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Intensive care:
big picture
thinking







critical care

- No single organ specialties

- the complex interplay between
all the organ systems

- considering the whole patient
- life-changing decisions must be made
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- based
medicine?




Evidence-based medicine

Archie Cochrane

“Doctors must base what they do on
- randomized clinical trials (RCTs)”

Archie Cochrane. Effectiveness and afficiency. 1972.



BRITISH MEDICAL JOURNAL

LONDON SATURDAY OCTOBER 30 1948

STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS

A MEDICAL RESEARCH COUNCIL INVESTIGATION

TasLE I.—Assessment of Radiological Appearance at Six Months as
Compared with Appearance on Admission

Radiological Assessment Streptomycin Group Control Group
Considzrablz improvement 28 51% 4 8%
Moderate or slight improvement 10 18%, 13 25%
No material change i 2 4% 3 6%
Moderate or slight deterioratio 5 5% 12 23%
Considerable deterioration 6 11% 6 11%
Deaths 4 7% 14 27%

Total 55 1007 52  100%

the first clinical trial ever (early ,, ICU" trial)



BRITISH MEDICAL J OURNAL

LONDON SATURDAY OCTOBER 30

STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
A MEDICAL RESEARCH COUNCIL INVESTIGATION

1948: first trial ever

1972: hundreds of trials per year
2010: ca 37.000 trials started per year
2019: ca 50.000 trials started per year

massive explosion of new trials
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The NEW ENGLAND
JOURNALoMEDICINE

If it is published in NEJM, it must be good, right?

Is this study valid...?

Are these patients the
same as mine...?
Does this study mean I
should change my

practise...?




harmonizing
clinical experience

and
evidence-based medicine
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guidelines?




BRAIN TRAUMA FOUNDATION TBI GUIDELINES

MNancy Carney, PhD*
Annette M. Totten, PhD*  (Guidelines for the Management of Severe

Cindy O'Reilly, BS*

. < Traumatic Brain Injury, Fourth Edition

Gregory W.J. Hawryluk, MD,

PhD& The scope and purpose of this work is 2-fold: to synthesize the available evidence and
Michael J. Bell, MDY to translate it into recommendations. This document provides recommendations only
Susan L. Bratton, MD§ when there is evidence to support them. As such, they do not constitute a complete

protocol for clinical use. Our intention is that these recommendations be used by
others to develop treatment protocols, which necessarily need to incorporate con-
sensus and clinical judgment in areas where current evidence is lacking or insuffi-

Randall Chesnut, MD||
Odette A. Harris, MD, MPH#

Niranjan Kissoon, MD** cient. We think it is important to have evidence-based recommendations to clarify
Andres M. Rubiano, MDi1§§ what aspects of practice currently can and cannot be supported by evidence, to
Lori Shutter, MDY encourage use of evidence-based treatments that exist, and to encourage creativity

Robert C. Tasker, MBBS, MDgq  IN treatment and researchﬁin areas where evidence does nu!s exist. The communities of

. . neurosurgery and neuro-intensive care have been early pioneers and supporters of
Monica 5. Vavilala, MD || : oo : : :

evidence-based medicine and plan to continue in this endeavor. The complete

Jack Wilberger, MD/[| guideline document, which summarizes and evaluates the literature for each topic,

David W. Wright, MD## and supplemental appendices (A-) are available online at https://www.braintrauma.

Jamshid Ghajar, MD, PhD# org/coma/quidelines.

*Oregon Health & Science University, KEY WORDS: Severe traumatic brain injury, Adults, Critical care, Evidence-based medicine, Guidelines, Sys-
tematic review

Portland, Oregon; $Holstma North Shose-
LIF School of Medicine, Hempstead, New

York; §University of Utah, Salt Lake City, Mewrrosurgery 0:1-10, 2016 RO 101 22T ELLOOOOO0000000 1433 WA NELTOSUrgery-online.com
Utah; SUniversity of Pittsburgh, Pitts-




Brain Trauma Foundation:

,Guidelines for the Management
of Severe Traumatic Brain Injury”

Fourth Edition
- 189 publications included as evidence to support:
- 28 recommendations covering 18 topics
- the publication reports on:
- 5 Class 1 studies
- 46 Class 2 studies
- 136 Class 3 studies

- 2 meta-analyses




Living Guidelines

This Fourth Edition of the Guide" 66 lo
o “

not intend to produce a Fifth F-" 510
a model of continuous _¢,_rapid
updates to the evider 6 _«€ recommen-
dations as th- .l this the Living
Guidelir 6 _several trends, including
ad+ . g _«teasing volume of available

«esponding change in expectations

° Q\
‘ \ _other stakeholders. A static document that

_several years no longer responds to the demands
\ «Munity we serve.

.\ -



klinicke
studie







L] - - ] L] - - - B

multicentric

Large tidal volumes are harmful
Hemoglobin solutions may be harmful
High frequency oscillation may be harmful
Administration of growth hormone may be harmful
Saline solutions may be harmful

HES solutions may be harmful

Mechanical ventilation is harmful (NIV is better)
Too much fluid may be harmful

Early parenteral nutrition may be harmful
Bicarbonate administration may be harmful

Statins administration in ARDS patients may be harmful
"NE inhihitar mav he harm#ful



- trvaji prilis dlouho

=
- maji malo pacientd
- nest’astny design

- nedojde k publikaci

- vétsSina je no difference, nektera harmful

- nejCastejsi zaver: potreba dalsSich studii...

- pri publikaci jsou uz stare, pro praxi nepouzitelné




reseni?




Adaptive
Trials

Derek C. Angus, MD, MPH, FRCP
CRISMA Center, Department of Critical Care Medicine

Department of Health Policy and Management
McGowan Institute for Regenerative Medicine
Clinical and Translational Science Institute

University of Pittsburgh Schools of the Health Sciences




Rationale and Design of an Adaptive Phase 2b/3 Clinical Trial of
Selepressin for Adults in Septic Shock
Selepressin Evaluation Programme for Sepsis-induced Shock—Adaptive Clinical

Trial

Roger J. Lewis"#**, Derek C. Angus®®, Pierre-Frangois Laterre”, Anne Louise Kjolbye®, Egbert van der Meulen®,
Allan Blemings®, Todd Graves®, James A. Russell”, Jan E. Carlsen'”, Karsten Jacobsen®, Donald M. Yealy'',
Steven M. Opal'®, Nis A. Windelov®, Bruno Frangois'®, Anders Pemer'®, Peter Pickkers'®, and Scaott M. Berry®

Abstract

Septic shock carries substantial morbidity and mortality. The failure
of many promising therapies during late-phase clinical trials
prompted calls for alternative trial designs. We describe an
innovative trial evaluating selepressin, a novel selective vasopressin
V a receptor agonist, tor adults with septic shock. SEPSIS-ACT
(Selepressin Evaluation Programme for Sepsis-induced Shock—
Adaptive Clinical Trial) is a blinded, randomized, placebo-
controlled, two-part, adaptive phase 2b/3 trial, evaluating up to
four selepressin dosing strategies. The primary outcome is pressor-
and ventilator-free days, with a value of zero assigned for death
within 30 days, We calculate Bavesian probabilities of final trial
success to guide interim decision-making. Part 1 (dose-finding)
has an adaptive sample size based on response-adaptive
randomization and prespecified rules to determine stopping for
futility or selection of the best dosing regimen for Part 2. Part 2
{confirmation) randomizes a minimum of 1,000 patients equally

to the selected dosing regimen or placebo, The final estimate of
treatment effect compares all selepressin-treated patients with

all placebo-treated patients. The sample size of 1,800 provides
91% power to detect an increase of 1.5 pressor- and ventilator-free
days with a reduction in mortality of 1.5%. The trial received a
Special Protocol Assessment agreement from the U.S. Food

and Drug Administration Center tfor Drug Evaluation and
Research and is underway in Europe and the United States, SEPSIS-
ACT is an innovative trial that addresses both optimal dose and
confirmation of benefit, accelerating the evaluation of selepressin
while mitigating risks to patients and sponsor through use of
response-adaptive randomization, a novel registration endpoint,
prespecified futility stopping rules, and a large sample size.

Clinical Trial registered with www.clinicaltrials.gov (NCT02508649).

Keywords: septic shock; adaptive clinical trial design; vasopressor
treatment




Response-adaptive randomization

Randomization rule Statistical model




Response-adaptive randomization
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Randomization rule Statistical model




Response-adaptive randomization
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Randomization rule Statistical model




Response-adaptive randomization
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cytokine removal therapy




cytokine removal vs platelets?

Anzahl Therapien Durchschnittliche Laborwerte je Analyt (Variable)

33
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Cytosorb® pre-filter, Cytosorb® post-filter, Jafron® post-filter
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Eliquis (apixaban) 10 hours later

andexanet alfa?
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European Commission approval on April 26, 2019
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radiologicka vysetreni

v kazdy pacient na ICU kazdy den predozadni
snimek plic

v+ snimek pri prijmu

v+ snimek po zavedeni katetrt
(CVK, CoolGuard, ECLS...)

v+ snimek pri nahlé zmeneé zdravotniho stavu

v+ ostatni radiol. vysetreni (CT)






radiologicka vysetreni

v pac. Helga A., 1958
v Fournierova gangrena (+MOF)
v 1.12.2018 — 27.5.2019 (178 dn{)

198 x




PATIENT BLOOQD
MANAGEMENT

2000 2009 L

pocet alogennich transfuzi klesl
0 12%

(v tisicich)

-

4

pocet hospitalizaci vzrostl
0 44% (!)
(hospital. na 10 tis. obyv.)




to save a net cost of
€100 million

nationwide every year

BJA,2012;109(1):55-68

possible to save a net cost of
€200 million

nationwide every year

Prof. Gombotz, persénlich X/2015
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| Eporatio 30.000):E./1m
Fenistil 4 mg Amp

Eporatio 30.000 IU s.c. a 3d

celkem 1.170.000 IU

12 mg 22.02.2015 10:07 23.02.2015 08:00 3

300 ml
arinje ) 7000 mg 17.01.2015 10:52 18.04.2015 08:00 14
NaCl 0.9 % 1400 mi

(17.1. - 11.5.2017)

1170000 L.E. 17.01.2015 10:52 11.05.2015 08:00 39

[2d

SC-inj |

12h  iv=inf

[74

ad-int |

Ferinject 500 mg i.v. a 7d

(17.1. — 18.4.2017)

celkem 7.000 mg
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Causes of Death in USA

Researches estimate medical error as the third leading cause of death

Heart Disease 614,348

Cancer

591,699

Medical Error

440,000

Respiratory Disease 147,101 |

Accidents 136,053

Stroke 133,103

Alzheimer's

93,541

Diabetes 76,488

Flu/Pneumonia . 55,277

Kidney Disease . 48,146

Suicide .42;?33_

Mumber of Deaths
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defensive medicine

diagnostic test. or medical treatment that is not
necessarily the best option for the patient, but an option
that mainly serves the function to protect the physician
against the patient as potential plaintiff

ordering unnecessary CT scans, biopsies, and MRIs, and
prescribing more e.g. antibiotics than medically indicated

in Switzerland, for instance, the rate of hysterectomy in
the general population is 16%, whereas among female
doctors and female partners of doctors it is only 10%
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>100 Stk/Jahr

1160 Stk

costs of Bridion®
LLandesklinikum, Baden, beii Wien; I-XII 2012

89.122,80€
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When we become
very sick, or very old,
we are programmed to die.
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33 9C vs 36 ©C
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Crit Care Med. 2013,41:99-115.



33 9C vs 36 °C

Kaplan-Meier estimates for time to death in TTM-rial intervention groups

1.0 P =051
0.8-
=
=
E 0.6+
P 36 C
o
E 33C
2 0.44
L3
=}
=
0.2
No. of patients at risk:
Target 33 C ood473 20 181 64 15
Target i C B 235 144 8 12
0 200 400 600 800 1000

Days since randomization

are Med. 2013;41:99-115.
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Resuscitation Science

Intra-Arrest Transnasal Evaporative Cooling
A Randomized, Prehospital, Multicenter Study (PRINCE: Pre-ROSC
IntraNasal Cooling Effectiveness)

Maaret Castrén, MD, PhD*; Per Nordberg, MD*; Leif Svensson, MD, PhD; Fabio Taccone, MD;
Jean-Louise Vincent, MD, PhD; Didier Desruelles, MD; Frank Eichwede, MD; Pierre Mols, MD, Phb;
Tilmann Schwab, MD; Michel Vergnion, MD; Christian Storm, MD; Antonio Pesenti, MD, PhD;
Jan Pachl, MD, PhD; Fabien Guérisse, MD; Thomas Elste, MD; Markus Roessler, MD, DEAA;
Harald Fritz, MD; Pieterjan Durnez, MD; Hans-Jorg Busch, MD;

Becky Inderbitzen, MSE, Denise Barbut, MD

Coclusions:

Prehospital intra-arrest transnasal cooling is safe and
feasible and is associated with a significant improvement
in the time intervals required to cool patients.

Circulation.2010;122:729-736.



_

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

= Effect of Trans-Nasal Evaporative Intra-arrest Cooling
on Functional Neurologic Outcome in Out-of-Hospital
Cardiac Arrest
The PRINCESS Randomized Clinical Trial

INTERVENTIONS Patients were randomly assigned to receive trans-nasal evaporative
intra-arrest cooling (n = 343) or standard care (n = 334). Patients admitted to the hospital in
both groups received systemic therapeutic hypothermia at 32°C to 34°C for 24 hours.

CONCLUSIONS AND RELEVANCE Among patients with out-of-hospital cardiac arrest,
trans-nasal evaporative intra-arrest cooling compared with usual care did not result in a
statistically significant improvement in survival with good neurologic outcome at 90 days.

JAMA.2019;321(17):1677-1685.
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POOLED ANALYSIS
BY INITIAL RHYTHM
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Non-shockable rhythms

Shockable rhythms




2 ’Pfaesto Fjord
+ ~-Denmark |

11.02.2012




¢ 13 adolescents 2 adults leaves Praesto harbor
in a dragon boat

o

* The boat capsizes during attempt to turn, and

all occupants are immersed in 2°C saltwater ]

A 16 year old girl manage to swim ashore and |
alerts emergency services

J

. . i h
¢ First unconscious victim rescued b\f

emergency services

» First victim started on extracorporeal
circulation

¢ Last of 7 victims with circulatory arrest
started on extracorporeal circulation

€ECEEELK



| ‘rT':esto Fjord

¥ Elenmark

- seven ECMO

- warming (one degree per 10 minutes)

- Six hours after the accident ROSC

- everybody awoke at the same day

- 100% survival

- good neurological outcome in six of seven
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Resuscitation
Volume 83, Issue 9, September 2012, Pages 1078-1084

ELSEVIER e

Clinical paper

Outcome of accidental hypothermia with or
without circulatory arrest: Experience from
the Danish Praestg Fjord boating accident #

Michael Wanscher * &, Lisbeth Agersnap ’, Jesper Ravn *, Stig Yndgaard *, Jgrgen Feldbzk Nielsen f, Else R.
Danielsen ¥, Christian Hassager *, Bertil Romner =, Carsten Thomsen b, Steen Barnung ¢, Anne Grethe

Lorentzen 8, Hans Hegenhaven *, Matthew Davis *, Jacob Eifer Mgller* 2 &

Accidental Hypothermia:
‘You're Not Dead Until You're Warm and Dead’

JOHN L. FOGGLE, MD, MBA, FACEP
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Prof. Tobias Welte

Professor of Pulmonary Medicine

Director of the Department of Pulmonary and
Infectious Diseases at Hannover University
School of Medicine, Hannover, Germany

President of the European Respiratory Society

Past President of the German Society of
Pneumology

Vice President of the German Society of Sepsis

Past President of the German Society of Internal
Intensive Care (DGIN)

executive board of the German Society of Critical
Care (DIVI)

executive board member of the German Center for
lung research (DZL)

internal advisory board member of the German
Center for Infectious Disease Research (DZIF)

member of the review panel for clinical studies of
the German Research Foundation (DFG)

chairman of the Community-acquired Pneumonia
(CAPNETZ) foundation

editorial board of the European Respiratory
Journal

editorial board Respiratory Medicine

editorial board Thoracic Cardiovascular Surgeon

published: ca 800 papers and over 150 books.
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Balzan Prize
2019

Tobias Welte

Director of the German Center for Lung Research

"Pathophysiology of respiration:

from basic sciences to the bedside "



« Critical care is not hard. It is just
about doing the simple things really

well - and not doing anything stupid »

Dr Dan Mullany 2002

selsky rozum common sense sentido comun
Hausverstand buo senso 3paBbli CMbIC/T
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