
iology 35 (2019) 1082e1084
Canadian Journal of Card
Editorial

Is It Time to Recalibrate Cardiac Prediction Tools to
Accommodate Chronic Kidney Disease?

Gregory L. Hundemer, MD, MPH, and Manish M. Sood, MD, MSc
Division of Nephrology, Ottawa Hospital Research Institute, Ottawa, Ontario, Canada

See article by Canney et al., pages 1106e1113 of this issue.
Cardiovascular disease disproportionately affects patients with
chronic kidney disease (CKD) compared with the remainder of
the population. In fact, CKD has historically been considered a
cardiovascular disease “risk equivalent” along with other well
known risk factors such as diabetes mellitus and peripheral
vascular disease.1 Moreover, there is a clear “dose-response”
relationship with more advanced stages of CKD associated with
progressively higher rates of cardiovascular disease.2
The Intertwined Nature of CKD and
Cardiovascular Disease

The explanation for the heightened cardiovascular risk
among the CKD population is multifactorial. There is sub-
stantial overlap among the underlying conditions that pre-
dispose to cardiovascular disease and CKD such as diabetes
mellitus, hypertension, and vasculitis. Beyond these shared
predisposing conditions, complications of CKD such as vol-
ume overload, anemia, and dysregulated bone and mineral
metabolism further heighten cardiovascular risk among the
CKD population.3-5

Currently measured primarily among symptomatic in-
dividuals, there has been a growing body of evidence showing
that cardiac biomarkers, such as high-sensitivity cardiac
troponin T (hs-cTnT) and N-terminal pro B-type natriuretic
peptide (NT-proBNP), are predictive of future cardiovascular
events among asymptomatic individuals in the general
population.6-9 This raises the possibility of using these bio-
markers to generate prognostic models for predicting future
cardiovascular risk. Because of the substantially heightened
cardiovascular risk among the CKD population, important
issues to address are: (1) the prognostic value of these bio-
markers in the setting of CKD; and (2) whether different
thresholds for these biomarkers should be used in the CKD vs
the non-CKD population.
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Complexities With Cardiovascular Disease
Prognostication in CKD

Interpretation of cardiac biomarkers in the CKD population
represents a common challenge for the clinician. Among
asymptomatic individuals, CKD patients generally have higher
levels of hs-cTnT and NT-proBNP compared with the non-
CKD population. Additionally, the more advanced the CKD,
the higher the levels of these biomarkers even among asymp-
tomatic patients.10,11 The reasons behind the elevations in
hs-cTnT and NT-proBNP are likely multifactorial. First,
reduced renal clearance might contribute to elevation in each of
these biomarkers.12,13 Second, these cardiac biomarkers in the
CKD populationmight signify the presence of subclinical levels
ofmyocardial ischemia and cardiac volume overload.14,15 These
differences in baseline values of hs-cTnT and NT-proBNP in
CKD vs non-CKD patients ultimately make clinical interpre-
tation of their prognostic meaning extremely challenging. Key
questions that remain include: Should different thresholds for
hs-cTnT and NT-proBNP be used in CKD? Should these
thresholds vary further according to CKD stage?
Cardiac Biomarkers for Cardiovascular Disease
Prognostication in CKD: How to Interpret?

The article in this issue of the Canadian Journal of Cardiology
by Canney et al. explores different thresholds for hs-cTnT and
NT-proBNP by degree of CKD in regard to cardiovascular risk
prognostication.16 The authors performed a retrospective analysis
from the Canadian study of Prediction of Risk and Evolution to
Dialysis, Death and Interim Cardiovascular Events Over Time
(CanPREDDICT) cohort. CanPREDDICT was a unique mul-
ticentre prospective cohort of individuals with nondialysis CKD
with baseline estimated glomerular filtration rate (eGFR) between
15 and 45 mL/min/1.73 m2.17 These participants had hs-cTnT
and NT-proBNP measured at baseline and were followed for a
median of 4 years. Adjudicated information on cardiovascular
outcomes including acute coronary syndrome (unstable angina or
myocardial infarction), congestive heart failure, stroke, and car-
diovascular death was collected. Participants were stratified
according to the degree of CKD at the time of study entry on the
basis of baseline eGFR category:< 20, 20-29, or 30-44mL/min/
1.73 m2.
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Cardiac Prediction Tools and CKD
Of 1956 participants from CanPREDDICT, a total of
401 cardiovascular events occurred during the study
period.16 In accordance with previous studies,6-11 levels of
hs-cTnT and NT-proBNP showed a stepwise increased as-
sociation with: (1) severity of CKD; and (2) risk of future
cardiovascular events. Unique to this study, the investigators
assessed what the optimal cut point was for each level of
CKD with regard to cardiovascular risk prognostication.
They defined “standard” cutoffs for hs-cTnT and
NT-proBNP as 14 ng/L and 125 pg/mL, respectively. It is
worth mentioning that these are generally considered cutoffs
for diagnostic purposes (eg, acute myocardial infarction or
acute heart failure exacerbation) rather than for prognostic
purposes,18,19 as was the current study’s16 focus. Neverthe-
less, the optimal prognostic cutoff for hs-cTnT increased in a
stepwise fashion on the basis of the degree of baseline CKD:
22.7 ng/L for eGFR 30-44 mL/min/1.73 m2, 26.8 ng/L for
eGFR 20-29 mL/min/1.73 m2, and 35.5 ng/L for eGFR
< 20 mL/min/1.73 m2. This relationship between degree of
baseline CKD and optimal prognostic cutoff was less clear
for NT-proBNP using the following optimal cutoffs: 584 pg/
mL for eGFR 30-44 mL/min/1.73 m2, 459 pg/mL for
eGFR 20-29 mL/min/1.73 m2, and 765 pg/mL for eGFR
< 20 mL/min/1.73 m2. Using these prognostic eGFR-
specific cutoffs, as opposed to the aforementioned existing
cutoffs for these cardiac biomarkers, not only improved the
C-statistic of their prognostic models but also appropriately
reclassified a large percentage of participants who experienced
a cardiovascular event as being at “high risk” and those who
did not as being at “low risk.”
The Future of Cardiac Biomarkers in the CKD
Population

The findings by Canney et al.16 add to the existing liter-
ature showing that baseline levels of hs-cTnT and
NT-proBNP associate with future incident cardiovascular
disease.20 The demonstrated optimal cutoffs for each of these
biomarkers (when used for prognostic purposes) were found
to vary according to severity of underlying CKD. These results
beg the question of whether CKD, and its severity, should be
incorporated into existing cardiovascular risk prediction
models. Alternatively, do CKD patients fundamentally differ
so much with regard to cardiac risk that they warrant their
own CKD-specific risk prediction tools?

Key areas for future study are to determine whether cardiac
(eg, blood pressure control, lipid-lowering interventions, etc)
and kidney risk reduction strategies (eg, antiproteinuric
therapies) might be effective in reducing levels of these cardiac
biomarkers, which might potentially signify an improved
future cardiovascular risk profile. In other words, can we
intervene when we discover elevations in these cardiac bio-
markers to make a long-term difference in cardiovascular risk?
Finally, Canney et al. focused on the prognostic cutoffs for
hs-cTnT and NT-proBNP in asymptomatic individuals.16 Far
more commonly, these biomarkers are used for diagnostic
purposes in the settings of acute coronary syndrome or a heart
failure exacerbation. Identifying what the optimal diagnostic
cutoffs are (according to CKD severity) for these biomarkers
in the acute setting might have a much more direct effect on
medical practice.
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