
up and those who did not. Unadjusted analysis showed a
strong association between CV mortality and E’ (HR = 0.74, p
<0.005) and E/E’ (HR = 1.18, p<0.005) (table 1). The associ-
ation between CV mortality and E’ was attenuated slightly but
persisted after adjusting for age and sex (HR = 0.83, p =
0.02) and after adjusting for age, sex and systolic BP (HR =
0.83, p = 0.03). The association between CV mortality and E/
E’ was attenuated but persisted after adjusting for age and sex
(HR = 1.12, p = 0.01) and after adjusting for age, sex and
systolic BP (HR = 1.11, p = 0.04). There was a weak associa-
tion between all-cause mortality and both E/E’ and E’, which
was null after adjusting for age and sex. Figure 1 shows unad-
justed Kaplan Meier survival curves for E’.
Conclusions Tissue Doppler E’ velocity and E/E’ are simple
echocardiographic indicators of diastolic function and pre-
dicted 19-year cardiovascular mortality in a hypertensive popu-
lation independent of age, sex and systolic blood pressure.
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Background Ostensibly healthy male master endurance athletes
have a greater prevalence of high coronary calcium (CAC)
scores and coronary artery plaque burden, compared to similar
aged, healthy sedentary counterparts. A number of theories
have been postulated but reasons remain unclear. Hypertension
is the leading cardiovascular risk factor in the general popula-
tion. The role of subclinical hypertension and the hypertensive
response to exercise (HRE) in the pathophysiology of high
CAC scores and other CT markers of high-risk coronary
artery disease, has not previously been reported in the healthy
master endurance athlete population.
Methods A cohort of 214 low Q-risk, male master (40-65
years) endurance athletes were prospectively evaluated between
February 2018 and September 2019. All athletes were free
from any cardiovascular risk factors, symptoms and any rele-
vant health conditions. Clinical evaluation included cycle ergo-
meter cardiopulmonary exercise test, ambulatory BP
monitoring and coronary computed tomogram angiography
(CCTA). The CCTA assessed CAC score, coronary stenosis,
defined as >50%, plaque morphology (i.e. calcified, soft or
mixed), and markers of plaque vulnerability including spotty
calcification, ruptured plaque, positive remodelling, low attenu-
ation plaque and napkin ring sign. Resting BP, HRE and
ambulatory hypertension were defined in accordance with the
latest European Society of Cardiology (ESC) guidelines and
are detailed in table 1.
Results All athletes (mean age 51, SD 70.1) exercised for at
least 6 hours per week (median 8.5 hours) for a median of
15 years of either cycling, running or swimming or any com-
bination of the three. The median Q risk score was 3.5%. A

quarter (26%) of athletes were hypertensive at rest. A signifi-
cant proportion of athletes exhibited exercise (12%) and
ambulatory hypertension (41%). A CAC score >100 Agatston
units (AU) was present in (16%) of athletes, with 5% exhibit-
ing significant coronary stenosis. A third (32%) of all plaque
morphologies were non-calcified (27% mixed and 5% soft)
and 13% had additional plaque vulnerability markers. The
most prevalent marker was spotty calcification (11.3%), fol-
lowed by positive remodelling (8.9%). Logistic regression iden-
tified the BP parameters predictive for a CAC score >100
AU, significant stenosis and plaque vulnerability markers. A 5
mmHg increase in resting systolic BP, maximal systolic exercise
BP and 24 hour and nocturnal ambulatory systolic were asso-
ciated with both significant stenosis and plaque vulnerability
markers and a 5 mmHg increase in resting systolic BP (SBP)
and 24 hour and nocturnal ambulatory SBP were associated
with a CAC score >100 AU. The p values, odds ratios (OR)
and respective 95% confidence intervals are detailed in table
3. BP parameters were not associated with calcified plaque by
multinomial logistic regression, however for every 5mmHg
increase in maximal exercise SBP, resting SBP and 24-hour
and nocturnal ambulatory SBP, the relative risk (RR) of mixed
morphology plaque was increased by 19.27% (p=0.001, CI

Abstract 183 Table 1 ESC definitions of hypertension3

Resting

Blood

Pressure

Systolic (mmHg) Diastolic (mmHg)

High

Normal

130-139 and/or 85-89

Hypertension �140 and/or

�90

- Grade 1 140-159 and/or 90-99

- Grade 2 160-179 and/or 100-109

- Grade 3 �180 and/or �110

Ambulatory

Hypertension

(any of

following on

24hour

monitoring)

- 24 hour

or

�130 and/or �80

- Diurnal

or

�140 and/or �90

- Nocturnal �120 and/or �70

HRE �220

Abstract 183 Table 2 Prevalence of hypertension according to
ESC guideline classifications

Grade of hypertension Resting Hypertension

Total Abnormal i.e. $130/85 mmHg (%) 115 (53.74)

Total Hypertensive (%) 55 (25.71)

High Normal (%) 60 (28.04)

Grade 1 (%) 44 (20.56)

Grade 2 (%) 10 (4.67)

Grade 3 (%) 1 (0.47)

Abstracts

A142 Heart 2021;107(Suppl 1):A1–A185

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/heartjnl-2021-B

C
S

.180 on 4 June 2021. D
ow

nloaded from
 

http://heart.bmj.com/


1.07-1.33), 18.49% (p=0.024, CI 1.02-1.37), 46.45%
(p=0.001, CI 1.12-1.91) and 50.54% (p=0.001, CI 1.18-
1.93) respectively.
Conclusions Hypertension is prevalent, under diagnosed, and
contributes to the development of potentially unstable coro-
nary artery disease in healthy male endurance athletes. Recom-
mendations for cardiovascular evaluation of master athletes
should consider a low threshold for non-invasive exercise test-
ing and ambulatory BP monitoring for for athletes with hyper-
tension and even high-normal BP. Table 1. ESC definitions of
hypertension. Table 2. Prevalence of hypertension according to
ESC guideline classifications. Table 3. Logistic regression P val-
ues, odds ratios and confidence intervals for a 5mmHg
increase in BP parameters.
Conflict of Interest Nil
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Introduction High sensitivity troponin (hs-cTn) concentrations
above the manufacturer recommended upper limit of normal
(ULN) are seen frequently in patients without a clinical pre-
sentation consistent with an acute coronary syndrome. There
is increasing evidence that these concentrations may act as a
marker of prognosis in a range of conditions. However, pre-
vious studies have been limited because they have only
included patients in whom the clinician has requested the test.
The aim of this study was to assess the relationship between
one year mortality and hs-cTn concentration in a consecutive
hospital population, regardless of whether there was a clinical
indication for performing the test.
Method This study included 20,000 consecutive patients that
had hs-cTnI added onto their blood tests at a large teaching
hospital, regardless of the clinical indication (CHARIOT popu-
lation). One year mortality data was obtained by linkage with
NHS Digital. The association between hs-cTnI concentration
and one year mortality was evaluated using Kaplan-Meier
plots and Cox proportional hazards analyses. After the cohort
was considered as a whole, each of the clinical areas (inpatient
(IPD), outpatient (OPD), emergency department (ED)) were
considered separately.
Results Overall, 1782 (8.9%) patients had died at one year.
Multivariable Cox regression analysis showed that a hs-cTnI
concentration above the ULN was independently associated

Abstract 183 Table 3 Logistic regression P values, odd ratios and
confidence intervals for a 5mmHg increase in BP parameters

Maximum

exercise

systolic BP

(5mmHg)

Resting

systolic BP

(5mmHg)

24 Hours

ambulatory BP

(5mmHg)

Nocturnal

Ambulatory BP

(5mmHg)

OR

(95%

CI)

P

value

OR

(95%

CI)

P

value

OR

(95%

CI)

P

value

OR

(95%

CI)

P

value

CAC Score

>100 AU

N/A 0.498 1.21

(1.07-

1.37)

0.003 1.23

(0.99-

1.54)

0.06 1.28

(1.05-

1.57)

0.016

Stenosis >50% 1.26

(1.09-

1.46)

0.002 1.31

(1.09-

1.58)

0.005 1.74

(1.24-

2.46)

0.002 1.50

(1.10-

2.03)

0.01

Plaque

Vulnerability

Markers

1.14

(1.04-

1.25)

0.004 1.16

(1.02-

1.32)

0.022 1.36

(1.07-

1.71)

0.01 1.43

(1.15-

1.78)

0.001

Abstract 184 Figure 1 Kaplan-Meier curve of one year mortality based on the ratio of the hs-cTnl concentration to the ULN (log rank test between
each stratum p<0.001)
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