Deset veci, na ktere myslet
pri prijeti obézniho pacienta

Pavel Dostal

Klinika anesteziologie, resuscitace a intenzivni mediciny
Univerzita Karlova, Lékarska fakulta v Hradci Kralové
Fakultni nemocnice Hradec Kralové




(o]

Konflikt zajmu

* Bez konfliktu zajmu k danému tématu







Know your CT scanner!

Nosnost
 Starsi pristroje nosnost do 205 kg
* NovejSi pristroje do 308 kg

Gentry prumér

* Do 70 cm

* Novejsi pristroje 75-80 cm
* 19 cm spotrebovava stul




Gantry vs zorne pole

« d RadioGraphics 2016; 36:1076-1086




Luzko




Nosnost luzka

* Obvykla nosnost luzka pro
intenzivni péece je 250 kg
« Matrace, infuzni stojan, ..

* Moznost omezeni
lateralnich naklonu dle
hmotnosti

e Bariatricka luzka nosnost
obvykle do 500 kg




Nosnost luzka

* Obvykla nosnost luzka pro
intenzivni pece je 250 kg

* Moznost omezeni
lateralnich naklonu dle
hmotnosti

 Bariatricka luZzka nosnost
obvykle do 500 kg (pacient
cca 435 kQ)
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Zilni vstup
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Periferni zilni vstup

* Obtiznost

* Palmarni strana predlokti

* Cefalicka zila nebo sit zil, zily
na hrudni sténé (mizi po
katecholaminech)

» Externi jugularni zila
« UZ navigace
» Délka katétru (midline)




Centralni zilni vstup

« Délka jehly, katetru a vodiCe
(katetr 30 cm)

* 18 G spinalni jehla misto jehly
ze setu

» Johnson, Garry MD; Tobias,
Joseph D. MD: Central
Venous Access in Morbidly
Obese Patients. Anesthesia &
Analgesia 93(5)1:p 1363,
November 2001.

 Supraklavikularni, podklickovy
pristup a jugularni pristup

« UZ navigace
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Dychaci cesty a trachealni intubace

(90
—
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Pravidla

* OCekavana anatomicky i fyziologicky obtizna intubace
* Riziko aspirace (IAP, GLP-1, ...)
* Poloha pacienta

* Nizka FRC a vysoka spotreba O2
* Vzdy za NIV +/- HFNO

« Cor pulmonale, plicni hypertenze
* ,Rutinni® PEEP, liberalni limit Ppl? Vysoke FiO, inicialne
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Umela plicni ventilace

16
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Patofyziologické zmeny

« Zvysena dechova prace

* FRC klesa o0 5-15% na kazdych 5 kg/m2 BMI

 Vétsi dopad v supinni poloze

* Vyznamny podil elastance hrudni steny na elastanci RS
 Pozitivni pleuralni tlak

« Uzaver dychacich cest v dorzalnich partiich plic

« Sekundarni vznik atelektaz
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Spontaneous breathing
before intubation

Mechanical ventilation
PEEP 5 cmH20

Spontaneous breathing
after extubation

intensive Care Med (2020) 46:2423-2435

httpsy//doi.org/10.1007/500134-020-06286-x18
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Co deéelat?

* Poloha plazoveho lehatka

* Liberalni indikace preventivni NIV nebo HFNO

* RM s Ppl 50 cm H20

« PEEP 10 az 28, obvykle nad 15 cm H20 (BMI nad 39 kg/m2)




Obese patient = at risk of difficult intubation and difficult mask ventilation

20 1

Assess additional risk factors of difficult intubation and mask ventilation
MACOCHA score (Mallampati Nl ar W, obatructive apnea syndiome, reduced cervical mabdity, limited mouth apening, coma,
hypoxemia, nom-trained operator), beard, snoering, asseciated congenital diseases

Check availability of equipment for
management of dificult airway

Precxygenation:
» Continucus positive pressure or noninvasive ventilation
« 4= high-flow oxygen

+ |n a sermi-sitting position Physician chaboe if absence of

additional risk factors of difficu’t

Recommended intubation and/or
videalaryngoscepe not avallable

Videolaryngoscopy Direct laryngoscopy

- High PEEP strategy

Tracheal intubation
In case of difficult intubation
follow the unit algorithm®

|
-
Protective mechanical ventilation
1. Low volume ventilation

2 Moderate to high PEEF
3. Recrultment maneuvers

I
'

Weaning test: T-piece or PSV 0 +FEER O
Cuff-leak test: if no leak, consider intravenous steroids at least 4 hours before extubation to prevent stridor

Extubation

Consider for all obese patients:
Preventive noninvasive ventilation
+/- alternated with

high-flow nasal cannula oxygen De Jong et al. Critical Care (2017) 21:63

DO 10.1186/513054-017-1641-1 20




VENTILATORY MANAGEMENT OF OBESE PATIENTS How | ventilate an obese patient

Lorenzo Ball'? and Paolo Pelosi'

Intubate
+ Anticipate difficult airway management and difficult mask ventilation n

* Preoxygenate with FIO; 100% and non-invasive positive pressure ventilation
* Fluids and vasoactive drugs readily available for possible haemodynamic impairment

Set - Up Initial Ventilation

= Tidal volume: 4-6 mlkg PBW in ARDS, 6-8 ml%g in noen-ARDS, volume controlled/guarantee modes
* Low-moderate PEEP (ARDSnet low-PEEP table in ARDS, start with § emH,0 in non-ARDS) ﬁE

= Gradually lower FiQs (to target normoxya in ARDS and non-ARDS)

Low PEEP strategy

Titrate Ventilation Parameters

* Respiratory rate: to keep pHy > 7.25 in non-ARDS and ARDS, tolerate mild hypercapnia in ARDS
* PEEP: minimal to keep Pa0; 55-80 mmHg or Sat0; 88-92% in ARDS and non ARDS, no routine recruitment
* FilQy: avoid hyperoxia, if desaturation prioritise FiQ; increase over PEEP increase

Assess Harmfulness of Ventilation

* Plateau pressure: target below 27 emH;0 + (IAP - 13)/2 in ARDS, 20 emHz0 + (IAP - 13)/2 in nen-ARDS @
= Driving pressure (plateau-PEEP): target below 17 emH20 in ARDS and 15 emH20 in non-ARDS
= Mechanical power: target below 17-20 J/m

Rescue Strategies

* Recrultment Maneuvers: only as rescue, stepwise Iincrease in airway pressure @
* Prone positioning: also safe and feasible in cbese ARDS
« ECMO: consider in selected ARDS patients

21
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High Pleural Pressure Prevents Alveolar Overdistension and
Hemodynamic Collapse in Acute Respiratory Distress Syndrome with

Class Ill Obesity
A Clinical Trial

Roberta De Santis Santiago'*, Maddalena Teggia Droghi'*, Jacopo Fumagalli', Francesco Marrazzo', Gaetano Florio®,
Luigi G. Grassi', Susimeire Gomes?, Caio C. A. Morais?, Ozires P. S. Ramos?, Maurizio Bottiroli®, Riccardo Pinciroli®,
David A. Imber', Aranya Bagchi'!, Kenneth Shelton!, Abraham Sonny', Edward A. Bittner!, Marcelo B. P. Amato?,
Robert M. Kacmarek', and Lorenzo Berra'; on behalf of the Lung Rescue Team Investigators
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High Pleural Pressure Prevents Alveolar Overdistension and
Hemodynamic Collapse in Acute Respiratory Distress Syndrome with
Class Ill Obesity

23 A Clinical Trial
Roberta De Santis Santiago'*, Maddalena Teggia Droghi'*, Jacopo Fumagalli', Francesco Marrazzo', Gaetano Florio®,
Luigi G. Grassi', Susimeire Gomes?, Caio C. A. Morais?, Ozires P. S. Ramos?, Maurizio Bottiroli®, Riccardo Pinciroli®,
David A. Imber', Aranya Bagchi'!, Kenneth Shelton!, Abraham Sonny', Edward A. Bittner!, Marcelo B. P. Amato?,
Robert M. Kacmarek', and Lorenzo Berra'; on behalf of the Lung Rescue Team Investigators
Lungarpsnet Lungrecruiren
[Mean = SD or Median [Mean = SD or Median P
(IQR)] (IQR)] Difference (Cl)* Value
VT, mli/IBW 6.3 0.9 6.3 0.8 0.1 (-0.1 to 0.2) 0.23
RR, bopm 25.1+6.0 25.2 + 6.0 0.1 (-0.1 to U.S! 0.33
I F"EEF’E cm H-0 13 +1 21+3 8 (7 to 10 <0.01
Pese, cm H,0 171:45 195 = 5.1 54 (1.3 t03.4)  =0.01
PLg, cm H,0 —43+42 1.4 +3.6 5743t07.2) <0.01
0 256 +3.9 30445 48 (341063 <005
DP, cm H,0 13+ 4 9= “4(6to -2) <0.01
Crs, ml/cm H,O 33 (24 to 41) 41 (31 to 51) 11 (6 to14) <0.01
Pao./Fio, 179 =108 308 = 90 129 (64 to 194) <0.01
Collapse determined by EIT, % (n=18) 38 = 11 76 —31 (-36 to —25) <0.01
Overdistension determined by EIT, % (n=18) =7 9+6 2 (-2 to 6) 0.33
- 2
ROI-1 8.9*+47 7.3+28 —1.7 (-3.6 10 0.2) 0.07
ROI-2 19.1 = 8.1 255+ 8.4 6.3 (4.3t084) <0.01
ROI-3 5.1+2.8 10+ 3.2 491291069 <0.01

Am J Respir Crit Care Med Vol 203, Iss 5, pp 575-584, Mar 12,2021
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TAPSE (cm)

25

High Pleural Pressure Prevents Alveolar Overdistension and
Hemodynamic Collapse in Acute Respiratory Distress Syndrome with

Class lll Obesity
A Clinical Trial

Roberta De Santis Santiago‘*, Maddalena Teggia Droghi'*, Jacopo Fumagalli‘, Francesco Marrazzo', Gaetano Florio,
Luigi G. Grassi', Susimeire Gomes?, Caio C. A. Morais?, Ozires P. S. Ramos?, Maurizio Bottiroli®, Riccardo Pinciroli®,
David A. Imber!, Aranya Bagchi!, Kenneth Shelton', Abraham Sonny', Edward A. Bittner!, Marcelo B. P. Amato?,
Robert M. Kacmarek', and Lorenzo Berra'; on behalf of the Lung Rescue Team Investigators
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Jak tedy prakticky?

* Dechovy objem pocitany dle PBW

* Pocitat s potrebou vysokého PEEP (15 az 25 cm H20 dle stupné obezity)
u obéznich pacientu's ARDS

 Limit Ppl liberalnéji (idealné pri mereni Pes), cilem DP do 15 (17) cm H20
* Pri zvysené hodnote IAP limity dle IAP 27 cm H20 + (IAP v cm - 13)/2)

 Titrace PEEP
« EIT
* Pes
» Crs pfi decrementalnim PEEP trial
« Minimalne zjisteni tzv. airway occlusion pressure
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Paw

No AOP
Paw
AQP
AOP
PEEP
Flow

Low flow insufflation

v

¥

Paw

PEEP

o)}

A novel method for assessment of airway =
opening pressure without the need for low-flow
insufflation

Anne-Fleur Haudebourg'?, Elsa Moncomble', Arnaud Lesimple®®, Flora Delamaire'”, Bruno Louis®,
Armand Mekontso Dessap'*3, Alain Mercat*®, Jean-Christophe Richard®’, Francois Beloncle*® and
Guillaume Carteaux'*"

Usual flow insufflation

Paw

AQP

PEEP

Flow

Pmnd = Pres
t
P:ond > Pres

AOP = PEEP + ':Pcond E Pres)
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Non obese Obese
(n=26) (n=26)
500 -
450 { p=0.002 | p <104
400
350
300 -
250
=
200 -
150 A
1004 S
50 -
Proné Sunlie Prone De Jong A, Molinari N, Sebbane M, Prades A, Futier E, Jung B, Chanques G, Jaber S. Feasibility
iti 'I’ti iti and effectiveness of prone position in morbidly obese patients with ARDS: a case-control
position posituon  position clinical study. Chest. 2013 Jun;143(6):1554-1561. doi: 10.1378/chest.12-2115.
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Jaka pronacni polohu?

I

» UpIna pronaéni poloha

» Semipronacni poloha 2

« U asymetrickych nalezu dle charakteru/lokalizace patologie

2l

33
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Verdnderungen von arterieller Oxygenierung, Kohlendioxidelimination,

statischer Lungencompliance und Minutenventilation (MV) wahrend
inkompletter (135-BL) und kompletter (180-BL) Bauchlage

Gruppe A
Vor 135-BL  135-BL 135-BL 180-BL
i 30min
pa02/Fi02 13954 189+90**  206x75** | 210+82**
[mmHg]
p.CO; [mmHg] 41,57 43,7+7 42,68 43,1+9
Cotat [ml/ 40,7+12 38,8112 39,2+12 39,2+11
cmH;0]
MV (I/min) 10,8+3,0 10,0£3,2* 10,2+2,7 10,5£3 4
Gruppe B
180-BL 135-BL

Vor 180-BL  180-BL
e s EELALULL

142+46 202+73%%  253+107**5 [220+98%*
41,1+7 44 4+§** 41,249 43.8+11
45,5+11 491 50,3+16*% | 47,2+13
+16%&
10,2+2,0 10,3+2.3 10,6+2,7 10,4+2.,5

180-BL Riicken
6h 2h

231+£95*  2719+95%*

43,119 42,1+8
40,1%11 44,6112
10,6+2,7 10,7+2,8
135-BL Riicken
6h 2h

250+£98**  221+88**

43,8+11 44,0+12
48,6+12* 50,7+16
10,3£2,6  104+2,5

T.Bein'- K. Sabel?- A. Scherer* - C. Papp-Jambor* - M. Hekler® - R. Dubb®

H. J. Schlitt® . K. Taeger!

TKliniken fiir Andsthesiologie, Universititsklinikum Regensburg

2Innere Medizin | (Pflegebereich Intensivstation), Universitatsklinikum Regensburg

3 Chirurgie, Universitatsklinikum Regensburg - 4 Institut fiir Andsthesiologie und
Operative Intensivmedizin, Zentralklinikum Augsburg - > Abteilung fiir Anésthesiologie
und Intensivmedizin (Pflegebereich Intensivstation), Katharinen-Hospital, Stuttgart

Vergleich von inkompletter
(135°) und kompletter Bauch-
lage (180°) beim schweren
akuten Lungenversagen

i NE
SNLNE,

S 2
[a]
Anaesthesist 2004 - 53:1 054—10603 4 ‘f "
= w
£ A
TOFC KR“‘\'O



35

Anteil der Responderrate 6 h nach Lagerung in 135-BL oder 180-BL

135-BL 180-BL Signifikanz
Anzahl (%) Anzahl (%)
Oxygenierungsresponder
Alle Patienten 19/27 (70,3%) 21/25(84,0%) p <0,05
—Moderates ARDSIIS <2 5) ___11/13(34.6%) 10/13.076.706) 'l;ﬂdi_l
Schweres ARDS (LIS >2,5) 8/14(57,1%) 11/12(91,6%) p <0,05
p.CO, Responder
Alle Patienten 8/27(29,6%) 11/25 (44,0%) p=0,08 I
Schweres ARDS (LIS >2.5) 7/14(50,0%) 6/12(50,0%) p=0,317

Inzidenz und Schweregrad von Druckstellen und Gesichtsodemen wahrend

135-BL und 180-BL

Alle Patienten 135-BL 180-BL Signifikanz

Druckstellen Grad | 4/52 (7,7%) 1/27(3,7%)  3/25(12%) 0,266
(gerotete Areale, Haut intakt)
Druckstellen Grad Il (ober- 3/52 (5,8%) 1/27 (3,7%) 2/25 (8%) 0,157

flachliche Abschiirfung,
Blase, oberflachlicher Krater)

Gesichtsodem 36/52(69,2%) 16/27(59,2%) 20/25(80,0%) p<0,05

A

w 0,

<,

Anaesthesist 2004 - 53:1054-1060
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Davkovani léka (antibiotik)

36
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Hydrophilic antibiotics

General PK parameters

e Low Vd
e Predominant renal CL
e Low intracellular penetration

a

o

e TVd,

e TorlinCL (dependent on
renal function),

« | in interstitial penetration

Examples:
e Aminoglycoside
e B-lactams
e Carbapenems
e Linezolid
e Glycopeptides
e Colistin
e Daptomycin

PK

changes in
critically ill

Lipophilic antibiotics

General PK parameters

e High Vd
e Predominant hepatic CL
e Good intracellular penetration

v

/_
o — Vd

e Torlin CL (dependent on
hepatic function)
e —sinterstitial penetration

A

N

Examples:

e Fluoroquinolones
e Macrolides

e Lincosamides

e Tigecycline

¢ Clindamycin

Curr Opin Crit Care 2012, 18:460-471
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Uvodni davka

Zmeny distribucniho objem

« Zvyseni distribucninho objemu farmak neni linearni s télesnou
hmotnosti

« Latky rozpustné ve vodeé (aminoglykosidy apod)

« Zvaz pouziti tzv. adjusted body weight s respektovanim maximalni
jednotlivé davky

* IBW + C x (TBW — IBW)
« C=0,3 nebo 0,4 (AdBW, ; or Ad|BW, ,)
» Lean body weight pro antituberkulotika

 Latky rozpustné v tucich (chinolony, vétSina makrolidu, ..)
* Pouzij maximalni pripustné davky, ev. dle aktualni telesné hmotnosti

Pharmacotherapy. 2023;43:226-246.
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Kdy pouzit AdjBW?

 Acyclovir, ganciclovir

* Aminoglykosidy

« Amphotericin, Voriconazol
« Daptomycin

* Foscarnet

Pharmacotherapy. 2023:43:226—2439.
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A co betalaktamova antibiotika?
* Pouzij maximalni davkovani

* Vzdy kombinace bolusové uvodni a prodlouzene infuze prvni
udrzovaci davky

« Ke zvazeni zkraceni prvniho davkovaciho intervalu

Pharmacotherapy. 2023;43:226-246.
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Udrzovaci davka?

* Moznost augmentovaneé renalni i non-renalni clearance
« Davkovani dle mérené Clcr u latek vyluCovanych dominantne moci

« Standardni davkovani modifikované dle organovych funkci
 Pouziti prolongovanych infuzi u betalaktamu

« Obecne doporuceno pouziti TDM

Pharmacotherapy. 2023;43:226-246.
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Stanford

Stanford Antimicrobial Safety and Sustainability Program

HEALTH CARE

‘ SHC Antimicrobial Dosing Guide for Obesity

Definitions and Equations

BMI = weight (kg)

Last approval date 1/18/2024

m— WHO BMI Classification Definition
height=(nt) Obese Class | and Il (obese) BMI 30-40 kg/m?
Obese Class Il (morbidly obese) BMI > 40 kg/m?
Aminoglycosides | | | | | - -
- At SHC, weight-based dosing is recommended. For AUC/MIC targeted bedside dosing approach, see references 151-152
Amikacin Use adjusted body weight (AdjBWg.4) . Adjust by TDM
for initial dose
Gentamicin®> Use adjusted body weight (AdjBWg4) . Adjust by TDM
for initial dose
Tobramycin®™ Use adjusted body weight (AdjiBWg4) o Adjust by TDM

57,61,62

for initial dose

Amoxicillin £

Amoxicillin: 1g PO every 8 hours

clavulanate Amoxicillin/clavulanate:
875mg/125mg PO every 8 hours or
2000mg/125mg XR PO BID 47
| Ampicillin | Insufficient data _ o | - Consider upper limit of normal dosing in
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Nutricni podpora

43
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Patients with obesity have an
increased risk of comorbidities

(i.e., sleep apnea, type 2
Diabetes Mellitus, hypertension)

Excess adiposity may present
challenges to accurate
nutrition-focused physical exam

Bariatric equipment may
not be available

Sarcopenia may be < g =
underrecognized in this R
patient population
Repositioning and ambulation
may be more difficult for
nursing staff to perform

Available nutrition guidelines are
inconsistent posing challenges to the
calculation of calorie and protein needs

o———— Patients with obesity may be
less likely to receive
malnutrition screening,
assessment and diagnosis

Stigma and bias may
influence the quality of
care provided

Patients with obesity may
present with altered
pharmacokinetics and/or

response to
supplementation

Dickerson et al. Critical Care 2022, 26(1):283
https://doi.org/10.1186/s13054-022-04148-0"* 2
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Nutricni cil — energie

ASPEN

« 10-13 kcal/kg ABW pro osoby s BMI 30-50 kg/m2
« 20-25 kcal/kg IBW pro osoby s BMI nad 50 kg/m2

ESPEN 2019
« 25 kcal/kg IBW + 20-25% rozdilu ABW a IBW

Indirektni kalorimetrie

45
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Nutricni cil - proteiny

ASPEN 2016

 Cil s 2 g/kg IBW pro BMI 30-40 a 2,5 g/kg IBW pro BMI nad 40
kg/m2

ESPEN

« doporucCuje davkovat proteiny na zaklade hodnoty ztrat a
stanoveni tzv. lean body weight

* Alternativné progresivni navysovani privodu do 1,3 g/kg/AdjBW

46
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Indirektni kalorimetrie

* Endogenni produkce energie (az
cca od 5. dne)

* Cil vs doporucené pokryti cile
» Retrogradni informace
* Pro preskripci odecitat podavane

nenutricni kalorie (propofol, citrat, ! A—
* Technicke aspekty (mereni 1 — ,
dechového objem, leak, kalibrace, I © "

n u IOVén |’, aktlvn |’ ZVI héOVén |’, . ) N. Achamrah et al. / Qinical Nutrition 40 (2021) 4—14

48
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Kdyz neni IC k dispozici? VCO,

 Stanoveni EE z VCO,, je-li zobrazovano ventilatorem

 EE = VCO, (ml/min) x 8,19

» Presnejsi nez odhad, ale méne presné nez IC

« Stapel SN, de Grooth HJ, Alimohamad H, Elbers PW, Girbes AR, Weljs PJ, et al.
Ventilator-derived carbon dioxide production to assess energy expenditure in
critically ill patients: proof of concept. Crit Care 2015;19:370.
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A to je vse?

52
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Neurologic ’ N Neck/pharyngeal adiposity

+ Altered respiratory drive \ ’ + Difficult bag mask ventilation
+ +/- Difficult intubation

PUImonary + Tracheostomy challenges
- } respiratory compliance
- { FRC Cardiac

+ Derecruitment

* V/Q mismatch

« $ work of breathing
« } intrinsic PEEP

* LVH, diastolic/systolic dysfunction
+ RV mass and dysfunction

» tcirculating blood volume

- 1 1AP with |} venous return

Gastrointestinal
- Fatty liver disease

Renal

+ Supranormal GFR

+ Chronic kidney disease

« Renal congestion from 1 I1AP

k Hematologic
+ Venous thromboembolism

Endocrine

* Insulin resistance
* Hyperlipidemia

Musculoskeletal
« Difficult vascular access
« fwork of movement
« Difficult mobilization Dermatologic
: ;rjgty » Pressure ulcers
- tperspiration

Pharmacologic

« 1 V4 and elimintation t1,»

for hydrophobic drugs

CHEST 2021; 160(6):2135-2145>°
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Obesity paradox
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Zhou et al. Critical Care (2022) 26:198

https://doi.org/10.1186/513054-022-04074-1 Critical Ca re
BRIEF REPORT Open Access

: : " ®
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* Obézni pacient vyzaduje v intenzivni péci specificky pristup
- Rada organovych dysfunkci a patofyziologickych zmén

« Narocnost osetrovatelske péece, prodlouzena délka
hospitalizace

* Priznivy vysledek pravdepodobny diky tzv. obezity paradoxu
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Dekuji za pozornost.
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