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ABSTRAKTER PRESENTERT PÅ 
VÅRMØTET

Characteristics of Norwegian 
patients in the international 
GARFIELD Registry of the use of 
novel anticoagulants for stroke 
prevention in non-valvular atrial 
fibrillation
Trude Elisabeth Berge, Hege Claussen, Eivind 
Berge, Dan Atar
Purpose: GARFIELD is a worldwide registry of 
patients newly diagnosed with atrial 
fibrillation (AF) in which over 57,000 
patients in 5 sequential prospective 
cohorts has been enrolled globally. The 
number of patients enrolled in Norway is 
348. We have compared Norway to the 
34 other participating countries to see if 
there are any interesting differences.
Methods: Eligible patients are ≥18 years 
old, diagnosed with non-valvular AF, 
with ≥1 additional investigator-deter-
mined stroke risk factor(s). Enrolment 
into cohort 1 started in December 2009, 
the recruitment into the fifth and last 
cohort was completed august 2016 and 
the follow-up will be ongoing for up to 8 
years after diagnosis.
Results: Patients in Norway were broadly 
similar to those elsewhere (Table 1).
At the time of diagnosis, 112 of 262 pati-
ents (41.2%) used a NOAC, compared 
to 13,807 patients (26.9%) in other 
countries.
For patients using warfarin, the time in 
therapeutic range was higher in Norway 
that in other countries: median 75.3% 
(IQR 55.4 to 85.8%) vs. median 58.8% 
(IQR 36.7 to 75.8%).
There were no big differences in event 
rates: There were 23 vascular events 
among patients in Norway (event rate 
9.8 per 100 person-years during the first 
year of follow-up) compared to 5,276 

vascular events in other countries (event rate14.0 
per 100 person-years, Table 2).
Conclusions: The comparison of these observa-
tional data indicate that the Norwegian patients 
are broadly similar to patients from other parts 
of the world. The quality of warfarin treatment 
seems to be higher in Norway.

Table 1: Baseline characteristics

Norway
N=272

World
N=51270

Sex Female, n (%) 105 (38,6) 22668 (44,2)

Age at diagnosis (Years) Mean (SD) 69,6 (10,0) 69,7 (11,5)

Age group

<65, n (%) 74 (27,2) 15427 (30,1)

65-74, n (%) 108 (39,7) 16684 (32,5)

>=75, n (%) 90 (33,1) 19159 (37,4)

BMI (kg/m2) Mean (SD) 28,5 (5,8) 27,8 (5,7)

Pulse (bpm) Mean (SD) 94,9 (27,9) 90,4 (26,8)

Systolic blood pressure 
(mm Hg)

Mean (SD) 137,8 (20,6) 133,5 (19,9)

Diastolic blood pressure 
(mm Hg)

Mean (SD) 84,3 (14,4) 79,7 (12,9)

Congestive heart failure n (%) 23 (8,5) 10260 (20,0)

Coronary artery disease n (%) 37 (13,6) 11035 (21,5)

Acute coronary syndrome n (%) 20 (7,4) 4860 (9,5)

Carotid occlusive disease n (%) 8 (3,0) 1515 (3,0)

Cirrhosis n (%) 0 (0,0) 289 (0,6)

Diabetes mellitus n (%) 34 (12,5) 11317 (22,1)

History of bleeding n (%) 4 (1,5) 1302 (2,6)

Hypercholesterolaemia n (%) 134 (49,4) 20637 (41,6)

Pulmonary embolism of 
deep vein thrombosis

n (%) 3 (1,1) 1334 (2,6)

Stroke/TIA n (%) 24 (8,8) 5858 (11,4)

Treatment sector

Private sector, 
n (%)

5 (2,6) 12280 (28,4)

Public sector, 
n (%)

186 (97,4) 30915 (71,6)



hjerteforum   N° 3/ 2017/ vol 30105

Assessment of Diastolic Function 
in carriers of myosin-binding pro-
tein C founder mutation for hyper-
trophic cardiomyopathy
Berglind Adalsteinsdottir1,2, Carolyn Y. Ho3, 
Barry J. Maron4, Mike A. Burke5, Polakit 
Teekakirikul5, Ragnar Danielsen6, J.G. 
Seidman5, Christine E. Seidman4, Gunnar Th. 
Gunnarsson2. 1Haukeland University Hospital, 
Bergen, Norway; 2Department of Medicine, 
University of Iceland, Reykjavik, Iceland; 
3Brigham and Women’s Hospital, Department 
of cardiology, Boston, USA; 4Hypertrophic 
Cardiomyopathy Center, Division of Cardio-
logy, Tufts Medical Center, Boston; 5Depart-
ment of Genetics, Harvard Medical School, 
Boston, USA; 6Landspitali - The National 
University Hospital of Iceland, Reykjavik, 
Iceland.
Background-Altered diastolic tissue Doppler 
(TD) velocities have been reported as an early 
marker of disease in HCM sarcomere muta-
tion carriers with normal left ventricular wall 
thickness, however, results are conflicting and 
preserved TD velocities have been observed, par-
ticularly in myosin- binding protein C (MYBPC3) 
mutation carriers.
Purpose-The aim of this study was to investigate 
parameters of left ventricular relaxation and 
diastolic function in a large cohort of individuals 
carrying the Icelandic MYBPC3 founder muta-
tion. This mutation is responsible for >50% of 
HCM in Iceland.
Methods-Echocardiographic studies including 
TD imaging were performed in 290 individuals 
from families with the MYBPC3 c.927-2A>G 
founder mutation. Genotype-positive individ-
uals with left ventricular hypertrophy (G+/
LVH+; n=108; age 52 ± 17) and mutation carriers 
without LVH (G+/LVH-; n=60; age 33 ± 17) were 
compared with genotype-negative healthy con-
trol subjects (G-/LVH-; n=122; age 41 ± 18).
Results-Left atrial diameter, the ratio of peak 
early filling velocity to mitral annulus velocity (E/
Ea) and isovolumic relaxation time (IVRT) were 

significantly greater in G+/LVH+ subjects com-
pared with the other groups (p<0.0001), while 
mean TD-derived systolic (Sa) and early (Ea) and 
late (Aa) diastolic mitral annular velocities were 
significantly lower (p≤Q.Q1). However, there was 
no significant difference between G+/LVH- sub-
jects and controls. Mean systolic S to diastolic D 
pulmonary vein flow ratio and E-wave decelera-
tion time were similar between all groups.
Conclusions-TD velocities and other functional 
parameters of diastolic function failed to discrim-
inate between preclinical HCM mutation carriers 
and healthy controls in a large cohort of MYBPC3 
founder mutation carriers. While the presence 
of subclinical echocardiographic abnormalities 
have been reported in smaller cohorts including 
carriers of mutations in other sarcomere protein 
genes, LV relaxation appears to be preserved 
in carriers of the Icelandic MYBPC3 founder 
mutation.

Real world Impella® experience at 
Haukeland University Hospital.
Cedric Davidsen, Kjetil H. Løland, Else L. 
Nygreen, Erik J.S Packer, Erlend Eriksen, 
Anja Øksnes, Jon Herstad, Svein Rotevatn, 
Reidar Pettersen, Rune Haaverstad, Øyvind 
Bleie
Background: The percutaneously implantable 
left ventricular assist device Impella can provide 
ventricular unloading and circulatory support 
during cardiogenic shock (CS). Haukeland Uni-
versity Hospital (HUS) was the first PCI centre in 
Norway to routinely use the Impella.
Purpose: To evaluate the use of Impella from 
2008 through 2016 at our institution.
Methods: A retrospective analysis of all patients 
treated with Impella. Indications, patients’ 
characteristics, and outcomes were assessed 
through the electronic patient files. Survival were 
recorded until January 27th, 2017.
Results: A total of 97 patients (mean age 61.9 
years) were treated with Impella (27 Impella 
2.5, 61 Impella CP and 9 Impella 5.0). Patients 

Table 2: Event rates during first year of follow-up (per 100 person-years)

Norway World
Events Rate (95% CI) Events Rate (95% CI)

Death 2 0,84 (0.21 to 337) 1603 4,25 (4.05 to 4.46)

Cardiovascular death 0 - - 643 1,71 (1.58 to 1.84)

Non-cardiovascular death 1 0,42 (0.06 to 2.99) 581 1,54 (1.42 to 1.67)

Death of undetermined cause 1 0,42 (0.06 to 2.99) 379 1,01 (0.91 to 1.11)

Stroke/SE 4 1,70 (0.64 to 4.52) 537 1,43 (1.32 to 1.56)

Major bleeding 6 2,56 (1.15 to 5.70) 328 0,87 (0.78 to 0.97)

Acute coronary syndrome 2 0,85 (0.21 to 3.39) 306 0,81 (0.73 to 0.91)

Congestive heart failure 7 3,02 (1.44 to 6.33) 899 2,42 (2.26 to 2.58)
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received support for a median of 44.5 hours 
(range 0.3, 600 hours).
The main indication for Impella treatment 
was acute coronary syndrome (ACS) with CS. 
High-risk PCI only represented 4% of all cases. 
Myocarditis, cardiomyopathy, post-cardiotomy 
and other indications constituted 19% of cases. 
The overall 30-day survival rate was 46%. Acute 
coronary syndromes had a survival rate of 44%.
Patients <50 years (N=17) had significantly bet-
ter 30-day survival rates compared to those aged 
> 50 (71% vs 41%), and also better long-term 
survival (see figure).
In patients with ACS and CS requiring PCI 
(N=73), Impella was implanted before PCI in 
16% of cases (N=12), and during/after PCI in 
84% of cases (N=61). There was no statistical 
difference in survival rate at 30 days between 
groups (41.7% vs 45.8%, p=0.8).
Conclusions:
Patients with severe CS treated with Impella at 
HUS had a 30-day survival rate similar to that 
reported in comparable publications. Subjects 
under 50 years of age had a significantly better 
survival than those over 50. Patients surviving 
the initial phase, experienced a good long-term 
prognosis. Contrary to previous registry data, 
deploying the Impella device before PCI did not 
improve survival rate.

Risk prediction of early morta-
lity after TAVI, results from the 
COSTA study.
Didrik Kjønås1, Gry Dahle2, Henrik Schir-
mer1, Rolf Busund1, Jo Eidet2, Svend Aakhus2, 
Assami Rösner1. University Hospital of North-
ern Norway, UNN Tromsø1 Oslo University 
Hospital, Rikshospitalet2

Introduction: Risk factors for perioperative 
mortality in patients treated with surgical aortic 
valve replacement (SAVR) are well established, 
whereas risk factors associated with transcath-
eter aortic valve implantation (TAVI) are less 
clear. Our aim was to assess if preoperative 
echocardiographic left - and right ventricular 
functional parameters could aid in the prediction 
of unfavourable early outcome after TAVI.
Material and Methods: Between January 2010 
and June 2013, 227 patients with severe aortic 
stenosis selected for TAVI at the University 
Hospital of Northern Norway (UNN) and Oslo 
University Hospital Rikshospitalet (OUS) were 
included in the study. Baseline clinical cha-
racteristics were obtained from the patients` 
electronic journal and used for the calculation of 
surgical and novel TAVI risk scores. In addition to 
standard measurements, preoperative echocar-
diographic evaluation included speckle-tracking 

All Survivors Non-survivors
All patients N (%) 97 45 (46) 52 (54)

Mean age (years) 61.9 59.8 63.7 0.13

Male sex N (%) 80 (82) 35 (78) 45 (86) 0.3

Acute coronary syndrome N (%) 75 (77) 33 (73) 42 (81) 0.4

Post resuscitation N (%) 62 (64) 22 (49) 40 (77) 0.004

Mechanically ventilated N (%) 79 (81) 29 (64) 50 (96) <0.001

Adrenergic agents N (%) 76 (84) 30 (73) 46 (94) 0.007

eGFR (mL/min/1.73m2) 74 79 70 0.13

 

analysis of the RV free wall. Primary 
outcome was all-cause mortality at 30 
days. Multivariable Cox regression was 
performed and p<0.05 were conside-
red statistically significant. Preope-
rative risk scores were compared by 
their area under the ROC curves.
Results: All cause mortality at 30 days 
was 19 (8.7%). Multivariate regres-
sion analysis identified low BMI (HR, 
0.729; 95% CI, 0.612-0.868), clinical 
manifestation of heart failure less 
than two weeks prior to surgery (HR, 
2.935; 95% CI, 1.109-7.769), perip-
heral artery disease (HR, 5.96; 95% 
CI, 1.974- 17.994), systolic pulmonary 
arterial pressure (SPAP) >60mmHg 
(HR, 7.705; 95% CI, 1.898-31.278) 
and transapical access (HR, 3.8; 95% 
CI, 1.293-11.162) as independent risk 
factors for 30-day mortality (C-statis-
tic=0.912; 95% CI, 0.845- 0.979). Of 
the established and novel risk scores 
the FRANCE-2 and IRRMA scores 
demonstrated the highest area under 
the ROC curve (C-statistic=0.715 and 
0.689 respectively), which was higher 
than in the original studies.
Conclusion: With the exception of 
SPAP, our data suggests that clinical 
rather than echocardiographic para-
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meters are most useful as predictors of 30-day 
mortality after TAVI.

Interleukin 6 at baseline is a 
predictor of infarct size in pati-
ents with ST- elevation myo-
cardial infarction treated with 
primary percutaneous coronary 
intervention
N. Butt1, LK. Bache-Mathiesen2, JE. Nordre-
haug1, SE. Jensen3, PS. Munk4, N. Danchin5, 
JL. Dubois Rande6, HS. Hansen8, F. Paga-
nelli7, P. Le Corvoisier6, H. Firat9, S. Halv-
orsen10, D. Erlinge10, D. Atar11, AI. Larsen1. 1 
Stavanger University Hospital & Department 
of Clinical Science, University of Bergen, 
Cardiology, Stavanger, Norway, 2 Stavanger 
University Hospital, Stavanger, Norway, 3 
Aalborg University Hospital, Cardiology, 
Aalborg, Denmark, 4 Stavanger University 
Hospital, Cardiology, Stavanger, Norway, 5 
Hôpital Européen Georges Pompidou, Uni-
versité Paris Descartes, Cardiology, Paris, 
France, 6 University Hospital Henri Mondor, 
Cardiology, Creteil, France, 7 Hospital Nord 
of Marseille, Marseille, France, 8 Odense 
University Hospital, Odense, Denmark, 9 
Firalis SAS Huningue, Paris, France, 10 Lund 
University, Lund, Sweden, 11 Oslo University 
Hospital Ullevål, Department of Cardiology 
and University of Oslo, Oslo, Norway
Background: Previous studies have shown 
a correlation between elevated markers of 
inflammation, CRP and IL-6, and in- hospital 
mortality and prognosis. Pentraxin 3 (PTX3), a 
long pentraxin, is released by several different 
cell types in response to inflammation. PTX3 
levels rise early in response to myocardial 
damage. Interleukin 6 (IL-6) levels are elevated 
in patients with acute coronary syndromes and 
lead to the production of CRP.

We investigated the kinetic profile of PTX3, IL-6 
and hsCRP, their correlations and whether the 
baseline levels of these biomarkers could predict 
final infarct size in patients with ST-elevation 
myocardial infarction (STEMI) treated with pri-
mary percutaneous coronary intervention (PCI).
Methods: Levels of PTX3, IL-6 and hsCRP were 
measured in blood samples from STEMI (n = 161, 
median age 62) patients treated with primary 
PCI in the MITOCARE study at 0h, 12h and 
72 hours post PCI. To assess the relationships 
between PTX3, IL-6 and hsCRP at baseline and 
infarct size (CK, CK-MB, TnI), and the correlation 
between the peak time point for infarct size at 12 
h and the markers of inflammation, Spearman’s 
Rho was calculated. Lastly, Spearman’s Rho was 
used to assess whether baseline levels of PTX3, 
IL-6 and hsCRP were correlated with infarct size 
72 hours post PCI.

Table 1. Spearman’s Rho (ρ) correlations between PTX3, 
IL-6, hsCRP and markers of infarct size CK, CK-MB and 
TnI.

PTX3 (ng/ml) IL-6 (pg/ml) hsCRP 
(mg/L)

CK (U/L) 0.313, 0.478, 0.209,

p < 0.001 p < 0.001 p < 0.001

CK-MB (U/L) 0.375, 0.490, 0.176,

p < 0.001 p < 0.001 p < 0.001

TnI (ng/ml) 0.363, 0.546, 0.375,

p < 0.001 p < 0.001 p < 0.001

Infarct size (Peak 
time point 12 
hours)*

12h PTX3 (ng/
ml)

12h IL-6 (pg/
ml)

12h hsCRP 
(mg/L)

12h CK (U/L) 0.240, 0.321, 0.326,

p = 0.011 p < 0.001 p = < 0.001

12h CK-MB 
(U/L)

0.189, 0.259, 0.289,

P = 0.049 p = 0.002 p = 0.001

12h TnI (ng/ml) 0.258, 0.277 0.347,

p = 0.006 p = 0.001 p < 0.001

PTX3, IL-6 
and hsCRP at 
baseline,

0h PTX3 (ng/
ml)

0h IL-6 (pg/
ml)

0h hsCRP 
(mg/L)

Infarct size at 72

hours**

72h CK (U/L) 0.109, 0.153, 0.035,

p = 0.236 p = 0.072 p = 0.686

72h CK-MB 
(U/L)

0.089, 0.141, 0.010,

p = 0.339 p = 0.102 p = 0.910

72h TnI (ng/ml) 0.080, 0.232, -0.019,

p = 0.383 p = 0.006 p = 0.820

*The time point with the maximum median values for 
infarct size at 12 hours, CK, CK-MB and TnI.
**Whether values of PTX3, IL- 6 and hsCRP at baseline 
are correlated with markers of infarct size 72 hours post 
PCI.
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Results: PTX3, hsCRP and IL-6 were significantly 
correlated with all 3 markers of myocardial 
necrosis both in general and at 12 hours (Table 1, 
p < 0.001). Baseline levels, (before pPCI) of IL-6 
were modestly, but highly statistically signifi-
cantly correlated with levels of TnI at 72 hours as 
illustrated in Figure 1.
Conclusion: STEMI patients treated with primary 
PCI had a modest but statistically significant 
correlation between PTX3, hsCRP and IL-6 and 
infarct size. Levels of IL-6 at admission were 
independent predictors of infarct size at 72 
hours.

Automatic measurements of tissue 
Doppler indices to detect left ven-
tricular dysfunction.
Jan Fredrik Grue, Institutt for sirkulasjon og 
bilde diagnostikk, NTNU
Introduction: With the increasing use of pocket-
sized ultrasound devices by inexperienced users, 
automated measurements of left ventricular (LV) 
function will be advantageous. LV longitudinal 
function is reduced in patients with systolic and 
diastolic dysfunction, and can be quantified 
by measuring the mitral annular plane systolic 
excursion (MAPSE), peak systolic (S’) and peak 
early (e’) and late (a’) diastolic mitral annular 

velocity. We have developed an algo-
rithm that automatically measures these 
indices.
Purpose: To evaluate the ability of the 
automatic algorithm to detect systolic 
and/or diastolic LV dysfunction.
Methods: 201 patients (63% males, 
median age 67 years) underwent echo-
cardiographic examination by experien-
ced cardiologists, whose evaluation of LV 
function was the reference. The definition 
of LV dysfunction was ejection fraction 
<50% or ejection fraction ≥50% and 
signs of elevated filling pressure. Apical 
four-chamber color tissue Doppler recor-
dings were analyzed using the algorithm. 
All long-axis indices were measured by 
averaging measurements from the basis 
of the septal and lateral LV walls. We stu-
died the ability of the indices to detect LV 
dysfunction in receiver operating charac-
teristics (ROC) analyses and compared 
the area under the curve (AUC) for the 
different indices. Sensitivity, specificity 
and positive (PPV) and negative predic-
tive value (NPV) and cutoff values were 
estimated by bootstrapping.
Results: 56 patients had LV dysfunction 
(47 systolic, 9 diastolic dysfunction). 
The best predictors of LV dysfunction 
were MAPSE (AUC=0.856) and S’ 

(AUC=0.838), with no significant differences 
between them (p=0.08). There were no statis-
tically significant differences between a’ and S’ 
or e’ (p>0.191). By defining MAPSE ≤11 mm as 
a positive test, 91% sensitivity, 64% specificity, 
49% PPV and 95% NPV was obtained.
Conclusions: Automatic measurements of LV 
long-axis indices were helpful in detection of LV 
dysfunction. MAPSE and S’ were the best among 
the indices we assessed, and should be evaluated 
in other populations.

Figure 1. The relationship between (A) pentraxin-3 at 0h and 
TnI 72 hours post PCI, (B) IL-6 at baseline and TnI 72 hours 
post PCI, and (C) hsCRP at baseline and TnI 72 hours post PCI. 
Pentraxin-3, IL-6, hsCRP and TnI were scaled by the natural 
logarithm for these plots. The grey area indicates the 95% confi-
dence interval.

 

 


