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EDITORIAL COMMENT

Biomarkers in Transcatheter Aortic
Valve Replacement
Prevalent, But Are They Prognostic?*
John K. Forrest, MD, Paul L. Hermany, MD

T

he elevation of cardiac biomarkers in associ-

high-sensitivity troponin I (hsTrop I) elevation and in

ation with elective transcatheter cardiac

7.4% when deﬁned by creatine kinase-myocardial

procedures has been a topic of signiﬁcant

band (CK-MB) elevation. With regard to the primary

investigation both in clinical practice and as end-

endpoint, the study found no signiﬁcant correlation

points in clinical trials. With the development of

between myocardial injury and all-cause mortality

transcatheter aortic valve replacement (TAVR) and

at 1 year. In the patients with elevated hsTrop I, the

its expanded use in patients undergoing aortic valve

1-year mortality was 16.7% (vs. 17.2% in those

replacement, the relationship between periproce-

without), and in patients with elevated CK-MB levels,

dural myocardial injury and TAVR is one in which

the 1-year mortality was 16.4% (vs. 17.3% without).

we continue to gain further insight.

Patients with elevated biomarkers were older, more
often female, had lower logistic EuroSCOREs, and
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higher mean transvalvular gradients. Although mor-

In this issue of JACC: Cardiovascular Interventions,

tality was not different, the incidence of stroke, major

Stundl et al. (1) present a single-center observational

bleeding, and acute kidney injury was higher in

study of 756 consecutive patients undergoing TAVR

patients with elevated cardiac biomarkers.

from 2010 to 2016. The study aimed to better determine

The authors also examined the relationship be-

whether myocardial injury (by the VARC-2 [Valve

tween valve type and periprocedural myocardial

Academic

of

injury. They found that patients undergoing TAVR

Research

Consortium-2]

deﬁnition

biomarker elevation) had clinical signiﬁcance in

with the Lotus system (Boston Scientiﬁc, Natick,

routine TAVR. Patients were treated using a variety of

Massachusetts) had myocardial injury more frequently

TAVR systems, and although a small percentage of

(81.6%) than patients undergoing TAVR with other

cases were performed via the subclavian or direct

systems (Direct Flow 56.4% [Direct Flow Medical,

aortic approach, the vast majority (97%) underwent

Santa Rosa, California]; CoreValve 51.2% [Medtronic,

transfemoral TAVR (TF-TAVR) with conscious seda-

Minneapolis, Minnesota]; Evolut R 42.7% [Medtronic];

tion. Patients who underwent transapical access were

Sapien XT 40.4% [Edwards Lifesciences, Irvine, Cali-

excluded from analysis as were patients who required

fornia]; Sapien 3 36.6% [Edwards Lifesciences]).

conversion to open-heart surgery due to procedural

Additionally, the degree of increase in biomarkers was

complications.

highest with the Lotus valve. On the basis of their

Stundl et al. (1) found that myocardial injury

ﬁndings, the authors conclude that myocardial injury

occurred in 51.6% of patients when deﬁned by

is not associated with any adverse short- and
intermediate-term outcomes after uncomplicated
TAVR, but that the frequency and extent of cardiac
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who required conversion to open-heart surgery, they

transapical TAVRs. In a post hoc analysis of the

reduced the heterogeneity of the patient population,

PARTNER (Placement of Aortic Transcatheter Valves)

a frequent confounder in retrospective, observational

trial, Paradis et al. (9) found that cardiac biomarker

studies. The results suggest that biomarker elevation

elevation in patients undergoing TF-TAVR predicted

alone does not signiﬁcantly affect mortality in pa-

30-day all-cause and cardiovascular mortality, and

tients undergoing uncomplicated TF-TAVR. It is

that post-procedural CK-MB elevation predicted 1-year

important

all

mortality. Another study evaluating only TF-TAVR in

biomarker elevations, regardless of the presence of

201 patients using early-generation valve systems

ischemic symptoms or signs, the patient population

found that both elevated baseline and post-procedural

in this study presumably includes a cohort of patients

hsTnT were predictive of 1-year mortality (10).

to

recognize

that

by

including

who met VARC-2 criteria for myocardial infarction in

In comparing the ﬁndings of Stundl et al. (1) to the

addition to the larger cohort who meet criteria only

aforementioned studies, it is notable that previous

for elevated biomarkers. VARC-2 criteria for myocar-

studies were performed before many signiﬁcant ad-

dial infarction requires both biomarker elevation and

vances in the ﬁeld of TAVR including next-generation

new ischemic symptoms or signs (2). Myocardial

devices, the routine use of conscious sedation,

infarction is a different entity than myocardial injury,

percutaneous access with smaller delivery systems,

and we cannot conclude a lack of association between

and the inclusion of patients with lower risk proﬁles.

myocardial infarction during TAVR and adverse out-

Taken together, these ﬁndings create some uncer-

comes on the basis of this study. A separate analysis

tainty as to how we should construe such elevations

of the subgroup of patients within this study that met

in the context of predicting adverse outcomes and the

VARC-2 criteria for myocardial infarction would be of

clinical relevance of asymptomatic cardiac enzyme

interest.

elevations.

The lack of prognostic signiﬁcance related to peri-

Although Stundl et al. (1) found no correlation be-

procedural biomarker elevation in this routine TF-

tween periprocedural myocardial injury and mortal-

TAVR group contrasts with previous publications

ity, they do report a correlation between the valve

reporting a signiﬁcant increase in cardiac and all-

used and biomarker elevation. This is particularly

cause mortality in patients with elevated biomarker

notable with the mechanically expanding Lotus

levels following elective percutaneous cardiac pro-

valve. They hypothesize that this ﬁnding is due to the

cedures. For example, in elective percutaneous cor-

transient distension in the left ventricular outﬂow

onary intervention (PCI), a direct correlation between

tract and anchoring of the valve during deployment

the degree of CK-MB elevation in the periprocedural

leading to tissue injury. Certainly, the correlation

period and the risk of death has been demonstrated

between increased time of deployment and higher

with a nearly 8-fold higher mortality rate in this

biomarker levels adds credence to this supposition, as

group (3). Even modest cardiac biomarker elevations

does the increased rates of pacemaker implantation

have corresponded with an increased risk of death in

for heart block in the Lotus valve subgroup suggest-

the 3 years following PCI (4). It should be noted,

ing direct tissue injury during deployment.

however, that the recent adoption of high-sensitivity

Given the retrospective and nonrandomized nature

troponin assays has complicated the interpretation of

of the study, the results are at best hypothesis

isolated elevated cardiac biomarkers. Using such

generating. One limitation involves the deﬁnition of

markers, recent studies of patients with normal

myocardial injury. The frequency of “signiﬁcant

baseline high-sensitivity troponin T (hsTnT) levels

myocardial injury” is clearly dependent on the deﬁ-

undergoing PCI have shown that up to 80% have

nition used as well as the type of cardiac biomarker

elevated circulating levels in the post-procedural

measured. Although 51.6% met the deﬁnition of

period without evidence of increased mortality (5–7).

myocardial injury by hsTrop I, only 7.4% met this

As with PCI, several previous studies looking at the

threshold when CK-MB levels were considered. This

clinical relevance of elevated cardiac biomarkers in the

disparity reﬂects the extreme sensitivity of hsTrop I

setting of TAVR have suggested that post-procedural

for signiﬁcant myocardial injury, potentially at the

biomarker elevation corresponds with poorer clinical

expense of speciﬁcity. It remains unclear whether it is

outcomes. In a cohort of 150 patients undergoing

worthwhile

TAVR, Barbash et al. (8) found elevated troponin I

troponin elevation in attempts to predict which pa-

levels in 90% of patients and elevated CK-MB eleva-

tients are at risk for increased mortality as a result of

tions in 50%. Elevated CK-MB levels were associated

periprocedural myocardial injury.

to

explore

different

thresholds

for

with increased 30-day and 1-year mortality; however,

Ultimately, given our current understanding of

the study was confounded by a large number of

the data, in the absence of symptoms or evidence of
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new cardiac dysfunction, it is reasonable to question the utility of the routine measurement of car-
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