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Role of fluids in hemodynamic status
malasihedunisinemidumsinuitaeitinngden ieswnansthiildtuiieiuasiinase preload
Fudubadeniduns sldlsindasinasveadenditueenaniilaluusiazads (stroke volume)
mﬂﬁmsﬂ%asmmmzauLﬁaawa%damalﬁrzjﬂ’;amamﬂ Amigdenuazanlenanisiianadnafesainnisee
a1t e finaiull sshldiannzduiu (fluid overload) Fvdwaideste nsvhauwemanseteay ud
minlansihldfisme msshuamsdendinanfionldldnadn siudimsiivvuneriunasaiden (vasopressor)

pgslinzan agihlnssuunmsinanisuveudonidudans (microcirculation) ugaazloiENTal IaINaYTTUU
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Type of fluids

1. Crystalloid ianefisansazanesng 9 wWu indeuws inna Wuasihfasnsodudedenduls lngayd

dsznaures indensvianiiulszeauuazuin lnsasilafeuduniowsdrdalunisinue tonicity Tu

Uagtudl ansazanetinde vaneuszinninn azvesndegruanty Nlldlulszmelve dedl

Normal saline (0.9%NaCl or NSS)

NSS tuuszneuludae Na 156 mmol/L, CL 154 mmol/L ¥irlsAn strong ion different Wiy 0 Fefiannsdiu
nsngews Wewleuiuiden

WU NSS TuuSunaunnagyinlimin hyperchloremic metabolic acidosis Inglanizannni 1-2 L ue
Tugsusnanusaldetslasndy

High chloride ¥il# afferent arteriole vasoconstriction wag¥inly Glomerular filtration rate (GFR) anas
Recommend in: Upper Gl fluid loss with hyperchloremic metabolic alkalosis, DKA, Traumatic brain

injury

Ringer's lactate solution

\Ju hypotonic solution i lactate iudiuuszneu Tne lactate azdsuwdandu glucose Tneru
AT¥UIUNTT gluconeogenesis LLazL‘Ehgi Krebs cycle aolu

lwngdmiudthefifinngfuunmiossuuss nadhadssiioraiatuld Tunsdiifinslilutimaiunniuly
Taun hyperlactatemia, metabolic alkalosis, hypotonicity

Recommend in: Trauma case, Acute pancreatitis

Ringer's acetate solution (Acetar)

\Ju hypotonic solution i acetate 1udruuszneu lng acetate g metabolize WU extrahepatic

pathway
annsadnldludUleniinnigduunnses, nathadesfionaiavulalunsdiiliusuamn fie cardiotoxicity

C " 'd Osmolality Tonicity Na ¢l Other
rystalloi smo Refe H nt
y (mOsm/L) elerence P (mmol/L) (mmol/L) compone
with plasma (mmol/L)
NSS 308 Isctonic 50 154 154 -
. 279 Hypotonic 6.5 130 109 K* 4, Ca?* 2.7,
Ringer Lactate
lactate 28
254 Hypotonic ~ 4.6-5.4 140 127 K 4, Ca®* 2.5,
Ringer Acetate Mg?* 1, acetate 24,

malate S5
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2. Colloid asUsznauussinn Colloid uwuanlu 2 ngumuuviamdnlaun AoaaoenaINsssuyIA (plasma
derived molecules) lgin Albumin uay AOAABEAAINAITEUATIZI (semisynthetic molecules) oA
Gelatin wagHydroxyethyl starch Tnganswaniiayliansnsasiu Wodensiou 1¢

Albumin

- Ju Colloid ﬁléjmmjl’uﬁaﬂ (plasma-derived molecules)

- Uagtiursuuseen uuaaslssmpe iso-oncotic preparation (4% albumin, 5% albumin) wag
hyperoncotic preparation(20% albumin, 25% albumin)

- AIUAY intravascular space oncotic pressure

- Buffer molecules, endogenous and exogenous carrier

~ Faus@lunmsld Ao cirthosis with infection, decompensated septic shock with severe hypoalbuminemia
%30 severe burn WU albumin HILansnIINIEETIALELORTINSAA AL

Gelatin (Gelofusin)

- wnneeaaauludad

- gvhansuazdusenmsla SarundssiensviliiAn AKI uazifin anaphylaxis

Hydroxyethyl starch (HES)

~ uAn1n91n amylopectin ildnnd1amg $1iine wavsiuel s

- fAnudssrenisiiid RRT, AKI wag mortality

Osmolality Na Cl
pl Other comment
(mOsm/L) (mmol/L) (mmol/L)
304 4.0-55 154 154 Nephrotoxicity
274 7.4 154 120 Nephrotoxicity,

anaphylaxis

309 6.4-7.4 130-160 130 Expensive, avoid in acute

traumatic brain injury

Phase of fluid therapy
1. Resuscitation phase (R) ifun1sshwdnenisly ansthlugawusnifiesne life-threatening shock w3e 81013
84 poor tissue perfusion Inendunislanstinuuu fluid bolus therapy anizdenlasdaulngflutisusn
Thaznevaussenslvansindosdu Tnsawizly hypovolemic shock uas septic shock Tnefli

resuscitation A28 intravenous crystalloid fluid 30ml/kg nelu 3 Fluausn
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Optimization phase (0) iiie¥1n13 Resuscitation %Lsﬁwzjﬁwﬂﬁamfﬂaemmmgau (optimization) Fovauzdd
fthetuliiagluniaz immediate life-threatening 8n wiii3uifngn1az compensated shock 3o 919Ling
AN decompensated shock l¢insdl Ailwnssnwitlsignéios Tuszezilmaimsusaidiurnudesnisansih
Tu {2 (fluid responsiveness) wiionnslfansihiiisanesenisiinisguin Tafinfvnyan Tusseyid
njamneiiosnunaunaly SoondaufissmesionsluideseTeaesneg (optimize and maintain tissue
perfusion) Ta8yiNSARAIY cardiac output, lactate wag central venous saturation (ScVO,)

Stabilization phase (5) {ursigtheingszozinaiud Inegtasazdmnudulainfieglunasiuniud s
Ifanmilusseziifiednun maintenance fluid vieiflenauny fluid losses Tnefithwanenieliinnuauna
YosETIlLINTY (zero to negative fluid balance) agan complication

De-escalation phase (D) ndsnnilsumedudigansunissnuadousvesiningvasaidenuas 3uiiy
frveseteavang g fuiulusvesd Bufinstulaans (diuresis) ms§nwidatn restrict intravenous fluid

intake 531lUR negative balance wwu mslvendulaaniy iemdniiduiuesn

Volume
status

n

Optimization Deescalation
Rescue Stabilization

Rescue Optimization Stabilization De-escalation
Principles Lifesaving Organ rescue Organ support Organ recovery

Correct Optimize and maintain tissue Aim for zero or negative fluid Mobilize fluid accumulated

shock perfusion balance
Time (usual) Minutes Hours Days Days to weeks
Phenotype Severe shock  Unstable Stable Recovering
Fluid therapy Rapid Titrate fluid infusion conservative Minimal maintenance infusion only  Oral intake if possible

boluses use of fluid challenges if oral intake inadequate Avoid unnecessary i.v. fluids
Typical clinical - Septic - Intraoperative GDT - NPO postoperative patient - Patient on full enteral feed in
scenario shock - Burns - ‘Drip and suck’ management recovery phase of critical illness

- Major - DKA of pancreatitis - Recovering ATN

trauma

Amount Guidelines, for example, SSC, pre-hospital resuscitation, trauma, burns, etc.
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Fluid responsiveness
P80 NsAavaANBInansiansun (aevluuseuna 500 ml) wagyiliinisiiuaduead stroke volume

1NNIMIBWINTU 10% vinlevaneiseanaluil

ada o 1

1. Fluid challenge test N34 isotonic crystalloid 200-500 ml wazAnaumnusuladaiiudu UWAsAvhe
wagdlemhunld uwidh CVP g1 81adisdan Fluid esaindanudesianisiin fluid overload 16

2. Passive leg raising test 1uiSnApudnsiinuusiug Inedl sensitivity 97% waz specificity 94% uonani

€

WdeRfaanANULEIRaN1TSUANT AuAMUTNTY

€) Get baseline @) 60 seconds challenge

£

O Return to normal position (4 ) :ieer:,vo‘:;an';g,:i:;nparameters

SV = 10%

= Fluid Responsive

3. Heart lung interaction

- Pulse pressure variation (PPV) pulse pressure (PP) Tuazsimuduiuslnensaiu stroke volume ns7i
narrow PP uansEensil stroke volume #tiae wide PP duusiiu stroke volume #iunntu Tag PPV > 13%
wansEen1sTinsUstifiunsmeuaueves a3t

- IVC diameter lag ultrasound @ diameter waz %collapse va4 IVC Tugrsmeladiuazyelasen u non-
invasive hemodynamic monitoring, 10l fluid responsiveness positive agil IVC distensibility index >
1S%Qﬁuﬂsﬂﬁ@’ﬂwmUiaé’aaLLsﬂﬁuuaﬂ) %38 IVC collapsibility index > 40% (lunsaimelauuu

spontaneous breathing)

IVC diameter

- Collapsibility index = [VCmax — IVCmin
IVCmax

- Distensibility index = [VCmax — IVCmin
IVCmin




