Does QRISK@3 cardiovascular risk score correlate with elevations in
Troponin T during anthracycline chemotherapy?
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Background
Despite modern advances in cancer therapy, anthracyclines remain an
important chemotherapy option for a variety of cancers such as
lymphoma, sarcoma and breast cancer. As such, identifying patients with
the highest risk of anthracycline cardiotoxicity still remains an integral part
of any cardio-oncology service. International guidelines1 advise screening
patients by assessing their baseline risk factors. Furthermore, elevations
of cardiac biomarkers such as troponin early during chemotherapy, may
predict the development of cardiac dysfunction2-4.

There was a moderate positive correlation between QRISK@3 score and
ΔTropT from baseline with ρ=0.523 (p=0.003), ρ=0.512 (p=0.005) and
ρ=0.444 (p=0.002) for cycles 4, 5 and 6 respectively (Figure 1).
Figure 1. Scatter plot of QRISK@3 correlation with ΔTropT from baseline

QRISK@3, is a validated risk assessment tool of cardiovascular disease
used to estimate future risk of cardiovascular disease and guide therapy
such as lifestyle and lipid modification, currently in use mainly in primary
care5,6. As QRISK@3 includes some of the baseline patient risk factors
associated with anthracycline cardiotoxicity, we investigated whether
QRISK@3 correlates with elevations in Troponin T (TropT) during
chemotherapy.

Methods
38 patients from our ERIC-ONC study7 who have finished their
chemotherapy, have had their QRISK@3 score calculated using
https://qrisk.org/. ERIC-ONC (Effect of Remote Ischaemic Conditioning
(RIC) in ONCology) is an ongoing double-blind randomised shamcontrolled study investigating the role of RIC as a cardioprotecitive
mechanism in patients receiving anthracyclines. In this study, high
sensitivity TropT is taken before and after each chemotherapy cycle.
Correlation associations using Spearman’s rank correlation coefficient (ρ)
between patient’s baseline QRISK@3 and their pre-chemo TropT at each
cycle were performed to see how their correlation changes with each
chemotherapy cycle.

Results

When compared with the absolute troponin value, there was a moderate
positive correlation between QRISK@3 and baseline TropT (ρ=0.493,
p=0.002) that became stronger towards the latter cycles of chemotherapy
(cycle 2 ρ=0.523, p=0.001, cycle 3 ρ=0.548, p<0.001, cycle 4 ρ=0.573,
p=0.001, cycle 5 ρ=0.607, p<0.001, cycle 6 ρ=0.522, p=0.005) (Figure 2).
Correlation analysis between age and ΔTropT (cycle 4 ρ=0.632, p<0.001)
and age and TropT (ρ=0.7 for cycles 4-6, p<0.001) show moderate to
strong associations suggesting that age may be an important contributor.
Figure 2. Scatter plot of QRISK@3 correlation with TropT (absolute value).

Mean age was 49 (range 22-80) with 45% females. The average
QRISK@3 score was 6.8% (range 0.1-33.4%). 50% were non-smokers,
29% ex-smokers and 18% current smokers (3% missing data). 71% had
no family history of ischaemic heart disease and 18% had positive family
history (11% missing data). 8% had hypertension and 2 patients had
diabetes. 31 (82%) patients had sarcoma, 4 (11%) lymphoma and 3 (8%)
breast cancer. 24 patients received 6 cycles of chemotherapy, 2 patients
5 cycles, 3 patients 4 cycles, 8 patients 3 cycles and 1 patient 2 cycles.
Troponin trends at each cycle are shown in Figure 1 and Table 1.
Figure 1. Troponin trends

Conclusion

Table 1. Troponin trends
Baseline
(ng/L)
Mean
TropT
% TropT
+ve
(TropT
>14 ng/L)
Mean
TropT
from
baseline
(ΔTropT)

Pre-cycle
2 (ng/L)

Pre-cycle
3 (ng/L)

Pre-cycle
4 (ng/L)

Pre-cycle
5 (ng/L)

In this cohort, most patients have a positive troponin by the end of their
chemotherapy. Correlation associations seem to suggest there is a
moderate positive correlation of baseline QRISK@3 score and elevations
in troponin from baseline during chemotherapy with anthracyclines (with
age potentially an important contributor). Therefore, baseline individual
cardiovascular characteristics may be useful to identify patients at risk of
future cardiotoxicity.

Pre-cycle
6 (ng/L)

8
10
13
16
25
32
(range <3- (range <3- (range <3- (range <3- (range 5- (range 345, n = 38) 48, n = 36) 45, n = 38) 64, n = 31) 99, n = 29) 66, n = 27)
13%
(n = 38)

19%
(n = 36)

34%
(n = 38)

52%
(n = 31)

55%
(n = 29)

70%
(n = 27)

References
1.

2.
3.

3
5
8
17
26
(range -6 - (range -6 - (range -4 – (range -4 – (range -6 –
12, n = 36) 22, n = 38) 29, n = 31) 54, n = 29) 63, n = 32)

4.

5.
6.
7.

Luis Zamorano J et al. ESC CPG POSITION PAPER 2016 ESC Position Paper on cancer treatments and cardiovascular toxicity developed under the auspices of
the ESC Committee for Practice Guidelines The Task Force for cancer treatments and cardiovascular toxicity of the European Society of Cardiology (ESC).
doi:10.1093/eurheartj/ehw211
Cardinale D et al. Left ventricular dysfunction predicted by early troponin I release after high-dose chemotherapy. J Am Coll Cardiol. 2000. doi:10.1016/S07351097(00)00748-8
Cardinale D et al. Myocardial injury revealed by plasma troponin I in breast cancer treated with high-dose chemotherapy. Ann Oncol. 2002.
doi:10.1093/annonc/mdf170
Cardinale D et al. Prognostic value of troponin I in cardiac risk stratification of cancer patients undergoing high-dose chemotherapy. Circulation. 2004. of the ERICONC Study - A Single-Center, Blinded, Randomized Controlled Trial. Clin Cardiol. 2016;39(2):72-82.
doi:10.1002/clc.22507doi:10.1161/01.CIR.0000130926.51766.CC
Lipid modification. National Institute for Health and Care Excellence (NICE). Clinical Guideline CG181. 2014;(July). https://www.nice.org.uk/guidance/cg181.
Hippisley-Cox J et al. Development and validation of QRISK3 risk prediction algorithms to estimate future risk of cardiovascular disease: Prospective cohort study.
BMJ. 2017;357(May):1-21. doi:10.1136/bmj.j2099
Chung R et al. Effect of Remote Ischaemic Conditioning in Oncology Patients Undergoing Chemotherapy: Rationale and Design

