
 

 

 University of Groningen

Treatment of cardiac patients and complications on the ICU
Bergman, Remco

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Bergman, R. (2017). Treatment of cardiac patients and complications on the ICU. [Thesis fully internal
(DIV), University of Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/6447c27b-53fc-4b72-a199-6ae5dd356d52


Chapter One

General introduction and scope of the 

thesis





11

General introduction and scope of the thesis

The beginnings of CPR
Though Cardiopulmonary Resuscitation (CPR) may date back hundreds or even thousands 
of years, the first instance of CPR being medically cited occurred in 1740 when the Paris 
Academy of Science first recommended mouth-to-mouth resuscitations as a means of 
restoring life to drowning victims. Somewhat later, in August 1767 wealthy and civic-
minded citizens in Amsterdam gathered to form the Society for Recovery of Drowned 
Persons.1 This society was the first organized effort to respond to sudden death.2 
Some techniques this society propagated are still used today: 

 ■ warming the victim;
 ■ removing swallowed or aspirated water by positioning the victim’s head 

lower than feet;
 ■ applying manual pressure to the abdomen;
 ■ respirations into the victim’s mouth, either using a bellows or with a 

mouth-to-mouth method;
However other arguable less usefull measures were abandoned, such as; 

 ■ tickling the victim’s throat;
 ■ ‘stimulating’ the victim by such means as rectal and oral fumigation with 

tobacco smoke; bellows were used to drive tobacco smoke, a known 
irritant, into the intestine through the anus, as this was thought to be 
enough of a stimulant to engender a response in the “almost” dead; 

 ■ and bloodletting.

In modern medicine the first publications and more scientifically based methods came 
in the 1950’s when Peter Safar, an anesthesiologist, wrote about mouth to mouth 
resuscitation & chest compressions.3 Together with James Elam, who also pioneered 
the ventilator, he rediscovered the airway, head tilt, chin lift (Step A) and the mouth-to-
mouth breathing (Step B) components of CPR. Safar began to work on cardiopulmonary 
resuscitation (CPR) in 1956 at Baltimore City Hospital. In several experiments where he 
administered a muscle relaxant to awake volunteers, he demonstrated that “rescuer 
exhaled air” mouth-to-mouth breathing could maintain satisfactory oxygen levels in the 
non-breathing “victim”.3,4 He combined the A (Airway) and the B (Breathing) of CPR with 
the C (chest compressions) 5, and wrote the book “ABC of Resuscitation” in 1957.6 This 
work was instrumental in the establishment of mass training of CPR. This A-B-C system 
for CPR training of the public was later adopted by the American Heart Association, which 
propagated standards for CPR in 1973.7 In 1961 Safar extended CPR to include cerebral 
resuscitation in recognition of the fact that cerebral recovery is dependent on arrest and 
cardiopulmonary resuscitation times, and numerous factors related to basic, advanced, 
and prolonged life support.8 

Mild therapeutic hypothermia
Like CPR hypothermia was already in use long before modern medicine employed it. 
Already described by Hippocrates 9 and the ancient Romans 10 for treating wounded 
soldiers on the battle field, the first modern research into hypothermia was published 
by William & Spencer in 1958 describing a case series of 4 patients that were treated 
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successfully after cardiac arrest.11

In the early nineties animal experiments showed that inducing and prolonging 
hypothermia increased the positive results, and that cooling during resuscitation could 
further improve outcome.12 Towards the end of the nineties five clinical trials were held 
throughout the world, which all showed positive results. 

The beginning of mass use of mild therapeutic hypothermia after OHCA was after two 
large studies performed in Europe and Australia in 2002 showed improved outcome.13,14 
The utilization of mild therapeutic hypothermia has now gained widespread following at 
least in Europe 15, but implementation has not been instantaneous.16 While the larger 
hypothermia trials have focused mainly on patients with ventricular tachycardia (VT) or 
ventricular fibrillation (VF) as the initial rhythm, preliminary results indicate favourable 
effects also in other causes such as asystole or pulseless electrical activity (PEA), though 
these had not been researched extensively. 
However in 2010 an analysis from the NICE (Netherlands Intensive Care Evaluation) 
database showed a definite improvement in outcome when implementing MTH after 
cardiac arrest.17 More recently the effectiveness of this treatment option has been 
questioned.18 Nielsen et al. found no difference in outcome between patients cooled 
to 33 °C vs. 36 °C. This has raised the supposition that prevention of fever rather than 
hypothermia itself is the mechanism in improving outcome in patients after OHCA.19 
Today the optimum temperature of treating patients after OHCA has not been firmly 
established.

Relationship between the heart & the brain
Besides the advances in the field of CPR & mild therapeutic hypothermia, there are 
also other factors, which can improve outcome in OHCA.20-23 The outcome after OHCA 
is related to the initial rhythm, the presence of witnesses and the organization of care. 
Mainly patients with ventricular fibrillation (VF) as the initial rhythm survive.24 A myocardial 
infarction due to coronary artery disease (CAD) is the main cause for VF.24 In patients with 
an initial rhythm other than VF, CAD is less common. During the last few years, evidence 
has been emerging showing a definite role of cardiac intervention in improving outcome 
of patients after OHCA. PCI has been shown to improve chances of survival.25,26 

In the early years of the previous decade thrombolytic therapy was employed during 
cardiac arrest and STEMI. This has been superseded by percutaneous coronary 
intervention (PCI). Good cardiac function has been shown as an independent predictor 
of survival in our recent study.26 In current guidelines and recommendations, the use 
of reperfusion therapy, i.e. either primary percutaneous coronary intervention (PCI) 
or thrombolytic therapy is recommended irrespective of the Glasgow coma score.27-29 
Studies on the effect of primary PCI as part of a ST elevation myocardial infarction 
(STEMI) study protocol are increasingly common.30-34 Cerebral perfusion may be the key 
to prevent further ischemic damage alongside mild therapeutic hypothermia.26,34,35 
Arrhythmia and sudden cardiac death have been correlated with traumatic brain 
injury.36-38 
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A number of case studies concerning arrhythmia and ECG changes in patients after 
traumatic brain injury are present although patient numbers are limited.39,40 ECG 
abnormalities in traumatic brain injury are described in combination with autonomic 
disturbances, elevation of cardiac enzymes 41, cardiac arrhythmias and disturbances in 
blood pressure regulation and cerebrogenic pulmonary oedema.42 A role of the insula 
is suggested although the volume of research is quite low and understanding of these 
phenomena is illusive.41 

These same phenomena have been described in the setting of acute stroke or intracranial 
haemorrhage. Concomitant elevations of cardiac troponin levels and ischemic ECG 
changes have also been described leading to erroneous diagnosis of ischemic heart 
disease. In one series of 149 patients with symptoms of acute stroke, 27% were found 
to have elevated serum cTnI. Elevated troponin levels were also noted in two case series 
of patients with subarachnoid haemorrhage (SAH).43,44 Troponin elevations were seen to 
correlate with severity of neurologic injury and cardiovascular abnormalities including left 
ventricular dysfunction, pulmonary oedema, and hypotension requiring vasopressors. 
And in one of the studies, elevations in cTnI also predicted a higher likelihood of in-
hospital death or severe disability at discharge, although this relationship was no longer 
significant at three months.44 

Scope of this thesis
Over the past decade there have been many improvements in the management of 
patients after cardiac arrest. In this thesis we investigated what these changes were and 
what their effect on outcome was for all patients after cardiac arrest. In chapter two we 
researched the consequences of treatment with mild hypothermia; it’s physiological and 
metabolic effects. In chapter three we evaluate the clearance of lactate, a by-product 
of anaerobic metabolism, after return of spontaneous circulation (ROSC) after OHCA. 
We compare these values to patients treated for sepsis as well as athletes. In chapter 
four we investigated the relationship between initial rhythm, coronary intervention and 
outcome. 

In chapter five we delved deeper into the treatment results for a group, which is 
specifically at risk, the elderly. In chapter six we compare the latest treatment results with 
the outcome for patients with STEMI. In chapter seven we look at the reverse relationship 
between traumatic brain disease and cardiac function. Finally in chapter eight the results 
of this thesis and the value of future developments are discussed.
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