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Background Patients with HF or LV dysfunc-
tion after AMI are at high risk of subsequent 
hospitalization. Identifying prognostic factors 
for hospitalization may reduce morbidity and 
improve effective healthcare expenditure. Low 
LVEF is an established predictor of adverse out-
come after AMI, but its ability to forecast cause-
specific hospitalization in a high-risk population 
is less well defined. We aimed to investigate 
the association between LVEF and adjudicated, 
cause-specific hospitalizations for HF, other CV 
and non CV causes in patients with a high risk for 
hospitalizations following complicated AMI.
Methods and results In an individual patient data 
meta-analysis of three large randomized trials 
that included and followed subjects with high risk 
AMI (CAPRICORN, EPHESUS and VALIANT), 
Cox proportional hazards modeling was per-
formed to study the association between LVEF 
sampled during the index AMI and the cause of 
subsequent hospitalizations during follow-up. 
19,740 patients were included with a median 

follow-up of 707 (484-974) days, during which 
2,368 HF hospitalizations, 6,952 other CV hos-
pitalizations and 3,703 non CV hospitalizations 
occurred. The event rates for all types of hospita-
lizations increased with decreasing LVEF (Figure). 
In multivariable models adjusted for age, gender, 
Killip class, systolic BP, comorbidities (DM, HT, 
renal insufficiency, COPD, PAD), medication use 
(beta- blockers, ACE inhibitors/ARBs, diuretics), 
eGFR < 60 mL/min/1.73m2, Hb and sodium, 
each 5-point decrease in LVEF was associated 
with a 22% increased risk of HF hospitalization 
(HR 1.22, 95% CI 1.16-1.28), a 4% increased risk 
of other CV hospitalization (HR 1.04, 95% CI 
1.01-1.08) and an 8% increased risk of non CV 
hospitalization (HR 1.08, 95% CI 1.04-1.13).
Conclusion In a high-risk population following 
complicated AMI, LVEF was a strong and inde-
pendent predictor of HF hospitalization, with a 
more modest ability to predict CV hospitalization 
and non CV hospitalization.
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Aims Guidelines concerning β-blocker treatment 
following acute myocardial infarction (AMI) 
are based on studies undertaken before the 
implementation of reperfusion and secondary 
prevention therapies. We aimed to estimate the 
effect of oral β-blockers on mortality in contem-
porary post-AMI patients with low prevalence of 
heart failure (HF) and/or reduced left ventricular 
ejection fraction (LVEF). 
Methods and Results A random effects model 
was used to synthetize results of 16 observa-
tional studies published between January 1st 
2000 and October 30th 2017. Publication bias 
was evaluated, and heterogeneity between stud-
ies examined by subgroup and random effects 
meta-regression analyses considering patient-re-
lated and study-level variables. 
The pooled estimate showed that β-blocker 
treatment (among 164 408 [86.8%] patients, 
with median follow-up time of 2.7 years) was 
associated with a 26 % reduction in all-cause 
mortality (RR=0.74, 95% CI: 0.64 to 0.85) with 
moderate heterogeneity (I2=67.4%). The patient-
level variable mean age of the cohort explained 
31.5% of between study heterogeneity. There 
was presence of publication bias, or small study 
effect, and when controlling for bias by the trim 
and fill simulation method, the effect disappeared 
(adjusted RR=0.90, 95% CI: 0.77 to 1.04). Also, 
small study effect was demonstrated by a cumu-
lative meta-analysis starting with the largest 
study showing no effect, with increasing effect as 
the smaller studies were accumulated. 
Conclusions Evidence from this study suggests 
that there is no association between β-blockers 
and all-cause mortality. A possible beneficial 
effect in AMI survivors needs to be tested by 
large randomised clinical trials.
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The prevalence of asymptomatic CAD in T2D is 
unclear. We investigated the CAD burden using 
the gold standard IVUS in an asymptomatic 
T2D-cohort compared to a reference population 
without T2D. Patients with T2D and ≥ 1 cardio-
vascular (CV) risk factor (n=56, 21% women, 
mean age/diabetes duration 65.2±7.8/13.1±5.8 
years, HbA1c 7.2±1.1%, systolic BP 136±17 mmHg, 
LDL-cholesterol 2.3±0.8 mmol/L) underwent 
invasive coronary angiography with IVUS. 
Reference population comprised heart transplant 
donors free from T2D and CAD who had IVUS 
performed 7-11 weeks post-transplant (n=76). 
IVUS was described by maximal intimal thick-
ness (MIT), percent atheroma volume (PAV) 
and normalized total atheroma volume (TAV). 
All indices of atherosclerosis were significantly 
increased in T2D (T2D cohort: MIT 0.75±0.27 
mm, PAV 33.7±9.8 %, TAV 277.0±137.2 mm3 vs 
reference population:  MIT 0.44±0.18 mm, PAV 
20.1±7.4%, TAV 139.0±110.0 mm3 , [p-val-
ues<0.001]) and the proportion with CAD 
defined by MIT was significantly higher in the 
T2D population (Figure). Our data suggest that 
asymptomatic T2D patients have extensively 
diseased coronary arteries suggesting a need for 
more aggressive residual CV risk management.

Figure. Age-stratified prevalence of coronary artery 
disease (defined as MIT ≥0.5 mm) in the T2D study 
population (n=56) and the reference non-T2DM 
population ( heart transplant donors) (n=76). 
Abbreviations: T2D: type 2 diabetes, MIT: maximal 
intima thickness
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Background: Tissue Doppler imaging quantifies 
left ventricular longitudinal function. We have 
developed an algorithm that automatically mea-
sures the mitral annular peak velocities in systole 
(S′), and early (e′) and late diastole (a′). This 
algorithm can be implemented on most available 
echocardiographic scanners, and also future 
handheld scanners.
Purpose: To estimate age- and gender-specific 
reference values of the automatic measurements.
Methods: The study population included 1032 
volunteers (53% females, mean age±SD 49±14 
years) with no cardiovascular disease, hyper-
tension or diabetes. An experienced cardiolo-
gist examined all volunteers using a high-end 
scanner. Apical 4-chamber colour tissue Doppler 
recordings were analyzed manually and auto-
matically. All measurements were calculated as 
the average of septal and lateral measurements 
from three cardiac cycles. Measurement agre-
ement was assessed in Bland-Altman analyses. 
The effect of age and gender was assessed by 
ANOVA.
Results: The agreement (mean difference±SD) 
between automatic and manual measurements 
was -0.0±0.8 cm/s for S′, -0.3±0.9 cm/s for 
e′, and 0.6±1.1 cm/s for a′. Reference values 
(mean±SD) are presented in Table 1. S′ and 
e′ were lower, and a′ higher, with higher age 
(p≤0.001).
Conclusion: Age influenced all indices con-
siderably. The measurement agreement was 
comparable to results of interobserver studies. 

The automatic measurements could assist both 
experienced and inexperienced users.

Table 1. Reference values for automatic measurements of tissue Doppler 
indices.

Females (n=547) Males (n=485)
<40 y 40-59 

y
≥60 y <40 y 40-59 y ≥60 y

S′ [cm/s] 7.0±1.2 6.6±1.1 6.0±1.6 7.4±1.2 6.8±1.4 6.3±1.4
e′ [cm/s] 11.1±2.1 9.0±2.0 6.7±2.2 10.9±2.0 8.4±2.0 6.0±1.7
a′ [cm/s] 6.6±1.7 7.9±1.5 8.1±2.0 6.8±1.7 7.9±1.4 8.6±1.6
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Background and Aims  Targeted temperature 
management (TTM) is part of the standardized 
treatment for cardiac arrest patients that remain 
unconscious after admission. Hypothermia 
decreases cerebral oxygen consumption and 
induces physiological bradycardia; however, the 
effects of hypothermia on myocardial function 
are not fully elucidated. The main aim of this 
study was therefore to determine the effect of 
hypothermia on systolic and diastolic function 
during different stimulation frequencies. 
Methods  Human left ventricular trabeculae 
obtained from explanted hearts from pati-
ents with terminal heart failure were driven 
electrically at a frequency of 0.5 Hz and 
contraction-relaxation cycles were recorded. 
Maximal developed force (Fmax), maximal rate of 
development of force ((dF/dt)max), time to peak 
force (TPF), time to 80% relaxation (TR80) and 

relaxation time (RT=TR80-TPF) 
were measured at 37-33-31-29ºC. 
At these temperatures, stimu-
lation frequency was increased 
from 0.5 to 1.0 to 1.5 Hz. At 1.5 Hz, 
concentration-response curves 
for the beta-adrenergic receptor 
(β-AR) agonist isoproterenol were 
performed.
Results  Fmax, TPF and RT 
increased when temperature was 



hjerteforum   N° 1/ 2019 / vol 32 116

lowered, whereas the (dF/dt)max decreased. At 
all temperatures, frequency to 1.0 and 1.5 Hz 
increased Fmax and (dF/dt)max, whereas TPF and 
RT decreased. At 31 and 29°C, diastolic tension 
increased at 1.5 Hz, which was ameliorated by 
β-AR stimulation. The sensitivity to the β-AR 
agonist isoproterenol increased by ~one log unit 
at 33°C and lower. At all temperatures, maximal 
β-AR stimulation increased Fmax, (dF/dt)max and 
systolic tension, whereas diastolic tension was 
decreased progressively with lowering tempe-
rature. β-AR stimulation reduced TPF and RT to 
the same extent at all temperatures, despite the 
elongated contraction-relaxation cycle. 
Conclusion  Diastolic dysfunction during 
hypothermia results from an elongated contrac-
tion-relaxation cycle time which decreases the 
time for ventricular filling. Physiological bradycar-
dia protects the heart from diastolic dysfunction 
and increasing the heart rate during hypothermia 
should be avoided. 
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Background: Rheumatic heart disease (RHD) is 
endemic in sub-Saharan Africa, with lack of car-
diac surgery services (CSS). The global mortality 
is 0.5 million per year. Through a program of trai-
ning and research between Ethiopia and Norway 
we aim to develop CSS in Ethiopia. 
Purpose: Data from baseline and long-term 
results in end-stage RHD is scarce. We aimed 
to evaluate the baseline echocardiography and 
outcome of valvular surgery in end-stage RHD. 
Methods: Observational design; numbers are 
mean (SD) or specified. Echocardiography by 
cardiologists using high-end scanners was per-
formed at screening, discharge and follow-up. 
Results: In total, 28 patients (68% women) with 
age 32 (10) years underwent open heart surgery 
for end-stage RHD. All patients were in NYHA 
class II or III with a long history of RHD symp-

toms of 11 (5) years). Baseline echocardiographic 
findings are shown in the table.
Pre-operatively three (11%) patients had suffered 
from cerebral (2) or peripheral (1) arterial 
embolization. 
Multivalvular surgery was performed in 20 
(71%), with mean (SD) 1.9 (0.7) procedures per 
patient (21 valves were repaired, and 30 valves 
were replaced). One patient had redo-surgery 
for mitral valve thrombosis, two patients had 
pacemaker implanted due to atrioventricular 
block. Survival at 30 days was 89%. Follow-up 
was mean (SD) 1.2 (0.7) years. None were lost to 
follow-up, no additional mortality was seen. One 
patient had stroke and one were treated due to 
late occurring pericardial tamponade. Four (14%) 
patients had moderate heart failure. None had 
valvular prosthesis dysfunction. Minor complica-
tions were rare (one minor bleeding).
Conclusions: Echocardiography is mandatory 
pre-, peri- and post-operatively for success-
ful selection and treatment of patients with 
end-stage RHD with open heart surgery in a 
sub-Saharan low-income country. High-quality 
assessment from screening through follow-up is 
essential to avoid premature mortality of young 
people in cardiac surgery due to end-stage of 
RHD.  

Baseline echocardiography of 28 RHD patients 
undergoing valvular surgery due to end-stage 
RHD
Age, mean (SD) years 32 (10)
Severe mitral valve pathology, n 
(%) 27 (96)
Severe aortic valve pathology, n 
(%) 20 (71)
Moderate or severe tricuspid valve 
disease, n (%) 19 (68)
Wilkins score, median 12
Ejection fraction, mean (SD) 60 (6.5)
Mitral inflow mean gradient, mean 
(SD) 13 (5)
Peak systolic pulmonary artery 
pressure, mean (SD) 59 (18)
Left atrial volume ≥500 ml, n (%) 5 (18)
Large thrombus in the left atrium, 
n (%) 3 (11)

n; numbers, RHD; rheumatic heart disease, SD; 
Standard deviation, 
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Background: Illicit use of anabolic-androgenic 
steroids (AAS) is widespread and has several 
adverse cardiovascular effects, but few studies 
have explored electrocardiographic signs of left 
ventricular hypertrophy in long-term AAS users.
Methods: Using a cross-sectional cohort design, 
96 experienced male weightlifters were recrui-
ted, compromising 55 men (36.1±1.3 years, BMI 
30.1±0.6) with a history of >1 year of cumulative 
AAS-abuse and a comparison group of 41 non-
exposed men (35.7±1.2 years, BMI 31.4±3.1). Left 
ventricular hypertrophy (LVH) was assessed 
using both electrocardiographic criteria and two-
dimensional transthoracic echocardiographic 
measures.
Results: Mean years of cumulative AAS-use 
were 10.4±7.0. Compared with nonusers, AAS 
users demonstrated a significantly higher 
interventricular septal dimension (IVSd), 12±0.4 
vs. 10±0.4 mm; p=0.001, higher left ventricular 
posterior wall dimension (LPWDd), 10±0.3 vs. 
0.9±0.02 mm; p=0.001, a higher left ventricu-
lar mass index, 105.1±4.4 vs. 89.7±5.0 g/m2; 
p=0.026, and a higher relative wall thickness 
(RWT), 0.39±0.01 vs. 0.34±0.01, p=0.010. 25 
(45%) AAS users met the criteria for LVH, defi-
ned as IVSd > 12 mm, versus 2 (4.9%) controls; 
p<0.001. Likewise, ECG measures of LVH were 
significantly higher in AAS users; Cornell- criteria 
1181.5±70.5 vs. 839.3±55.4 ms x mm; p=0.001; 
Sokolow-Lyon index 26.3±1.0 vs. 23.3±1.1 mm; 
p=0.043; modified Sokolow-Lyon index 29.8±1.2 
vs. 26.3±1.1 mm; p=0.045 and Romhilt-Estes 
point score 2.9±0.3 vs. 1.5±0.2; p<0.001. Using 
the beforementioned echocardiographic defini-
tion of LVH as a gold standard, the Romhilt-Estes 
point score system with a cut-off of >4 performed 
best, with a sensitivity of 56% and specificity 
of 60% among users of AAS. When including 

non-exposed controls, the sensitivity remained 
unchanged, while the specificity increased to 
74%.
Conclusions: Long-term AAS abuse appears to 
be associated with left ventricular hypertrophy, 
and higher ECG-LVH scores, but without reaching 
the threshold of commonly used LVH criteria on 
ECG. Our results suggest that electrocardiograp-
hic methods are unsuitable in detecting LVH in 
AAS-using males.
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cardiac arrest in 
sports – A video 
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Objectives: Information 
about sudden cardiac 
arrest (SCA) in sports 

arises from registries, insurance claims and 
various reports. Analysing video footage of SCA 
during sports for scientific purposes has scarcely 
been done. The objective was to examine vid-
eotaped SCA in sports to better understand the 
mechanisms of SCA.
Methods:  Publicly available online video-data-
bases were searched for videos displaying SCA 
in athletes. 
Results: Thirty-five online videos (26 from 
professional and 9 from amateur sport; 34 male 
victims) were obtained. Twenty-one events 
resulted in survival and 14 in sudden cardiac 
death (SCD). Level of physical activity prior to 
SCA was assessable in 28 videos; 19 events 
occurred during low-, 6 during moderate- and 
3 during high-intensity activity. SCA predomi-
nately occurred during low- compared with both 
moderate- and high-intensity activity (p<0.01). 
In 26/35 videos, it was possible to observe if 
resuscitation was provided. Resuscitation was 
carried out in 20 cases; cardiopulmonary (CPR) 
alone (8 cases), CPR + defibrillation (10), cardiac 
thump (1) or shock from an implantable cardio-
verter defibrillator (1). Thirteen out of these 20 
received an intervention within one minute after 
collapse, 12 of those survived. Their survival rate 
was higher compared with those who received 
delayed (3/5) and no intervention (1/6, p<0.01). 
Associated signs of SCA like agonal respirations 
and seizure-like movements were observed 
in 66% of the cases. Victims who presented 
the associated signs of SCA were less likely to 
resuscitated compared to those without (5/23 
vs. 1/12).
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Conclusions: SCA during sport most often 
occurred during low intensity activity. Prompt 
intervention within one minute improved survival 
and should be the standard expectation for wit-
nessed SCA in athletes. Associated signs of SCA 
can cause a delay in resuscitation. 
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Background: Mitral valve prolapse (MVP) has 
been associated with sudden cardiac death. 
Mitral annulus disjunction (MAD) is an abnormal 
atrial displacement of the mitral valve leaflet 
hinge point, and has been proposed as a marker 
for sudden cardiac death in MVP patients. 
However, risk of ventricular arrhythmias in MAD 

itself, and in the absence of MVP, is 
poorly described.
Purpose: To describe the clinical 
presentation and prevalence of 
severe ventricular arrhythmias in 
patients with MAD with and wit-
hout MVP.
Methods: We included consecutive 
patients from two hospitals with 
MAD defined as disjunction of 
>1mm by study echocardiogram. 
We performed clinical examination 
and evaluated medical records for 
previous history of severe arr-

hythmic events, defined as aborted cardiac arrest 
or sustained ventricular tachycardia. Patients 
were excluded if they had non-mitral valvular 
disease, cardiomyopathies, channelopathies or 
obstructive coronary artery disease. We recorded 
the presence of MVP, measured MAD distance in 
the posterolateral wall (figure), and measured left 
ventricular ejection fraction (EF). 
Results: We included 116 patients (49±15 years, 
60% female) with MAD. Severe arrhythmic 
events had occurred in 14(12%) patients (n=10 
aborted cardiac arrest, n=4 sustained ventri-
cular tachycardia). Reported symptoms were 
palpitations (71%), presyncope (41%), chest pain 
(28%) and syncope (13%), with no difference 
between patients with or without severe arr-
hythmic events. Patients with severe arrhythmic 
events were younger (37±13 years vs. 51±14 
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years, p=0.001) and had lower EF (51±5% vs. 
57±7%, p=0.002) compared to patients without 
events. MVP was absent in 26(22%) patients 
with MAD and severe arrhythmic events were 
more frequent in the non-MVP group (Figure). In 
a multivariate logistic regression model, lower EF 
(Adjusted OR 0.86 (95% CI, 0.77-0.97, p=0.01)) 
and lower age (Adjusted OR 0.94 (95%CI, 0.89-
0.98, p=0.006) remained independent markers 
for severe arrhythmic events.

Conclusions: Patients with MAD frequently pre-
sented with arrhythmic symptoms and 12% had 
experienced severe arrhythmic events. MVP was 
absent in 22% of the patients with MAD and was 
not associated with arrhythmic events, indicating 
MAD itself as an arrhythmogenic entity. In pati-
ents with MAD, lower age and EF were markers 
of severe arrhythmic events.

Presentasjonen til Eivind Westrum Aabel fra Sykehuset innlandet HF Gjøvik 
ble kåret til den aller beste blant en rekke fremragende og underholdende 
interaktive kasuistikker. Aabels kasuistikk omhandlet alvorlige symptomer 
utløst av sementembolisering ved leddoperasjon.


