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Videreudvikling af intensiv behandling er
ogsa afvikling

Nicolai R S Haase
Overlaege, Afdeling for Intensiv Behandling
Center for Kraeft og Organsygdomme, Rigshospitalet



Sundhedsvaesenet spilder over 20
milliarder hvert ar pa unedvendige

behandlinger
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Intensiv terapi anno 1952




Intensiv terapi anno 2026




Fysiologisk drevet udvikling

Amount of dissolved

' Hemoglobin
Oxygen delivery globl 0, in the blood

fl .

DO, = Q x (Hb x Sa0, x 1.34 + (Pa0, x 0.003))

S |

Cardiac output  Arterial O, saturation
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Metabolic Pathways

iochemical Patinuays
n, Part 1~ Editor: Gerhard Michal




De forste kliniske forsgg overraskede

Normal After 5 min After 20 min
of ventilation of ventilation

The New England
Journal of Medicine

VOLUME 342 NUMBER 18

VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

Tre AcuTe ResPRATORY DiSTRESS SYNDROME NETWORK®

ABSTRACT I T HE mortality rate from acute lung injury
Rarhmwasisnd  Tenditinnal annraanhae tn machanisal and the acute resniratory distress cimdrome!

Respiratoren kan skade lungerne »
Skansom brug redder liv

Malhotra. NEJM 2007
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Hosp ira

... 0g &ndrede praksis

VOLUVEN
(6% Hydroxyethyl Starch 130/0.4
in 0% sodium chloride injection)

A nonhuman-derived colloid

The NEW ENGLAND JOURNAL of MEDICINE designed for the treatment
and prevention of hypovolemia

‘ ORIGINAL ARTICLE

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

Anders Perner, M.D., Ph.D., Nicolai Haase, M.D.,
Anne B. Guttormsen, M.D., Ph.D., Jyrki Tenhunen, M.D., Ph.D.,
Gudmundur Klemenzson, M.D., Anders Aneman, M.D., Ph.D.,

Kristian R. Madsen, M.D., Morten H. Mgller, M.D., Ph.D., Jeanie M. Elkjar, M.D.,
S S | EMBRAEETHEBENEHTS_
" VOLUVEN
« Hver 13. patient dagde af de tilsaetningsstoffer e

til veesken, der skulle hjeelpe.
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Udfald af kliniske forsag

Negativt effekt
— HFO ventilation
— Intensiv insulin kontrol
— Peroral klorhexidin
— Hydroxyethyl stivelse
— Dopamin til septisk shock
— Ventilation med hgijt tidalvolumen
— Supra-normal oxygen delivery
— Steroid til traumatisk hjerneskade
— Kagling ved traumatisk hjerneskade
— Albumin til traumatisk hjerneskade
— Haoj-dosis steroid til septisk shock
— Liberal transfusion ved Gl blgdning
— Cytokine absorption i kritisk syge
— Glutamin til kritisk syge
— TXA til sveer Gl blgdning
— Tidlig parenteral erneering til bgrn
— Liberal oxygen til bgrn
— Tidlig PCI efter hjertestop
— Tidlig enteral ernzering ved shock
— Inhaleret NO ved ARDS
— Albumin til hjertekirurgi
— Tidlig parenteral ernzering
— PCT-guidet antibiotika-eskalering
— Levosimendan ved sepsis
— Vitamin C ved sepsis
— Tidlig tracheotomi

Ingen effekt

Vitamin D

Tidlig dialyse

Hojdosis dialyse

Aktiveret protein C

Albumin substitution

Albumin til resuscitation

Aorta ballon pumpe

Early goal-directed therapy

>7 dage antibiotika til pneumoni
Hypotermi til 33°C ved hjertestop
Liberal blodtransfusion ved sepsis
Liberal transfusion til hjertekirurgi
Rutine BAL ved nosokomiel pneumoni
>7 dage antibiotika ved bakterisemi
Liberal blodtransfusion til barn
Liberal IV veeske ved sepsis

NAC profylakse ved IV kontrast
Kombinationsbehandling med antibiotika
Mechanisk DVT profylakse
Haj-energi sondemad

Swan Ganz kateter

Glutamin til sveert forbraendte
Liberal iltbehandling
Immunonutrition

Muskelrelaksans til ARDS

IVIG ved nekrotiserende fasciitis
Paracetamol ved feber

12



Videreudvikling af intensiv behandling er ogsa afvikling

Hgaj-kvalitets behandling i 2026

RANDOMIZED
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Outcomse:

Fokus pa det, der virker

Afvikle det, der ikke virker

Fremtidens intensivbehandling
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SDU<

University of
Southern Denmark

CEBMO

Centre for Evidence-Based Medicine Odense

(ﬁ{) Cochrane
€ Denmark

Karsten Juhl Jgrgensen

Professor, overleege, dr.med.

Interessekonflikter: Ingen



Archie Cochranes udfordring

/ “Itis surely a great \

criticism of our profession
that we have not organised
a critical summary, by
specialty or subspecialty,
adapted periodically, of all
relevant randomised
controlled trials.”

\_ >/

EFFECTIVENESS AND EFFICIENCY
RANDOM REFLECTIONS ON HEALTH SERVICES

A.L. COCHRANE

Foto: Cardiff University Library, Cochrane Archive, University Hospital Llandough



linical
pidemiolog

How to Do Clinical Practice Research

HENRIK R.WULFF & PETER C. GOTZSCHE

R. Brian Haynes
David L Sackett
Gordon H. Guyatt

Peter Tugwell ] RathIlel khl’llk

iy sfol LAl T A4 OAATE T ~AaE

THIRD EDITION

EVIDENSBASEREDE
DIAGNOSTISKE OG TERAPEUTISKE BESLUTNINGER

4. UDGAVE













Main results

Six trials with a total of 2175 women were analysed. Prophylactic cerclage was compared with no cerclage in four trials. There was

no overall reduction in pregnancy loss and preterm delivery rates, although a small reduction in births under 33 weeks’ gestation was

seen in the largest trial (relative risks 0.75, 95% confidence interval 0.58 to 0.98). Cervical cerclage was associated with mild pyrexia,

increased use of tocolytic therapy and hospital admissions but no serious morbidity. Two trials examined the role of therapeutic cerclage
when ultrasound examinartion revealed short cervix. Pooled results failed to show a reducrion in total pregnancy loss, early pregnancy
loss or preterm delivery before 28 and 34 wecks in women assigned to cervical cerclage.

Authors’ conclusions

The use of a cervical stitch should not be offered to women at low or medium risk of mid trimester loss, regardless of cervical length
by ultrasound. The role of cervical cerclage for women who have short cervix on ultrasound remains uncertain as the numbers of

randomised women are too few to draw firm conclusions.
+ W Cochrane
s Library

Cochrane Database of Systematic Reviews

Cervical stitch (cerclage) for preventing pregnancy loss in

women (Review)

Drakeley AJ, Roberts D, Alfirevic Z



Main results

We included six trials, involving a total of 636 women with a twin or triplet pregnancy (total of 1298 babies). We assessed all of the
included trials as having a low risk of bias for random sequence generation. Apart from one trial with an unclear risk of bias, we judged
all remaining trials to be of low risk of bias for allocation concealment.

Five trials (495 women and 1016 babies) compared strict bed rest in hospital with no activity restriction at home. There was no difference
in the risk of very preterm birth (risk ratio (RR) 1.02, 95% confidence interval (CI) 0.66 to 1.58, five trials, 495 women, assuming
complete correlation between twins/triplets, low-quality evidence), perinatal mortality (RR 0.65, 95% CI 0.35 to 1.21, five trials, 1016
neonates, assuming independence between twins/triplets, low-quality evidence) and low birthweight (RR 0.95, 95% CI 0.75 to 1.21,
three trials, 502 neonates, assuming independence between twins/triplets, low-quality evidence). We observed no differences for the
risk of small-for-gestational age (SGA) (RR 0.75, 95% CI 0.56 to 1.01, two trials, 293 women, assuming independence between twins/
triplets, low-quality evidence) and prelabour preterm rupture of the membrane (PPROM) (RR 1.30, 95% CI 0.71 to 2.38, three trials,

Strict or partial bed rest in hospital was found to have no impact on other secondary outcomes. None of the trials reported on costs of
the intervention or adverse effects such as the development of venous thromboembolism or psychosocial effects.

Authors’ conclusions

The evidence to date is insufficient to inform a policy of routine bed rest in hospital or at home for women with a multiple pregnancy.

There is a need for large-scale, multicenter randomised controlled trials to evaluate the benefits, adverse effects and costs of bed rest

betore definitive conclusions can be drawn. (% Cochrane
uio? Library

Cochrane Database of Systematic Reviews

Bed rest with and without hospitalisation in multiple

pregnancy for improving perinatal outcomes (Review)

da Silva Lopes K, Takemoto Y, Ota E, Tanigaki S, Mori R



: N Cochrane
xo# Library

Cochrane Database of Systematic Reviews ; & 0on this day: Dcwbel_'{aemorrhage pay =

m
e :fa f;ﬁfsr:[ rance, oflagti:t:éan
ofd :g:idarity‘ A day that bel® g

every mother, every

midwife, every
health worker, every community,
WOI']d everywhere in the world.

Postpartum
Haemorrhage
Day

Treatment for women with postpartum iron deficiency

anaemia (Review)

Markova V, Norgaard A, Jergensen KJ, Langhoff-Roos J

(ﬁ[ Cochrane
u/o? Library

Cochrane Database of Systematic Reviews

Treatment for women with postpartum iron deficiency anaemia

(Review)

Jensen MCH, Holm C, Jargensen KJ, Schroll J8




Budskaber

- Evidensbaseret medicin integrerer evidens, klinisk erfaring og patienternes
veerdier og preeferencer.

* Kan optimere behandlingen og ressourceforbrug gennem mere effektiv
introduktion — og afvikling — af interventioner.

 Kraever veaerdiafvejninger — videnskaben kan informere os men ikke vaelge for os.

» Sikker viden giver bedre behandling og bedre prioritering

Test hverdagen!



Udvikling og afvikling kan ga hand i hand

Praktiske eksempler fra intensivafdelingen

Nicolai R S Haase
Overleege, ph.d.

Afdeling for Intensiv Behandling
E- Center for Kraeft og Organsygdomme, Rigshospitalet
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Vi skal fokusere pa det vigtigste for patienten

25
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RANDOMIZED
CONTROLLED TRIAL

(FIITRE YT Y
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Maling og substitution af zink

6000

5000

4000

3000

2000

1000

o

Doser Zink per ar

2018 2019 2020 2021

2022 2023 2024 2025
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Monitorering af patienter med ‘blodgasser’

i radiometer.dk
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Vedvarende reduktion i antal ‘blodgasser’

90
80

70

6,0

50

Implementering

2020 2021 2022 2023 2024 2025

Rasmus Berthelsen, ITA 4131




Katarina Abildgaard ’

Intensivsygeplejerske, 4131, Rigshospitalet ¥

TR I\ | -
Jeg har veeret sygeplejeske i 23 ar, ogsa lige

pl_udselig skal jeg til at tmnke_ over igen,




Baeredygtig Intensiv — en model for udvikling og afvikling

Virkning og
bivirkninger

Arbejdsgange
og -miljg

@konomi

Afvikling

Grad af
evidens

Justering

Input fra » Udveelgelse »
personale

Fortsaettelse

Veerdier og
praeferencer

Acceptaf sendringer

32



Baeredygtig Intensiv

Accept af lavere ilt-niveauer
Accept af lavere kalium-niveauer
Malrettet CPAP

Undladt indfgrsel af hostemaskiner

Malrettet end-tidal CO2 til kun
neurokritisk syge

Feerre slimlgsende preeparater

Feerre ventrikeltammende preeparater

Arbejdsgange Virkning og
og -miljg bivirkninger

@konomi

Grad af
evidens

Acceptaf aandringer Vardierog

preferencer

33



Katarina Abildgaard
Intensivsygeplejerske, 4131, Rigshospitalet

Jeg kan maerke,

1 . der er sket en kulturaendring,




Udvikling og afvikling kan godt ga hand i hand

360° evaluering og veerdiafvejning

Bred inddragelse

Fagligt fokus

35
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(E)INCEPT

Thlt Platform Trial

Valid afvikling og implementering
ved hjeelp af platformsforsag

Anders Granholm, lzege, ph.d., adjunkt
Afdeling for Intensiv Behandling, CKO og Platformsfors@gsenheden, Rigshospitalet
Biostatistisk afdeling, Institut for Folkesundhedsvidenskab, Kabenhavns Universitet

36



Rigshospitalet

Randomiserede kliniske forsag

[ Inklusion ]

(o)

A 4

[ Intervention A

Intervention B

|

[ Effektmal ]

- Protokol

- Godkendelser

- Kontrakter

- Dataaftaler

- Case report form
- Trial master file

- Standard operating procedures
- Initiering

- Traening

- Dataindsamling
- Monitorering

- Opfolgning

- Dataoprensning
- Dataanalyse

- Dissemination

- Implementering



Rigshospitalet

Randomiserede kliniske forsag

N Planlaegning Udfarsel og Afslutning og
og opbygning inklusion rapportering

- Begraenset eller ingen laering undervejs
* Ingen direkte genbrug

- Usikkerhed ift. stikprovestorrelser

? - Inkonklusive resultater?

Billede: ChatGPT
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Akut indlagte voksne
patienter pa intensiv
med shock

N\

Akut indlagte voksne
patienter pa intensiv
med indikation for

N

\ tromboseprofylakse )

\_ J
i)
d Albumin A
Albumin
Ingen albumin
J

A 4

[ Effektmal ]

Tromboseprofylakse
Lav dosis

Intermed. dosis

Vaegt-just. dosis

|

[ Effektmal ]

\_

Akut indlagte voksne
patienter pa intensiv
med behov for insulin

~N

J

Glukose-monitorering

~

Kontinuerlig

\Q

Intermitterende

2/

A 4

[ Effektmal ]




Rigshospitalet

danmark
SYGEFORSIKRING

novo nordisk
foundation

@ DANMARKS FRIE
FORSKNINGSFOND

NCEPT

The Intensive Care Platform Trial KOBENHAVNS

UNIVERSITET

Rigshospitalet

Steno Diabetes Center
Copenhagen

CRIC

Collaboration for Research . . .
in Intensive Care Aalborg Universitetshospital g
G Oslo %ﬁf University Medical Center Groningsn

universitetssykehus

ReGIONS)/ELLAND

S)/ELLANDS UNIVERSITETSHOSPITAL "..
TINSELSPITAL

=V er #Jﬁ'iﬁ? K.&.A»RQL.IDNSKA
UNIVERSIT
v
M HOSPITAL €:3 Tays _)I_ lBJ:;\éelzrsitétsspital
www.INCEPT.dk
OUH & A o
wr HUS:

Kolding Sygehus LANDSPITALI



http://www.incept.dk/

[ Akut indlagte voksne ] I N c E PT

. o = . The Intensive Care Platform Trial
patienter pa intensiv

(Trombose-) | 'neulin- )i ——Stop?

profylakse

-------------- Laer?
i 4 ] ™) [Tromboseprofylakse\ a )
! Albumin . Glukose-monit. )
) Albumni Lav dosis Konti T :
: min ontinuer -
I i _ Intermed. dosis I_ —=rd ! DI'OP?
) Ingen albumin _ _ Intermitterende !
I\ J \ Vaegt-just. dosis y !

Adaptation ]

——




Rigshospitalet

Platformsforseg ”
- Blivende forseg, kerneprotokol og infrastruktur-genbrug ' ‘

Reduktion i omkostninger pr. deltager/spegrgsmal

Fleksibilitet, Iabende laering, og konklusive resultater

Andelsforskning

Rigshospitalet.dk/platform



http://www.rigshospitalet.dk/platform
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