Liéu phap
bu hoan theé tich tuan hoan
(volume therapy)
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Hypofusion = Shock

Soc 1a hoi chimg 1am sang duoc dinh nghia
bo1 luu lugng mau khong da va su van

chuyén oxy khong day du dén cac¢ co quan va

Ca’c m6

ac sOC la khoni cung cap

du oxy dé dap ing nhu cat

Soc trude tién xay ra & muc t& bao roi tlpn
trién dén cac mo, cac co quan, cac he thong
co quan va cudi cung toan co thé




Dich truyén vao di dau?



und Intermediate Care

<

Starling equation

Jy = K¢ [(Pc-Pis)- 6(Tlp- TUis)]

" B fluid filtration flux across the capillary
wall per unit area

K, filtration-coefficient

Pe microvascular hydrostatic pressure

Pis interstitial hydrostatic pressure

o oncotic reflection coefficient

ol colloidosmotic pressure in plasma

s interstitial colloidosmotic pressure
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Chappell D and Jacob M et al. (2009) Circ Res 83:388-96 . : :
Vﬂ!ﬂl{ ,DMEIH protein_||[protein
Jacob M et al. (2007) J Appl Physiol 102: 1235-42 l



Hoi chung thoat dich mao mach
Capillary Leakage Syndrome (CLS)

Inter-Cellular Permeability '

- Bi€n chung thuong gap trong
nhiém trung va viém

. Mat dich trong 10ng mach

- Phu toan the

- Huyet dong khong on dinh du
truyén dich

L] .1 i
Man Buul J. ot al. J Immunol 2002; 168:588-596

Avoiding Intravascular Hypervolemia
Protects the Vascular Barrier



Infusion Therapy

! o

Fluid Volume
Substitution Replacement
extracellular intravascular

Crystalloid Colloid / Protein

5% Dextrose/Dextrose saline

0.9% NaCl/Ringer’'s lactate

—— Colloids

Capillary Cell
membranea membrane

Minerals, protein,

glycogen, fat
40%

Plasma Interstitial
volume (4.39%) fluid (15.79%)

I T T

0% 20% 40% 60% 80% 100%
Body weight



Ting céin va ty 1€ bién chirng, tir vong
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“Wetlung" .."shock lung" ..."Da Nang Lung"

H:xa:\-:.u-!-..‘l.-"i > Ff'f"‘v"f%"' AggrESSiVE ﬂUid
e strategies affect

6 | every organ
— system adversely

Hepalic congraton . | Areal wterdilisl a0

The deleterious effects of aggressive
resuscitation again became evident during the

Prowle et al, Nat Rev Nephrol 2010

Vietnam War, with the emergence of
“Danang Lung”, now known as acute

respiratory distress syndrome (ARDS).




Li€u phap dich som theo dich
(Early goal-directed fluid therapy)

Hypoperfusion Edema Figure 11.1. Auld lad .
Organ dysfunction Organ dysfunction  complications imodified from

Adverse outcome Adverse outcome  B2llarmy) [9].

r_',.r-"'

Bién ching

Goal-directed
fluid therapy
Liberal
fluid therapy

Restrictive
tluid therapy
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Truyén thira dich

Truyén dich
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Stroke volume

Modern goal-directed fluid therapy

Figure 11.2. Frank-5tarling-
based stroke volume
,/ optimization.
A SV
VCy VC»

Thé tich tuan hoan

1



Pich ciia hoi sirc
(End-points of resuscitation)

Phat hién va xur tri som
Giam luu luong (flow) mau
Giam tudi mau mo (tissue hypoperfusion)
Giam cung cap oxy so véi nhu cau oxy mo
R6i loan chire ning té bao va mo

Perfusion > Flow > Pressure |




End Points of Resuscitation

Théng s truyén thong: BP, HR, CVP, UO

COvaS,0,.s,0,=Scv0,- 5,0, - VO,/(1,34*CO x Hb)

Van chuyén oxy: DO, = { (Sa02)(Hgb)(1.34) } x CO
VO,=COx(C,0,-C,0,)

Po chuyén hoa: BL, clearance BL, BD

Do pHi: hypoperfusion dau tién va hét sau cing

Do oxy mo: SrO,, PtCOZ Gt Lot || [Shock state
Venous hypercarbia

GIVERTED BLOOD SUPPLY
= HEART & BRAIN A




Heart Rate

Blood Pressure

N

CVP

*ATLS; 2004. 70kg male

Class | Class lI Class llI Class IV
Blood <750 cc 750-1500 | 500-2000 >2000cc
loss 0-15% 15-30% 30-40% >40%
HR Normal ﬂ ﬂ TT
PP Normal
KX I o0
BP ) Normal Normal ﬂ \I—I,’
e
UQoP Normal Normal Decreased | Negligible
Mental MNormal Anxious Confused Lethargic
Fluid | Crystalloid | Crystalloid | Crystblood | Crystblood

% mau mat

- Tissue hypoperfusion (SHOCK) du HA binh thuong ( tai phan bo mau)
— Tut HA = marker muén cua hypoperfusion

- 80 - 85% BN chéan thwong cé dau hiéu hdi strc kém tuy BP, HR va UO
binh thwdng (Scalea TM, Abou-Khalil B et al. CCM 1994)

— Dich truyén thdng (BP, HR, CVP, UO): Khéng tin cay
— Ngtrng hoi strc khi dat dwoc dich truyén théng
co thé dé lai mot s6 bénh nhan van soéc con bu.



i 1 'k, . | itical
Monitoring shock T R 4 e

“Downstream” markers

“Upstream” endpoints

of the effectiveness of

of resuscitation

resuscitation

- Preload (CVP, PCWP)
- Afterload (MAP, SVR)
- Contractility (SV) .

- Heart rate (BPM) I - Hemoglobin
- Shock index (HR/SBP) N
- Coronary perfusion pressure

Hemodynamic parameters

DO, parameters

- Pa0,

- Cardiac output




How much?
Hypovolemia = Pap ng véi truyén dich

Théng so6 tinh cua ap luc 1am day: CVP, PAP ?

Théng s6 dong: - SVV > 10%, SPV > 10 mmHg, PPV > 13%
- Fluid challenge
- PLR 45° (passive leg raising)
~ Trendelenburg 30°: Se 66%, Sp 75%, PPV 91%, AUC 0,81)
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Téc dung huyét dong cta Trendelenburg 30°
(NO Kinh, LN Van 2006)
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Table 4.2. Pericperative meth Mdnﬁnﬁcffalgmkdiﬁtud randamizad chricd mak.
Procadure / Infusion

Timing &means

patients (n)

Major bowel EC: SV

resection /55 optimizstion with

N

Major bowel

surgery /128 optimiztion and
Increassin CVP <

mmHa

Colorectal ED: SV

resection/ 108 optimizztion with
Flc of 0.35-0.40 5

Majorgeneral, ED SV

wologlcor optimizstion with

gmeccloglc FTc of0.35-040 5

surgery / %8

Intracperative
fluids

Intracperative
fluids

Intracperative
flutds & Inctropes

Intracperative
fluids

Volume Infused

controlws.GOT:

totd: 35.2vs. 646

mlkg

coll: 194 vs 260

miqg

controlvs. GOT:

cryst: same (3000

ml)
coll® 1500 vs,
2000mi

controlys.GOT =

CIyst: 262545,
2268 ml

coll: 1208 s, 1340

il

Inotrops: 50% s,

3%

control vs. GOT=:

coll: 282 vs. 647
ml

Cryst.:4375 vs.
4405 ml

blood: 118s.
168 ml

Endpoints
hemadynamic

performance
hospitd stay

postoperative
complications

hospitd stay
qut funiction

hespitd stay

hospitd stay
@ andrenal
function

Result*

|5Vand CO
() hospitalstay

() postopsrative

complications
| criticdl care
admisions

| hospital stay
| qutfunction
fecowery

| gastrohntestinal

and overall
morbidity

| hospital stay

| complications

| gutrecovery

| hospital stay
| PONY
| qutrecovery

Reference

Conway etal
2002%

Wakaling erai.
2005

Moblett et ol
X088

Ganetal 2002



Table 4.2 (core)

lﬁﬂllﬁlnl

Upper d surgary
f40

Majorabdominal
surgery /&0

Elective
abdominal=/33

Majorabdomina|
surgeny® /60

e GDT

ITBY -:f 50250
rmil'm?

radial artery
line, PK.COplus
monitor: SPV <
10%;

radlal artery lins;
APCP < 10%

radial artery
FloTrazMaglleo
devkz 225V
(min/mre)

Timing &means
Intracpentive
fluds

Intracpertive
fluds

Intracperative
fluds

Intracpertive
Fluids & Inctropes

Volume infused  Endpolints
control vs. GOT Inflammatory

cryst: 4043 ws. [25pOrse; Serum
4047 mi PCT,CRE, ThFa
coll: 1255 vs.

Result*

—PCT, CRR,
ThF-a

1411mi
controlvs.COT: ~ organ furv:ﬂnnr ngen

Cryst: 4250 vs. perfusion

4300 mil

coll: 1020 v=. o
1500mi C)Q

‘N
control vs. GAI™: Q?Splt.al stay
cyst: 15
2176 mi E

coll*:0ws. 2247 mi

controlvs. GOT: ~ hospitd stay
Cryst™: 315345, postoperative
2469 i complications
coll:&17vs.1148

ml

dobtf 3044

Hakg*h*

angport and
crgan function
— [ stay,
mortaity
— |E'Igth of
mechanical
ventiation

| hospital stay
JICU stay

| complicatiors
| length of

mechanical
ventiation

| hosppital stay

| complicatiors

Reference

Szakmany etal,
2005

Busttrer et al.
008

Lopes ot gl 20077

Maveretal,
2010
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Which fluid?
Dich keo hay dich tinh thé?



Dich tinh thé va dich keo

No of deaths Relative risk Weight  Relative risk
Type of injury Colloids  Crystalloids (95% Cl) (%) (95% Cl)
Trauma
Lowe et alvi-ws 3T 4/94 . 28 092(0.21103.97)
Modig®4 ¥ 0/14 017 0.0
Younes et al"’ 7/35 7135 55  1.00(0.39t0 2.55)
Vassar et al8 21/89 11/85 — 89  1.82(0.94t03.55)
Nagy et al"® 2121 2120 16  095(0.15t06.13)
Vassar et al"? 49/99 20/50 —IL— 209 1.24(0.83t0 1.83)
Subtotal 82/335 44/301 g 398 1.30(0.95t01.77)
%% =1.68 (df = 4)
0102 1 5 10
Favours Favours

colloids crystalloids



Kha ning bu thé tich Thot gian ton tai

(% thé tich duoc truyén) (thé tich duoc bu: h)

S S 2Ga 30 Q5
Rngilatae 2a 30 Q5
SsH 70 Q5
Dod | D 10a 180 426
Gdaires lfidss 6 80 3a4
Abuvied / 20% o0 4 Ga1r2
HEA 10a 150 6as
S doaan 20a 300 6a8

The Volume Effects of an Isotonic
Crystalloid is Much Smaller than that
OoOf an Isooncotic Colloid
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Trén thyc té 1dm sang?

Dich keo vs dich tinh thé:

Cai thién huyét dong hon
Han ché tang can U dich hon
Cung cap oxy mo tot hon
[t buc miéng noi tiéu hoa hon

_-.,.:;_:__S_E ‘
Edema I

Chu'y’ NaCl 0.9% (normal , physmloglc saline )
= abnormal (non-physiologic) solution —
Can truyeén dich tinh thé can bang (buffer, |[Cl])

24



Colloids are more effective than 0.9% NaCl
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I.v.~fluids [mL]

COORIGINAL ARTICOLE

Crystalloids After Primarny Colon Resection and Anastomosis at
Initial Trauma Laparotomy: Excessive Volumes Are Associated
With Anastomotic Leakage

fegar NoFervddeigzerr, WIY, Blooreji Frecedrea, AFEP, Fiffazren Wee, AIN, Bardeagroa A Elaeefee, AFED2, Flivwerrad PRefzPrargz, AFED,
cxrrad L ¥errpacrrdesw L Pacprvacrrdcralonw LT

"he jJowrnal of TIRAUNLA™ i, fnfocriorn. and Critical Care

= YVolume 70O, Mumber 3, March 2011
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o
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The importance of colloid oncotic pressure
during open heart surgery in infants

Haneda K, Sato S, Ishizawa E, Horiuchi T. Tohoku J Exp Med (1985) 147: 65-71
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Gelatin
3 loai dich Gelatin

Oxypolygelatins (e.g., Gelifundol): da bo
Polygeline = Lién két chéo uré (Haemaccel, Hoechst)

Succinylated gelatin (Gelofusine/Gelaspan, Plasmion,
Plasmagel). C6 ich khi toan mau tang CI-.

Succinylated gelatin vs. urea-cross linked gelatin|

Gelofusin

tso/Oelaspai Hacmaccel

Characteristics Gelofusine

Type of gelatin

Gelatin concentration

Osmaolarity [mOsm/fi]

Mean MMw

Volume EFfect
Ma* [mmaolfl]
i [rmmolf1]
K* [mmolfi]

Mg [mmoifil]

Acetate [mmol/i]

28



Albumin versus Gelatine

Gelatin 5% Albumin
e
Volume Effect 80-100 % 100%
Effect -4 hour up to 14 hours
Elemination/Extravasa Kidney, Extravasation of 60-
tion Unspec. Peptidase 75%
Accumulation No Yes, mean half life of
exogenous Albumin:
19 days!
Anaphylaxia ++ (+)
Coagulation effects + (+)

HES versus Gelatine

Gelatin HES 130/0.4
Voluven®
e ——
Volume Effect 80-100 % 100%
Effect -4 hours 4-6 hours
Dose limit no 50 ml/kg
Elemination Kidney, Amylase, kidney
Unspec. Peptidase
Accumulation No Yes (kidney
dysfunction)
Anaphylaxia i (+)
Coagulation effects + ++

.. different volume effects?

ICU patients/septic patients: no difference
Ernest D et al. Crit Care Med 1999

Feng X et al. AnesthéAnalg 2007

Marx G et al, Intensive Care Med 2002

Marx & et al, Crit Care Med 2007

Perioperative patients: no difference
Beyer R et al, BrJ Anaaesthesia 1997
Haisch 6 et al. Anesth&Analg 2001

Kumle B et al. Anesth&Analg 1999

29



Gelatin cai tién va di ung

Incidence of anaphylaxis for different colloids .
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4 Ll 4 b | & e .“:m

Results in terms of frequency of anaphylactic reaction by: flLaxaraie. M O 6t al An Fr Aaath Rdanim 12 (54) 2012310
T 1 204340

ZLurdszagrs-anaen P st al Cov BioSgra 4801580 351256
identified trigger

FEG caoses fﬂﬂﬂj IgE-mediated _—

A B
Latex
Antiblotica
Colloids
Opicids
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Gelatin trong soc nhiém trung

I rmararsd s Loarwe all 4200 I
EwErd S §iHFT el Sdarnmsi- 3T

ForasllE DeTaslonsins

i e 2 Fluid resuscitation with colloids
Hainds Lotner of different molecular weight in septic shock

FProspective randomisid study

Early septic shock patients with ALl
N=30

Gelatine 4%6 versus 6% HES 200
Primary Objective: Effects of colloids

Gelatine versus HES in Sepsis

IrTr l.’ll;l "I':-I'_l

ITBV s (mlm=) 956451 NWde 70

[TBVIg - 67271 ROT+96

Tors L-min-m-) SRA=0. 00 Se=1.10 A00=1.14 I YD
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_ 9347 ] 95422 93s22 04+72
DO-lgges (ml-min-m~) 477199 G183 F98£126 327109
DO-lGeEL 457101 G5 186 SO00163 550178
EVLWyes (mlka) B hEae O+7 hE=
F,"'l'*[ i lll-"l'I GEL RI .'-Il Hi‘i H:I::i b :t.q




T DATSECN

Effect of hydroxyethylstarch in brain-dead kidney donors on renal
function in kidney-transplant recipients

AF L Corriarsamdg, § L adsloine, 20 Lavgawrclrer, & Afcrusigiinst, 8 Ravid, PO o el

W Cedzbot iy
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Liay s altor transplant oticn

Effects of hyvdroxyvethyilstarch and gelatin on renal function In severs
soepsis: a mualticentre randomised study

Lancet 206O41: BEY: ii—ia

Frdhob g e Scohoreoers doar-Clauote Lechermote. Fabrios Groevesl, saboie Cartanece, Frangods Memaeny. Frosncods L,
i e ]
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Fluid therapy in the critically ill
» Crystalloid/colloid: 3:1

* Monitoring

s | actate clearence/ScvO2
» SV/GEDV

= Type of crystalloid:
balanced electrolyte solution

* Type of colloid (Indication: Shock)

» |CU/sepsis: modified fluid gelatine

a2 AACHEN
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Gelatin va dong mau

ROTEM®-measurements: s
Maximum Clot Firmness (MCF) FibTEM: FITEM MCF (mm)
Fil
aTm p<0.0001 B30
a . _ o ? Q0 (8 ="
51 9 3 8.8
20 9 E i0
5] =
" UJ’ _ 0 g o .
a
10 5 B i baselng
5 1]

HES200 Gelatine RL Gelaln  Albumin  HES

afler miumon

Gelatin

Abumin  HES
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Elemination - storage

Storage of starch in
alveolar macrophages

Storage of starch in the
kidney (Vacuoloisation of
tubulus epithelium)

Gelatin vs HES:

Volume effect nhw nhau,

it tich liity & mé hon nén khong giéi han lwrong truyen
It Anh hwong lén dong mau hon
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Dich la thuéc —

Give the right amount of the right

fluid at the right time
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Cam on sy chuy
cua qui vi!



