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Cardiac Intensive Care Research Unit (CICRU) – Update 2023 

Clinical heart research with translational aspects focusing on patients with acute ST-elevation 

myocardial infarction (STEMI) or cardiac arrest admitted to the CICU 

Main research projects 2006-2023 

GLUMIK- Impaired glucose tolerance in patients with STEMI. Oral glucosetolerance test N=220. 

BAMI- Prognostic markers for future adverse cardiovascular event in patients with acute MI. N=2000. 

POSTEMI-. Randomized interventional study on the effect of ischemic postconditioning in STEMI, N=272. 

LEAF- Randomized, placebo controlled study on the effect of levosimendan in patients with acute heart failure 

complicating STEMI. N=61.  

NORCAST- Observational study on post-ROSC patients with out-of- hospital cardiac arrest N=250. 

ASSAIL-MI- Randomized, placebo controlled study on the IL-6 receptor inhibitor tociluzumab in patients with 

STEMI. N=200. 

TAME- Randomized, interventional study on the effect of hypercapnia on survival in patients with cardiac arrest. 

Multicenter trial, N=136 patients included at OUS-Ullevål 

TAME-substudy- Hemodynamic effects of permissive hypercapnia in patients with cardiac arrest. N=85 

GUT-ACS- Study on microbiota signature and gut-leakage markers in patients with acute coronary syndrome, 

N=100 

More than 3000 patients included in interventional, observational or biobanking studies since start of the research 

initiative in 2006  

 
MAIN RESULTAS 2022-SPRING 2023: 
  

o Number of papers published: 11, total number of papers last 5 years: 62 
o TAME-study published in NEJM 2023 
o PhD student Mathias Melberg with oral presentation at ESC 2023 and finalist in Young 

investigator award session at ERC 2023. Research from the TAME-substudy 
o Ongoing, extensive collaboration on inflammatory biomarkers from thee POSTEMI and LEAF 

study biobanks 
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Research objective: Clinical research along the large number of patients submitted to the CICU with acute 

STEMI or out-of- hospital cardiac arrest. Extensive collaboration with basic research groups.  This in line with 

Oslo University Hospitals research profile on acute emergency medicine including translational aspects and 

building research networks

Primary objectives:  

1. To explore in detail the pathogenesis of acute coronary syndromes ((ACS) including STEMI) and 
ischemia-reperfusion injury with focus on how systemic and local inflammation may potentially 
contribute to plaque destabilization and myocardial damage. 

2. Interventional studies targeting ischemia/reperfusion injury aiming to reduce infarct size 
3. Treatment of acute heart failure and cardiogenic shock complicating STEMI 
4. Prognostication, monitoring and treatment of patients with out-of- hospital cardiac arrest in order to 

improve survival and neurological prognosis 
5. Obtain new mechanistic insights on the importance of residual inflammation on patients with ACS, open 

the way for novel treatment and prevention options 

PHD FROM THE CICRU: 

o 2011: Eva C, Knudsen –GLUMIK-study 
 Prevalence of abnormal glucose regulation in patients with acute ST-elevation 

myocardial infarction. An association between glucometabolic disturbances and 
inflammatory and haemostatic variables 

o 2017: Trygve Husebye –LEAF-study  
 Safety and efficacy of levosimendan in patients with acute myocardial infarction 

complicated by symptomatic heart failure 
o 2017: Limal Shanmuganathan –POSTEMI-study 

 Postconditioning in acute ST-elevation myocardial infarction 
o 2018: Vibeke Ritschel - BAMI-study 

 Markers of inflammation and haemostasis: Associations with myocardial injury, 
adverse remodeling and future clinical events in patients with ST-elevation myocardial 
infarction 

o 2019: Anne Bethke (2/3) - POSTEMI-MR study 
 Microvascular perfusion in STEMI patients in infarcted and remote myocardium: 

Angiographic and CMR findings 
o 2019: Henrik Stær-Jenssen – NORCAST-substudy 

 New clinical perspectives in post-resuscitation care after out-of-hospital cardiac arrest 
o 2020: Christian Shetelig– POSTEMI-II biobankstudy 

 Inflammation and myocardial injury, remodelling and long-term outcomes in STEMI 
patients 

o 2024: In preparation Henning Wimmer, NORCAST long-term follow-up study 
 Prognostication after out-of-hospital cardiac arrest 

 

CICRU research group 

 Senior Cardiologists, Ph.D.: Geir Øystein Andersen (head), Eirik Qvigstad, Arnljot Flaa, Christian Shetelig, 
Ingvil Tøllefsen, Trygve Husebye 

 PhD students: Mathias Melberg (TAME-substudy), co-supervision of Henning Wimmer (NORCAST 
substudy), Andraz Nendl (Microbiota project) 
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Collaboration 

Oslo University Hospital (OUS) Ullevål 

 Oslo Center for Clinical Heart Research professor Ida Gjervold Lunde 

 Professor Kjetil Sunde and Theresa Olasveengen, Emergency department 

 Professor Sigrun Halvorsen, head of Dept of Cardiology 

 Pavel Hoffman, Eigil Fossum, Anders Opdahl, Cardiac Intervention Unit 

 Professor Nils-Einar Kløw, Dept of Radiology 

 Espen Nakstad, Dept of Acute Medicine, Bård Waldum, Dept of nephrology 

 Post-doc. Maria Vistnes, Ayodeji Awoyemi and Ragnhild Helseth, Dept of Cardiology 

 Professor Ivar Sjåstad, Institute for Experimental Medical Research 

 
 External collaboration: 

 Professor em. Pål Aukrust, Bente Halvorsen, Tom Erik Mollnes, Thor Ueland, Research Institue for 
Internal Medicine, OUS Rikshospitalet  

 Professor Lars Gullestad em., Kaspar Broch, Dept of Cardiology, OUS Rikshospitalet. 

 Professor Rune Wiseth, St.Olavs hospital, Trondheim 

 Professor Charlotte Bjørk Ingul, Department of Circulation and Medical Imaging, NTNU 

 Professor Erik Øie, Diakonhjemmet Hospital 

 Marius Trøseid, Dept of Infectious disease. OUS Rikshospitalet 

 Professor Christofer Lundqvist, Dept of Neurology. AHUS. 

 Professor Finn-Olav Levy, Dept of Pharmacology, UiO. 

International collaboration: Professor Eric Biessen, Lieve Temmerman, Cardiovascular Research Institute 

Maastrich, Nederland  

Study protocol synopsis 

Background: Acute coronary syndromes (ACS), including ST-elevation (STEMI) and non-ST-elevation myocardial 

infarction (NSTEMI) account for approximately 15% of deaths in Europe, and patients remain at significant risk of 

poor prognosis due to re-admission for recurrent ACS, development of heart failure (HF) and death. Infarct size is 

a major determinant of mortality following MI, and while the most effective way to limit infarct size is to 

reperfuse the myocardium through percutaneous coronary intervention (PCI), the abrupt restoration of blood 

flow may cause ischemia/reperfusion (I/R) injury and account for up to 50% of the myocardial damage following 

MI. Thus, morbidity and mortality of MI patients remains significant and there is need for deeper insight into the 

pathogenesis of ACS and myocardial I/R injury. Such studies could contribute to the development of biomarker-

based tools for early risk prediction following ACS and open the way for novel treatment and prevention options.  

Inflammation plays a crucial role in atherosclerotic disease and both local and systemic inflammation may 

potentially contribute to plaque destabilization and myocardial damage. I/R injury also triggers a local and 

systemic inflammatory response that could promote cellular injury and organ failure during post-operative 

recovery.  

Survival rates after out-of-hospital cardiac arrest remains low and there are important uncertainties regarding 

optimal post- ROSC (return of spontaneous circulation) treatment and prognostication in patients that remain 

comatose after admission with ROSC.  Local and systemic inflammation may play and important role in the 

development of anoxic brain injury. The cardiac and hemodynamic effects of treatment options such as 

therapeutic hypothermia and permissive hypercapnia are largely unknown and optimal monitoring of cardiac 

arrest patients in the post-ROSC period is not clear. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiF4rfw2rSCAxV0VPEDHSuTCW0QFnoECBMQAQ&url=https%3A%2F%2Fiemr.no%2Fabout%2Fstaff%2Fivar-sjaastad%2F&usg=AOvVaw0t9lnNwLbmvjUF3RDMOJpQ&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiF4rfw2rSCAxV0VPEDHSuTCW0QFnoECBMQAQ&url=https%3A%2F%2Fiemr.no%2Fabout%2Fstaff%2Fivar-sjaastad%2F&usg=AOvVaw0t9lnNwLbmvjUF3RDMOJpQ&opi=89978449
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The aims of the CICRU initiative in 2006 were to take advantage of the large number of patients admitted yearly 

to the CICU. There is a lack of clinical research on patients with emergency admission due to logistic challenges 

and patients that lack capacity to give informed consent.  

We have performed several investigator- initiated randomized interventional studies on patients with STEMI, 

acute heart failure or cardiac arrest during the last 15 years and have extensive collaboration with excellent 

imaging and basic research units using cardiac MRI, echocardiography and extensive biobanking. During the last 5 

years we have published the ASSAIL- MI study in JACC, a three-center study with OUS-RH and St. Olav. We were 

able to demonstrate as a proof-of- concept study that administration of the interlukin-6 receptor inhibitor 

tociluzumab at the time of PCI resulted in improved myocardial salvage in patients with STEMI. Furthermore, we 

delivered 139 (number two contributor among 62 ICU-centers world-wide) patients with cardiac arrest to the 

TAME-study. Patients surviving cardiac arrest were randomized to permissive hypercapnia or normocapnia in the 

first 24 hours after admission. The results were neutral and the study was published in NEJM in july 2023. A total 

of 86 (of 139) of these patients were included in a substudy at our Department. The aim of this substudy is to use 

a pulmonary artery catheter together with echocardiography to elucidate the cardiac and hemodynamic effects 

of hypercapnia. 

We are currently investigating in detail the possible contribution of inflammation to I/R-injury in patients with 

acute STEMI (infarct size) and survivors of cardiac arrest (anoxic brain injury). Whereas a balanced inflammatory 

response may facilitate scar healing, a persistent pro-inflammatory activation promotes adverse post-MI left 

ventricular remodeling and further plaque destabilization and progression of coronary atherosclerosis. 

Furthermore, local and systemic inflammation may contribute to enhanced anoxic brain injury and the 

development of post-cardiac arrest syndrome (PCAS). PCAS is an inflammatory state of pathophysiology often 

associated with multi-organ failure and high mortality. 

The standard operating procedure (SOP) for post-ROSC care of out-of-hospital cardiac arrest patients that 

remains comatose at admission has changed recently. Due to recent publications of clinical trials, we have 

changed the target for temperature control during the first 24 hours from 330C to avoid fever (<37.70C). We have 

also restricted acute coronary angiography in patients with cardiac arrest with suspect cardiac etiology, to 

patients with ST-elevation on post-ROSC ECG. It is important to evaluate outcome in our patients when major 

treatment changes are implicated.  Quality indicators including mortality should be monitored in observational 

studies. 

Specific goals 2023-24:  

1. Take advantage of the large number of patients with STEMI, acute heart failure or cardiac arrest 
admitted to the CICU with a goal of inclusion of the majority of patients  in investigator-initiated clinical 
trials or observational studies including biobanks  

2. To provide new insight into prognostication of patients obtaining return-of-spontaneous-circulation 
(ROSC) after cardiac arrest and to improve post-ROSC treatment  

3. To evaluate different monitoring tools used to perform hemodynamic measurements in cardiac arrest 
survivors  

4. Pharmacogentic profiling of 1000 patients with STEMI. Elucidate possible effects of homozygot 
mutations in CYP2D6 for future cardiovascular events in patients with STEMi discharged on metoprolol  

5. Observational study comparing quality indicators including mortality, on patients admitted comatose 
after out-of-hospital cardiac arrest. Comparison before (NORCAST study) and after (new observational 
study implementation of new SOP 
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6. Explore in detail the importance of the innate immune systems for the development of STEMI/ACS, 

reperfusion injury as well as adverse remodeling after PCI treatment.  

7. Study goal-directed therapy against inflammation and unwanted cytokine release in patients with STEMI 

of cardiac arrest. The IL-6/IL-1beta/CRP axis is of special interest  

8. Elucidate the potential importance of gut microbiota and gut leakage markers in patients with ACS 

including STEM   

9. Rescue-Doppler project: Participate in a multi-center study on transcutaneous measurement of blood 

flow during CPR in patients in-hospital cardiac arrest using Doppler methodology. Multi-center study 

10. Prepare for a pilot study on IL-1 inhibition in patients with cardiac arrest using anakinra. Primary 

endpoint: Reduction in neuron-specific enolase (NSE) 

 

Publications last 5 years (antall 63) 2018-2023 - Forskningsenheten HIO, Oslo universitetssykehus Ullevål: 

 

1. Wimmer H, Stensønes SH, Benth JŠ, Lundqvist C, Andersen GØ, Draegni T, Sunde K, Nakstad ER. 
Outcome prediction in comatose cardiac arrest patients with initial shockable and non-shockable 
rhythms. Acta Anaesthesiol Scand. 2023 doi: 10.1111/aas.14337 
 

2. Reichenbach A, Alteheld L, Henriksen J, Nakstad ER, Andersen GØ, Sunde K, Šaltytė Benth J, Lundqvist C. 
Transcranial Doppler during the first week after cardiac arrest and association with 6-month outcomes. 
Front Neurol. 2023 14:1222401. 
 

3. Eastwood G, Nichol AD, Hodgson C,…. et al. Mild Hypercapnia or Normocapnia after Out-of-Hospital 
Cardiac Arrest. N Engl J Med. 2023  6;389(1):45-57 
 

4. Melberg MB, Flaa A, Andersen GØ, Sunde K, Bellomo R, Eastwood G, Olasveengen TM, Qvigstad E. 
Cardiovascular changes induced by targeted mild hypercapnia after out of hospital cardiac arrest. A sub-
study of the TAME cardiac arrest trial. Resuscitation. 2023 Sep 15:109970 
 

5. Woxholt S, Ueland T, Aukrust P, Anstensrud AK, Broch K, Tøllefsen IM, Ryan L, Bendz B, Hopp E, Kløw NE, 
Seljeflot I, Halvorsen B, Dahl TB, Huse C, Andersen GØ, Gullestad L, Wiseth R, Amundsen BH, Damas JK, 
Kleveland O. Cytokine pattern in patients with ST-elevation myocardial infarction treated with the 
interleukin-6 receptor antagonist tocilizumab. Open Heart. 2023 10(2):e002301 

6. Holt MF, Flø A, Bjørnø V, Husebye T, Knudsen EC, Hodt A, Gustavsen A, Kristiansen HA, Raki M, Broch K, 
Wien TN, Gude E. A man in his seventies with fatigue and renal failure. Tidsskr Nor Laegeforen. 2023 Jun 
12;143(9).  
 

7. Fontaine MAC, Jin H, Gagliardi M, Rousch M, Wijnands E, Stoll M, Li X, Schurgers L, Reutelingsperger C, 
Schalkwijk C, van den Akker NMS, Molin DGM, Gullestad L, Eritsland J, Hoffman P, Skjelland M, Andersen 
GØ, Aukrust P, Karel J, Smirnov E, Halvorsen B, Temmerman L, Biessen EAL. Blood Milieu in Acute 
Myocardial Infarction Reprograms Human Macrophages for Trauma Repair. Adv Sci 2022 Dec 
16:e2203053. 
 

8. Wimmer H, Benth JŠ, Lundqvist C, Andersen GØ, Henriksen J, Drægni T, Solberg P, Stær-Jensen H, Sunde 
K, Nakstad ER. Changes in health status and health related quality of life from six months to five years in 
out-of-hospital cardiac arrest survivors - A NORCAST sub study. Resuscitation. 2022 Dec;181:182-189.  
 

https://pubmed.ncbi.nlm.nih.gov/37876138/
https://pubmed.ncbi.nlm.nih.gov/37876138/
https://pubmed.ncbi.nlm.nih.gov/37859655/
https://pubmed.ncbi.nlm.nih.gov/37318140/
https://pubmed.ncbi.nlm.nih.gov/37318140/
https://pubmed.ncbi.nlm.nih.gov/37716401/
https://pubmed.ncbi.nlm.nih.gov/37716401/
https://pubmed.ncbi.nlm.nih.gov/37591633/
https://pubmed.ncbi.nlm.nih.gov/37591633/
https://pubmed.ncbi.nlm.nih.gov/37341412/
https://pubmed.ncbi.nlm.nih.gov/36526599/
https://pubmed.ncbi.nlm.nih.gov/36526599/
https://pubmed.ncbi.nlm.nih.gov/36084805/
https://pubmed.ncbi.nlm.nih.gov/36084805/


Geir Øystein Andersen, Nov  2023.                       Side 6 av 11 

 

 

9. Huse C, Anstensrud AK, Michelsen AE, Ueland T, Broch K, Woxholt S, Yang K, Sharma K, Tøllefsen IM, 
Bendz B, Amundsen BH, Damås JK, Berg ES, Bjørkelund E, Quiles-Jiménez A, Bjerkeli V, Bendz C, 
Kleveland O, Stensaeth KH, Opdahl A, Kløw NE, Andersen GØ, Wiseth R, Halvorsen B, Gullestad L, 
Seljeflot I, Aukrust P, Osnes L, Dahl TB. Interleukin-6 inhibition in ST-elevation myocardial infarction: 
Immune cell profile in the randomised ASSAIL-MI trial. EBioMedicine. 2022 Jun;80:104013.  
 

10. Cwikiel J, Fagerland MW, Wachtell K, Arnesen H, Seljeflot I, Flaa A. Exercise-induced change in circulating 
NT-proBNP could not distinguish between patients with and without coronary artery disease: the 
CADENCE study. Scand Cardiovasc J. 2022 Dec;56(1):107-113.  
 

11. Hansen CH, Cwikiel J, Bratseth V, Arnesen H, Flaa A, Seljeflot I. Effect of Revascularization on Exercise-
Induced Changes in Cardiac and Prothrombotic Biomarkers in Patients with Coronary Artery Disease. Clin 
Appl Thromb Hemost. 2022 Jan-Dec;28:10760296221094029.  

 
12. Tøllefsen IM, Shetelig C, Seljeflot I, Eritsland J, Hoffmann P, Andersen GØ High levels of interleukin-6 are 

associated with final infarct size and adverse clinical events in patients with STEMI. Open Heart. 2021 
8(2):e001869.  
 

13. Andersen GØ. Comment on the noradrenaline dosing in the new 2021 ESC Guidelines for the diagnosis 
and treatment of acute and chronic heart failure. Eur Heart J. 2021 Aug27:ehab368. Eur Heart J 
Cardiovasc Pharmacother. 2021 Dec 16:pvab086 
 
 

14. Thomas AM, Chaban V, Pischke SE, Orrem HL, Bosnes V, Sunde K, Seljeflot I, Lundqvist C, Nakstad 
ER, Andersen GØ, Schjalm C, Mollnes TE, Barratt-Due A. Complement ratios C3bc/C3 and sC5b-9/C5 do 
not increase the sensitivity of detecting acute complement activation systemically. Mol Immunol. 2021 
Dec 11;141:273-279. 
 

15. Broch K, Anstensrud AK, Woxholt S, Andersen GØ, Gullestad L Reply: Clarification Regarding the Lack of 
Heart Failure Events in the ASSAIL-MI Trial. J Am Coll Cardiol. 2021 Aug 10;78(6):637-638.  
 

16. Broch K, Anstenserud AK, et al. Interleukin-6 receptor inhibition in acute ST-segment elevation 
myocardial infarction: A randomised placebo-controlled trial.  J Am Coll Cardiol. 2021. 77 (15) 1845–
1855 
 

17. Chaban V, Nakstad ER, Stær-Jensen H, Schjalm C, Seljeflot I, Vaage J, Lundqvist C, Benth JŠ, Sunde K, 
Mollnes TE, Andersen GØ, Pischke SE Complement activation is associated with poor outcome after out-
of-hospital cardiac arrest. Resuscitation. 2021 Sep;166:129-136.  
 
 

18. Voll, M, Øystese KA, Høiskar E, Johansen O, Nyvold C, Norheim I, von Lueder TG, Andersen GØ. A patient 
with thyroid storm, refractory cardiogenic shock and cardiac arrest treated with Lugol's solution and 
ECMO. Eur Heart J-Case reports 2021  Feb 4;5(2) 
 

19. Wimmer H, Lundquist C, Benth JS, Stavem K, Andersen GØ, Drægni T, Sunde K, Nakstad ER. Health 
related quality of life after out-of-hospital cardiac arrest– a five year follow-up study. Resuscitation 
2021: S0300-9572(21)00045 
 

20. Aune SK, Cwikiel J, Flaa A, Arnesen H, Solheim S, Awoyemi A, Trøseid M, Seljeflot I, Helseth R. Gut 
Leakage Markers in Response to Strenuous Exercise in Patients with Suspected Coronary Artery Disease. 
Cells. 2021 Aug 25;10(9):2193.  

21. Tveit SH, Cwikiel J, Myhre PL, Omland T, Berge E, Seljeflot I, Flaa A. Differential associations of cardiac 
troponin T and cardiac troponin I with coronary artery pathology and dynamics in response to short-
duration exercise. Clin Biochem. 2021 Feb;88:23-29. 

https://pubmed.ncbi.nlm.nih.gov/35504178/
https://pubmed.ncbi.nlm.nih.gov/35504178/
https://pubmed.ncbi.nlm.nih.gov/35593516/
https://pubmed.ncbi.nlm.nih.gov/35593516/
https://pubmed.ncbi.nlm.nih.gov/35593516/
https://pubmed.ncbi.nlm.nih.gov/35437054/
https://pubmed.ncbi.nlm.nih.gov/35437054/
https://pubmed.ncbi.nlm.nih.gov/34933964/
https://pubmed.ncbi.nlm.nih.gov/34933964/
https://pubmed.ncbi.nlm.nih.gov/34918059/
https://pubmed.ncbi.nlm.nih.gov/34918059/
https://pubmed.ncbi.nlm.nih.gov/34906905/
https://pubmed.ncbi.nlm.nih.gov/34906905/
https://pubmed.ncbi.nlm.nih.gov/34353542/
https://pubmed.ncbi.nlm.nih.gov/34353542/
https://pubmed.ncbi.nlm.nih.gov/34126135/
https://pubmed.ncbi.nlm.nih.gov/34126135/
https://pubmed.ncbi.nlm.nih.gov/34571843/
https://pubmed.ncbi.nlm.nih.gov/34571843/
https://pubmed.ncbi.nlm.nih.gov/33245871/
https://pubmed.ncbi.nlm.nih.gov/33245871/
https://pubmed.ncbi.nlm.nih.gov/33245871/
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22. Alm-Kruse K, Sørensen G, Osbakk SA, Sunde K, Bendz B, Andersen GØ, Fiane A, Hagen OA, Kramer-

Johansen. Outcome in refractory out-of-hospital cardiac arrest before and after implementation of an 
ECPR protocol. Resuscitation 2020 Feb 10;162:35-42 
 

23. Tollisen KH, Hadley CL, Dahl GT, Høgvall LM, Sandvik L, Andersen GØ, Heyerdahl F, Jacobsen D. Clinical 
impact of chronic substance abuse in a Norwegian ICU-population. Acta  Anest Scand . 2020 doi: 
10.1111/aas.13766.  
 

24. Åkra S, Aksnes TA, Flaa A, Eggesbø HB, Opstad TB, Njerve IU, Seljeflot I. Markers of remodeling in 
subcutaneous adipose tissue are strongly associated with overweight and insulin sensitivity in healthy 
non-obese men. Sci Rep. 2020 Aug 20;10(1):14055. 
 

25. Niyonzima N, Bakke SS, Gregersen I, Holm S, Sandanger Ø, Orrem HL, Sporsheim B, Ryan L, Kong XY, Dahl 
TB, Skjelland M, Sørensen KK, Rokstad AM, Yndestad A, Latz E, Gullestad L, Andersen GØ, Damås JK, 
Aukrust P, Mollnes TE, Halvorsen B, Espevik T. Cholesterol crystals use complement to increase NLRP3 
signaling pathways in coronary and carotid atherosclerosis. EBioMedicine 2020. Oct;60:102985. 
 

26. Langseth MS, Andersen GØ, Husebye T, Arnesen H, Zucknick M, Solheim S, Eritsland J, Seljeflot I, Opstad 
TB, Helseth R. Neutrophil extracellular trap components and myocardial recovery in post-ischemic acute 
heart failure. PLoS One. 2020 Oct 29;15(10):e0241333.  
 

27. Piuhola J, Kerkelä R, Laine M, Andersen GØ, Ērglis A, Kumsārs I, Thuesen L, Sinisalo J, Niemelä M, Junttila 
MJ.  Lower ST-elevation myocardial infarction incidence during COVID-19 epidemic in Northern Europe. 
Scand Cardiovasc J. 2020 Sep 18:1-3. 
 

28. Sandven I, Eritsland J, Abdelnoor M. Remote ischemic conditioning in patients with acute coronary 
syndromes: A systematic review with meta-analysis and trial sequential analysis. Clin Epidemiol 
2020,12:595-605. 
 

29. Papp Z, Agostoni P, Alvarez J et al. Levosimendan Efficacy and Safety: 20 years of SIMDAX in Clinical Use. 
Card Fail Rev. 2020 Jul 8;6:e19.  
 
 

30. Papp Z, Agostoni P, Alvarez J et al. Levosimendan Efficacy and Safety: 20 Years of SIMDAX in Clinical Use. 
Cardiovasc Pharmacol. 2020 Jul;76(1):4-22 
 

31. Nakstad ER, Stær-Jensen H, Wimmer H, Henriksen J, Alteheld LH, Reichenbach A, Drægni T, Šaltytė-
Benth J, Wilson JA, Etholm L, Øijordsbakken M, Eritsland J, Seljeflot I, Jacobsen D, Andersen GØ, 
Lundqvist C, Sunde K. Late awakening, prognostic factors and long-term outcome in out-of-hospital 
cardiac arrest - results of the prospective Norwegian Cardio-Respiratory Arrest Study (NORCAST).  
Resuscitation. 2020 Apr;149:170-179.  
 

32. Langseth MS, Helseth R, Ritschel V, Hansen CH, Andersen GØ, Eritsland J, Halvorsen S, Fagerland MW, 
Solheim S, Arnesen H, Seljeflot I, Opstad TB. Double-Stranded DNA and NETs Components in Relation to 
Clinical Outcome After ST-Elevation Myocardial Infarction.  Sci Rep. 2020 Mar 19;10(1):5007. 
 

33. Lunde NN, Gregersen I, Ueland T, Shetelig C, Holm S,, Kong XY, Michelsen AE, Otterdal K, Yndestad A, 
Broch K, Gullestad L, Nyman TA, Bendz B, Eritsland J, Hoffmann P, Skagen K. Gonçalves I,Nilsson J, 
Grenegård M, Poreba M, Drag M, Seljeflot I, Sporsheim B, Espevik T, Skjelland M, Thidemann Johansen 
H, Solberg R, Aukrust P, Björkbacka H, Andersen GØ, Halvorsen B. Legumain is upregulated in acute 
cardiovascular events and associated with improved outcome – potentially related to anti-inflammatory 
effects on macrophages. Atherosclerosis. 2020 Mar;296:74-82.. 
 
 

https://pubmed.ncbi.nlm.nih.gov/32820223/
https://pubmed.ncbi.nlm.nih.gov/32820223/
https://pubmed.ncbi.nlm.nih.gov/32820223/
https://pubmed.ncbi.nlm.nih.gov/33119664/
https://pubmed.ncbi.nlm.nih.gov/33119664/
https://pubmed.ncbi.nlm.nih.gov/32945201/
https://pubmed.ncbi.nlm.nih.gov/32945201/
https://pubmed.ncbi.nlm.nih.gov/32714567/
https://pubmed.ncbi.nlm.nih.gov/32639325/
https://pubmed.ncbi.nlm.nih.gov/31926258/?from_term=andersen+go&from_sort=date&from_pos=3
https://pubmed.ncbi.nlm.nih.gov/31926258/?from_term=andersen+go&from_sort=date&from_pos=3
https://pubmed.ncbi.nlm.nih.gov/32193509/?from_term=andersen+go&from_sort=date&from_pos=1
https://pubmed.ncbi.nlm.nih.gov/32193509/?from_term=andersen+go&from_sort=date&from_pos=1
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34. Trøseid M, Andersen GØ, Broch K, Hov JR. The gut microbiome in coronary artery disease and heart 
failure: Current knowledge and future directions.  EBioMedicine. 2020 Feb;52:102649. Review.  

35. Bethke A, Shanmuganathan L, Andersen GØ, Eritsland J, Swanson D, Kløw NE, Hoffmann P. 
Microvascular perfusion in infarcted and remote myocardium after successful primary PCI: angiographic 
and CMR findings.  Eur Radiol. 2019 29(2):941-950. 
 

36. Karlsen H, Bergan HA, Halvorsen PS, Sunde K, Qvigstad E, Andersen GØ, Bugge JF, Olasveengen TM. 
Esmolol for cardioprotection during resuscitation with adrenaline in an ischaemic porcine cardiac arrest 
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