
LETTERS

RESEARCH LETTER

Cardiac Surveillance for Anthracycline 
Cardiotoxicity: Clinical Yield in Low-to-
Intermediate Risk Patients
MATRIX Study

Andrea Moreno-Arciniegas, MD, a,b Sandra Gómez-Talavera, MD, a,c,d Alvaro Navarro-Guzman, BSC, e 

Carlos Galán-Arriola, DVM, PHD, a,d Sergio Ramos-Cillán, MD, c Daniel Morillo, MD, c Laura Pardo, MD, c 

María A. Pérez-Sáenz, MD, c Raul Córdoba, MD, PHD, c Virginia Mass, BS, a Noemi Escalera, BPT, a 

Valentín Fuster, MD, PHD, a,f Teresa López-Fernández, MD, g,h Javier Sánchez-González, PHD, e

Borja Ibáñez, MD, PHD a,c,d

A nthracycline-based regimens remain central in lymphoma therapy but may cause cancer 
therapy–related cardiac dysfunction 

(CTRCD). Most surveillance recommendations are 
derived from expert consensus and are often applied 
to patients at low to intermediate baseline risk, in 
whom the balance among early detection, clinical 
benefit, and resource use is uncertain. 1,2 We assessed 
the clinical yield of intensive serial cardiac surveil-
lance in Heart Failure Association (HFA)–Interna-
tional Cardio-Oncology Society (ICOS) 3 low- to 
intermediate-risk patients receiving anthracyclines, 
with particular attention to how biomarker thresh-
olds influence European Society of Cardiology 
(ESC)–defined CTRCD classification.
MATRIX is a prospective, single-center cohort 

study that enrolled cancer treatment–naive adults 
with newly diagnosed lymphoma scheduled to 
receive anthracycline-based chemotherapy between 
June 2020 and May 2025. The protocol was approved 
by the local Institutional Review Board/Ethics Com-
mittee (FJD Research Ethics Committee), and written 
informed consent was obtained from all participants. 
During the study period, 55 eligible patients were 
approached; 5 declined participation (not willing to

undergo cardiac magnetic resonance [CMR] imaging 
or study visits). Among the 50 patients who con-
sented, 1 died of a noncardiovascular cause before 
completing follow-up, and 5 had incomplete 
protocol-specified follow-up because the study 
closed before they completed the scheduled visits, 
yielding a final analytical cohort of 44 participants 
(Figure 1).
The median age was 55 years (Q1-Q3: 48-59 years), 

61.4% were women, and the median cumulative 
anthracycline dose was 298 mg/m 2 (Q1-Q3: 290-
302 mg/m 2 ). Baseline cardiovascular risk was deter-
mined per HFA-ICOS 3 as either low risk with a score 
of 0 or 1 (n = 34 [77.3%]) or intermediate risk with a 
score of 2 to 4 (n = 10 [22.7%]). Participants under-
went clinical assessments, CMR imaging, trans-
thoracic echocardiography with assessment of global 
longitudinal strain, and biomarker measurement (B-
type natriuretic peptide [BNP] or N-terminal pro–B-
type natriuretic peptide [NT-proBNP] and troponin I) 
at baseline, during treatment, and at 1, 4, and 
10 months after treatment completion. 4 Follow-up by 
modality and time point is summarized in Figure 1. 
Among the 44 patients, some scheduled assessments 
were not completed at specific time points because of
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clinical circumstances related to the underlying 
oncologic process; these intermittent missing visits 
are shown as white spaces in Figure 1. CTRCD was 
classified according to the 2022 ESC cardio-oncology 
guidelines, 1 incorporating ventricular function pa-
rameters derived from CMR together with trans-
thoracic echocardiography–derived GLS and 
biomarker thresholds, as applicable. To explore the 
influence of biomarkers on event classification in this 
cohort, we also recategorized ESC-defined CTRCD 
after excluding biomarker criteria.
No participant developed symptomatic heart fail-

ure, cardiovascular death, or other major

cardiovascular events during the 10-month follow-up 
period. At the end of follow-up, ESC-defined CTRCD 
was identified in 48% of patients (41% mild and 7% 

moderate), whereas excluding biomarker criteria 
reduced CTRCD classification to 30% (25% mild and 
5% moderate) (Figure 1). Across visits, surveillance 
findings were dominated by mild abnormalities and 
were often intermittent rather than sustained or 
progressive, underscoring the uncertain short-term 

clinical significance of these findings in this low- to 
intermediate-risk cohort (Figure 1).
Using the cutoff values recommended in the 2022 

ESC cardio-oncology guidelines (BNP $ 35 pg/mL and

FIGURE 1 Study Cohort Selection And Longitudinal CTRCD Surveillance

The study flow diagram for patient selection and cohort derivation is displayed, as is the longitudinal visit-by-patient profile of baseline Heart Failure Association 
(HFA)–International Cardio-Oncology Society (ICOS) score and serial cancer therapy–related cardiac dysfunction (CTRCD) assessments across the final analytical 
cohort. Baseline HFA-ICOS score is displayed for C1 and *C1, and visit-based CTRCD status is shown from C2 through 10M. *CTRCD risk assessment without considering 
biomarkers. C = chemotherapy cycle; M = months.
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NT-proBNP $ 125 pg/mL) and the local laboratory 
reference for troponin I (>0.1 ng/mL), 43% of patients 
met the criteria for biomarker elevation at baseline, 
driven entirely by elevated natriuretic peptides. Spe-
cifically, 27% had elevated BNP levels at baseline, all 
of whom also had elevated NT-proBNP. By the end of 
follow-up (10 months after the completion of 
chemotherapy), 18% of patients had elevated BNP and 
20% had elevated NT-proBNP. Most patients with 
elevated BNP and/or NT-proBNP at baseline showed 
an early trend toward normalization after the initial 
chemotherapy cycles, which was significant for NT-
proBNP (P = 0.014). Troponin I remained below the 
upper reference limit in all participants across all 
measured time points. Overall, natriuretic peptide 
levels decreased over time, suggesting that elevations 
in this cohort may have reflected factors other than 
progressive cardiotoxicity, including underlying dis-
ease burden or systemic stress. Incorporating 
biomarker thresholds increased ESC-defined CTRCD 
classification from 30% to 48% at the end of follow-up.
In this small cohort, with no major cardiovascular 

events during 10 months of follow-up, biomarker 
abnormalities appeared to contribute more to CTRCD 
classification than to the identification of patients 
with clear, clinically meaningful deterioration in 
ventricular function. Taken together, these data 
suggest that in HFA-ICOS low- to intermediate-risk 
patients with lymphoma treated with anthracy-
clines, intensive serial surveillance over 10 months 
predominantly identified mild CTRCD, often inter-
mittent; the clinical significance remains uncertain. 
In this cohort, multimodality surveillance frequently 
detected subclinical abnormalities without evidence 
of major cardiovascular events during short-term 

follow-up. Biomarker incorporation increased ESC-
based CTRCD classification, but whether this trans-
lates into improved identification of clinically 
meaningful cardiotoxicity in lower risk patients re-
mains uncertain. These findings support a risk-
stratified surveillance approach and highlight the 
need for larger studies with longer follow-up to

better define the clinical utility of imaging and 
biomarker-based surveillance across treatment 
settings.
Limitations include the single-center design, 

modest sample size (n = 44), and restriction to lym-
phoma patients, which may limit generalizability. 
The relatively short follow-up duration (10 months) 
limits conclusions regarding longer term cardiotox-
icity and clinical cardiovascular outcomes. Follow-up 
completeness was high overall, with only a small 
proportion of incomplete scheduled assessments. 
Intermittent missed visits were related primarily to 
clinical circumstances associated with the underlying 
oncologic processes. Although these sources of 
incompleteness may have influenced classification at 
isolated time points, they are unlikely to have 
materially altered the overall findings. Because no 
participant experienced symptomatic heart failure or 
cardiovascular death, the clinical implications of 
mild biomarker- or imaging-based abnormalities 
cannot be fully determined. Thus, observations 
regarding the contribution of biomarkers should be 
interpreted cautiously and considered hypothesis 
generating. Nonetheless, these prospective findings 
may help inform future refinements in surveillance 
strategies by supporting a more risk-stratified 
approach, rather than broad, systematic screening 
in lower risk populations.
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