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[ Abstract] Background and purpose: The treatment-related cardiovascular disease in patients with breast cancer poses a greater

mortality threat than cancer itself. To assist clinical oncologist, we introduced a scale to help clinicians by screening out patients

with breast cancer who were at risk of cardiovascular diseases. The breast cancer patients in Zhongshan Hospital, Fudan University
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were analyzed retrospectively by the scale. Methods: This was a single center, retrospective trial. A total of 760 patients who met

the inclusion and exclusion criteria were enrolled in this trial from January 1, 2017 to December 31, 2018. The incidence rate of
cardiovascular risk was collected from patients eligible for admission. Secondly, follow-up information for each patient was evaluated
by the scale and the clinician. The repeatability, sensitivity, specificity and consistency of the scale were evaluated. Results: The
average follow-up duration was (746.55+309.94) d, and the average population age was (56.60+12.62) years. A total of 36 patients
developed severe arrhythmias during or after the treatment, 8 patients with emerging myocardial injury and 6 patients with emerging
cardiac insufficiency. The follow-up rates of patients with test for NT-proBNP from half a year to one year and more than one year
after baseline were 34.31% and 29.62%, while 35.48% and 32.48% for those who took echocardiography. The sensitivity, specificity
and overall accuracy of medium-and high-risk patient tests were 0.828, 0.934 and 0.921, respectively. The sensitivity, specificity
and overall accuracy of high-risk patient tests were 0.983, 0.986, and 0.986, respectively. The linear consistency with clinical
judgment was k=0.633, P<<0.05. The average time for completion of the scale was (108.67+-44.86) s. Conclusion: The incidence
rate of cardiovascular disease in breast cancer patients is even higher than that of cancer itself. Therefore, it is essential to monitor
cardiovascular disease. In this trial, we provide a simple and feasible scale, which has high accuracy, specificity and convenience. We
hope to promote it as soon as possible.

[ Key words] Breast cancer; Treatment-related cardiovascular diseases; Scale
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Tab.1 The clinical scale for breast cancer treatment related cardiovascular toxicity

Item Description Score
Age>60 years - 1
Menopause - 1
History of endocrine therapy - 1
History of anthracyclines therapy - 2

History of paclitaxel therapy - 1

History of HER?2 therapy - 1
History of PD1/PDL1 therapy - 1
History of radiotherapy Radiotherapy for chest (non-left breast) 1
Radiotherapy for left breast 2
Complication with cardiovascular disease Moderate coronary stenosis 9
Severe coronary stenosis C
Hypertrophic obstructive cardiomyopathy C
Moderate/massive pericardial effusion C
Moderate/severe valve stenosis or regurgitation C
Severe pulmonary hypertension C
Other cardiovascular diseases 2
Emerging chest tightness, chest pain, palpitation, shortness of breath and dyspnea’ 3
Emerging edema or aggravation of edema’” 2
Blood pressure fluctuation SBP>140 mmHg or<<90 mmHg with or 5
without DBP >90 mmHg
Patients with Diabetes: SBP>130 mmHg with 5
or without DBP>80 mmHg
Elevation of troponin (¢Tnl/cTnT) Baseline elevation 1
Progressive elevation C
Elevation of NT-proBNP/BNP Baseline elevation 1
Progressive elevation” 3
Elevation of D dimmer Baseline elevation 1
Progressive elevation” 3
Electrocardiogram New onset heart rate =130 bpm, or <45 bpm,
or QTe=500 ms
ST segment elevation C
New onset heart rate (=100 bpm but <130 ]
bpm, or <55 bpm but >45 bpm)
ST-T changes 1
Frequent premature beats 9
Other abnormality 2
Echocardiography 45%<LVEF<55% 2
LVEF <45% C
LVEF <<55% and LVEF decreased by more C
than 10% from baseline
Other abnormality 2
Optional Diastolic function insufficient 1
Reduction of GLS =15% 1
Abnormal CMR/MUGA results C
sST2 elevation 1

Abnormal of noninvasive cardiac assessment 1

HER2: Human epidermal growth factor receptor 2; ¢Tnl: Cardiac troponin I; ¢TnT: Cardiac troponin T; SBP: systolic blood pressure; DBP: Diastolic
blood pressure; QTe: Corrected Q-T interval;, LVEF: Left ventricular ejection fraction; GLS: Global longitudinal strain; CMR: Cardiac magnetic
resonance imaging; MUGA: Multigated acquisition scan. : Arrhythmia, myocardial injury, thromboembolic disease, valvular disease and cardiac
insufficiency are common treatment-related cardiovascular complications. We list the common symptoms of these diseases TT ek The dynamic
increase of lab results often represents the progress of the disease. We give higher scores to emphasize the importance of these outcome.
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Tab. 2 Baseline characteristics of the study object

(n)

Characteristic 2017 2018 Total
Total 509 511 1020
Enrolment 394 366 760
Without chemotherapy 101 117 218
Primary tumors in other parts 14 28 42
Use of anthracyclines therapy 184 157 341
Use of anthracyclines and paclitaxel therapy 143 132 275
Use of paclitaxel therapy 236 220 456
Use of endocrine therapy 295 257 552
Endocrine therapy only 92 99 191
Use of HER2 therapy 59 90 149
Use of radiotherapy 96 88 184

Average follow-up #/d x=s
Medium follow-up #/d xs

Average age/year

878.08 £335.23
992.50

56.521+12.68

604.961199.58 746.551309.94

653.00 749.00

56.701+12.57 56.60+12.62

*3

RITER O MERRS T

Tab. 3 Statistics of treatment related cardiovascular disease

Item Number of patients 7 Percentage/% Mean age of enrollment/year
Emerging myocardial injury 8 1.05% 68.0

Emerging heart insufficient 6 0.79% 69.5

Emerging arrhythmia 36 4.74% 63.1

Total 50 6.58%
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