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Time to wake up the patients in the ICU:
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Suspended Life or Extending
Death?

I am troubled when I make rounds in critical care
units today because of the grotesque and inhuman
scenarios that 1 so frequently encounter. Recently,
the 12-bed unit where T have been teaching resi-

For related material see page 541

dents often has eight or nine patients who are receiving
mechanical ventilation, for a variety of reasons. The
purpose of & mechanical ventilator, of course, is to buy
time in critical sifuations so that recovery can take
place. There is nothing about mechanical ventitation
that produces alterations in underlving disease pro
cesses (such as in ARDS) or ip
organs that mantain life. But
paralyzed, sedated pauents.
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alert, these individuals could interact with their
family, friends, and the environment. They could
feel human. By so doing, thev could sustain the
zest for living, which is a requirement for survival,
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ralysis cannot even maintain muscular tone or the
normal integrity of the GI truct unless food is
introduced artificially. Risks of thromboembolism
rise, and muscle atrophy begins.

Why have we regressed to these critical care
practiu-s? My concern is not only about the compli-
cations that result, ie, critical care neuropathy, pul-
monary emboli from immohilization, and sepsis from
bacterial invasion of the atrophic GI tract. but also
clouded sensorium that often result in what has been
termed as intensive care defirium. T am afraid that
the conspiracy between the requirements of high
acuity care and available pharmacologic therapy has
led to the present situation. It is a fact that the awake
and alert patient who is anxions or depressed re-
qulres a great amount of interaction with the health-

: the past, nurses and respiratory ther-
me at the bedside, comforting and
patients, and working skillfully to
ine's performance to meet the
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ture and function of the langs in the young and
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Sedation in the ICU

Less is more ..

Thomas Strém

Dan Med J 2012;59:(5) B4458

Strom T, Toft F. Time to wake up the patients in the ICL.
A Crazy idea or common sense? Minerva Anestesiol
2011 lan; 77(1):59-63.

Strom T, Martinussen T, Toft P. A protocol of no seda-
tion for critically ill patients receiving mechanical venti-
lation: a randomised trial. Lancet 2010 February
b;275(9713):475-80.

Strom, T., R. R. Jlohansen, 1. Q. Prahl, and F. Toft. 2011.
Sedation and renal impairmentin critically ill patients: a
post hoc analysis of a randomized trial. Crit Care
15:R119.

Strom T, Stylsvig M, Toft P. Long-term psychological ef-
fects of a no-sedation protocol in critically ill patients.
Crit Care 2011 December 13; 15(6):R293.



A protocol of no sedation for critically ill patients receiving w

mechanical ventilation: a randomised trial
Thomas Stram, Torben Martinussen, Pafle Toft Lﬂﬂl:ﬂt Eﬂiﬂ; 3? 5: "':I'? E_Hn

Sedasyon YOK Sedatif infiizyonu +
(n:55) Gunliuk Uyandirma
(n:58)
Sedasyon YOK 48 saat: Ramsey 3-4
olacak sekilde propofol
inflzyonu

48 saat: Ramsey 3-4
olacak sekilde midazolam

inflzyonu

Gunluk uyandirma
Analjezik Morfin 2.5-5 mg IV
Delirium tedavisi 1, 2 ve 5 mg Haloperidol

Mobilizasyon Hergln



A protocol of no sedation for critically ill patients receiving w
mechanical ventilation: a randomised trial

Thomas Stram, Torben Martinussen, Pafle Toft Lﬂﬂl:ﬂt Eﬂiﬂ; 3? 5: "':I'? E_Hn
Sedasyon YOK Sedatif inflizyonu +
(n:55) Glinliik Uyandirma
(n:58)
MV uygulanmayan 13.8 9.6 0.0191
gun sayisl
(entlibasyon-28
glin arasi)
ICU'da kalis suresi 13.1 22.8 0.0316
(glin)
Hastanede kalis 34 58 0.0039
suresi (glin)
ICU mortalitesi 12 (%22) 22 (%38) 0.06
Hastane 20 (%36) 27 (%47) 0.27

mortalitesi



A protocol of no sedation for critically ill patients receiving w

mechanical ventilation: a randomised trial
Thomas Stram, Torben Martinussen, Pafle Toft Lﬂﬂl:ﬂt Eﬂiﬂ; 3? 5: "':I'? E_Hn

Sedasyon |Sedatif infiizyonu

YOK + Guinluk
(n:55) Uyandirma
(n:58)
Delirium 11 (%20) 4 (%7) 0.04
Haloperidol 19 8 0.01
kullanimi
Haloperidol 1, 2 ve 5 mg Haloperidol (Cok diistuk doz)

dozu



Stram et af. Critical Care 2011, 18R119
httpifecforum comy/centent15/3/R119
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Sedation and renal impairment in critically il
patients: a post hoc analysis of a randomized trial

Thormas Str@m“, Rasmus R Johansen, Jens O Prahl and Palle Toft

Intervention group Control group P-value
(= 49] in = 54)
Age (vears) 87 (55t 73) 845 (56 10 74 0.88
Gender (femalg) 13 [26.5%) 23 (42 8%) 0,08
Weight (kqg) 81 (7 o 93 A 69 to 91} 0.40
APACHE Il score 2 19t 30) H 22w 29 0.30
SOFA score (Day 1) ZIste 1) QB 0.34
Urine output ml/kg/hour Day 1 J35 (13 o082 025 (017 to 085) 0.53
Serum creatinine mikromolf] (Day 1) 122 (93 to 181) 157 (99 to 219.5) .26




Stram et af. Critical Care 2011, 18R119
httpdfeeforum comi/eentent/15/3/R119
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RESEARCH Open Access

Sedation and renal impairment in critically il
patients: a post hoc analysis of a randomized trial

Intervention group Cantrol group P value
(n = 449 (n = 54]
Uring autput ml/lkgshour 115 @059 t0153) 085 (0052 to 1248 003
Mumber of patients with renal impairment™ 25 [519% 41 [7A%) 0oz
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Figure 4 Patients divided in RIFLE classes, highest value in a
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Stram et af. Critical Care 2011, 18R119
httpdfeeforum comi/eentent/15/3/R119
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RESEARCH Open Access

Sedation and renal impairment in critically il
patients: a post hoc analysis of a randomized trial

Thormas Str@m“, Rasmus R Johansen, Jens O Prahl and Palle Toft

Intervention group Control group P value

(r =449 {h =54)
Arterial blood presaure mmHg 81 (75 to B8 FTITS w85 0.24
Moradrenaling mlfhour/day Q.17 10 e 09.68) 007 10t 074 0454
Morphine mikrogikg/hour % 5160125 w0 11.07) 451 (202 to 640) 44
Diuratics (furosemide) magilagiday 023 ({009 to 438 019 100% to D38 035
Fluid balance mldag day 458 [[<0.13) to 9.88) 070 [[-203) to 2279 i1.132
Total cumulative fluid balance miflkg 2445 [0 o S042) 5138 [0t 105.75) 035
Mumber of patients garting CRRT 18 (239 21 [43%) 03z
Cumulated time dependent on controlled wentilation Days # 044 013t 179 046 027 to 225 055

Al walues in median [IGR} or number (%) Each value s calculated from a mean for each patient in the first 14 dayvs of their intensive care sy, *Cne milliliter
corresponds to 007 pofka/minute. CRRT: continuous renal replacement therapy. 5, Morphine median value for entire period of mechanical ventilaton. * Renal
impaiment according to RIFLE class Risk, Injury or Failure. #, Time before patients was shifted to support ventilation.



Associations between sedation, delirium and post-
traumatic stress disorder and their impact on qual-

ity of life and memories following discharge from an
intensive care unit

Helle Svenningsen Dan Med J 2013;60(4(B4630

* 641 hasta, 6,427 ICU glini, 18,000°’den fazla
delirium degerlendirilmesi

e Hastalarin %65’inde delirium tesbit edilmis

e Hastalar ICU’da kaldiklari sirenin %71’inde
sedatize edilmemis




Associations between sedation, delirium and post-
traumatic stress disorder and their impact on qual-

ity of life and memories following discharge from an
intensive care unit

Helle Svenningsen Dan Med J 2013;60(4(B4630

* |CU’da kalinan surenin tamami degerlendirildiginde

— Propofol delirium olusumunu arttirmig (OR 1.39; p =
0.003 adjusted)

— Midazolam etkilememis (OR 0.98)

* RASS degisiklikleri delirium durumunu anlamli olarak
etkilemis. Her bir RASS seviye degisikligi icin:
— OR:1.32 (1.26-1.40) (unadjusted)
— 1.36 (1.29-1.44) (adjusted) (p<0.001).



Associations between sedation, delirium and post-
traumatic stress disorder and their impact on qual-

ity of life and memories following discharge from an
intensive care unit

Helle Svenningsen Dan Med J 2013;60(4(B4630

e Uc temel bulgu:

— Sedasyon duzeyindeki dalgalanma deliriumu arttirmis

— Delirium’un PTSD, anksiyete ve depresyon ile iliskisi
bulunamamis

— Delirium hayat kalitesini etkilememis



Associations between sedation, delirium and post-
traumatic stress disorder and their impact on qual-

ity of life and memories following discharge from an
intensive care unit

Helle Svenningsen Dan Med J 2013;60(4(B4630

SONUC-ONERI

Sedasyon ve gunluk uyandirma yerine:

Sedasyon uygulanmamasi (sadece analjezi)
veya

Hafif sedasyon uygulanmasi



Review Amicle

Immunosuppressive Aspects of Annals of Pharmacotherapy
2014, Yol 43(1) 7785

Analgesics and Sedatives Used in © The Authar(s) 2013
Mechanically Ventilated Patients: An Reprints and permissians:
Underappreciated Risk Factor for the Ea%aﬁu|'.;jj_'ﬁ??;TBEE;ZET;';?&”;Q"W
Development of Ventilator-Associated acp sagepub.oom
Pneumonia in Critically Ill Patients ®SAGE

Michael A. Smith, PharmD, BC PS', Maho Hibino, Pharm DI, Bonnie A. Falcione,

* In vitro modeller:Analjezik ve sedatiflerin
immunosupresiftir

* Hayvan arastirma sonuclari: Opioid, benzodiazepam ve
propofol innat immuniteden adaptivimmuniteye kadar
degisen immunosupresif aktivite gosterdigini
desteklemektedir.

* |nsanlarda yapilan arastirmalar: Kisithdir, ama bu
ajanlarin immun yaniti baskiladigini desteklemektedir.

* Klinik arastirmalar: Bu ajanlarin immunosupresif
etkilerini degerlendiren klinik calisma sonuclari kisithidir.



* Entdbasyonun ilk 48 saati icinde VAP gelisiminin
potansiyel rik faktorleri????

* YB hastalarinda slirekli sedatif inflizyonu:
VAP insidensi artisi (%23.6 vs %9.7; P <

0.01)

e Sedasyon inflzyonlari: Midazolam, propofol,
morfin

Rello J, Am J Respir Crit Care Med. 1999;159:1742-1746.



* Dusuk doz vs yuksek doz sedasyon

* Gunluk dozlar:
— Midazolam (92 +59 mg vs 44 +31 mg; P =.001)
— Propofol: (2900 +1400 mg vs 1840 750 mg; P =.01)

* Dusuk doz: VAP insidensinde (%15 vs %6,
p<0.005) ve MV siiresinde anlamli azalma

Quenot JP, Crit Care Med. 2007;35:2031-2036.



* Gunluk sedasyon kesilmesi vs surekli sedasyon.

 Komplikasyonlarda azalma (%2.8 vs %6.2;
p=0.04)

* Daha az hastada VAP (n: 2 vs 5)

Schweickert WD, Crit Care Med. 2004;32:1272-1276.



MV uygulanan hastalarda aspirasyon ve VAP i¢in
risk faktoru analizi.

* Univariate analiz:
— GKS<9 (p:0.018)
— Sedasyon skoru <35 (p: 0.01)
— Opioid kullanimi (p:0.0347)

* Logistik regresyon: Sedasyon skoru <35 (p: 0.009)

Metheny NA, Crit Care Med. 2006;34:1007-1015.



Review Amicle

Immunosuppressive Aspects of Annals of Pharmacotherapy

. . . 201 4, Yol 48(1) 77-85
Analgesics and Sedatives Used in @ The Authar(s) 2013

Mechanically Ventilated Patients: An Reprints and permissians:
Underappreciated Risk Factor for the Ea%aﬁu|'.;jj_'ﬁ??;TBEE;ZET;';?&”;Q"W
Development of Ventilator-Associated acp sagepub.oom
Pneumonia in Critically Ill Patients ®SAGE

Michael A. Smith, PharmD, BC PS', Maho Hibino, Pharm DI, Bonnie A. Falcione,

* Analjezik ve sedatiflerin hlicresel fonksiyon ve
Immun sistemin diger mediatorlerini degistirdigi
gosterilmistir.

* Ancak bunun klinik 6nemi ortaya cikartilmalidir.

e Sedasyona ara verilmesinin VAP’I azaltma

mekanizmasi immunosupresif etkinin azalmasi
olabilir.




SEDASYON GEREKLI

* Cok siddetli ARDS

* Norolojik hasar

* Yelken gogus

* Artmig O, tuketimi vs azalmig O, sunumu
e Karbondioksit yapiminin azaltilmasi

* Hasta-ventilator uyumsuzlugu



* Sinkronizasyonun saglanmasi gereken modlar
 Asiste/Destekli Modlar —Interaktif Modlar
— Solunum kaslarinin toparlanmasini kolaylastirir
— Daha az sedasyon gerektirir

Banner MJ, Chest 1991;100:531-533.
Pierson DJ. Respir Care 2011;56:214-228.
Tobin MJ, Am J Respir Crit Care Med 2001;163:1059-1063.
de Wit M, J Crit Care 2009;24:74-80.

* Kontrollii Modlarin solunum adelelerine etkisi
— Oksidatif stres riski
— Kas atrofisi
— Proteolysis (Ventilator tarafindan olusturulan diafragmatik disfonksiyon

— Sedasyon gereksinimi ve buna bagli komplikasyonlar

Petrof BJ, Curr Opin Crit Care 2010;16:19-25.
Sassoon CS, Am J Respir Crit Care Med 2004;170:626—-632.
Kress JP, N Engl ] Med 2000;342:1471-1477.
Shehabi Y, Am J Respir Crit Care Med 2012;186:724-731.



e Sinkronizasyon bozuklugu

— Hastada yeterli ventilatuar drive yoktur

— Ventilator ayarlari vs hasta eforu uyumsuzlugu
* Inspirasyonun baslatiimasi (Tetikleme=Triggerin)
e Akimin/volimun verilmesi (Hedef)
* Inspirasyonun sonlandirilmasi (Sikling)

Pierson DJ. Respir Care 2011;56:214-228.



Patient-Ventilator Interactions
Implications for Clinical Management

Daniel Gilstrap' and Neil Maclntyre' Am J Respir Crit Care Med Vol 188, Iss. 9, pp 1058-1068, Nov 1, 2013

HASTA-VENTILATOR ETKILESIMININ ARTTIRILMASI
Ventilatuar Drive

— Azalmis:
* ila¢ (Asir sedasyon)
* Hastalik o

— Artmis
e Agri

* Anksiete
e Tap tikanmas SEDSRYON

e Asidoz
* Hipoksemi SEBEBE YONELIK GIRISIM



e Sinkronizasyon bozuklugu

— Hastada yeterli ventilatuar drive yoktur

— Ventilator ayarlari vs hasta eforu uyumsuzlugu
* inspirasyonun baslatilmasi (Tetikleme=Triggerin)
* Akimin/volimiin verilmesi (Hedef)
* inspirasyonun sonlandirilmasi (Sikling)

Pierson DJ. Respir Care 2011;56:214-228.



- TETIKLEME FAZINDA DiS-SiNKRONiZASYON NEDENLERI

Tetikleme olmamasi veya
gecikmesi

Ekstra Tetikleme



Tetikleme olmamasi veya

Ekstra Tetikleme

gecikmesi

TETIKLEME FAZINDA DIS-SINKRONIZASYON NEDENLERI

Hassasiyeti diistk
olan veya yanit
vermeyen sistem

Intrensek PEEP

Oto-trigering

Entrainment
(Revers Trigering)

Hastanin tetikledigi
solugun erken
sonlanmasi

Paw, Pes, Akim egrilerinde hasta gayreti
ile uyumlu yanit/élciim/trase olusmaz

1- Paw, Pes, Akim egrilerinde hasta
gayreti ile uyumlu yanit/6lciim/trase
olusmaz

2- Ekspiratuar akim 0’a hi¢ ulasamaz
3- Pes’de PEEPi gozlemlenir

Basit artifaktlar ile (kardiyak, solunum
sistemi hareketi vb),

solunum sistemi kacaklari,
kondensasyon

KontrollG soluk tarafindan hasta eforu
tetiklenir ve VT’ye basin¢ hedefli soluk
eklenir

Premature solugun sonlanmasi
sirasinda devam eden hasta eforu ikinci
bir solugun baslamasina neden olur

Trigger hassasiyetini
arttir

Yeterli teknolojiye sahip
ventilator

PEEPi’yi azalt (f, Pi, VT
azaltilir; Te uzatilhr)
Ekstrensek PEEP ilavesi
(%70-80) ile PEEPi’yi
dengele

Olasi sebeleri duzelt
(kacak, kondansasyon)
Tetikleme hasasiyetini
azalt

T.hasta > T.ventilator:
Sikling ayari degisikligi

Kontrolll soluk sayisini
azalt
Sedasyonu azalt (?)

Sikling kriterlerini uzat
(hacim, zaman, akim)



AKIMIN VERILME (INSPIRASYON) FAZINDA DiS-SINKRONiZASYON NEDENLERI

Soluk alma sirasinda asiri efor, Akimi arttir
E Paw’da ani dusus, Akim paternini degistir
E Basin¢ hedefli soluklarda yetersiz Degisken akim (basin¢ hedefli) kullan
& VT Pressure rise time’i ayarla
o Pes trasesinde yuksek PTP Asiri ventilatuar drive yonelik tedbir al
c¢m H,0
20‘{ ,&] ,"fl A
g Pressure 0| : : ' W/‘ﬂ—
% 0+ . + . . . + ~A + -
=

504 ; >
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Volume %] °
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Patient-Ventilator Interactions
Implications for Clinical Management

Daniel Gilstrap' and Neil Maclntyre' Am J Respir Crit Care Med Vol 188, Iss. 9, pp 1058-1068, Nov 1, 2013

HASTA-VENTILATOR ETKILESIMININ ARTTIRILMASI
Akim Optimizasyonu

* Basin¢ hedefli ventilasyonu tercih et veya

* Basin¢ hedefli modda ek avantaj:

— Rise time ayari
— Endotrakeal tlp rezistans kompansasyonu

e Akim hedefli-volum siklik modlarda dogru akim
ayari yap (Max akim, akim sekli, akim talep
degisimleri???)



Patient-Ventilator Interactions
Implications for Clinical Management

Daniel Gilstrap' and Neil Maclntyre' Am J Respir Crit Care Med Vol 188, Iss. 9, pp 1058-1068, Nov 1, 2013

SIKLING FAZINDA DIiS-SINKRONIZASYON NEDENLERI

Makina Ti> Neural Solugu bitirmek icin ¢ |
Ti ekspiratuar gayret l N\
S N ity iaieie ¥ [ieiate i - '}V“" ¥
Neural Ti>Makina Soluk bittiginde solunma =
Ti eforu devam eder |
Paw hizla diger ve ikinci | | .
soluk tetiklenebilir H:0 l ! 7 S
-20 r
60
ﬁ:g - Pes

-20

Time (sec)



Tetikleme Dis-Sinkronizasyonu

Prevelans: MV uygulanan hastalarin %26-82’sinde
%20 kadari tesbit edilemez (Pes veya diafragmatik elektriksel aktivite)

En fazla PEEP, riski olan KOAH’li hastalarda

Epstein SK. Respir Care 2011;56:25-38;
Leung P, Am J Respir Crit Care Med 1997;155:1940-1948.

Sikling Dis-Sinkronizasyonu

NIH dusuk TV arastirmasinin analizi: Analiz edilen soluklarin

%9.7’sinde

Kahn JM, Crit Care Med 2005;33:766—771.,
Pohlman MC, Crit Care Med 2008;36:3019-3023.



Patient-Ventilator Interactions
Implications for Clinical Management

Daniel Gilstrap' and Neil Maclntyre' Am J Respir Crit Care Med Vol 188, Iss. 9, pp 1058-1068, Nov 1, 2013

HASTA-VENTILATOR SINKRONIZASYONUN
ARTTIRILMASINDA YENI OLASILIKLAR

* PAV

— Standart triggering

— Hastanin solunum isindeki azalma ile orantili akim ve basincin
arttirilmasi (Akim ve basinci sirekli 6lciim ve integrasyonu)

— Akim sikling’i

— Artan sinkronizasyon

— Dezavantaj:
* Minumum akim ve basin¢ destegi olmamasi

* Ventilatuar drive’l stabil olmayan hastada siki monitorizasyon ve back-
up destek modu gereksinimi

* [deal PAV gain ayar???
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HASTA-VENTILATOR SINKRONIZASYONUN ARTTIRILMASINDA YENI
OLASILIKLAR

* NAVA

— Hastanin inspiratuar gayret baslangic, siddet ve sonlanmasinin tesbiti

— Kullanicinin ayarladigi gain (destek orani) ile alakali basin¢ ve akim
verilmesi

— Artan sinkronizasyon
— Dezavantaj:

* Minumum akim ve basin¢ destegi olmamasi

* Ventilatuar drive’i stabil olmayan hastada siki monitorizasyon ve back-up destek
modu gereksinimi

* Ideal NAVA gain ayari???
* EMG sinyali stabilitesi???



Gogus Kalp Damar Anestezi ve

Yogun Bakim Dernegi

e Sedasyonsuz MV mimkin ma?

R\ [WETGERFE MiMKOUN OLAN HER ZAMAN
* Neden?
— Delirium
— MV suresi
— ICU ve Hastane yatis suresi
— Immunosupresyon-VAP
— Hemodinamik instabilite
— Volutravma-Barotravma
— Hasta-Hasta yakini iliskisi
— GIS fonksiyonu
— Solunum adelesi atrofisi
— Mobilizasyon



Gogus Kalp Damar Anestezi ve

Yogun Bakim Dernegi

 Nasil?
— SINKRONIZASYONU ARTTIRARAK
— Basing-Akim Egrileri
— Trigerring,
— Flow adaptasyonu,
— Sikling
— Alternatif Modlar: PAV, NAVA
* |stisna?
— Cok siddetli ARDS
— Norolojik hasar
— Yelken gogls
— Onlenemez hasta-ventilatér uyumusuzlugu
— Artmig O, tuketimi vs azalmig O, sunumu
— CO, yapiminin azaltilmasi/pH



