; |06 in 24hrs over B: or |O Life ]
IV fluids < 24hrs needs IVF > 24hrs
WEAKNESS [No |J Nosxs. Weakness on exam ] Sxs, interfer with function, O Sxs & interfere with ADL O Life Threatening
but not ADL
WEIGHT LOSS|No | 5 to <10% from baseline; 710 - <20% from baseline 0'220% from baseline -
intervention not indicated
Weight Current Weight Blood Pressure: ECOG P Status: Fig. 1. Adverse event record
Legend: ADL = activities of dally Iving; BSA = body surface area; BL = baseline; HTN = hypertension; ECOG = Eastern Cooperative Oncology Group i i iag]
IVF = Intravenous fluids, PO = Oral, Sxs = symptoms,TF = tube feeds; TPN = total parenteral nutrition (Reprlnt with perm IS?IOI’W from
Reference 20. Copyright 2013
Endocrine Society).
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Table 6. Patients discouraging TKI treatment
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Contraindications

Comments

Poor ECOG performance 3 or more
Abnormal liver function
Abnormal renal function

Proteinuria >1 g/24 h

Uncontrolled hypertension Blood pressure >150/90 mmHg

Prolonged QTc interval QTc >500 ms at baseline

AST, ALT >5 times the upper limit of normal
Creatinine clearance <30 mL/min

History of ventricular and bradyarrhythmias

Use of drugs that may prolong QT

Uncontrolled blood levels of calcium, potassium, magnesium, and TSH

High cardiovascular risk
High risk of bleeding or

Unstable angina, myocardial infarction, stroke, or thromboembolic events within 6 months prior TKI
Gastrointestinal bleeding or active hemoptysis

fistula Coagulopathy or use of anticoagulants such as warfarin
Tumor involvement of the trachea—bronchus and of the pharyngo—esophagus tracts or encasement

of great vessels

ALT: alanine aminotransiferse, AST: aspartate aminotransferase, ECOG: Eastern Cooperative Oncology Group, TKI: tyrosine

kinase inhibitors, TSH: thyroid stimulating hormone
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Adverse Events of TKI
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