Panh gia trevong lwec mach mau
trong soc
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Muc tiéu diéu tri trong SNK

 BU dich la bién phdp quan trong trong 6n dinh
huyét dong (strong recommendation/SSC 2016)
Bu dich khong phai lic nao cling hiéu qua
...... va co thé co hai
* Hai cau hoi quan trong khi bu dich
* Bu dich c6 tang dwoc cung lvgng tim: PPV, SVV

* Tang cung lwgng tim co tang dwoc huyét ap: trwvong
lwc mach mau
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Co thé dung SVR dé tién doan dap rng HA

100 = - Systemic vascular resistence (SVR) =“ MAP = CO x SVR
[T Eectve aner stasance (<a) = Khong thé dung SVR dé tién
N doan bién doi MAP
i e Giam phan xa giao cam sau bu
L p dich
S e D3n mach do dong chay (flow
I B mediated vascular relaxation)
“I v * Huy doéng mao mach, giam strc
o [F can
20 = :
Garcia. Effects of fluid administration on
| arterial load in septic shock patients. ICM
o 2015;41:1247
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Panh gia trewong luc mach mau bang elastance
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Stroke Volume Variation

E=AP/AV
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Arterial pressure

Iy PPy 27% PPV 10%
| e TR
!
SVV 14% ------------- sw1an
i

Stroke volume

Eag,=10/13=0.77

Arterial pressure

Stroke volume

Egyn = PPV/SVV
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Tién doan tang huyét ap bang E

Table 3 Effects of volume expansion on arterial tone i
parameters on responder patients (mean arterial = | - H i
pressure increase 215%) and nonresponder patients i Lo gt o
(n = 25)* 80 | :---—'i'——-!:y
Parameter Preinfusion Postinfusion I — L___: _______ : p
Dynamic arterial elastance _ 60 | - |

Responders 134 + 045° 085+ 021% £ T T

Nonresponders 0.75 + 0.12 064+021 £ I/ [ - 7

[ (24 : g

SVR, dyn s em™ “In R —

Responders 889.66 + 392.03 881.19 + 344.16 s

Nonresponders 870.95 + 379.38 77442 + 377.17° - 5““
PP/SV, mmHg/mL i | | -

s .
Responders 0.79 + 036 090 + 0.37* | s e BN s
Nonresponders 073 +0.19 066 + 0.16 e s il R T A R S S S S
(1] 20 40 60 80 100

100-Specificity

- SNK: tut HA (MAP < 65, SAP < 90) va phu thudc tién tai (SVV > 10%)
- Truyén dich nhanh: 500 ml Voluven 6%/30 phut
- PPV (QtiPlot), SVV (Vigileo)

16/25 (64%) tang MAP > 15%: pressure responder
Cac thong so tai dong mach tinh khéng cé gia trj tién doan: MAP (AUC 0.60 + 0.12),

SVR (AUC 0.50 + 0.12), PP/SV (AUC 0.50 + 0.12)
Egyn : AUC0.98 £ 0.02, diém cat > 0.89 (sen 93.7%, spe 100%)

Garcia.. Dynamic arterial elastance to predict arterial pressure response to volume loading. Critical Care 2011;15:R15
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Tién doan ting huyét dp bang E,, :
validation study (Garcia. cc 2014;18:626)
* BN cé chi dinh bu dich: HA thap, tiéu it...
* Phu thudc tién tai: CO tang > 10% sau PLR

* Dung cu
e PPV: dong mach quay/CardioQ
* SVV: doppler thuc quan/CardioQ
e Bu dich: NS 500ml/30 phut
* Volume responder (tang cung lvgng tim): CO > 10%
* Pressure responder (tang huyét ap): MAP > 10%
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Tién doan tang huyét ép bang E

1o~ Aterial blood pressure.
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Simultaneous arterial pressure and
aortic blood flow analysis

ARTERIAL PRESSURE WAVEFORM

PATIENT

PPV, SVV dwogc xir ly trén cung monitor tir 2 loai tin hiéu khac nhau: séng huyét ap
(PPV), lru lwong dong mach chu (SVV)
Tinh trung binh PPV, SVV trong 3 nhip th&

Garcia. Dynamic arterial elastance as a predictor of arterial pressure response to fluid administration: a
validation study. Critical Care 2014;18:626
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Tién dodn tang huyét ap bang E

Table 3 Effects of fluid administration on static and dynamic arterial load variables according to mean arterial
pressure increase®

dyn

Before volume expansion After volume expansion P-value®
Eagm
Responders 1,04+ 0.28° 062+ 027 <0001
Non-responders 060+0.14 059+ 023
Ea, mmHg/ml
Responders 189+0.77 189+ 068 <0.001
Non-responders 182+076 158+ 067
C, mVmmHg
Responders 1.11+036 099+ 034 <0.001
Non-responders 117 £ 057 127 + 060°
SVR, dyn-s-cm ™
Responders 1282+ 572 1293 + 548 <0.001
Non-responders 1192 + 545 1050 + 469°

- Ty lé pressure responder 41% (32/80 FB)
- Cac thong so6 tinh trudce bu dich khdng tién doan tang MAP
- Egyntruvde bu dich (AUC0.94 £0.03) > 0.73: sen 90.9%, spe 91.5%
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Tién doan giam huyét dp bang Eqyn

ArespSV (%)

Responders 8 (6~15) 10 (8-15)
Nonresponders 10 (7-13) 10 (7-15)
ArespPP (%)

Responders 7{4-11) 9 (5-12)
Nonresponders 10 (8-14) 10 (5-15)
Eagym

Responders 0.75 (069-085" 0.79 (067-1.04)
Nonresponders 1 {083-1.22) 05 (0.74-107)°
Arterial compliance (ml/mm Hg)

Responders 1.2 (093-15) 15(12182°
Nonresponders 058 (086-13) 1.1 (05-13)
SV (ml)

Responders 70 {58-101) 67 (57-95)
Nonresponders 60 (53-75) 63 (53-77)
CO (L/min)

Responders 6.2 (1.3) 6014
Nonresponders 6.1 (1.8) 605 (18
GEDV (ml)

Responders 1,367 (361) 1313 (334)
Nonresponders 1,371 (329) 1,375 (350)
SVR (Dyn/s/cm™)

Responders 891 (222) 703 (194 ®
Nonresponders 963 (377) 942 (359)

SNK c6 dung norepinephrine

Khong cé thiéu dich trudc giam NE: PPV,
SVV thap

PiCCO: PPV, SVV, CO, GEDV

Giam NE 3.3 mcg/phut

Pressure responder: MAP giam > 15%

13/35 (37%) giam huyét ap

Giam NE khéng gay thay d6i CO, GEDV
Giam NE gay giam huyét ap chd yéu do
giam SVR

Egyn truede bu dich & nhém pressure
responder (giam HA/giam NE) thap hon
nhdm pressure non-responder

Guinot. Dynamic arterial elastance predicts mean arterial pressure decrease associated with decreasing norepinephrine
dosage in septic shock. Critical Care 2015;19:14
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Tién doan gidm huyét ap bang E;

PPV/SWV = 1.5 - Egyn truorc giam NE < 0.94:

A o sen 100%, spe 68% — PPV

?gtar:‘a;?° E 65% (dwong tinh gia 18%),

— NPV 100%

- Thay d6i thé tich nhat boép it
gay thay ddi ap lwc mach —»
doan thap ctiia duong cong
twong quan ap suat-thé tich
— dé tut huyét ap khi giam
norepinephrine

Pressure

DPoan thap E
(Ccao),

> Volume

PPV/SVV = 1.03 E‘Ea . -

SW=18% SW=18%

Figure 1. Model of two different arterial elastances (Ea and E&’) on the pulse pressure variation (PVV) relationship curve, with the same
stroke volume variation (SVV) value.

Guinot. Dynamic arterial elastance predicts mean arterial pressure decrease associated with decreasing
norepinephrine dosage in septic shock. Critical Care 2015;19:14
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Ung dung E, , vao phac d6 giam liéu NE

* S&¢ ddn mach sau phau thuat tim
e MAP < 65 mmHg khong dap ing bu dich
e C6dung NE >4 gio
« MAP>70 mmHg/4 gio

* Theo doi huyét déng
 Nhom chirng: PAC/Vigilance, EV1000
e Nhom can thiép: PiCCO

Guinot. Monitoring dynamic arterial elastance as a means of decreasing the duration of norepinephrine
treatment in vasoplegic syndrome following cardiac surgery: a prospective, randomized trial. ICM 2017;43:643
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Giam liéu NE b5ng Edyn (Guinot. ICM 2017;43:643)

NE > 4h, MAP . NE > 4h, MAP -
>70 va thod tiéu Phan Nhém chi o el g an . L
chi chon mau ngau nhién om churng SR REEe  NhOm nghién citu

chi chon mau

Phu thudc tién Giam NE
,tal\ Tang NElai B MAP <70 va phu
() T S~ (+) budrc trudc thudc tién tai
2l RES |

Tang NE BU dich (+) ]
- Gidm NE 0.01 pg/kg/ph mai 15 - Giam NE 0.01 pg/kg/ph mai 15 phat

phut néu MAP con > 70 néu E, , con > 0.94
- MAP < 70: (1) bu dich néu phu - MAP < 70: (1) bu dich néu phu thudc

thudc tién tai, (2) tang NE tién tdi/Edyn cao, (2) tang NE
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Ung dung E,,, vao phac d6 giam liéu NE

Table 2 Primary and secondary endpoints

Duration of norepinephrine treatment at inclusion (hours) 5(4-10) 5(5-7) 0543
Mean norepinephrine dose at inclusion (ug™" kg~ min™) 0.11(007-0.14) 0.11 (0.06-0.14) 0527
otal duration of norepinephrine treatment (hours) 17 (13-26) 39 (19-58) <0.0001
|;otal norepinephrine administered {ma) 4.96 (0.74-208) 11.40(1.05-427) 0015
Total fluid volume infused (ml kg™ h™) 1.13(061-1.59) 0.98 (0.52-1.56) 0.363
Cumulated diuresis (ml kg™ h™) 0.84 (0.56-1.18) 0.71 (057-0.89) 0.126
Arrhythmia, n (%) 8(14) 16 (27) 0.067
Deaths, n (%) 2(3) 203) ]
Length of stay in the ICU (days) 2(2-3) 3(2-5) 0021
Length of stay in hospital (days) 13(9-19) 14 (10-20) 0.449

- Thoigian va liéu NE trudce giam NE tuwong ty

- Giam duoc thoi gian va tong liéu NE

- Khéng tang luong dich truyén va giam tudi mau mé (khéng anh hudng
lvong nwdc tiéu va lactate mau)

HOI HOI SUC CAP CUU HOI NGHI KHOA HOC 2018

VA CHONG POC VIET NAM



Eqvn trén bénh nhan tw tho (cecconi. aa 2015;120:76)

Table 3. Overall Effects of Fluld Challenge on e BN sau md, CO > 10% sau Gelofusin
Arterial Load Varlables According to Mean Arterlal 250mI/5-10 phut

Blood Pressure (MAP) Increase (Responder = MAP

Increase 210% After Fluld Challenge) * Pressure responder: MAP tang > 10%

Before fluld After fluld s o L,
challenge  chalenge  Pvae* * 34 FC/15BN, ty 1é ddp &ng (pressure

Edy responder) 50%

Responders 13940414  118:044f  0.016

Nomesponders ~ 0.85:0.23  092£0.35 * Eg4yn AUC 0.92 +0.04, Ea AUCO0.59 +

Ea, mm Hg/mL + +
Responders 142:031  146$031  0.003 0.1, CAUCO.64 % 0.1, 5VRAUCO.52 +
Nomesponders 1463020 130029 0.1

C, mL/mm Hg . o

Responders 0:014 001 <o Eayn> 1.06senvaspe 88.2%

Nonresponders_ 070:026  0.70%0.24 * Egn van co gia tri trén bénh nhan ty thd
[0 s * PPV, SVV du I&én dé cho biét d6 d6c cua PV

Responders 1268 £ 338 1224 £ 304 0.012

Noesponders  1312£342 1180+ 313t curve

Cecconi. The use of PPV and SVV in spontaneously breathing patients to assess dynamic arterial elastance and
to predict arterial pressure response. Anesthsia and Analgesia 2015;120:76
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Cac yeu to tim va mach mau chi phoi E; |

e Thuc nghiém: tho 2.5 (0.3) kg
* Thay d6i MAP 50% bang phenylephrine, nitroprusside
e Budich: 10 ml/kg/10 phut
¢ Gay mat mau 15 ml/kg
* Cau hoi
* Tinh trang bénh ly/thudc tac dong thé nao dén Egyn
* Nhirng yéu t6 tim/mach mau nao chi phdi E

Garcia. Effects of arterial load variations on dynamic arterial elastance: an experimental
study. BJA 2017;118:938
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Cac yeu to tim va mach mau chi phoi E; |

151

Dynamic arterial elastance

| —@— Phenylephrine group
—&— Nitroprusside group

P0.001 for group and time interaction

0
BASELINE

ARTERIAL POSTINFUSION BASELINE2 POSTBLEEDING
LOAD

e Bénh ly: bu dich (giam Egyn);
mat mau (tdng E )

* Thubc: phenylephrine (giam
E4yn), Nitroprusside (tang Ey, )

* Khi huyét ap da cao thitang SV
it lam tang PP)

* Thay doi ngwoc véi Ea: Egy ,
khong phan anh dac tinh co
hoc mach mau ma chi cho biét
twong quan bién ddi dp suat va
bién doi thé tich

Garcia. Effects of arterial load variations on dynamic arterial elastance: an experimental
study. BJA 2017;118:938
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Cac yeu to tim va mach mau chi phoi E; |

Covariates

Eagyy PPV SVV
Arterial load covariates
Ea (mm Hgml %)x10" 0.079 (0.093) 4.586 (1.352)** 5.855 (1.570)**
logC (mlmmHg ) 0.609 (0.237)* 18.184 (3.510)** 11.321 (4.095)*
Z.(mmHgsml ) 0.097 (1.694) ~25.548(22.767) ~37.712 (28.672)
R(mmHgsml ) -0.034 (0.015)" -0.895 (0.212)** ~0.875 (0.248)**
Cardiac covariates
HR (beats min *) 0.006 (0.001)** 0.110(0.012)** 0.092 (0.013)**
FTc (ms) -0.001 (0.001) 0.005 (0.011) ~0.008 (0.013)
PV(cms ™) 0.007 (0.002)** 0.120(0.032)"* 0.026 (0.034)
Acc (mss ) -0.052 (0.015)** -0.770(0.181)** ~0.309 (0.196)

- Yéu t6 mach mau chi phdi : Ey,n d0 ddn ng, sirc can hé thong

- Yéu t6 tim chi phdi E , :tan s6 tim va chirc ndng co boép co tim (khdng chi

hoan toan phu thudc tai déng mach va trwong lwc mach mau)

- V@i cung lwvgng mau téng vao ddng mach, bién thién ap suat (PPV) sé cao hon

bién thién thé tich (SVV) khi chu ky tim ngdn va van téc co bop ting

4R\ HOIHOISUC CAP CUU
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Cac han ché cua Edyn

* Bénh ly
* Piém cat cé thé khac nhau tuy loai séc
« Khong thue suw cho biét dd dan héi mach mau, phu
thudc tan s6 tim va chirc nang co bép
e Ky thuat
* Do PPV, SVV dong thoi (biéu dién trén cung mot
biéu d6)
» Khéng nén sir dung cac phuong phap tinh SV bang
phan tich biéu d6 séng huyét ap (cé thé gdy
mathematic coupling)
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Tom tat

* Danh gia trwong lwc mach mau: khoi
dong/giam liéu/nguwng thudc van mach

* Egyn ChO biét twong quan gitra bién thién thé
t|ch va bién thién huyét ap (phan anh truong
lwc mach mau trong soc)

* Khong co don vi
* CS thé sir dung dugc trén bénh nhan tu thé, roi
loan nhip
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