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Cardiovascular Disease, Cancer,
and Multimorbidity Interactions:

C| inical |m plications Accumulation of Risk Factors and
Dysfunction of Systems Due to Aging

* Inflammation

« Oxidative stress

* Endothelial dysfunction
* Other

/ \
\! 4

Multimorbidity

Cardiovascular

. Cancer
disease

@ Boudoulas K.D. et al — Cardiology 2022
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Impact of Preexisting Heart Failure on
Treatment and Outcomes in Older
Patients With Hodgkin Lymphoma

Pre-existing heart failure is a significant
challenge in older lymphoma patients. Among
3,348 patients aged 65 years and older with
newly diagnosed Hodgkin lymphoma, pre-
existing heart failure was presentin 13.1% of
cases and was associated with a lower
likelihood of receiving anthracycline-based
chemotherapy (OR: 0.42) and higher
cardiovascular mortality rates (HR: 2.57)

https://doi.org/10.1016/j.jaccao.2024.02.003
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CENTRAL ILLUSTRATION Pre-Existing HF and Outcomes in Older Patients With

Hodgkin Lymphoma

3,348 patients 65 years and older with Hodgkin Lymphoma
(SEER-Medicare 1999-2016)

* Pre-existing HF or cardiomyopathy: 13.1%

« Pre-existing HF received anthracyclines: 35.9%

« Without pre-existing HF received anthracyclines: 60.0%

« Pre-existing HF with lower odds of anthracycline treatment:

OR 0.42 (95% Cl: 0.29-0.60)

« Dexrazoxane or liposomal doxorubicin use: 4.2%

0.64

0.4

Cumulative incidence

0.2+

0.0

Cause-specific mortality stratified by pre-existing HF

+ ==+ Pre-existing HF

—a —— No pre-existing HF

Outcomes

= All cause mortality
— Lymphoma mortality

—— Cardiovascular mortality

No. at risk
No HF 2,911
HF 437

Years after diagnosis

1,837 1,515 1,252 1,044 87
191 150 116 87 64

Lymphoma-related mortality with pre-existing HF:

1 year: 37.4% (95% Cl: 35.5%-39.5%) 5 years: 46.7% (95% Cl: 44.5%-49.1%)

Upshaw JN, et al. J Am Coll Cardiol CardioOnc. 2024;6(2):200-213.
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Cardiovascular Risk in Patients with Hematological
Malignancies: A Systematic Review and Meta-Analysis

] et [55

Study HR 95%~Cl Hazard Ratio
Adelborg et al, 2019 1.36 [1.25;1.48]
Broesby-Olsen et al, 2016 1.40 [0.88; 2.24] s —
Liu et al, 2019 3.60 [2.22; 5.85] P —
Navi et al, 2017 1.00 [0.68; 1.46] ——
9 Lang et al, 2016 2.46 [1.44;4.20] = Study HR  95%-Cl Hazard Ratio
myocardlal Moser et al, 2006 1.20 [0.69; 2.08] —— .
infarcti on Ekberg et al, 2021 1.33 [1.14; 1.55] = Adelborg et al, 2019 (non-Hodgkin's lymphoma) 1.02 [0.86; 1.21] -
Aleman et al, 2007 3.60 [2.92; 4.43] P Adelborg et al, 2019 (Hodgkin's lymphoma) 1.64 [0.86; 3.13] T
Florido et al, 2022 1.76 [1.15; 2.69] —E— Broesby-Olsen et al, 2016 1.60 [1.11;2.31] ——
Zéller et al, 2012 (non-Hodgkin's) 1.13 [1.07;1.20] : Dhopeshwarkar et al, 2019 2.60 [2.32;2.92] ‘
el Sy ] 510 (56721 =
. ! d ' e Zoller et al, 2012 (Myeloma) 1.10 [1.00; 1.20]
Zoller ol al, 2012 (Leukaemia)  1.51 [1.37;1.67] : Zoller et al, 2012 (Leukaemia) 1.50 [1.35; 1.66] :
. ; Zoller et al, 2012 (non—Hodgkin's lymphoma) 1.10 [1.05;1.15] ;
oy vant SIINLSY acanie — Zsller et al, 2012 (Hodgkin's lymphoma) 130 [1.03;1.64] —
02 05 1 2 5 Navi et al, 2017 (non-Hodgkin's lymphoma) 1.30 [1.00; 1.69] L1
Lang et al, 2016 1.54 [1.19;1.99] —
Bright et al, 2017 (non—Hodgkin's lymphoma) 1.80 [1.40; 2.31] .
Bright et al, 2017 (Hodgkin's lymphoma) 2.10 [1.78; 2.47] i
Strongman et al, 2019 (non-Hodgkin's lymphoma) 1.48 [1.24; 1.76] -
Study HR 95%—Cl Hazard Ratio Moser et al, 2006 (non—-Hodgkin's lymphoma) 1.50 [0.96; 2.35] ——
h Florido et al, 2022 1.60 [0.94;2.72] T—=
eart Liu et al, 2019 420  [3.07,5.74] = :
CITERN  Aoman ot , 2007 290 (96659 - s reonsen =
Van Nimwegen et al, 2015 6.80  [5.99; 7.72] Heterogeneity: /I” = 95%, v = 0.1305, p <0.001
Florido et al, 2022 322 [250:4.16] - 02 05 1 2 5
Random effects model 4.82 [3.72; 6.25]

istituto
tumori

Heterogeneity: I* = 87%, t° = 0.0712, p < 0.001

Yong J.H. et al — Am J Cardiol 2024
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Enroliment of Older Adults in Clinical Trials Evaluating
Patients with Hematologic Malignancies - the
Food and Drug Administration (FDA) Experience
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Diagnosis Total <65 years 65-74 years 275 years
N (%) N (%) N (%)

Lymphoma 11425 7561 (66.1) 2808 (24.6) 1056 (9.2)
(Excluding CLL)

CLL 8483 3976 (46.9) 3106 (36.6) 1401 (16.5)
CML 10465 8338 (79.7) 1726 (16.5) 401 (3.8)
MM 9605 4986 (51.9) 3319 (34.6) 1300 (13.5)
ALL 403 352 (87.3) 44 (10.9) 7(1.7)
AML or MDS 1052 246 (23.4) 470 (44.7) 336 (31.9)
Other 2711 1565 (57.7) 822 (30.3) 324 (12.0)

Age distribution of partecipants enrolled in trials for haematological malignancies submitted to FDA,

2005-2015
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Enroliment of Older Adults in Clinical Trials Evaluating
Patients with Hematologic Malignancies - the
Food and Drug Administration (FDA) Experience

120
100
80
Tra i pazienti piu 60
anziani si concentra 40
. . . 20
il numero di eventi " J
. . (%) (%) (%) (%)
maggilore rispetto (%) %) %) %)
ai pazienti piu s | T | | ™ [eatiie] | ] ™
: H Lymphomas CLL CML MM
g |Ova n I m>75 9.2 28.2 16.5 38.3 3.8 28.6 13.5 33.3
W 65-74 24.6 231 36.6 28.8 16.5 20.7 34.6 29.2
W <65 66.1 48.7 46.9 33 79.7 50.6 51.9 37.6

istituto
turmori

@ http:/idol.org/10.1182/blood.V430.Suppl_1.861.861 distribution of trial patients compared to SEER incidence cases 2010-2015
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2022 ESC Guidelines on cardio-oncology
developed in collaboration with the European
Hematology Association (EHA), the European
Society for Therapeutic Radiology and
Oncology (ESTRO) and the International
Cardio-Oncology Society (IC-OS)

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)
™

European Heart Journal (2022) 43, 42294361
https://doi.org/10.1093/eurheartj/ehac244

istituto
turmori
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@ESC

European Society
of Cardiology

ESC GUIDELINES

CTR-CVT
risk

High risk

Low risk

Long-term follow-up after
cancer treatment

Baseline During cardiotoxic
risk cancer therapy

Cancer treatment
surveillance
Early CTR-CVT
management

Primary and

secondary ship programmes

prevention
strategies

Baseline CV toxicity risk assessment checklist

CTR-CVT
risk factors

abnormalities

Clinical assessment

* Cancer treatment history * BNP or NT-proBNP*
¢ CV history o cTn®
« CVRF * ECG
* Physical examination * Fasting plasma glucose / HbAlc
* Vital signs measurement* * Kidney function / eGFR
* Lipid profile
o TTE

Complementary tests

@Eesc—
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2022 ESC Guidelines on cardio-oncology @

developed in collaboration with the European European Heart Journal (2022) 43, 4229-4361 Erﬁeg Society
Hematology Association (EHA), the European https://doi.org/10.1093/eurheartj/ehac244 of Cardiology
Society for Therapeutic Radiology and ESC GUIDELINES

Oncology (ESTRO) and the International
Cardio-Oncology Society (IC-OS)

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)

Baseline CV toxicity Anthracycline HER2-targeted VEGF BCR-ABL Multiple RAF and
risk factors chemotherapy therapies inhibitors inhibitors myeloma MEK
therapies inhibitors
Age and CVRF
Age = 80 years H H - - - M1
Age 6579 years M2 M2 - - - M1
Age =75 years - - H H H M1
Age 65-74 years - - M1 M2 M1 M1
Age > 60 years - - - M1 — —
CVD 10-year risk score - - - H — —
=20%

Hypertension® M1 M1 H M2 M1 M2



Doxorubicin, Cardiac Risk Factors, and Cardiac Toxicity

in Elderly Patients With Diffuse B-Cell
Non-Hodgkin’s Lymphoma

Dawn L. Hershman, Russell B. McBride, Andrew Eisenberger, Wei Yann Tsai, Victor R. Grann, and
Judith S. Jacobson

1.0+

0.6

0.4+

CHF-Free Survival

0.2

0.8 \

Mo Chemotherapy
= Doxorubicim

=

Fig 1. Weighted Kaplan-h#

survival in patients treated
chemotherapy (P = .001).

Results
Of 9,438 patients with DLBCL, 3,164 (42%) received doxorubicin-based chemotherapy. Any

doxorubicin use was associated with a 29% increase in risk of CHF (95% CI, 1.02 to 1.62); CHF
risk increased with number of doxorubicin claims, increasing age, prior heart disease, comorbidi-
ties, diabetes, and hypertension; hypertension intensified the effect of doxorubicin on risk of CHF
(hazard ratio = 1.8; P < .01). In the 8 years after diagnosis, the adjusted CHF-free survival rate was
74% In doxorubicin-treated patients versus 79% in patients not treated with doxorubicin.

Hershman D.L. et al —JCO 2008



2022 ESC Guidelines on cardio-oncology
developed in collaboration with the European
Hematology Association (EHA), the European
Society for Therapeutic Radiology and
Oncology (ESTRO) and the International
Cardio-Oncology Society (IC-0OS)

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)

Current cancer treatment
Dexamethasone > 160 mg/ =
month

Includes anthracycline -
before HER2-targeted

therapy

Previous exposure to

Anthracycline H
Trastuzumab -
RT to left chest or H
mediastinum

Non-anthracycline M1
chemotherapy

Lifestyle risk factors

Current smoker or M1
significant smoking history

Obesity (BMI = 30 kg/m?) M1

Lyon A.R. et al — Eur H Journal 2022

CORSO EDUCAZIONALE COMMISSIONE ANZIRSESRE-S

risk factors

Cardiac imaging
LVEF < 50%

LVEF 50-54%

LV hypertrophy
Cardiac amyloidosis
Cardiac biomarkers
Elevated baseline cTn®
Elevated baseline NP®
Age and CVRF

Age >80 years

Age 65—79 years

Age =75 years

Age 65—74 years

Age = 60 years

CVD 10-year risk score
=>20%

Hypertension®

Chronic kidney disease®

Proteinuria

DM*®
Hyperlipidaemia’
Family history of
thrombophilia

Anthracycline
chemotherapy

M2

M1
M1

M2

M1
™M1

M1

HER2-targeted
therapies

VEGF BCR-ABL Multiple
inhibitors inhibitors myeloma
therapies

Previous CVD

RAF and
MEK
inhibitors

HF/cardiomyopathy/
CTRCD

Severe VHD
Ml or PCl or CABG
Stable angina

Arterial vascular disease
Abnormal ankle-brachial
pressure index

PH

Arterial thrombosis with TKI
Venous thrombosis
(DVT/PE)

Arrhythmia®

QTc =480 ms

450 < QTc < 480 ms (men);
460 <QTc << 480 ms
(women)

Prior Pl CV toxicity

Prior IMiD CV toxicity
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2022 ESC Guidelines on C&I’diO-Ol‘lCOlOg’y Anthracycline chemotherapy surveillance protocol
developed in collaboration with the European
Hematology Association (EHA), the European
Society for Therapeutic Radiology and
Oncology (ESTRO) and the International
Cardio-Oncology Society (IC-OS)

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)
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European Heart Journal (2022) 43, 4229-4361
https://doi.org/10.1093/eurheartj/ehac244
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2022 ESC Guidelines on cardio-oncology
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developed in collaboration with the European P reve nz i o n e p ri m ari a e s eco n d a ri a

Hematology Association (EHA), the European

Society for Therapeutic Radiology and @ ESC
Oncology (ESTRO) and the International European Society
Cardio-Oncology Society (IC-OS) of Cardiology

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)

Less cardiotoxic drugs

Preventive strategies

Lyon A.L. et al — Eur Heart ] 2022

Primary and secondary cancer-therapy related CV toxicity prevention strategies

Primary vs secondary prevention according to ESC Guidelines

Baseline CV risk
assessment

‘ In patients at high and very high

| °prevention risk of CTRCD

Minimize the use of cardiotoxic drugs
2°prevention
. ° ACE-I/ARB and beta-blockers

exrazoxane/liposomal anthracyclines
O @ D ellip I anthracycli
° (patients treated with anthracyclines)
Statins
. |t cancer requiring cardiotoxic cancer therapy
. 2" cancer requiring cardiotoxic cancer therapy
® oo
Y
CTR-CVT ‘\__/‘ Class | Class lla

@Esc
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A Fondazione Italiana Linfomi cohort study of R-COMP vs R-CHOP
in older patients with diffuse large B-cell lymphoma |

Table 2. Baseline cardiac comorbidities and cardiotoxicity after treatment based on R-CHOP and R-COMP

m Comerbitios o — 69 - o - o
Heart CIRS-G 01 351 (92) 209 (68) 560 (81) <.001

« R-COMP is a curative Tl - s;f) g:?) 13;:9)
option for older patients e, e e o
with DLBCL and PP a1 (@ 20 251 oaa
IS EES (9 Llths - | pazienti trattati con R-COMP sono piu -
risk EPI, even in the Valwiopa . . AE) 008
presence of a baseline - anziani e comorbidi ma hanno lo stesso *

Sl « rischio di cardiotossicita dei pazienti

* R-CHORP is confirmed CTCAE tre. . . . alue
as the standard therapy giovani e FIT trattati con R-CHOP -

for patients at low risk iy o o IO

based on the EPI. Tota 64 ” 175
o e o .

https://doi.org/10.1182/bloodadvances.2023009839.
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Mitoxantrone hydrochloride
liposome-based chemotherapy
plus rituximab in elderly patients
older than 80 years with diffuse
large B-cell lymphoma: case
report and review of the literature

istituto
tumonri

TYPE Case Report
p PUBLISHED 20 October 2025

pol 10.3389/fmed.2025.1629168
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TABLE 2 Treatment regimen and outcomes for DLBCL patients aged >80 years.

Study

Hounsome et al. (22)

Shi etal. (23)

Freudenberger et al. (27)

de Padua Covas Lage et al.

(28)

Tucci et al. (29)

Peyrade et al. (24)

Chaoi et al. (30)

Juul etal. (31)

Gobba et al. (32)

Oki et al. (20)

Populatio|

DLBCL patients aged >80 years
(n=2,983)

DLBCL patients aged >80 years
(n=57)

DLBCL patients aged >80 years
(n=45)

DLBCL patients aged >80 years
(n=>56)

DLBCL patients aged >80 years
(n=370)

DLBCL patients aged >80 years
(n=120)

DLBCL patients aged >80 years
(n=194)
DLBCL patients aged >80 years
(n =608)

DLBCL patients aged >80 years
(n=281)

DLBCL patients aged >80 years

with cardiac disease (n = 10)

Treatment

1 L R-CHOP or R-miniCHOP

1 L RD-RCHOP, R-CHOP or
R-miniCHOP; 2 L R-GDP,
R-ICE; 3 L R-GemOx,

lenalidomide

1 L CHOP

1 L R-mini-CHOP-21

1 L R-B, R-CVP, chemotherapy
without R

1 L ofatumumab and reduced-

dose CHOP

1L R-CHOP, R-CVP, CVP,

I LR+ CHOP, R-CHOEP,

CVP

1 L R-CHOP or R-CHOP-like

1 L DRCOP

Giardini Naxos | 17-18 aprile 2026

tcomes

3-year OS: 54%

mOS: 28.4 months; 3-year PFS:

68.2% + 6.9%; ORR: 80%; CR
rate: 26.3% (IL)

mOS: 7.9 years; mPFS:
1.09 years; ORR: 65%; CR rate:
35%

mOS:3.6 years

> 85 years: 2-year OS and
2-year PFS 48, 43%

80-84 years: 2-year OS and
2-year PFS 63, 56%

2-year OS and 2-year PFS 647,
57.2%; ORR, 68%; CR rate:
56%

mOS:14 years; CR rate: 41.9%

> 85 years: mOS and mPFS
1.9 years, 1.8 years

80-84 years: mOS 2.6 months
and mPFS 63%, 1.8 years
mPFS and mOS: 1.3 years and
1.7 years

3-year OS5 74% for all patients
(n=280);

NR

Fatal cardiac failure 4%

NR

NR

NR

imnuum

TTAUIAN
UINFOMI

Grade 3-4 AEs 3%; serious AEs 6%

NR

NR

Symptomatic toxicity 4%;

asymptomatic LVEF decrease 11%

for all patients (n = 80)

NR, not reported; 1 L, first line; 2 L, second line; RD-RCHOP, rituximab, doxorubicin, cyclophosphamide, vincristine, and prednisone; R-GDP, rituximab with gemcitabine, dexamethasone

and cisplatin; R-1C

, rituximab with ifosfamide, carboplatin and etoposide; R-GemOx, rituximab gemcitabine and oxaliplatin; R-B, rituximab plus either bendamustine; R-CVP,
cyclophosphamide, vincristine, and prednisone; DRCOP, rituximab, cyclophosphamide, pegylated liposomal doxorubicin, vincristine, and prednisone.

NE
A
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Review

Appropriate Treatment Intensity for Diffuse Large B-Cell

Lymphoma in the Older Population: A Review of the Literature

If preliminary efficacy and
safety data are confirmed in
future clinical trials, non-
chemotherapy-based
immunotherapy approaches

Giardini Naxos | 17-18 aprile 2026 ﬂ
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Table 1. First-line immunochemotherapy regimens for older patients with DLBCL.

Therapy Type Age Development Status Reference(s)
R-CHOP 60-80 years Phase 3 trial Coiffier et al., 2002 [1]
. I s Peyrade et al., 2011 [28]
R-mini-CHOP >80 years Phase 2 trial Peyrade et al,, 2017 [29]
Pola-R-CHP <80 years Phase 3 trial Tilly et al., 2022 [5]

>80 years or frail

Pola-R-mini-CHP patients aged >75 years

Phase 3 trial, ongoing

ClinicalTrials.gov
Identifier: NCT04332822

Abbreviations: DLBCL, diffuse large B-cell lymphoma; R-CHOP, rituximab, cyclophosphamide, doxorubicin,
vineristine, prednisone; R-mini-CHOP, attenuated-dose R-CHOP; Pola-R-CHP, of vincristine with polatuzumab
vedotin (Pola), an antibody-drug-conjugated targeting CD79b, in the R-CHOP scheme.

Table 2. New, novel, and chemotherapy-free regimens.

could become an alternative

potentially curative option in

frail patients and those >80
years of age with DLBCL.

Therapy Type Example(s) Development Status Reference(s)
BTK inhibitor Ibrutinib Phase 2 trial Xu et al., 2022 [63]
. ) . Salles et al., 2020 [53]
Tafa-Len Tafa-Len Phase 2 trial Duell et al.. 2021 [54]
CD19 antibody-drug conjugate Lonca Phase 2 trial Caimi et al., 2021 [55]
. - . Glofitamab ) . Dickinson et al., 2022 [64]
Bispecific antibody Epcoritamab Phase 2 trial Thieblemont et al., 2023 [65]
Axi-cel Cocke et al., 2022 [68]
CAR T-cells Liso-cel Phase 3 trial Abramson et al., 2022 [69]
Tisa-cel Bishop et al., 2022 [70]

Abbreviations: BTK, Bruton’s tyrosine kinase; Tafa, tafasitamab; Len, lenalidomide; Lonca, loncastuximab; CAR,

chimeric antigen receptor.

@ Hematol. Rep. 2024, 16, 317-330. https:/ /doi.org/10.3390 /hematolrep16020032
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2022 ESC Guidelines on cardio-oncology

developed in collaboration with the European P reve nz i o n e p ri m ari a e s eco n d a ri a

Hematology Association (EHA), the European
Society for Therapeutic Radiology and @ ESC Primary and secondary cancer-therapy related CV toxicity prevention strategies
Oncology (ESTRO) and the International European Society

Cardio-Oncology SOCiety (IC-OS) of Cardiology Primary vs secondary prevention acc!ording to ESC Guidelines

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC) Baseline CV risk

assessment

In patients at high and very high
risk of CTRCD

| °prevention

® ®
Less cardiotoxic drugs —

2°prevention

ACE-I/ARB and beta-blockers

® @
L] .
P r ev e n t I Ve St r a t eg I es L L Dexrazoxane/liposomal anthracyclines
(patients treated with anthracyclines)
o L @
Statins

. |t cancer requiring cardiotoxic cancer therapy

. 2" cancer requiring cardiotoxic cancer therapy

® oo

Y
CTR-CVT ‘\__/‘ Class | Class lla

Lyon A.L. et al — Eur Heart J 2022 ) @Esc
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The Role of Cardioprotection in m

Cancer Therapy Cardiotoxicity Qo
JACC: CardioOncology State-of-the-Art Review

Torbjern Omland, MD, PuD, MPH,*" Siri Lagethon Heck, MD, PuD,"%%* Geeta Gulati, MD, PuD" ¢

TABLE 1 Recent Randomized Controlled Trials on Cardioprotection During Anthracycline Therapy

Result of Primary Result of Key
Endpoint and Secondary Endpoints
Trial Trial Design Trial Intervention Imaging Method N Follow-Up Results and Follow-Up Results
Pharmacologic intervention
PRADA™“*  Randomized Metoprolol CMR 130 Primary trial: candesartan attenuated  Primary trial: metoprolol
Placebo-controlled Candesartan the reduction in LVEF attenuated the rise in troponins
Double-blind Metoprolol plus Follow-up: no difference in change Follow-up: no difference in
2 = 2 factorial candesartan in LVEF from baseline to extended change in troponins from
Placebo follow-up in either treatment arm baseline to extended follow-up
in either treatment arm
CECCY>*® Randomized Carvedilol Echocardiography 200 Primary trial: no effect on reduction of Primary trial: carvedilol attenuated
Placebo-controlled Placebo LVEF =10% from baseline the rise in troponin |
Double-blind Follow-up: no difference in change of
LVEF at 2-y follow-up
SAFEZ Randomized Bisoprolol/enalapril/ Echocardiography (3D} 174 Bisoprolol, enalapril, and bisoprolol
Placebo-controlled bisoprolol plus plus enalapril attenuated the
Double-blind enalapril/placebo reduction in LVEF

Bisoprolol and enalapril prevented
worsening in peak GLS

istituto
umori
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@ JACC Cardioncology 2022
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2022 ESC Guidelines on cardio-oncology
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developed in collaboration with the European P reve nz i o n e p ri m ari a e s eco n d a ri a

Hematology Association (EHA), the European

Society for Therapeutic Radiology and @ ESC
Oncology (ESTRO) and the International European Society
Cardio-Oncology Society (IC-OS) of Cardiology

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)

Less cardiotoxic drugs

Preventive strategies

Lyon A.L. et al — Eur Heart ] 2022

Primary and secondary cancer-therapy related CV toxicity prevention strategies

Primary vs secondary prevention according to ESC Guidelines

Baseline CV risk
assessment

‘ In patients at high and very high

| °prevention risk of CTRCD

Minimize the use of cardiotoxic drugs
2°prevention
. ° ACE-I/ARB and beta-blockers

exrazoxane/liposomal anthracyclines
O @ D ellip I anthracycli
° (patients treated with anthracyclines)
Statins
. |t cancer requiring cardiotoxic cancer therapy
. 2" cancer requiring cardiotoxic cancer therapy
® oo
Y
CTR-CVT ‘\__/‘ Class | Class lla

@Esc
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JAMA | Original Investigation

Atorvastatin for Anthracycline-Associated Cardiac Dysfunction
The STOP-CA Randomized Clinical Trial

DESIGN, SETTING, AND PARTICIPANTS Double-blind randomized clinical trial conducted at 9

academic medical centers in the US and Canada am
were scheduled to receive anthracycline-based che
January 25, 2017, and September 10, 2021, with fin

INTERVENTIONS Participants were randomized to
placebo (n = 150) for 12 months.

MAIN OUTCOMES AND MEASURES The primary outc
with an absolute decline in left ventricular ejection’
chemotherapy to a final value of <55% over 12 mon
proportion of participants with an absolute decline
chemotherapy to a final value of <55% over 12 mon

JAMA 2023
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TTALIANA
UINFOMI

Giardini Naxos | 17-18 aprile 2026

Absolute Reduction in LVEF From Pretreatment
by at least 10% or 5% to < 55%

A P=0.002 B P=0.001
100 -‘ 5 5 4
22
1.00 J=——m
_L

0.75
2
E
2 050
>
5
w

0.25

—— Statin
Placebo
0 | [ | | [
0 12 24 36 48 60 tin Placebo Atorvastatin Placebo
No. at risk Time from randomization, mo tion in the LVEF 5% reduction in the LVEF at
Statin 150 145 115 81 45 16  tmonths 12 months
Placebc 150 144 109 70 43 15 .
railable
B Met criteria for cardiac dysfunction

B Did not meet criteria for cardiac dysfunction
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| Originally Pubiished 20 August 2025
Sacubitril-Valsartan and Prevention of
Cardiac Dysfunction During Adjuvant
Breast Cancer Therapy: The PRADA I
Randomized Clinical Trial

a) j . b)

-

o
_ Sacubitril-Valsartan T
_ Placebo

T - T a2

f5 80

Conclusions: Anthracycline-based treatment for early breast cancer is
associated with a reduction in left ventricular ejection fraction that was not

significantly attenuated by sacubitril-valsartan.

™ gl L T I : I :
%= g o 1!‘ E = .
=0 £
=1 L] S . g
9 b . . £ <]
g £ [ . z
E. g - ] g
I LE E oo . ¢
El . . E' g .
z Baseline After Anthracyclines 18 months 2
& ERE o4
Eg Baseline  After Anthracyclines 18 months Baseline  After Anthracyclines 18 months
oz
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SGLT2i PROTECTION AGAINST DOXO-INDUCED CARDIOTOXICITY

Anthracyclines SGLT2-inhibitors

T INFLAMMATION l/

* NLRP3 Inflammosome
+ MyD88 Pathway

—
T OXIDATIVE STRESS \l/ p—
B Hydroxybutyrate
CARDIOTOXICITY v CARDIOPROTECTION
Reactive oxygen species (ROS)
4 Myocardial Fibrosis \ Myocardial Fibrosis
{ Left ventricular ejection fraction - T FIBROSIS 1, /) Left ventricular ejection fraction
—_—
¥ Positve cardiac remodelling 4 Posive cardiac remodelling
1‘ Plasma CK-MB and NT-proBNP levels ygffgf:ﬁa;?bmnemn \ Plasma CK-MB and NT-proBNP levels
4 Myocardial apoptosis * STAT3 Pathway \ Myocardial apoptosis
1 remroprOsls |
e
——

Lipid peroxidation

T MITOCHONDRIAL \L
DYSFUNCTION

AMPK/SIRT-1/PGC-1a Pathway

@‘3 Camilli M. et al — Basic Res Cardiol 2025
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Sodium-Glucose Co-Transporter-2
Inhibitors and Cardiac Outcomes Among
Patients Treated With Anthracyclines

The lower incidence of
cardiac events was principally
driven by a reduction in HF
hospitalizations and > 10%
decline LVEF to < 53% during
chemotherapy

istituto
tumori

Gongora CA et al — JACC HF 2022
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CENTRAL ILLUSTRATION Cardiovascular Outcomes of Cancer Patients With Diabetes Mellitus, Treated
With Anthracyclines, Divided in Groups by Sodium-Glucose Co-Transporter-2 Inhibitors Status

3,033 patients with cancer and diabetes
mellitus, treated with anthracyclines
(before September 2020)

On SGLT2 inhibitors SGLT2 inhibitor status Non-SGLT2 inhibitors

96 matched patients with
1:3 ratio cancer and diabetes mellitus,
Matched by not on SGLT2
age, sex, and inhibitors, that were
anthracycline starting date treated with
anthracyclines

32 patients with cancer and
diabetes mellitus, that
received SGLT2
inhibitors while treated
with anthracyclines

Cardiovascular risk factors
Cardiovascular medications

Baseline EF

Outcome of patients treated with SGLT2 inhibitors vs non-SGLT2 inhibitors
* 3%* Composite of cardiovascular outcomes 20%* 4
Heart failure admissions A

SGLT2 inhibitors
group

Non-SGLT2 inhibitors

\

¥ New cardiomyopathy A
¥ Clinically significant arrhythmias 4 group
V Heart failure incidence )

Gongora CA, et al. J Am Coll Cardiol HF. 2022;10(8):559-567.
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Efficacy of Sodium-Glucose Cotransporter 2

Risk Ratio Risk Ratio
ey ® . - - . - Study or Subgroup log[Risk Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Inhibitors in Preventing Heart Failure in Patients Ao G o 3, 1 -036TS 041z 312% 08025,131)
Receiving Anthracycline—Based Cancer Therapy: A Gongora et al, 2022 [15] 416298 14466 35% 0.20(0.01,3.34] e S
- - . Total (95% CI) 100.0% 0.67 [0.40, 1.14] .
Systematic Review and Meta-Analysis Helrogeney Ch*= 125, = 2P = 0.3 = 0% T :

= b 0.1 10 1000
Testfor overall effect Z=1.47 (P=0.14) Favours [SGLT2i] Favours [Non-SGLT2I)

FIGURE 2: Effect of SGLT2i on the incidence of heart failure

[ ] [ ] [ ] Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abdel-Qaderetal, 2023 [13] -2.0209 1.4215 16.7% 0.13[0.01,2.15] —
Gongora etal,, 2022 [15] -1.3863 10206 324% 0.25(0.03,1.85] —

Hwang et al, 2023 [16] 0 0815 509% 1.00[0.20,4.94]
L e e Total (95% CI) 100.0% 0.46 [0.15, 1.42]
Heterogeneity: Chi*= 2.03, df= 2 (P = 0.36); = 2% t + t t +
e g I I l l e I Testfor overall effect Z=1.35 (P=0.18) L o L { 200

Favours [SGLT2i] Favours [Non-SGLT2I

- - S = FIGURE 3: Effect of SGLT2i on risk of heart failure hospitalization
pazienti oncologici

Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
° Abdel-Qaderetal, 2023 [13] -0.462 0289 21.1% 063(0.36,1.11) ===
Fathetal, 2023 [14] -0.3567 01168 405% 0.70[0.56, 0.88] -
N t ra tt amen to con ot 252415 o o 3% brmiobrded
Hwang etal., 2023 [16] -0.7765 01994 302%  0.46(0.31,0.68) -
Total (95% CI) 100.0% 0.55[0.39, 0.77] L 2
Heterogeneity: Tau®= 0.06; Chi*= 6.71, df= 3 (P = 0.08); #= 55% k +

° ° 001 01 10 100
a n t ra C I C I I n e Testioroverall sfiect 2942, = 0.0006) Favours [SGLT2i] Favours [Non-SGLT2I]

FIGURE 4: Effect of SGLT2i on the risk of mortality

Tabowei G. et al — Springer Nature 2024
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FUTURE PERSPECTIVES: PHISIOPATHOLOGY OF MR DAMAGE

4 8 @

Hyperglycaemia High salt levels Oxidative stress

3 S T Y

Increased ligand
(aldosterone, cortisol)
and receptor levels

Finerenone

Finerenone blocks
MR overactivation

Cofactor

“
%veractivy

MR overactivation contributes to In patients with CKD and T2D, treatment with
inflammation and fibrosis, and sodium finerenone resulted in lower risks of CKD progression
retention in cardiorenal disease and cardiovascular events than placebo
ittty CKD: chronic kidney disease; MR: mineralocorticoid receptor; TD2: type 2 diabetes

‘i Expert Rev Clin Pharmacol. 2022 May;15(5):501-513
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Tirzepatide alleviates doxorubicin-induced
cardiotoxicity via inhibiting HRD1-mediated Nrf2
ubiquitination

Doxorubicir;&o«
H
, \0 o OH o NH,

i/ e

Tirzepatide

apoptosis

ER stress l

— #
| A

HO-1 Cardiomyocyte

Cytoplasm

Nrf2
nucleus

Our study suggested that Tirzepatide
(TZP) attenuated oxidative stress and
cardiomyocyte apoptosis by modulating
HRD1-mediated Nrf2 expression and
activity, thereby protecting against the
cardiotoxic effects exerted by
Doxorubicin. These results supported
that TZP might be a promising
therapeutic option for reducing
chemotherapy-related cardiotoxicity.

Yang D et al — Cardiovascular Res 2025
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Semaglutide attenuates doxorubicin-induced cardiotoxicity by ameliorating
BNIP3-Mediated mitochondrial dysfunction
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= Li X et al — redox Biology 2024
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Semaglutide attenuates doxorubicin-induced cardiotoxicity by ameliorating
BNIP3-Mediated mitochondrial dysfunction
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CORSO EDUCAZIONALE COMMISSIONE ANZIANI Healthcare Management in Cardio-Oncology, Clinical Strategies

and Future Perspectives: A Narrative Review

Vincenzo Quagliariello 1.+, Massimiliano Berretta 20, Fabrizio Maurea 3, Matteo Barbato !, Andrea Paccone !,

Martina lovine !, Alfredo Mauriello 1%, Celeste Fonderico !, Domenico Gabrielli *, Andrea Camerini >0,
Carmine Riccio ®, Marino Scherillo 7, Stefano Oliva ¥, Maria Laura Canale *’ and Nicola Maurea !

Future perspectives
in cardio-oncology
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@ Healtheare 2025, 13, 2599 https:/ /doi.org/10.3390/ healthcare13202599
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