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LOW-DOSE DOBUTAMINE INFUSION AND SINGLE-DOSE TOCILIZUMAB IN ACUTE 

MYOCARDIAL INFARCTION PATIENTS WITH HIGH RISK OF CARDIOGENIC SHOCK 

DEVELOPMENT 

– A 2X2 MULTIFACTORIAL, DOUBLE-BLINDED, RANDOMIZED, PLACEBO-CONTROLLED TRIAL 

 

DANISH TITLE 

LAV-DOSIS DOBUTAMIN INFUSION OG EN ENKELT DOSIS TOCILIZUMAB TIL PATIENTER 

MED AKUT MYOKARDIEINFARKT OG HØJ RISIKO FOR UDVIKLING AF KARDIOGENT SHOCK 

– ET 2X2 MUTLIFAKTORIELT, DOBBELT-BLINDET, RANDOMISERET, PLACEBO-KONTROLLERET STUDIE. 

 

STATEMENT 

This protocol including amendments, as well as written information and consent forms will 

be submitted to the regional ethics committee for review and approval prior to initiation of 

the trial. The trial will be executed in accordance with this protocol and its amendments, 

compliant to regulatory demands and applicable law. 

 

AIM 

In the present study, we aim to investigate the effects of dobutamine infusion and/or a single 

intravenous (IV) dose of the IL-6 antagonist Tocilizumab administered after percutaneous 

coronary intervention (PCI) to patients with acute myocardial infarction (AMI) presenting < 

24 hours from onset of chest pain and an intermediate to high risk of cardiogenic shock (CS) 

by assessment with the ORBI risk score (≥11 – not in overt shock at hospital admission), 

Table 1. Plasma concentrations of N-terminal pro-B-type natriuretic peptide (NTproBNP) as 

a proxy for development of cardiogenic shock (CS) and hemodynamic instability will be sam-

pled for primary endpoint analysis. Effects on clinical parameters, mortality, morbidity as well 
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as specific indicators of inflammation, cardiac function, and infarct size will secondarily be 

assessed noninvasively. 

The rationale behind the current study is that inflammatory and neurohormonal re-

sponses are associated with subclinical hemodynamic instability in patients with AMI with 

high risk of CS have worse outcomes. The potentially unstable condition may be targeted 

pharmacologically as an add-on to existing therapy. This is investigated in patients at ele-

vated risk of CS by sampling biomarkers reflecting the inflammatory and neurohormonal 

responses, as well as determining effects on patient outcomes and infarct size. 

 

TABLE 1. VARIABLES COMPRISING THE ORBI RISK SCORE 

 

First medical contact is defined as time from first ECG confirming the 

AMI-diagnosis to first balloon (PCI).  

Abbreviations: TIA (transient ischemic attack), PCI (percutaneous 

coronary intervention), sBP (systolic blood pressure), PP (pulse 

Variable Points

Age>70 years old 2

Previous stroke/TIA 2

Presentation as cardiac arrest 3

Anterior myocardial infarction 1

First medical contact-to-PCI>90 min 2

Killip class II on admission 2

Killip class III on admission 6

Heart rate >90/min on admission 3

sBP <125 mmHg and PP <45 mmHg on admission 4

Glycemia >10 mmol/L on admission 3

Culprit lesion of the left main 5

Post-PCI TIMI flow <3 5
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pressure), TIMI (thrombolysis in myocardial infarction), ECG (elec-

trocardiogram), AMI (acute myocardial infarction).  

 

 

BACKGROUND 

Despite an overall reduction in mortality in patients with ST-elevation myocardial infarction 

(STEMI), patients developing CS have a high short-term mortality of up to 50%.1-3 A sys-

temic inflammatory response is often seen in patients with CS thereby complicating the in-

tensive care (ICU) treatment.1 

Approximately 1/3 of STEMI-patients developing CS are not in overt shock at time of 

hospital admission, but will  develop hemodynamical instability within the following hours to 

days.2 3 Patients at risk for CS development may be clinically stable or relative hypotensive 

or tachycardic but with e.g. normal lactate (Society for Cardiovascular Angiography and In-

terventions (SCAI) classification A and B).4 Irrespective of when CS occurs, mortality has 

been shown to remain high.2  

NTproBNP is a biomarker reflecting neurohormonal activation released from the myo-

cardium in response to cardiomyocyte stretch5 and myocardial ischemia.6-8 It is inversely 

correlated with hemodynamic measurements (including cardiac output)9 and associated 

with mortality in patients with STEMI.10 Previous studies suggest that the plasma concen-

tration of biomarkers reflecting neurohormonal activation is higher in patients developing CS 

after hospitalization compared to hemodynamically stable STEMI-patients.11-13  

Dobutamine is a sympathomimetic drug with an agonistic effect primarily on the beta1-

receptor and some beta2- and minimal alpha-receptor activation. In patients with myocardial 

infarction dobutamine induces significant positive inotropic- and dose-dependent 
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chronotropic effects and decreases afterload by peripheral vasodilatation. The combination 

of the inotropic effect and the afterload reduction significantly increases cardiac output.14  

In ischemic heart disease (IHD), a range of studies from the pre-primary PCI era to mod-

ern day treatment suggest that modulation of the inflammatory response may prove benefi-

cial – both in the acute and chronic phase.15-20 Interestingly, the humanized anti-interleukin 

(IL) 6 anti-body Tocilizumab targeting the IL-6 receptor (IL6RA) has recently been shown to 

reduce troponin leakage and increase salvage index suggesting reducing final infarct size 

when administered to patients with acute myocardial infarction (MI).21 22 Furthermore, a re-

cently published trial showed reduced troponin / creatin-kinase-MB (CKMB) levels in pa-

tients with out-of-hospital cardiac arrest (OHCA) of cardiac etiology indicating a reduction in 

infarct size and a temporal reduction in NTproBNP in the Tocilizumab group compared to 

the placebo group.23 

A recent study has established and validated a new score for prediction of the develop-

ment of in-hospital CS - the Observatoire Régional Breton sur l’Infarctus (ORBI) risk score 

(Table 1) in two French STEMI-cohorts.24 The risk score showed a high predictive value for 

development of in-hospital CS with an area under the receiver operating characteristics 

(AUCROC) curve of 0.84 (95% confidence interval (CI) = 0.81-0.87) vs. 0.83 (0.80-0.87) in 

the derivation vs. the validation cohort, respectively.24 The ORBI Risk Score was validated 

in a Danish cohort of 2,247 patients with suspected STEMI in two tertiary heart centers and 

found a comparable predictive value with an AUCROC of 0.84 (0.78 – 0.89).2 11 25 
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METHODS 

The planned study is an investigator-initiated, randomized, double blinded clinical trial.  

Consecutive patients at Copenhagen University Hospital, Rigshospitalet admitted with AMI 

< 24 hours from chest pain will be screened.  

Patients eligible for trial inclusion will be randomized 2:2 to receive a continuous IV do-

butamine infusion of 5 mcg/kg/minute versus placebo for 24 hours and to receive a single 

IV dose of tocilizumab (1-hour infusion) versus placebo administered after PCI.21 22 

Treatment with the investigational drug will be initiated as soon as possible but no later than 

2 hours after transfer to the coronary care unit (CCU) and after informed consent. All in-

cluded patients will follow usual treatment according to current guidelines.26  

 The biomarker NTproBNP will be measured in blood samples drawn upon hospital ad-

mission in patients with ORBI risk score ≥11, and after 3, 12, 24, 36 and 48 hours from 

admission (Figure 1). After treatment termination, 2D-echocardiography will be performed 

acutely and within 2 days to evaluate left ventricular ejection fraction (LVEF), and cardiac 

magnetic resonance imaging (cMRi) with late gadolinium enhancement technique prior to 

hospital discharge as close to 48 hours post-MI and after 3 months after discharge will be 

performed to calculate area at risk and salvage index after AMI.  

Blood samples (40 mL) will be obtained and stored in a biobank for subsequent meas-

urement of biomarkers reflecting inflammation, neurohormonal activation, neuronal injury, 

connective tissue function and other relevant pathophysiological processes. These bi-

omarkers will solely have research interest and no clinical implications. Furthermore, no 

genetic biomarkers and markers associated with malignancy development will be measured. 

Any leftover blood from the research biobank will be transferred to a biobank for future 
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research and stored for up to 10 years solely for research purposes. After this period blood 

samples will be destroyed. 

 

FIGURE 1: Stratification and randomization 

 

Abbreviations: AMI (Acute Myocardial Infarction), PCI (percutaneous coronary intervention), ORBI 

(Observatoire Régional Breton sur l’Infarctus), NTproBNP (N-terminal proB-type natriuretic peptide), 

HeartQoL (European Quality of life survey), EQ-5D-5L (The 5-level EuroQol-5, Health-Related Qual-

ity of Life), HADS (Hospital Anxiety and Depression Scale), MoCA (Montreal Cognitive Assessment).  

 

A research fellow will validate and register data on all screened patients in a REDCap 

database including ORBI risk score, biomarkers, angiographic findings, and PCI (when per-

formed), chest pain after the procedure and ST-segment elevation resolution, age, gender, 

demography, clinical characteristics, and events during index admission will be recorded. 

Data will be coupled to the national patient registry, which holds information on all Danish 

citizens with regards to ICD-10 codes from all hospital admission and outcome measures, 

and the Danish National Database of Reimbursed Prescriptions.  

 

SAMPLE SIZE CALCULATION 
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Based on recent data from our institution (yet unpublished), atrial natriuretic peptide (ANP) 

levels measured 12 hours after admission were assumed be distributed in a log-normal 

fashion with a variation coefficient of 0.59. Assuming a minimal clinically relevant difference 

of 30% between treatment strata, the trial would achieve a power of 0.86 at a significance 

level of 0.05 if 88 patients were included. To correct for dropouts and missing data, we chose 

to include 100 patients in the trial. Assuming that ANP and BNP/NTproBNP have similar 

distributions, we expect a reduction in NTproBNP from 1338 ng/L to 937 ng/L in the inter-

vention group based on previous data.27 

 

RECRUITING 

When the AMI-patient is treated acutely in the catheterization laboratory (cath. lab.) the staff 

will evaluate the ORBI Risk Score in all patients for initial risk stratification. If the patient is 

eligible for inclusion in the study with an ORBI risk score ≥11 and not fulfilling any exclusion 

criteria the treating physician will ask the patient for permission to notify the research fellow 

on call with the purpose of obtaining informed consent for randomization in the study. At the 

CCU written study material is handed to the patient. The patient will be offered to involve an 

impartial witness when receiving information regarding the study, as in the case when 

he/she is unable to read. Verbal information will be given by a sub investigator (medical 

doctors only) whom has been delegated this role and who is GCP certified. The patient will, 

to the best of the department’s ability, be placed in a quiet, uninterrupted area in order to 

preserve privacy and a freely given consent. The patient will be given a minimum of 30 

minutes to consider the material, with the opportunity to ask questions before and during 

this time. The time frame for consent has been determined based on the pathophysiology 
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for which intervention is sought in this trial, as a longer delay to treatment implies a risk of 

patients entering the condition of cardiogenic shock before the treatment is initiated. 

All registrations concerning screening and informed consent will be stored in a RedCap da-

tabase.  

 

RANDOMIZATION 

Randomization will be performed utilizing a module integrated with the eCRF in accordance 

with the institution Standard Operating Procedure (SOP-RED.007.01- Randomization i 

REDCap). It follows that the sponsor nominates an entity to perform the technical task of 

setting up and generating an allocation table in accordance with the protocol, as described 

in the referenced SOP section concerning blinded allocation. The investigator or assigned 

co-investigator will enter the eCRF module patient identification data and parameters deter-

mining in- and exclusion and stratification by STEMI/NSTEMI. The computerized module 

will assign the treatment arms corresponding to a label “A” or “B” and “C” or “D”.  
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PARTICIPANTS 

INCLUSION CRITERIA 

- Acute myocardial infarction 28  

- Revascularization with PCI 

- Presentation within 24 hours of chest pain 

- ORBI risk score ≥ 1124 

- Age ≥ 18 

 

EXCLUSION CRITERIA 

- Unwilling to give informed consent to study participation 

- Unable to give consent due to language barrier  

- Comatose after cardiac arrest 

- Cardiogenic shock with systolic blood pressure < 100 mmHg for more than 30 minutes 

or need for vasopressor to maintain blood pressure and arterial lactate > 2,5 (2,0) mmol/L 

developed before leaving the cath. lab. 

- Other major clinical non-coronary condition (stroke, sepsis etc.), which can explain a high 

ORBI risk score 

- Referral for acute coronary artery bypass grafting (CABG) (< 24 hours) after the CAG, 

whereas subacute (>24 hours will be included)  

- Contraindications against dobutamine infusion (sustained ventricular tachycardia prior to 

admission or noted in the cath.lab., known pheochromocytoma, idiopathic hypertrophic 

subaortic stenosis) 

- Tocilizumab allergy 

- Pregnant- or breastfeeding women 
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- Known liver disease/dysfunction 

- Ongoing uncontrollable infection 

- Immune deficiency/treatment with immunosuppressants 

- Known, uncontrolled gastrointestinal (GI) disease predisposing to GI perforation 

 

In patients with coronary biomarkers without dynamic elevation (‘rise-and-fall’) reflecting 

other condition than AMI, treatment with the assigned study drug(s) will be completed and 

the patient will be included in sensitivity analyses but will not have cMRi performed. Inclusion 

in other studies/trials will not automatically lead to exclusion.  
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OUTCOMES 

PRIMARY OUTCOME 

NT-proBNP plasma concentration being assessed at multiple time points (including the pri-

mary endpoint) will be analyzed by application of a linear mixed model of covariance. As the 

biomarker will be measured prior to initiation of the study drug, the models will be baseline 

corrected (i.e., constrained linear mixed models, CLMM). The main result of these analyses 

will be the treatment-by-time interaction as a marker of whether the NTproBNP levels 

change differently over time in the treatment versus the placebo arm.   

We will conduct analyses for the two interventions (dobutamine and Tocilizumab) sepa-

rately. For the analysis, we will include the dobutamine-Tocilizumab interaction in order to 

analyze co-linearity in possible treatment effects. Logarithmic transformation will be applied 

to approximate normal distribution as appropriate. Analyses will be adjusted for pre-admis-

sion use of betablockers. Stratification in non-STEMI (NSTEMI) vs. STEMI will be included 

in the randomization algorithm to ensure an equal distribution of the two patient categories. 

Patients dying prior to intervention but after obtaining biomarkers a modified intention to 

treat analyses will be applied with sensitivity analyses of the third quartile of the biomarker 

in the living patients.  

 

SECONDARY OUTCOMES 

- Development of in-hospital CS and/or in-hospital cardiac arrest  

- Infarct size and salvage index measured by cMRi  

- Long-term all-cause mortality 
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- Biomarkers reflecting neurohormonal activation, endothelial function/damage, inflamma-

tion (pro- and anti-inflammatory processes – including IL-6 and C-reactive peptide 

(CRP)), connective tissue damage, organ dysfunction, and other relevant processes 

- PCI operator’s post-procedure clinical assessment of the patient (survives to discharge 

‘yes/no’) 

- Development of non-cardiac arrest arrythmia (sustained ventricular tachycardia, atrial 

fibrillation with a frequency above 120 for more than 30 minutes) during index admission 

(safety) 

- 2D echocardiographic measurements of hemodynamics (VTI) and left ventricular func-

tion including strain measurements according to protocol 

- Re-admission (all cause and cardiovascular) during the first year after index hospitaliza-

tion  

- Re-admission with heart failure and re-infarction 

- SOFA score29 30 (PaO2, FiO2, on medical ventilation, Platelets, GCS, Bilirubin, mean 

arterial pressure OR administration of vasoactive agents required, Creatinine, Is this a 

COVID-19 patient?) 

- Quality of Life and mental and cognitive health at baseline and after three months  

 

LONG-TERM OUTCOMES 

If a significant reduction in the primary endpoints is observed, we will continue inclusion to 

assess mortality in more centers aiming at a national level. 
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QUALITY OF LIFE, MENTAL HEALTH AND PATIENT-RELATED CLINICAL DE-

MOGRAPHICS 

 

QUALITY OF LIFE AND MENTAL AND COGNITIVE HEALTH 

 

European Quality of life survey (HeartQoL) 

To measure disease-specific health-related quality of life the HeartQoL is chosen. The de-

velopment of the instrument was supported by the European Society of Cardiology and the 

European Association of Preventive Cardiology.31 The 14 items patient reported outcome 

has been cross-culturally translated into Danish and showed acceptable psychometric prop-

erties in cardiac patients following heart valve surgery, ischemic heart disease and recipients 

of implantable cardioverter defibrillator.32-34 Moreover, the outcome measure have shown a 

significant linear association between all-cause mortality and both lower global HRQoL 

(HR = 1.67, 95% CI: 1.26-2.23) and physical HRQoL scores (HR=1.71, 1.33-2.21) and be-

tween readmission and both lower HRQoL global (HR=1.73, 1.41-2.12) and physical HRQoL 

scores (HR = 1.63, 1.35-1.96) in patients with ischemic heart disease.33 

 

The 5-level EuroQol-5 (EQ-5D-5L) 

 The EQ-5D-5L is a generic Health-Related Quality of Life (HRQoL)  measurement tool de-

veloped as a generic instrument for HRQoL.35 EQ-5D-5L consists of five dimensions (mo-

bility, self-care, usual activities, pain/discomfort and anxiety/depression), each of which has 

five levels (no problems, slight problems, moderate problems, severe problems or unable 

to), and a visual analogue scale (EQ VAS). The EQ VAS records the patient’s self-rated 

health on a visual analogue scale (0-100), where the endpoints are labelled ‘The best health 
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you can imagine’ and ‘The worst health you can imagine’. The EQ-5D-5L is translated to 

Danish but no psychometric evaluation of the Danish version has been published. However, 

several studies have evaluated the English version and found acceptable psychometric 

properties for convergent validity and test-retest reliability. An overall Cronbach's α of 0.73 

has been found in a population of coronary heart disease patients.36 

 

Anxiety and Depression Scale (HADS) 

The Hospital Anxiety and Depression Scale (HADS), a 14-item questionnaire is designed to 

detect the presence of mild degrees of mood disorders in non-psychiatric hospital outpa-

tients.37 The HADS consists of 2 sub-scales: depression and anxiety. Higher scores repre-

sent more emotional problems. The scale has a concurrent validity of 0.73 compared with 

the Beck Depression Inventory and alpha is 0.83 (anxiety subscale) and 0.82 (depression 

subscale). The HADS is a valid and internally consistent measure, with a mean Cronbach's 

α of 0.83 and 0.82 for the HADS-A and HADS-D, respectively. Scores of 0–7 for either sub-

scale are regarded as normal and scores of 8–10 suggest the presence of a mood disor-

der.38 Scores of 11 and above indicate the probable presence of a mood disorder.39 

Questionnaires will be administered at baseline and after three months. The questionnaires 

in the trial will be completed electronically in the questionnaire system Redcap with 'single 

user', which meets the data legislation for logging. If patients do not complete the question-

naire electronically, the material can be administered in paper form and independent trial 

personnel then enters the responses into the database. 

 

CLINICAL CHARACTERISTICS  
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Cognitive status 

 

Montreal Cognitive Assessment (MoCA) 

 To evaluate the patient’s cognitive status the Montreal Cognitive Assessment tool (MoCA) 

will be used.40 The MoCA is a one-page 30-point brief stand-alone cognitive six-dimensional 

screening test administered in approximately 10 minutes. The MoCA evaluates six cognitive 

domains for detecting even mild cognitive impairment: Attention, visuospatial, construction, 

executive functioning, memory, language and orientation. MoCA is validated in a Danish 

cohort age above 65. The maximum score is 30 points. A summary score of ≥26-30 is con-

sidered normal. 

 

Frailty 

Frailty is measured by the Clinical Frailty Scale developed by Rockwood and colleges.41 It 

is a cumulative deficit model consisting of a 9-point scale where patients’ frailty is measured 

based on clinical judgement – clinical signs, symptoms, diseases and disabilities. A frailty 

index (FI) score is calculated as a proportion of the number of deficits present. Each 1-

category increment of the scale significantly increased the risk of death. It is recommended 

for use in AMI populations.42 

 

The Clinical Frailty Scale is supplemented by the Study of Osteoporotic Fractures of Frailty 

(SOF index).43 It comprises three items and assesses weight loss, inability to rise from a 

chair five times without using the arms and self-reported poor energy. Frailty defined by the 

SOF index is identified by the presence of 2 or more of the following 3 components: (1) 

weight loss (irrespective of intent to lose weight) of 5% or more between (2) the subject's 
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inability to rise from a chair 5 times without using her arms; and (3) reduced energy level, 

as identified by an answer of “no” to the question “Do you feel full of energy?”. Patients with 

none of these components are considered to be robust, and those having 1 component are 

considered to be in an intermediate of pre-frail stage.  

 

Grip strength 

Is measured by the SAEHAN Digital Hand Dynamometer. The SAEHAN Digital Hand Dyna-

mometer is a Highly accurate grip strength measurement. It measures from 0-200 pounds 

(lbs.) or from 0-90 kilograms (kg).  
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SAFETY 

Patients included in the present study are as indicated by the ORBI risk score high-risk AMI 

patients, but not in overt shock when included. Therapeutic agents aiming to reduce the risk 

of cardiogenic shock and thereby a high risk of death are needed, but at the same time 

without compromising the safety of the patient. The present study investigates the effect of 

anti-inflammatory treatment prior to PCI with a single IV dose of 280 mg Tocilizumab vs 

placebo and the vasoactive and inotropic agent dobutamine vs. placebo for hemodynamic 

support following PCI. 

Tocilizumab is a humanized monoclonal antibody targeting the IL-6 receptor. It is ap-

proved for treatment of rheumatoid arthritis but has shown promising results when adminis-

tered to patients with AMI.21 22 In addition, a previous small trial on Tocilizumab vs. placebo 

administered to AMI-patients revealed no safety concerns.44 Furthermore, in rheumatoid ar-

thritis patients, Tocilizumab was evaluated in a systematic review of 19 studies (11 RCTs) 

and appeared safe compared to other treatments with regards to risk of AMI, stroke and 

major adverse cardiac events (MACE)45, and Tocilizumab was not seen causing QTc-pro-

longation.46 A recent randomized pilot trial from our group in 80 comatose patients resusci-

tated from OHCA with Tocilizumab vs. placebo for modulation of the systemic inflammatory 

response (SIRS) showed no increased occurrence of adverse- or serious adverse events.23 

47 Especially no increased frequency of infections using the same dosage of Tocilizumab as 

planned for the present study were found.23 Tocilizumab has also been tested as a potential 

treatment for the ongoing Covid19-pandemic, and a review of its efficacy and safety likewise 

found no increased risk of infections and adverse events.48 

 With regards to hemodynamic support in high-risk AMI patients dobutamine was chosen 

for its ionotropic properties with increased cardiac contractility and reduction of systemic 
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vascular resistance and thereby unloading of the left ventricle.49 Concerns regarding the use 

of classic inotropic agents stimulating the beta-receptor–cAMP pathway for patients not ex-

periencing acute heart failure with hypoperfusion have been raised, due to a possible in-

creased risk of arrhythmia, progression of myocardial ischemia and potentially increased 

mortality.50 Dobutamine is contraindicated in patients with hypertrophic obstructive cardio-

myopathy and may be less effective in patients receiving betablockers, which we will inves-

tigate as a supplementary interaction analysis. The adverse effects of dobutamine are dose-

related, facilitating atrioventricular conduction, with possible rapid ventricular response in 

patients developing atrial fibrillation.  

Clinical parameters including blood pressure will be measured every hour during the first 

three hours and if stable every three hours during the first 24 hours of admission or accord-

ing to Early Warning Score (EWS) algorithm. Patients will be monitored by telemetry during 

admission and during dobutamine infusion additional continuous cardiac monitoring will be 

performed. From this device, mean, maximum and minimum heart rate frequency will be 

recorded. This will give us the opportunity for registration of detailed ectopic activity including 

supraventricular and ventricular ectopic beats, runs and sustained arrhythmias.  

 

TREATMENT PROCEDURES AND IMP BLINDING 

The IL-6 receptor antagonist tocilizumab and placebo will both be administered intrave-

nously over a period of one hour starting as soon as possible after admission. Prepared 

study drug must be kept refrigerated until used and must be administered within 8 hours of 

production. The study drug administration schedule will be identical for subjects receiving 

tocilizumab and placebo. Qualified healthcare personnel will perform all infusions of the 

study drug, and subject self-administration will not occur. 
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The site will establish a formal, documented collaboration with a near-by ward with 24/7 

service for preparation of the study drug. The attending nurse at the preparation ward will 

be notified to prepare a set of study drug and placebo. Identification, mixing, dilution and 

labeling of the investigational products will be cross-checked within the collaborating ward 

according to an agreed, documented, two-person workflow under the sponsor’s responsibil-

ity to assure that safety, registration and blinding criteria are met, and unintentional unblind-

ing is avoided. 

The prepared drug kits will be delivered to the investigation ward with the study labels as 

sole means of reference. 

Personnel will be specifically trained prior to and have access to written, printed instructions 

concerning all details regarding preparation, administration, and monitoring procedures 

available with the kits of study drugs. All personnel will be qualified and trained in accord-

ance with GCP, and the sponsor will maintain documentation pertaining to everyone’s qual-

ifications and consent to registration. IMP storage, handling and any discarding will be sub-

ject to mandatory record keeping in agreement with the institution GCP unit’s standard op-

erating procedure guidelines. 

Record keeping will include timed interval temperature measurements of storage as well as 

inventory management with the purpose of obtaining full traceability of batch identification 

and amount dispensed. Inventory will also be kept at a center-level, comprising name, 

strength and packaging size of the medication, the amount received, date of receival, batch 

number, date of expiry, amount available on location, date and initials of the record-keeping 

individual. 
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INVESTIGATIONAL PRODUCT DOSAGE  

The single dose Tocilizumab (RoActemra®, Roche) of 280 mg will be added isotonic (9%) 

normal saline to a total volume of 100 ml. This treatment regimen is similar to the regimen 

used for rheumatoid arthritis and recently used in a clinical trial in STEMI patients.22 The 

placebo kit will contain 100 mL of isotonic (0.9% normal saline). Tocilizumab infusion is 

administered within one hour. The infusion can be administered in a central or peripheral 

intravenous line. The study drug label (‘A’ or ‘B’) is documented along with time of study 

drug infusion start, time of study drug infusion completion.  

Standard dosage of Dobutamine is initially 2-3 yg/kg/min, which in a daily clinical setting 

can be increased up to 20 yg/kg/min. Due to the possible adverse effects of tachyarrhythmia, 

a low maintenance dose in the current study of 5 yg/kg/min of Dobutamine is chosen. The 

study drug label (‘C’ or ‘D’) is documented along with time of study drug infusion start, time 

of study drug infusion completion.  

The manufacturing nurse will use RedCap confirming his/her identity as investigational 

drug manufacturer and will through the website obtain information as to whether kit ‘A’ or ‘B’ 

will contain Tocilizumab and / or saline and ‘C’ or ‘D’ will contain Dobutamine and/or saline. 

 

TREATMENT DEESCALATION / TERMINATION 

In case of persistent supraventricular tachy-arrhythmia > 130 BPM for > 30 minutes Dobu-

tamine infusion will be diminished to 2.5 yg/kg/min. Hereafter in case of further tachy-ar-

rhythmia dobutamine will be discontinued at the discretion of the treating physician.  

The dose of the Tocilizumab will be fixed. If clinical signs of an allergic reaction or other 

severe side effects are suspected, the infusion will be terminated immediately. No dosage 
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adjustments are intended. A standard operating procedures (SOP) manual will be made 

available to all clinicians involved in the study. 

 

ADVERSE EVENT REPORTING 

Adverse events will be recorded daily for the first 7 days in a pre-specified form in the eCRF. 

Adverse events occurring after day 7 will be evaluated at 30- and 180-day follow-up. At each 

assessment of all adverse events, serious adverse events (SAE) and suspected unexpected 

serious adverse reactions (SUSAR) must be recorded by the investigator and evaluated. 

Each SAE and SUSAR requires the sponsor to fill in the AE form, including the following 

variables: description of event, onset and end of event, severity, relation to the intervention, 

action taken, and outcome. Any adverse events occurring during the study will be treated 

according to established standards, and the subject will be followed until the event has dis-

appeared or stabilized. On a yearly basis, a safety rapport containing information on serious 

adverse events/reactions will be submitted to the Danish Health and Medicines Authority. 

 

Adverse Events (AE) 

Events are defined as any untoward medical occurrence in a patient administered a medic-

inal product and which does not necessarily have a causal relationship with this treatment. 

Adverse events will be reported daily, within 24 hours from awareness, through the eCRF. 

 

Serious Adverse Events (SAE) 

For each AE reporting, there will be an additional question, as to whether there has been a 

serious adverse event. A SAE is an AE that results in death, is life threatening, requires 

hospitalization or prolongation of hospitalization, or results in significant disability, including 
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congenital anomaly or birth defect. Any SAE must be reported to the sponsor within 24 hours 

of awareness.  

 

Suspected Unexpected Serious Adverse Reactions (SUSARs) 

A SUSAR is an unexpected and serious reaction to the investigational drug. The investigator 

assesses potential causality between investigational product, and whether the reaction is 

suspected will be assessed by the sponsor. The Summary of Product Characteristics for 

RoActemra and Dobutrex will be used for this assessment. The sponsor will be responsible 

to report all life-threatening of lethal SUSARS to the Danish Health and Medicines Authority 

as soon as possible and no later than 7 days after being aware of such an event. Non-life 

threatening SUSARs will be reported as soon as possible and no later than 15 days after 

the event.  

 

Severity of Adverse Events 

For each AE, severity will be graded accordingly: 

- Mild: Transient symptoms, no interference with subject’s daily activities 

- Moderate: Marked symptoms, moderate interference with subject’s daily activities 

- Severe: Considerable interference with subject’s daily activities 

 

Relationship of AE to Trial Intervention 

For each AE, relationship to trial intervention will be rated accordingly: 

- Probable: Good reason and sufficient documentation to assume a causal relationship 

- Possible: A causal relationship is likely and cannot be excluded 

- Unlikely: The event is most likely related to an etiology other than the intervention 
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- Unknown: Causality is not assessable  

 

For the conditions bleeding, infection and arrythmia, the following definitions will apply in 

reporting:  

Major bleeding: Uncontrolled bleeding (>1 unit of blood/10kg/hour), or any bleeding causing 

fatality or critical organ affection, (e.g. intracranial, intraocular, intraarticular, pericardial), or 

any other bleeding requiring > 2 units of transfused blood or volume replacement. 

Infection: Upper airway infection, pneumonia, sepsis, pyelonephritis, diverticulitis. 

Arrythmia: Ventricular fibrillation (VF), sustained ventricular tachycardia (VT), new-onset 

atrial fibrillation/flutter, persistent supraventricular tachy-arrhythmia (> 130 BPM > 30 

minutes). 

 

Reference Document 

Relationship to trial intervention will be determined according to the manufacturer ‘summary 

of product characteristics (Appendix D, E). 

 

Procedures for Un-Blinding the Treatment Allocation 

The identification of treatment allocation will be maintained at a computer located at 

Rigshospitalet but protected from participants of the study. Authorized site staff will be pro-

vided with a unique Personal Identification Number (PIN) to obtain unblinding information. 

This PIN is unique to the individual and must not be shared.  

A subject’s treatment assignment should only be unblinded by a study site when knowledge 

of the treatment is essential for the further management of the subject or if needed for safety 
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reporting to regulatory authorities. Unblinding at the study site for any other reason will be 

considered a protocol deviation. 

For unblinding at the site, the Principal Investigator should if possible be contacted before 

unblinding any subject’s treatment assignment. At the latest, the principal investigator must 

be notified within 1 working day after the event, and the unblinding must be documented in 

the subject’s case report form.  

 

SAFETY MONITORING 

The trial will be conducted according to the Act No. 593 of 14 June 2011 on Act on Research 

Ethics. Review of Health Research Projects. The investigators will immediately notify the 

regional ethics committee and Danish Medicines Agency in case of occurrence of unex-

pected serious adverse reactions within the interventions period. The report will be accom-

panied by comments on possible implications for the trial, and notification will be made within 

seven days after the investigators have obtained knowledge of the event. Please see the 

supplementary material.  

 

INFORMED CONSENT 

The study will be conducted in adherence to national and international standards of GCP.  

A subject has the right to withdraw from the study at any time, for any reason, without prej-

udice to his or her future medical care by the physician or at the institution. Any subject who 

withdraws consent to participate in the study will immediately be removed from further treat-

ment and/or study observation on the date of request. In addition, the investigator and the 

sponsor have the right to withdraw a subject from the study if any of the following occurs:  
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1. Refusal by the subject to continue observations  

2. Decision by the investigator that termination is in the subject’s best medical interest  

 

Should a subject request or decide to withdraw from the study, all efforts will be made to 

complete and report the observations as thoroughly as possible up to the date of withdrawal. 

All information should be reported on the applicable case report forms. A complete final 

evaluation and assessments according to outcome measures will be made at the time of the 

subject’s withdrawal. The End of Study case report form will be completed with an explana-

tion for the withdrawal. If the withdrawal of a subject is due to an adverse event, follow-up 

visits should be scheduled until the adverse event has resolved or stabilized. Unless consent 

has been withdrawn, follow-up data on deaths and hospitalizations will be collected until 

study termination or a maximum of 48 months since enrolment of the subject. Unless spe-

cifically requested by the patient, the patient will be followed for the primary endpoint until 

end of study. 
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ETHICAL CONSIDERATIONS 

All patients will be included after informed (written and oral) consent in accordance with the 

Danish Data Protection Act and the General Data Protection Regulation with electronical 

signature in via RedCap. Neither participation in the trial nor administration of study drug will 

interfere with or delay diagnostic or therapeutic procedures. The trial will investigate the 

beneficial effects of the IL-6RA Tocilizumab and / or dobutamine administered as soon as 

possible after PCI in AMI-patients presenting < 24 hours from chest pain and ORBI risk 

score ≥11.  

 The ethical justifications for acute administration of Tocilizumab and dobutamine in AMI-

patients are that knowledge of the inflammation reducing effects of IL-6RA in AMI-patients 

cannot be gained outside of the acute setting as proposed. Similar research in a non-acute 

setting is not possible, as we aim to investigate the development of cardiogenic shock after 

hospital admission, which often occurs during the first couple of hours after AMI. The aim of 

the study is to assess the benefit of reducing inflammation in AMI-patients – a response that 

has been proposed associated with poor outcome. Infusion of dobutamine will need to be 

initiated as soon as possible after PCI to alleviate the progressive ischemia-reperfusion in-

jury following AMI and early revascularization.  

Study drug infusion is approved for other medical conditions and is expected to be of 

minimal risk to the subjects. Increased knowledge on the therapeutic potential of Tocili-

zumab would increase scientific knowledge of AMI-patients in general, and the SIRS-like 

response in particular, without exposing the patients to high risk. Inclusion in the study may 

benefit the individual participant as we hypothesize that development of CS and infarct size 

will be diminished, and therefore will be valuable to the group of high-risk AMI-patients, since 

further knowledge is needed to continue to improve treatment in this specific patient group.  
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DATA HANDLING AND RECORD KEEPING 

The patient’s records will be reviewed by study related personnel and the endpoint commit-

tee to assess clinical endpoints. The patient is informed about this and gives informed con-

sent to this when entering the study. The investigators are responsible for ensuring the ac-

curacy, completeness, legibility and timeliness of the data recorded in the eCRFs. The in-

formed consent gives the investigator and possibly control authority direct access to data 

from the patient's journal. These are used to view information on the participant’s medical 

condition necessary for the conduct of the trial and for self-control, quality control and mon-

itoring.  

 

DIRECT ACCESS TO SOURCE DATA/DOCUMENTATION 

The principal investigator will permit monitoring, audits, reviews of ethical committees and 

regulatory authorities’ direct access to source data, blinded to treatment allocation. An inde-

pendent Data Monitoring Committee consisting of members with relevant expertise will be 

assembled prior to study commencement. This committee will periodically review safety data 

and enrollment trends. 

 

QUALITY CONTROL AND ASSURANCE 

The trial will be externally monitored by the national GCP unit at the Copenhagen GCP 

center. A monitoring plan will be conducted prior to trial initiation. The frequency of onsite 

monitoring will depend on compliance with the protocol, number of enrolled patients, and 

quality of data handling. There will be mandatory monitoring before and after the trial and at 

least once during the trial. The GCP will monitor inclusion and exclusion criteria, consent 
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obtained in all subjects according to legislation, and data included in the eCRF. The principal 

investigator will be responsible for all data in the eCRFs.  

 

PUBLICATION OF RESULTS 

The results obtained in accordance with the protocol and any amendments in their approved 

form will be uploaded to the EudraCT portal as soon as possible within a 1-year time frame. 

Data will be published to clinicaltrialsregister.eu. 
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FINANCE 

The study is an investigator-initiated trial conceived and conducted by medical doctors from 

the Heart Centre at Rigshospitalet, Copenhagen University Hospital. When financial support 

has been obtained, the regulatory organs will be notified, and the participant information 

updated accordingly. The funding will cover expenses as listed in the budget overview. The 

financial support will be deposited to a project specific research account, which is adminis-

trated by the hospital and under public revision. The study is independent of commercial 

interests. External sponsors will have no influence on the conduct of the study. Participants 

will not receive any financial compensation. 
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TASKS AND RESPONSIBILITIES 

 

Joakim Kunkel, MD and Sarah Holle, MD will uptake informed consent from patients and 

perform inclusion in the trial. 

 

Helle Søholm, MD, PhD and Professor, MD, Dr. Med. Christian Hassager will take respon-

sibility as a primary investigator and sponsor, respectively, according to current legislation 

and regulations.  

 

All collaborators are GCP-certified. The sponsor holds documentation thereof. 
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