Part| : Overview in shock

Shock = Poor tissue perfusion

Sign Nnsranulalann

Decreased urine output
Alteration of consciousness
Metabolic acidosis

A1115095739U MOD e

Parameter Nin539NU

MAP < 65 mmHg

Tissue hypoperfusion

Tissue hypoxia
Anaerobic metabolism : Lactate , Acidosis

Ciculatory distribution : Splanic area

Shock 1

Shock

£ ¢

SYUSEAAY UNIATRR AVENTTUIUUN

5|

el PN =
21915971U5n¥1 0. uw.dsnad Aelann

Cathecholamine, angiotensin Il, Vasopressin, endothelin, TXA2

MODs

Type of Shock

Classification of shock

Hypovolemic
Cardiogenic
Septic (vasogenic)
Neurogenic
Traumatic

Obstructive
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Part Il : Hemorrhagic shock

Phase in Hemorrhagic Shock

Carl J. Wiggers

“Hemorrhagic Shock Model” vludninnans

Shock 2



Mean arterial pressure

Rat hemorrhagic shock model
24-hour survival following resuscitation
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Shock 3

Figure 5-3. Rat model of hemorrhagic
shock through the phases of compensa-
tion, decompensation, and irreversibility.
The percentages shown above the curve
represent survival rates. (Adapted with
permission from Lippincott Williams &
Wilkins/Wolters Kluwer Health: Shah
NS, Kellv E, Billiar TR, et al. Utility of
clinical parameters of tissue oxygenation
in a quantitative model of irreversible
hemorrhagic shock. Shock. 1998, 10:343-
340. Copyright © 1998.)
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Pathophysiology in Hemorrhagic Shock
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3. Microcirculatory response
1)  Fluid Receive

G. Tom Shires lavins3deiiieunistiiden dunistiideanienansun wunadagy

Survivor #&3n1% Resuscitate : Blood+LRS > Blood+plasma > Pure blood
Iﬂﬂmmmaﬁmﬂﬁmﬂnm‘ﬁ'éﬂwﬁ Shock = * Capillary hydrostatic Pressure=> Fluid in interstitial
AduLl capiilary% “Interstitial/Extracellular dehydration” - Cell damage > * Survival
ety nslo% Pure blood 3l survival rate sndn Wiosanlalléud interstitial dehydration
2) ATP depletion
M94in shock ¥il# Na-K ATPase i131uanad (down regulation) = Na, H,0 L"U”lg"f cell. K+ aon=>
Change membrane potential Waswan -90 widewfies -60 = cell swelling
3) Change of Intracellular Ca**
V1 Endoplasmic reticulum viuiinund 11lug cell death
4) No-Reflow phenomenon

lun1e Shock azdinsnszdulimin “Neutrophil rolling*
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Integrin activation Migration through
Rolling by chemokines Shatieachsston endothelium
Leukocyte o Slalyl-Lewis X-modified glycoprotein
Integrin (low affinity state)
X‘ Integrin (high-
{ - affinity state)
—- /

PECAM-1
(CD31)
A

Integnh ligand

X (ICAM-1)
o\°, a é
LAY o ket B
S @ Chemcokines »
Cyte Macrophage
(TNF, IL-1) ~ with microbes

=

Flbrin and !ibmneclin{f
(extracellular matrix)

Neurophil & protein 7 cell wall % selectin wag JUAU integrin 9 endothelium ¥il¥An neutrophil
adhesion 1 neutrophil wnazaugIuIuLIN MALANN1E “ No-reflow phenomenon” &3Resuscitate shock Wa

wiilslanwnse flow deldanunsalufissedu cellld dadu e Uaed BP @ us Clinical sign w7 14if

Combined Systemic Response

o
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1. Sympathetico-Adrenagic Reaction
\adl sympathetico-adrenagic reaction %Mﬂizﬁuﬁﬂﬁﬂ%ﬁu contractility, tachycardia wag vilwszuy
naeALdenLinA vasoconstriction

Heart

i contractility, tachycardia
- 1in O, consumption Wi waill O, delivery (DO,) laiwe ¥il¥iiin cardiac failure
Vascular system
- Vasoconstriction
- CVP anad yilAn hypotension ¥inl# tissue perfusion anas
1712\1 Heart, Vascular system ﬁmauaum Yk DO, ﬁ"”Lmﬁmwa yMlstAn Anaerobic metabolism, tissue
acidosis Anaerobic metabolism vliAnn1sifiswes NO, O, free radical W1lug capillary leakage
2. Immune system
Lﬁmmiﬂisﬁu‘uaﬂ Innate immunity Wag adaptive immunity Lag miﬂiséj‘uuazamad immune aauluan
3. Coagulopathy
- d@u1sansany Coagulation factor, platelet fianas vliAn DIC uaz fibrinolysis

- ¥lAAa “Bloody Cycle” iiaLu Vicious cycle

Life-threatening trauma

latrogenic
factors

Progressive
systemic
coagulopathy

\

Cellular

shock
Core
hypothermia
Metabolic
acidosis
ey x
e
fan.
e&s"é‘z}? Massive
sl RBC
R transfusion
coagulopathy
F“FP
sansm.
Ve
Clotting o
factor Pre-existing
deficiencies diseases
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Lﬁaﬁ Active Hemorrhage
1) latrogenic wnndlilel keep warm, T fluid S1u3usnniugUag vilviiin core hypothermia
2) Cellular shock tu 3 naln
- Hypothermia
- Metabolic acidosis
- Active 3 system : Inflammatory system, Coagulation cascade, Complement
3) Tissue injury ﬂizﬁu pro-inflammatory system
4) Massive transfusion
- ﬂiw’ju pro-inflammatory system
- clotting factor deficiency
W 4 amntlugn1siin Progressive coagulopathy
4. Hypothermia

v

Inens 4 Usenns agyinliiinnnay Mulitorgan failure (MOF)

Cellular Effect of Shock

1. Dysoxia NMzseAuU O, llunnzauiuaufeeni1sues cell

Figure 7. Critical Supply Dependent Oxygen
Delivery

200 P |
SUPPLY 1
DEPENDENT
OXYGEN
CONSUMPTION

OXYGEN DELIVERY
mL/mn/m’

dlo 0, delivery anas cell azmeneuinw O, consumption ILAWILAL ensis 02 senarndenuin
Fu 21 critical point $19mearlianunsadnu O, consumption lédnsoly wazreziianisanasues O, consumption 7
136091 “dysoxia”
2. Anaerobic Metabolism
Anaerobic AENIUNTZUIUNTT glycolysis Wit 18nansasidu lactate, 2ATP ilugnnie lactic acidosis

LATNHNULDY



3.

Apoptosis
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dle cell #iiin acidosis w3 cell death aen3eAuli cell sout1aAin apoptosisnulusiag Und gene Bcl-2
‘ﬂzgugdﬂﬁil,ﬁﬂ apoptosis dlofinne hypovolemic shock azlﬂﬂizﬁu p53 AR overexpression U84 Bax lﬂﬁugﬂ
Bcl-2 ¥l iin apoptosis Tnesinind 2 fumis
1. Intestinal mucosal cell = Bacterial Translocation

2. Lymphocyte apoptosis > Immunosuppression

Inflammatory response of Shock

ﬂizéju Macrophage U present 19U resting T-cell nanewdu activated T-cell uay macrophage
W& cytokine TNF-Q, IL-1 tHundn

TNF-QL, IL-2 —> nsz6u endothelium

TNF-Q, IL-1, TGF-B, PDGF (Platelet-derived growth factor) - ﬂixé\:u fibroblast

IL-6, TNF-QL => nszAU neutrophil

viliiAn pro-inflammatory response

Th17
+ Extracellular bacteria

(skin, lining of intestine) IL-17 Th1
* Fungi IL-21 * Cell-mediated immunity and
+ Autoimmunity IL-22 —_— inflammation

Physical Triggers of
Immune Response:

« Infections Antigen
-Bacterial, viral Presenting Cells
-Fungal, parasitic

* Toxins 9
-Exogenous (\)
-Endogenous

* Food peptides

* Allergens

» Medications

* Auto antigens

* Intracellular pathogens
- Viruses, bactena

+ Autoimmunity
+ Inflammation

Th2

+ Antibody-mediated immunity
* Extracellular parasites

+ Asthma, allergy

ThO: Naive T cells
Th: Helper T cells
Treg: Regulatory T cells
IL: Interleukin
TNF-a: Tumor necrosis factor-alpha
IFN-7: Interferon-gamma
TGF-p: Transforming growth factor-beta

Treg ' IL-13
* Immune tolerance
* Lympocyte homeostasis

* Regulation of immune
responses



Fluid resuscitation in Hemorrhagic Shock

@ N o kR LD

Ideal resuscitation fluid

Srnall Volume ldansTiuSinaunn oo expand intravascular volume 1t
Increased perfusion

O, carrying capacity

Provide metabolic substrate Tsnasaule

Neutralize toxic substrate iﬂﬂizéju Inflammatory process

Antimicrobial activity

Prolonged axnsaagludanlen

Stable, Easy to prepare, Not expensive tAuls

Expanding volume properties

Table 1 Effect of Different Solutions on Plasma
Volume Expansion

V°'”"zem'Lr;f“sed Type of Fluid Infused :La;;:igg'm‘j
1,000 DsW 100
1,000 lactated Ringer’s 250

250 7.5% hypertonic saline 1,000
500 5% albumin 375
100 25% albumin 450
500 Pentastarch 500

Rizoli: ] Trauma, Volume 54(5) Supplement. May 2003.582-588

- 7.5% NaCl 87t volume 1#fann usifu crystalloid agflalaiuy
- Crystalloid @198 Expand Volume latiaenia Colloid

- 7.5%NaCl, 25% albumin @158 expand volume laannnainUssnauansunnlianld

Common Crystalloid Intravenous Fluid

1.

NSS

- NaCl9gm/H,O1L

- osmolarity 308 mosm/L

- pH5

- Na 154 mmol/L, Cl 154 mmol/L
Problem

- Fluid retention

- Hyperchloremic metabolic acidosis

- Neutrophil activation (in animal)

Shock 10
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2. LRS
- NaCl 6 gm + Na lactate 3.22 gm + KCl 400 mg + CaCl, 270 mg / H,O 1 L
- 275 mOsm/L
- pH65
Problem
- ARDS
- Increased expression of Bax

- Activation : Neutrophils, ICAM-1(Intercellular Adhesion Molecule) sl cell adhesion
350

[ Group I: Shock + LR * *«=p=.05

| Group |l Shock + blood
Group 1l1: Shock + HTS

B Group [V: No shock + LR

8

Percent Change/10,000 Cells

Baselina I-'Hﬁ 530 560 EndRes R+60 R+ 120 R+ 180
Time Periods
https://www.nap.edu/openbook/0309064813/xhtml/images/img00037.gif
9 Activated Neutrophil Tugthe 4 nau
1. Shock + LRS
2. Shock + Blood
3. Shock + Hypertonic solution
4. No shock + LRS
luga9 Resuscitation 9Uas fn1anszduvas Neutrophil Tungadili LRS 14 shock uawlai shock a3unglén

N13N38HUL1AIN LRS

Fluid mEq/L Osmolality
Na* CI' K" Ca" Mg™ Buffers pH (mOsm/L)

Plasma 140 103 4 5 2 Bicarbonate (25) 7.4 290

0.9% NaCl 154 154 - - - - 5.7 308

Lactated 130 109 4 3 - Lactate (28) 6.4 273

Ringer’s

Normosol

PIasma-Lyte} 140 98 b - 3 Acetate (27) 7.4 295

Isolyte™ Gluconate (23)
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3. Hypertonic Saline (7.5% NaCl)
- 2,567 mOsm/L
- Infusion 250 mL = Volume 1,000 mL (not prolonged)
- Protect microcirculation, neutrophil activation
- Hypertonic saline in Dextran (HSD) =HTS + 6% Dextran

- Common colloid intravenous fluid

Mean Colloid Duration
: Volume
molecular oncotic .~ of volume .
weight  pressure Z’%agt‘s(:;) ')1 expansion Side effects
(kD)  (mmHg) 5 (hr)

Normal saline NA NA 20-25 1-3 Hyperchloremic
metabolic
acidosis

5% Albumin 69 20 90-150 12-24  Allergic reaction,
transmitted
infection

25% Albumin 69 70 300-500 12-24  Allergic reaction,
transmitted
infection

Gelatin 30-35 25-29 70-80 1-3 Allergic reaction,
hypercalcemia

6% Dextran 70 70 20-60 80-140 8 Allergic reaction,
coagulopathy

10% Dextran 40 40 40 175-200 6 Allergic reaction,
coagulopathy

6% HES 450/0.7 450 26 100 5-6 Renal dysfunction,

(Hespan) coagulopathy

6% HES 130/0.4 130 36 100 3-4 Renal dysfunction,

(Voluven)

coagulopathy

Disadvantage

- Albumin : Virus transmitted 77

- Dextran : Activate VWF, increased bleeding
- Gelatin : short T,,, allergy

- HES : Limited volume

Cochrane review (2008) aﬁﬂlﬁ’iﬂ No evidence of reduction risk of death Tuﬁzﬂwmﬁ%mi resuscitation
freansinidu colloid
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Endpoint of Resuscitation Hemorrhagic Shock

ATLS : 2 Liter of crystalloid - Observe Response > Non-responder : Blood

5234 Dilutional coagulopathy

nslof fluid Fwnly eraviliin secondary clot disruption 910 Increased blood flow, Increased
perfusion pressure, Decreased viscosity

Damage Control resuscitation (Hypotensive resuscitation, Permissive/Deliverate Hypotension)

WUT1 Resuscitation until normal vilifiAn re-bleeding

Target BP

Penetrating injury > SBP 60-70 mmHg
Blunt without head injury > SBP 80-90 mmHg
Blunt with head injury - SBP 100-110 mmHg

Early Definitive hemorrhage control

WY Small volume Resuscitation

Appropriate patient

1) Pattern of injury

Multiple proximal amputation
Truncal hemorrhage with proximal amputation
Abdominal evisceration with hypotension

Penetrating injury

2) Indicated Parameters

Base deficit > 6

Hb < 11 gm/Dl

INR > 1.5

T<35°C

SBP < 90 mmHg (combat), 110 mmHg (civilian)

Weak / absence radial pulse

Part Il : Distributive shock (Focused on septic shock)

Subtype of Distributive Shock

Severe sepsis, Septic shock
Anaphylactic shock
Neurogenic shock

Adrenal crisis
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Shock Iuﬂfjugus] LU Cardiogenic, Hypervolemic, Extracardiac obstructive shock vJu Low cardiac
output shock Fauanansiu distributive shock 7iu1dae SVR a1 vl BP s 1914
1) iy Cardiac output
Venodilation = Relative hypovolemic > * preload 9* CO (Cardiac output)
wsmn resuscitate augUaeagluniz normovolumia = High cardiac output shock
2) an Cardiac Output
Myocardial depression esp. septic shock

gavneayilviin Hypoxia wag MOD laluiigalaiin mechanism v

Poiseuille’s Law

v AP
R
V = Flow
AP = Pressure different 55#3199UNMLazUa1eM1
R = Vascular resistance
Tushaneunyue
- AP _ MAP-CVP
co=V="=""r— = MAP-CVP = COXSVR 2  BP = COxX SVR
co = Cardiac output 993148u blood flow Va4 uBd
MAP = Mean arterial pressure
CVP = Central venous pressure \flosanaeudnatosiieisuiu MAP Sasneanlilésm
SVR = Systemic vascular resistance

PNENNTITUATIELAIT A1SUANSLAR Shock Fedeaunlafl Pressure, Flow autoregulation of pressure

100 - Pac,.  Paco,

'\ g MAP

~
(o))

50 1

25 1 Autoregulation

Cerebral blood flow
(mL/100 g/min)

0 . . - - .
0 50 100 150 200 250
Pressure (mm Hg)
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- Pressure T = vasodilatation ¥11# blood flow winufia

- Pressure + = vasoconstriction ¥4 blood flow WA

N pressure WaBULUatNN autoregulation 9¥laianinsnnIuAN Pressure Tieglusgaumialadn Blood
flow 9zUABUAY Pressure

Tunng distributive shock = vasodilatation = hypotension > poor perfusion

157 SVR 4 el flow T usinuindadl inadequate perfusion ansnsaeduigldann ane
“Maldistribution”

“Maldistribution” = Flow iisuualiaiuise distribution lUTssweiuaisazaiegla

Septic Shock

Severe
sepsis

SIRS Sepsis Severe sepsis Septic shock MODS

2 or more of following
criteria

-T> 38 °Cor<35°C

- HR > 90 bpm

- RR > 20 bpm or AP CO, <
32 mmHg

- Leukocyte > 12,000 or <
4,000 mm? or more than

10% of immature forms

With documented

infection

Sepsis associated with
organic dysfunction,
hypoperfusion or

hypotension

Sepsis with refractory
hypotension to
appropriate reanimation
and hypoperfusion

manifestation

Failure of 2 or more
organs so homeostasis
cannot be sustained

without support




Inflammatory response of Sepsis

Shock 16

Binding of
Upopolysaccharide of Binding of
gram-negative bacilli peptidoglycan of
- gram-positive bacilli

Transeription of
immunomodulatory cytokines
(TNF-a, interleukin-18,
Interleukin. 10)

i

Activation and
binding of

Release of N\é 8
and transferto
nucleus

macrophage —————— |

Prostaglandins
Leukotrienes
Proteases
_ Oxidants

\ila Bacteria 101d319n78
- Lipopolysaccharide : Gram negative bacteria

- Peptidoglycan : Gram positive bacteria

JU TLR-4, TLR-2, CD-14 983 immune cell 1% cytoplasm Mgﬂaﬂiﬂizﬁuﬁﬂﬁlﬁﬂ cytokine

- Pro-inflammatory  : TNF-Q., IL-1

- Anti- Inflammatory  :IL-10

Cytokine %blﬂﬂiw?ju macrophage cell Tnds PGs, LKT, Proteases, Oxidants v11l#An Endothelial injury

1) Vasodilatation
2) v Permeability

3) Alteration Coagulation cascade = Microthrombus

waNaNi Sepsis §ansedu Endothelial K1u NO synthase vilviiin NO il vasodilatation coagulation

response of sepsis

Gram-negative w
=" . Lipopolysaccharide
(endotoxin)

/~ Lipoteichoic acid

factor
o leukotrienes, arachodonic acid
\MR lisinogn

activator inhibitor-1

Microvascular
coagulopathy

Antithrombin

Direct tissue injury
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Sepsis Wiy Tissue Factor ¥91Us1nTU Au coagulation cascade Aznssu MikAn fibrin WiiuunTu Jadu

fiu platelet tAim thrombi, microthrombi Antu 1nang Tissue hypoxia, MODs, WV Blood flow

weaN3INis19NeE Protein C, Protein S, Anti-thrombin Il tinTu Wesnwiauna wilunidz sepsis lans

wianilanas 1Al imbalance ¥Ml#Aa DIC, Thrombus, MOD Syndrome

Hemodynamic Alteration

wadu Systemic, Regional, Microvascular blood flow alteration

1. Systemic blood flow alteration

Decreased Vascular tone (Vasodilatation)

Endothelial dysfunction

Increased NO

Hypovolemia

Absolute  :increased permeability

Relative : blood pooling

Myocardial dysfunction 910 Myocardial depressant factor (MDF)
Systolic

Diastolic

NUUALAR imbalance v¥03 O, delivery, O, consumption ﬁﬂﬂqu tissue hypoxia

2. Regional blood flow alteration & Microvascular blood flow alteration

919LANNIZAN VOILAULA DAL

[

Leakage
Occlude
Dilate

Constrict

uglazun systemic e ladleuuain agud microvascular blood flow T4 ls

Management of Septic Shock (2008)

1. Initial resuscitation & infection management

Initial Resuscitation in 6 hr
“Goal-Directed Therapy”
0, delivery fioaiiednasio O, consumption
O, delivery
DO, = CO x O, content (Ca0,) = (SV x HR) x (1.34x Hb xS5a0,) + (0.003 x PaO,)

SV mumﬂ% Preload, Afterload, Contractility a1y AN Volume, Inotrope, Vasoactive, O, , RBC
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- Diagnosis : Obtain C/S before ATBs
- ATBs:
No delay
Broad spectrum
Should be In 1 hr after Dx of severe sepsis, septic shock
Source identification and control
Should be in 6 hr
2. Hemodynamic Support, Adjunctive therapy
3. Other supportive therapy
A5 Volume, Inotrope, Vasoactive, O, , RBC Wuwawdly upstream marker Taiguduan O, Wiganaly

s8AU Microcirculation w3kl

Parameter of Septic Shock
Fick’s Principle
Vo, = CO x (Ca0; — Cv0,)
Vo, = CO x 1.34 xHb x(Sa0, — Sv0,)
Vo

Co = 2
1.34 xHb x(Sa0, — Sv0,)
Parameter 7idn Aty : Central venous O,/ Mixed venous O2 saturation
NANNT . &1l 0, Wiilsane O,7iwdelu venous blood (SvVO,) fiasuinne SvO, 4 Faudat co

fioad fau SvO, Falu Global Marker 41 O, \iiganasia consumption 3ol

Early Goal-Directed therapy
1anMsAne wsngandu 2 nau ngumilsinwuuuund Snnguinwilag EGDT EGDT keep ScvO, > 70 %

@150 Admit 16 suuEuAIN 98nUd1 mortality anastnlay



Supplemental oxygen £
endotracheal intubation and
mechanical ventilation

|

Central venous and
arterial catheterization

l

Sedation, paralysis
(if intubated),
or both

8-12 mm Hg

Shock 19

Crystalloid

< 65 mm Hg

| Vasoactive agents ’_

> 80 mm Hg
265 and 590 mm Hg |
2 T0%
< 70% Transfusion of red cells
until hematoerit  30% <70%
270 ‘—‘—

Inotropic agents

Goals

achieved

No

Hospital admission

Timing of Intervention
Wewanmsfinemuin Lactate 3in15a99uua (tissue h

lactate AU ¥11A19 resuscitate AzAIwaA mortality rate Nanas

Lactate

Systemic O,
Consumption
(ml/min/m’)

ypoxia) ki3l hypotension wuindUlengund

SvO,

Critical O, Delivery
Threshold

.

Systemic O, Delivery (mllminlmz)
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Systemic
Cardiac Treatment and
MAP CVvP ScvO, | Lactate Vascular
index comments
Resistance
Hypovolemia Variable J J 0 J 0 Volume
Compensated and Vasopressors, low
Normal or ¥ Normal 0 Variable 0 J
vasodulatory dose corticosteroids
Myocardial Normal or Increased NBP level,
Variable 0 J 0 Normal or T
suppression J inotropic therapy
Impairment of tissue 4, Normal or
Variable Normal T T Variable Vasodilator, r-APC

O, utilization

T

PNNNNUI BP Laidslal drop wsdl tissue hypoxia fn15anas ve9 ScvO,, LAUTBY Lactate Lad

Concept of management

~ Resuscitate AI5I3uRALAT hypotension, lactate > 4 mmol/L
- Admit ICU

- Goal

CVP 8-12 mmHg

MAP 65 mmHg

Urine 0.5 ml/kg/hr

ScvO, > 70%, Mixed venous < 65%

21 venous O, Sldlel A Re-evaluate To

Fluid Challenge
- Fluid challenge 1000 ml, Colloid 300-500 ml/ 30 min

- 91 CVP g9 @13siesan Fluid

Frank-starling Law

Volume 19® : Inadequate

Volume 10 : ARDS, Pulmonary edema
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myUszdiuasunhlivanvaneguuuy

1. Central venous monitoring

100
-
E 50-
>
wn
0 ’ RK 15
0 10 20

LVEDP (mmHg)

n133n Preload 19vilalag PCWP catheter TnalAes LV 1n#ign sesasunfie CVP el volume laiunn

1 d’*’ o a1 [ ~ . . v J a . 1 A Y 1 v
@ pressure N1nUUTUYILY Waztdugan optimize preload §uisunazauil compliance Tuiwdlounu L‘U‘lﬂu&dﬂ’)ﬂ
diastolic dysfunction

cvp 3lailasuen preload 7in

2. Heart-lung interaction

21 Volume 1 9gdin1siUdsuwlas SV variation (SWW) Aaugnaun

§n Volume g4 aeiinsifsuuuas SW esutnatoy
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A1150AUIUN A-line
NuAlans I ¥99 A-line anansaswandu Co, sV ¢

%4 Sensitivity, Specificity fin1 CVP

3. Echocardiography
Uszilu Volume status
IVC index : collapsibility, distensibility index

EDV assessment

Vasopressors
- NE, Dopamine : Initial vasopressor
- Adrenaline : First Alternative

Not recommend Dopamine for renoprotection in septic shock
Q’ﬂ?ﬂ‘ﬁﬁ vasopressor hugild A-line

Inotropic
- Dobutamine : Initial for Septic shock + Myocardial dysfunction
laiwugai supra-normal O, delivery

Other Supportive

- Blood - Glucose
- Sedation - RRT
- Bicarbonate - DVT prophylaxis

- Stress ulcer prophylaxis



