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“Prediction is very difficult, especially about the future”
(Niels Bohr)




Le Passeé

29

Lorsque tu ne sais pas ou
tu vas, regarde d’'ou tu
viens !

2

Proverbe africain




Florence Nightingale
(1820-1910)




-
Ventilation manuelle d’un enfant atteint de polio a

Copenhagen en 1953 (Blegdams Hospital )




THE WORK IN AN ANAESTHESIOLOGIC
OBSERVATION UNIT
By BygrN IBSEN & ToNE DAHL KVITTINGEN

A survey is given of the work in the recovery room, the
intensive therapy unit for respiratory and circulatory insuffi-
ciency and of some emergency work on newly admitted patients
in a department of anaesthesiology.

The different principles of the active treatment of respira-
tory insufficiency are outlined, and the importance of combining
all possible therapeutic measures is stressed. M"% ‘

The treatment of shock and hyperthermia by use of chlor- " W
promazine and surface cooling is described. .Q o d

A report is given of the patients treated according to these
principles over a 4 year period. The main interest is focused
on the results of treatment of respiratory or circulatory insuffi- . . .
ciency. The patients are grouped as follows: Premlere pUbllcatlon Sur Ie

I. Respiratory or circulatory insufficiency following surgery
on non-traumatic indications. 121 patients.

II. Respiratory or circulatory insufficiency following trauma.

60 patients. 7 g ” - -
III. Respiratory or circulatory insufficiency due to primary metler de reanlmatlon

disease of the lungs or the heart. 34 patients.

IV. Respiratory or circulatory disorders due to neurological
disease. 19 patients.

V. Other conditions, mainly poisoning. 25 patients.

The patients come — very often for resuscitation — from
several different departments from a hospital area with 1,700
beds. The total number of patients is 259, of whom 93 have
died.

The importance of team work is mentioned, and a much
more active approach in the treatment of respiratory and cir-
culatory insufficiency plus hyperthermia is recommended.

(Anesthesiologisk afdeling, Kommunehospitalet, Copenhagen; .
Head: B. IBSEN.) Mortality 36%

31.VII.1958.
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Le présent

Deux voies de formation (DES-MIR; DES-ARMPO)

Spécialité primaire

Reconnaissance lors de la crise COVID19

o'l et
" 3633, wmm) ot de la commission d'enquite du Sénat (n* 199,
mm 8 décembre 2020).

@ Les sociéliés savan! adecéonmuhmlecofm\orue de ne pas dépasser un

Nouveaux décrets (2022) T SRS
Augmentation du nombre d’internes O e

Cour des comptes 2021
Crise hospitaliere




Le présent

w Ressources humaines medicales
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iieeieiey G ETP/ service (ars-8) + 1 ETP vacant

(2 dans les services extra-

"""*"f universitaire publics)

titiiitt O 329 postes vacants
**'*'*ffii Postes financés mais non pourvus en France
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. 57% des services ont un poste vacant
1/3defemmes

50% des réanimateurs de
moins de 40 ans sont des réanimatrices O 76% des services des hopitaux publics extra-
universitaires ont un poste vacant

® Ensemble des services en France

Temps plein exclusif en réanimation

327 reanimateurs > 60 ans

Départs a la retraite dans les 5 ans
Temps partiel ou partage

R+~ 36% des services font appel a l'intérim médical
A*& 47% en secteur public extra-universitaire

Enquéte

2021
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Q COLLEGE DES ENSEIGNANTS
DE MEDECINE INTENSIVE
REANIMATION



The Faculty of éi AR
Intensive Care Medicine ®# XX:

Position paper of the Workforce Advisory Group January 2015

Change in demand for ICM service from 2013
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La population mondiale atteint 8 milliards
de personnes sur Terre

Estimation de la population de 2 000 avant J.-C. a aujourd'hui
(en milliards d'habitants)
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Source: Gapminder, Hyde, Nations Unies. Données compilées par Our World in Data



TAUX DE NATALITE PAR ETAT ET TERRITOIRE EN 2010

TAUX DE NATALITE PAR ETAT ET TERRITOIRE EN 2021




Distribution des classes d’age dans la
population allemande
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Prévalence des diagnostics
en Allemagne 2007, 2030 et 2050

Diagnosis Relative numbers (per 100,000)
2007 2030 2050
Age-dependent macula degeneration [10]° 1,065 1,660 2,574
(+56%) (+142%)
Osteoporosis [11]° 10,068 13,209 15,131
(+31%) (+50%)
Arthritis [12 16,554 20,191 21,606
(+22%) (+31%)
Diabetes mellitus [13, 14]° 4,993-7,730 6,497- 7,185-
10,056 11,287
(+30%) (+44-46%)
Hypertension [15]° 42,367 49,035 51,591
(+16%) (+22%)
Chronic obstructive lung disease [16]° 7,829 10,259 11533
(+31%) (+47%)
Dialysis [17]° 88 110 124
(+25%) (+41%)
Dementia [18]° 1,300 2,092 3,175

(+61%) (+144%)







Future place de la reanimation dans I’hopital

Soins
critiques

Soins
critiques

2022 2050



Patients en
Etats critiques

Soins
Intensif

Services

Réanimation

Patients
Post-réa

Patients
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Interprofessional Practice in Critical Care:
Looking Back and Forging Ahead

Effective communication
Mutual respect
Collaboration
Consultation
Cooperation

Cohesion

Adaptability

Coaching

Strategic decision-making
Defining expectations
Resolving challenges
Team identity

Psychologic safe
y g ty Kleinpell R. Crit Care Med 2021




-
Enhancing Implementation of Complex Critical Care

Interventions through Interprofessional Education
y

L’éducation interprofessionnelle est une nouvelle stratégie qui facilite
I’acceptabilité, 'appropriation et la faisabilité de I'implantation de nouvelles

pratiques et recommandations.

Rak KJ. ATS Scholar 2021; 2: 370



Pratiques interprofessionnelles en
reanimation

Equipe: - Médecins
- Internes
- IDE
-AS
- Cadres
- Kinés
- Psychologue

- Assistante sociale



Interprofessional Practice in US Critical Care

W
ICU team: - Physicians - Nurse practitioners (NPs)
- Physician assistants - Clinical pharmacists
- Clinicians-in-training - Respiratory therapists (RTs)

- Bedside nurses

- Physical/occupational therapists

- Case management and social work
- Dietician/nutritionists

- Spiritual support
Kleinpell R. Crit Care Med 2017



Interprofessional Practice in US Critical Care
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RN to BSN Your State How To Become  Nursing Programs  Nursing Careers RN Jobs

Acute Care Nurse Practitioner (ACNP)

JUMP TO SECTION

What Is an Acute Care Nurse
Practitioner?

Becoming an Acute Care Nurse
Practitioner

Career and Outlook

Acute Care Nurse Practitioner Salary
& Employment

Helpful Organizations, Societies, &
Agencies

What Is an Acute Care Nurse
Practitioner?

An acute care nurse practitioner (ACNP) is an advanced-
practice registered nurse who specializes in the care of acutely
ill or injured patients. They work primarily in hospitals and
urgent care centers. They diagnose medical problems and
order treatments and medications to help patients recover
from sudden illness/injury or exacerbated chronic conditions.

© Why Are Acute Care Nurse Practitioners So Important?

Currently, the United States is amid a physician shortage. The American Association of Medical Colleges
(AAMC) projectsl a shortage of 40,800 to 104,900 physicians by the end of the next decade| Additionally, more
patients are seeking health care services primarily due to an aging population and recent health care
legislation. As more patients utilize health care services, the number of physicians available to address their

needs is not sufficient. Nurse practitioners are a valuable member of the health care team to fill the gap
between patient care needs and the physician shortage.

v/

Additionally, nurse practitioners start off as nurses-which means they are highly skilled in educating patients.
This valuable trait leads to higher patient satisfaction and improved patient care outcomes. It also helps to
reduce health care costs, as nurse practitioners provide comprehensive care at the first point of service.




Nurse Practitioners and Physician Assistants

in Acute and Critical Care
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ACNP Practice Settings

ICU
68%

Survey 2015: combined total of 10,000 NPs and PAs list the ICU as their primary

site of practice.

Kleinpell RM. Crit Care Med 2008; 36:2888



Nurse Practitioners and Physician Assistants

in Acute and Critical Care
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CH EST Topics in Practice Management

Integrating Infirmiéres en Pratique Avancée
Into Medical Critical Care Teams

Christine McCarthy, MBA; Nancy C. O’Rourke, MSN, ACNP;
and |. Mark Madison, MD, FCCP
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Rapid response teams

Rapid Response Team Code Blue Team

Responds to Urgent Situations Responds to Emergent Situations
¢ Urgent Changes in Clinical Status, i.e. e Cardiopulmonary Arrest

¢ Respiratory rate

* Heart rate

¢ Blood pressure

e Mental status

e Oxygen saturation

* Concerned staff and/or family




Non-invasive, Ergonomic, Wireless & wearable sensors + Smart software & algorithms

Data integration, data fusion
Graphical displays
Predictive analytics

Diagnosis & therapeutic
suggestions
Early & visual detection
of deterioration
Prediction of adverse events
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Rapid Response Team

Health Provider Patient A —
& =
+ EHR System OUlao w = Results
s - — |
B -- Intelligent
=~ = Algorithms
Y ‘EHR System - ]
i |
Personal
Health
A EHR System Record
N N N
\ N \
° E Smart
I I : Health
EE) @J gl Objects

Da Costa CA 2018



Prediction/prévention

LS - ORIGINAL RESEARCH
R frontlers published: 08 March 2022
in Digital Health doi: 10.3389/fdgth.2022.848599

®

Check for
L updates

Sepsis Prediction for the General
Ward Setting

Sean C. Yu'?, Aditi Gupta’, Kevin D. Betthauser?, Patrick G. Lyons*®, Albert M. Lai’,
Marin H. Kollef*, Philip R. O. Payne' and Andrew P. Michelson'*



Rapid Response Team

Composition of Rapid Response Team

RT

CC Nurse

Nurse Manager

IM Resident
Pharmacist

CC Attending

NP

IM Attending

CC Fellow

PA

Anesthesia Attending
Anesthesia Resident
EM Attending

EM Resident

S

g

20% 30% 40%

m Always m Sometimes

50%

g

Never

70%

RT
CC Nurse
Nurse Manager
IM Resident
Pharmacist
CC Attending
NP
IM Attending
CC Fellow
PA
Anesthesia Attending
Anesthesia Resident
EM Attending
EM Resident
80% 90%  100%
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—
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/
70

Composition of Cardiac Arrest Team

20% 40% 60% 80% 100%

® Always ®Sometimes  Never

Mitchell OJL. Crit Care Explor. 2019; 1: e0031



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7063949/

Comparison of Site of Death, Health Care Utilization, and
Hospital Expenditures for Patients Dying With Cancer in 7
Developed Countries

Patients > 65 ans

Death in Acute Care Hospital, %

bU -
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Bekelman JE. JAMA. 2016,;315:272



The role of the intensivist and the
rapid response team in nosocomial end-of-life care

Patient and family attitudes and perceptions of end of life care
|

Aggressive treatment

Acute with primary intention
Chronic  Reduced Increasing  hospital Acute of cure
illness function frailty admission deterioration

1 ] Conservative treatment
with primary intention of
comfort
Clinician = patient  Intensivist— patient
discussion discussion

Hilton et al. Critical Care 2013, 17:224
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Réanimation 202.

Care
Delivery

Environme#&

Clinical
Research

Complex
Therapies

Meissen H. Crit Care Explor. 2022



Patient and family-centered care

Mission &
values aligned
with patient
Full goals

transparency
& fast delivery
of information

Respect for patients’ preferences

Careis
collaborative,
coordinated,
accessible

Coordination and integration of care

Information and education

Physical Comfort

‘ ‘ Physical
Family ‘ ,' comfort &
welcome in emotional
care setting ‘ Q well-being
are top
priorities

Emotional Support

Involvement of family and friends

Continuity and transition

Patient &
family

Patient & Access to care
family always
included in

decisions

viewpoints
respected &
valued

NEJM Catalyst 2021
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Brain-computer interfaces

—* Brain

=y Sl 1
L =SSR | « Skull ) '{)‘ i A
fj:“g‘ Amélioration performances

Wireless connection between the
chip and a smartphone

Rehabilitation

1. Find neural patterns 2. Open-loop BCls 3. Closed-loop BCls

SYer &

Class 1 Class 2

Adaptation ;
)

——
——

Valeriani D. Front. Neurorobot. 2022; 16: 953968



Considering Augmentative and Alternative Communication
Research for Brain-Computer Interface Practice

P300 speller

Valeriani D. Front. Neurorobot. 2022; 16: 953968 Pitt KM. Assist Technol Outcomes Benefits. 2019 ; 13: 1



Télé-meédecine

Expertise

Consultation

Permanence
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NATIONAL EMERGENCY TELE-CRITICAL CARE NETWORK

Society of

/ | Care M n
NC“rt”.fcaCae edc e

NETCCN LEARN MORE GET HELP VOLUNTEERS MEDIA RESOURCES CONTACT US BACK TO TATRC

f"_n_ o, b

W & NATIONAL EMERGENCY TELE-CRITICAL
e CARE NETWORK (NETCCN)

IS DESIGNED TO BRING HIGH QUALITY EMERGENCY AND CRITICAL CARE SUPPORT TO
ANY BEDSIDE AT ANY TIME.

LEARN MORE GET HELP VOLUNTEERS




Characteristics of U.S. Acute Care Hospitals That
Have Implemented Telemedicine Critical Care

Number of ICU beds <41 beds 81-120 beds 161-200 beds
covered by telemedicine 41-80 beds 121-160 beds >200 beds

B Ofama R. Crit Care Expl 2021,3




Big Data analysis in the ICU setting

ICU admission

Prediction

Clinical assessment and
treatment

(

Outcomes )

ICU LOS?26:32

ICU mortality 926

ICU readmission?2:24.25.26
ICU discharge?”
Long-term outcomes38 /

Diagnostic )

Sepsis#
Prolonged mechanical
ventilation4©

b ~ * Heparin doses?*?
" Complications | - )
. AK|34.41
* Hemodynamic
instabilities36.43
\F Increase |CP38.39 )

( Phenotypes =
Sepsis?!
ARDS?32
Identification of
i 30
\_ patients subgroups Y,

[ Treatment options A

Carra G. J Crit Care 2020; 60: 300



Personalized Medicine




Personalized Physiological Medicine

Ince C. Intensive Care Med 2017 43:1700



Personalized Physiological Medicine

Pillar 2: Organ Function

//\\7-
»»f/

Pillar 3: Microcirculation and cell function Pillar 4: Feedback, integration & homeostasis

Control
, Center x

- & e Receptor Effector
Organ

Pillar 1: Frailty

Tracking apoptosis,

. In vivo imaging
necrosis, senescense

_J?’

\!

\e¢

Biomaterials Feedback control

Physiological modeling Biosensors

Artificial organs Stimulus Response

In vivo micromotors

Phys:ologlcal
Variable

Theragnostic drug delivary Telemetry

Adaptive control algorithms

Ince C. Intensive Care Med 2019



Critical iliness syndromes

Host factors
» Genetic predisposition
« Epigenetics
« Comorbidities
+ Concurrent medication
+ Social and demographic
factors
+ Age, sex, ethnic
origin

Sepsis

Environmental factors
« Access to health care

« Timing of sepsis therapy
« Treatments initiated

« Virylence factors
« Apttimicrobial resistance

{g’ Host +Co-infection and
l sepsis synergism
\ response between pathogens

Host microbiome
« Diversity and composition
« Modulation of host immunity

Whole organism phenotype
Dayl Day2 « Susceptibility

» Degree of organ dysfunction

» Disease severity (eg, SOFA score)

Patient A

+ Response to treatment
« Outcome
Molecular phenotype biomarkers
+ Serum biomarkers (eg, procalcitonin)
« Transcriptomics (eg, FAIM3:PLACS)
Observed gene expression ratio
» Non-coding RNAs (eg, miR-223)
« Proteomics (eg, lipocalin 2)
« Metabolomics (eg, carnitine esters)
« Epigenetics (eg, DNA methylation

sepsis
phenotype

T

Dayl Day2 Day3 Day4 Days
Patient B

Indirect lung injury
(extrapulmonary)

Neurogenic

Ischaemia reperfusion after lung

transplantation or pulmonary
endarterectomy

Drug toxicity

Taehion el
acute lung injury

Acute pancreatitis —

Non-pulmonary sepsis —___|

« Abdominal sepsis

« Urinary tract infection
+ Bloodstream infection
» Other

ARDS

Direct lung injury
(pulmonary)

E-cigarettes and vaping
Smoke inhalation
Inhalation injury

Near drowning

Aspiration of gastric contents

Pneumonia
» Viral

» Bacterial

» Fungal
" Pulmonary contusion
Ventilator-induced lung injury

Severe traumatic injuries
Fat embolism

Renal failure, Delirium, PICS,..

m

Bos LDJ. Lancet 2022; 400: 1145
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Genomics Transcriptomics Proteomics Cytomics Metabolomics

* Susceptibility * Diagnosis * Diagnosis * Diagnosis * Diagnosis
* Severity * Severity * Severity * Severity * Severity
* Response to * Damage * Damage * Damage * Damage
therapy * Response to * Response to * Response to * Response to
therapy therapy therapy therapy

Multidimensional understanding of the disease biology

Disease etiology/pathology Unbiased clinical outcome

Source: European Pharmaceutical Review, Biomarkers in drug discovery and development



[Sample source ]

Human

3
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whole blood,
plasma, serum

urine

( Measurements ]
: NGS
Genomics
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W RNA-Seq
N Microarray
Transcriptomics
Mass
spectrometry
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e NMR
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Large-Scale Multi-omic Analysis of COVID-19

Severity
LS Associations with COVID-19
e
& =,

219 biomolecules strongly associated with COVID-19 status and severity:

dysregulation of processes related to lipid transport, blood coagulation, acute
phase response, endotheliopathy, and neu

trop

hil degranulation.
T

Patient metadata https://covid-omics.app
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22

Overmyer et al., 2021, Cell Systems 12, 23



Soins palliatifs en soins critiques

FlELDFOCUS: SuU VI\ SHIP L R R N
CRITICAL CARE SURVIVORSHIP >

Integrated Primary/Specialist Palliative Care

FIELD FOCUS:
PALLIATIVE CARE from onset to recovery =ssrrrerereess snsnsmsssnsnnsnunnn >
GOALOFICU Acceptable cognition/function ««sssssssssss densnusans seined
TREATMENTS 3 pt 8 I >
‘ hical Interprofessional &
PROMER Multiprofessional Teams Interdisciplinary Teamwork
communication | Clinical cor ‘il‘ﬁhn:[?tognoSis Patient values/Family emotions Mutual exchange of information

——— listi Shared between patient/family
Aomanste & interprofessional/interdisciplinary team

PROGNOSTICATION

<€
I 1980 2000 2030 2050



Soins palliatifs en soins critiques

Concordance of Values and Goals

Ten Key Points About ICU Palliative Care

Edwards JD. Intensive Care Med. 2017 ; 43: 83

Saving or
Prolonging Life -

Alleviating Suffering
Improving

1° Goals

Critical Palliative

Alleviating Suffermg -.
Improving QoL

Saving or
Prolonging Life




Patients
Post-réa

SSR




Trajectoire en soins critiques

Pre-
Admission \

ICU
(+/-
mechanical
ventilation)

PRE-CRITICAL
ILLNESS

I :
CHRONIC

ACUTE
PHASE CRITICAL
OF ILLNESS
CRITICAL > 14 DAYS
ILLNESS INICU



= The Facuity of
agp Intensive ._/\/ \ra_,
C Care Medicine

CRITICAL FUTURES

LIFE AFTER CRITICAL ILLNESS

A guide for developing and delivering
aftercare services for critically ill patients

OCTOBER 2021




Consultations post-soins critiques

Inpatient phase ‘ Outpatient phase
2 3 6 12 months
Pre-clinic
m!erventlom@ Unit visit
Y N A
£ &3 & X
& &8 QP
X, &3 & Q
& o L AR
L& N M
R\ C (\J

ICU diary

Information giving

| Goal-setting

Group rehab interventions

Peer support

MODEL OF SERVICE

1:1 uni-professional

db

Panel MDT

.
B (1

%
N
d

Carousel MDT

Drop-in café




The best way to predict the future is
to invent it.

Alan Kay




Next Intensivist




