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The new clinical field of onco-cardiology has been established in the world.
However, clinical data in Japan are extremely limited. This study aimed to create a baseline
data-base of onco-cardiology, to clarify cardiovascular adverse events during cancer therapy in the
real-world setting, and to bring progress in investigation of mechanisms underlying cardiotoxicity.
In this period, we published case reports and clinical studies based on our data-base; Int Heart J,
2018, Intern Med 2019, J Cardiol Cases 2019, Intern Med 2020, SAGE Open Med 2020, J Cardiol Cases
2020. We also published retrospective observational study "Cardiac adverse events in EGFR-mutated
non-small cell lung cancer treated with osimertinib” in Journal of American College of Cardiology.
;hi?dclinical study was featured in US medical news and had a great impact on the cardio-oncology

ield.
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26 - 8/0 1St 26 - 0/0 2nd 15 - 4/0 3 rd TABLE 1 Patient Characteristics of Osimertinib-Treated NSCLC
39 7% 4th Patients (N - 123)
28 50/ Age, yrs 69 (33-86)
-0 Females 83 (67.5)
Tab I e 1 Smoking status
Former, current 35(28.5)
NSCLC Histological type
Adenocarcinoma 122 (99.2)
CTCAE g rade 3 EGFR mutation status at osimertinib administration
6 4.9% Table 2 £x19 del 26 (211)
L858R 21317.0)
1 3 T790M 1(0.8)
2 Ex.19 del + T790M 36 (29.3)
L858R + T790M 36 (293)
9 Gnox 3(24)
T790M Osimertinib treatment line
st 33(26.8)
2 2nd 32(26.0)
3rd 19 (15.4)
>4th 39 (31.7)
Medical history
Hypertension 35(28.5)
36 LVEF Diabetes mellitus 324)
0 0 Dyslipidemia 1(8.9)
36 LVEF  69% 63% e o
9 10% LVEF LVEF iyt 549
Heart failure 1(0.8)
10% LVEF 53% CTRCD Vasospastic angina 108)
4 Thoracic aortic aneurysm 2(1.6)
Atrial septal defect 1(0.8)
4 LVEF 40 . 3% Tab I e Valvular disease (moderate and over) 4(33)
VTE 2(1.6)
4 Medication
LVEF 28% 41% 2 Beta-blocker 5(4.0)
cc 17 (13.8)
ACE inhibitor 1(0.8)
= ARB 15 (12.2)
Fi gu re 2 MRA 3(24)
Loop diuretic agent 3(24)
Values are median (interquartile range) or n (%).
ACE = angiotensin-converting enzyme inhibitor; ARB — angiotensin Il receptor
2 blocker; CCB = calcium channel blocker; MRA = mineralocorticoid receptor
antagonist; VTE = venous thromboembolism.
FLAURA FDA 4.5 6.1%
TABLE 2 Cases of Osimertinib-Induced Cardiac Adverse Events
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Age, yrs 78 7 68 64 52 n
Sex Female Female Male Female Female Female
EGFR mutation L858R L858R +T790M Ex.19 del + T790M L858R + T790M L858R L858R
Osimertinib line 2nd 3rd 3rd 3rd st st
Osimertinib effect PR PR PR PR PR NE
Tobacco No No No Yes (former) Yes (former) No
CVD risk/history HTN HTN Moderate AR Moderate MR Obesity HTN
Aortic aneurysm HU DM
Daily medications Carvedilol 20 mg; Amlodipine 5 mg Allopurinol 100 mg; Prednisolone 7.5 mg on Candesartan 8 mg
Nifedipine CR 40 mg; Prednisolone 5 mg
Azilsartan 40 mg;
Rosuvastatin 5 mg
Symptoms Exertional dyspnea; Fatigue Leg edema; Facial/leg edema - Chest pain;
leg edema fatigue dyspnea
Cardiac event Heart failure; MR progression; TR progression EF decline; HTN; EF decline Acute myocardial
QT prolongation mitral valve MR progression infarction
prolapse
CTCAE Grade 3 3 8 3 3 4
Time to event 3 months 3 months 1 month 9 months 2 weeks 2 months
NT-proBNP or BNP, pg/ml  NT-proBNP 18,890 BNP 21.9 NT-proBNP 450 BNP 227.9 NT-proBNP 36 BNP 4234
LVEF before osimertinib, % 61 82 74 72 63 69
LVEF after osimertinib 28 74 60 50 41 42
initiation, %
CTRCD Yes No No Yes Yes Yes
RV biopsy Yes No No No Yes No
Valvular disease MR; (-) MR; trace (0-1) TR; trace (0-1) MR; mild-moderate (2-3) = =
— severe (3-4) — severe (3-4), — moderate-severe (3-4) — moderate (3)
prolapse
Osimertinib treatment Discontinued Discontinued  Reduced dosage from 80 mgto  Temporarily held and Discontinued Discontinued
40 mg every other day resumed at 80 mg daily
Subsequent cancer therapy Gefitinib Gefitinib Osimertinib rechallenge Osimertinib rechallenge Afatinib Erlotinib
Treatment for cardiac event ~ Furosemide 40 mg;  Furosemide 20 mg Furosemide 40 mg; Furosemide 20 mg; Candesartan 4 mg  PCl for LAD 6
(daily medications) Spironolactone 50 mg; Tolvaptan 3.75 mg Spironolactone 25 mg
Candesartan 2 mg;
Carvedilol 5 mg;
Tolvaptan 7.5 mg
Return of LVEF to baseline No Yes Yes Yes Yes No
48% after 74% after 72% after 62% after 63% after 54% after
9 months 6 months 2 months 14 months 2 months 7 months
AR = aortic valve BNP = brain ic peptide; CTCAE = common terminology criteria of adverse event; CTRCD = cancer therapeutics-related cardiac dysfunction; CVD = cardiovascular
disease; DM = diabetes mellitus; LVEF = left ventricular ejection fraction; HTN = hypertension; HU = hyperuricemia; LAD = left anterior descending coronary artery; MR = mitral regurgitation; NA = not
ilable; NE = not ; NT-proBNP = N-t L pro-B-type natriuretic peptide; PCl = perc coronary intervention; PR = partial RV = right ventricle; TR = tricuspid regurgitation.




4 - 9% FIGURE 2 Histology Assessment of Myocardial Biopsy Specimens.
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Hematoxytin-eosin-stained specimens of myocardial biopsy are shown at an original %200. (A) In Case 1,
2019 12 i e i g g S N
matory cell infitration. (B) In Case 5, cardiomyocytes were mildly hypertrophied with focal vacuolization and deposition of lipofuscin,
indicative of myocyte damage. Interstitial edema and fatty infiltration with partial fibrosis were observed around the vasculature, whereas
lymphocyte infltration was modest

FIGURE 3 Changes in LVEF Before and After Osimertinib
Administration
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Before After

Echocardiography was performed within at 2 years before and
1 year after osimertinib initiation. The LVEF of each individual
patient is indicated as a round dot. Mean LVEFs are indicated
cross marks in the boxes. Overall, LVEF significantly

decreased after ib (p < 0.001). asin
Figure 1.
TABLE 4 Comparison of Echocardiographic Parameters Before and After Osimertinib Administration
NSCLC (N = 36) Non-CTRCD (n = 32) CTRCD (n = 4)
Before After p Value* Before After p Valuet Before After p Valuet
LVEF, % 69.4 + 4.2 634 £ 105 <0.001 69.8 + 4.0 679 55 0.004 66.3 + 5.1 403 £ 9.1 <0.001
LVIDd, mm 426 + 45 445 1+ 52 0.005 424 + 44 439 + 438 0.003 440 + 49 488 +7.2 0344
LVIDs, mm 263 +33 291 +5.6 <0.001 26.0 3.1 278 £39 <0.001 282+ 43 393+75 0.001
E peak, cm/s 66.7 +18.0 73.4+19.2 0.017 67.3+18.2 B31+179 0.035 62.4 +£181 75.7 + 31.4 0.858
Dct, ms 2226 + 54.0 217.9 £ 39.2 0.625 2252 +55.9 216.6 + 31.3 0.333 2015 £ 324 228.5+ 87.3 0.817
E/A ratio 0.90 + 0.26 1.04 £ 0.36 0.013 0.90 + 0.28 1.04 £ 0.38 0.047 0.70 + 0.14 0.98 + 0.26 0.870
HR, beats/min 742 £10.8 75.1£146 0.600 743 £ 1.3 743 £145 0.875 B5+£7.0 81.6 £16.5 0.442
Values are mean =+ SD. *p value comparing echocardiographic parameters before and after osimertinib in 36 NSCLC patients with serial monitoring. tp value comparing parameters before and after in 32
patients without CTRCD. $p value comparing parameters between after in 32 non-CTRCD and after in 4 with CTRCD.
CTRCD = cancer therapeutics-related cardiac dysfunction; Dct = deceleration time; E peak = peak velodty of early transmitral flow; E/A ratio = peak velocities of early-to-late ratio of transmitral flow;
HR = heart rate; LVEF = left ventricular ejection fraction; LVIDd = left ventricular end-diastolic dimension; LVIDs = left ventricular end-systolic dimension.
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Mayo clinic editorial comment
Website Medscape Real-world data highlight
cardiac AEs with osimertinib https://www.medscape.com/viewarticle/927016?src=rss
Website
Medwi reNews Osimertinib risk for cardiac adverse events highlighted

(https://www.medwirenews.com/oncology/non-small-cell-lung-cancer/osimertinib-risk-
for-cardiac-adverse-events-highlighted/17837572

Springer SpringerLink, Case report, Reactions weekly Osimertinib Cardiac
disorders: 6 case reports (https://link.springer.con/article/10.1007/s40278-020-77863-
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CENTRAL ILLUSTRATION Osimertinib and Adverse Cardiac Events

Osimertinib
Pre-existing Cardiovascular
Disease

Cardiovascular Risk Factors

QTc Prolongation

Kunimasa, K et al. J Am Coll Cardiol CardioOnc. 2020;2(1):1-10.

In this retrospective analysis, the incidence of cardiac adverse events was 4.9% including cardiac systolic dysfunction, progression of valvular disease, myocardial
infarction, and QTc prolongation. Further investigations are necessary to clarify the associations between osimertinib and cardiac AEs in NSCLC patients harboring
EGFR mutations. AE = adverse events; other abbreviations as in Figures 1and 2.
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