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NOi dung

» Tiéu chuan chan doan va dac diém huyét dong cta séc COVID
« BU dich trong s6c-COVID, khi co suy tim phai

« Str dung van mach trong soc

» Co ché phi phoi trong ARDS-COVID

» Chién lwoc bu dich than trong trong ARDS



Tan suat soc trong COVID-19

Study or Subgroup | - Prev (95% CI) % Wight Table 1 Proportion of COVID-12 ICU patients receiving
Age <50 years vasopressors in observational clinical studies
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Pravalence

Ty 1& soc tly thuge: (1) tiéu chuan chan doan, (2) dan so: ndi vién/ICU/thé may
So6c gap kha nhiéu trong COVID co ARDS

Desai. COVID-19 and shock: a cautionary tale for elderly patients from a pooled analysis. Annals of Emergency Medicine 2020;75(6):789-791
Michard. Ciritically ill patients with COVID-19: are they hemodynamically unstable and do we know why? Intensive Care Med (2021) 47:254—-255



Tieu chuan chan doan séc COVID

SEPSIS-3 COVID-LMIC Task Force, MORU
« Nhiém triing xac dinh/nghi ngd < Xét nghiém SARS CoV2 (+)

» DUNg van mach dé duy tri MAP  «Dung van mach dé duy tri SBP >
> 65 mMmHg 90 mmHg

e Lactate > 2 mmol/L - Cac dau hiéu ngoai bién: da noi
bong, CRT, nudec tiéu, tri giac

D3 bl da dich - Khéng thiéu dich

Alhazzani. Sunviving Sepsis Campaign: guidelines on the management of critically ill adults with Coronavirus Disease 2019 (COVID-19). Intensive Care Med (2020) 46:854—-887
Maximous. Pragmatic recommendations for the management of COVID-19 patients with shock in low- and middle-income countries. Am. J. Trop. Med. Hyg., 104(Suppl), 2021, pp. 72—86



COVID-19 nang: viral sepsis?

COVID-ARDS Classic ARDS Chirng
Tuan hoan hé thong
«  MAP (mmHg) 82 [70-100] 101 [90-103] So v&i chirng: MAP thap, CO cao,
«  CO (lit/phat) 7.3[5.3-8.8] 6.9 [6.3-75] 4.5[3.9-5.5] SVR thap — tang dong tuan hoan dién
*  SVR (mmHg/L/phut) 21.9+8.2 17.1[15.6-18.6] hinh trong NTH
*  SVR (Wood unit) 11.2+4.3 9.9[8.8-11.0] 18.4[14.1-23.2] So v@i classic ARDS: tvong tw
Tuan hoan phoi
*  Mean PAP (mmHQ) 27 [25-33] 31 [30-32] 17 [14-21] So véi classic ARDS: PVR thap hon,
*  RAP (mmHg) 11 [9-15] 5 [4-T7] PAWP cao hon: mat phan xa co mach
*  PAWP (mmHg) 15[11-18] 13[12-13] 9 [8-13] do thiéu oxy
*  PVR (mmHg/L/phut) 4.6 [4.1-5.0]
*  PVR (Wood unit) 1.6[1.1-2.5] 2.9[2.6-3.2] 1.6 [0.9-2.0]

21 case ARDS-COVID th& may, do chi s6 huyét déng bang pha lo&ng nhiét xuyén tim

So sanh: (1) ARDS kinh dién, (2) chirng: bénh nhan dwoc thong tim phai do kho tho
Lwu y: tham do huyét déng thwc hién vao N3, c6 thé bi anh hwdng bdi diéu tri?

Caravita .Haemodynamic characteristics of COVID-19 patients with acute respiratory distress syndrome requiring mechanical ventilation. An invasive
assessment using right heart catheterization. European Journal of Heart Failure (2020) 22, 2228-2237



Pac diem huyét ddong cua tut huyét 4p do COVID

C1 (L/min/m2)

* 151 bénh nhan COVID, c6 séc (MAP <
L) ' = 65 hodc phai dung van mach dé duy tri
s ™ ¢ o 4 o B MAP > 65)
< TTE: EF (phwong phap Simpson), Cl

w0 ' (Doppler qua mat cat van DMC)
25 { . Phan nhom

 EF thap/binh thwong (EF < 45%)
“1 . . Cl th&p/binh thuong (CI < 2.2 lit/phGt/m2)
15 1 : . Céc kiéu hinh RLHD trong soc-Covid
ol LN » T&ng dong dién hinh: 73/151 (48%)

, . > 4 _  Giam TTTH (36%): han ché dich qua mtrc,

s { ERCL soctm? Yt huyét ap qo pEEP.  EFTCL thong khi ap luc duong

e SOctim: 10%7?
0 10 20 30 a0 50 60 70 80 %0

EF (%)

Hollenberg, Safi. Hemodynamic profiles of shock in patients with COVID-19. The American Journal of Cardiology 2021. DOI: 10.1016/j.amjcard.2021.05.029



Co ché soc trong COVID

- Gidm thé tich: sot, mat nwdc, han ché dich (trong ARDS), thdng khi
ap lwc dwong (PEEP cao, nam sap)

-Dan mach: mat trwong lwc mach mau, tai phan phoi mau...twong
tw s6¢c nhiém trung

- Tim: rdi loan chirc nang tim (that trdi, that phai) do SARS CoV2,
dong mac NMCT

» Tac nghén: thuyén tac ddng mach phdi do SARS CoV2
Co ché soc trong COVID-19 kha phtrc tap, nén dung siéu am (POCUS)

dé danh gia nguyén nhan

Hollenberg. Hemodynamic profiles of shock in patients with COVID-19. The American Journal of Cardiology 2021. DOI: 10.1016/j.amjcard.2021.05.029
Michard. Critically ill patients with COVID-19: are they hemodynamically unstable and do we know why? Intensive Care Med (2021) 47:254—255



Bl dich trong s6¢c COVID (theo phac do)

COVID-SSC [Intensive Care Med Nén &p dung chién lwgc bl dich than

(2020) 46:854-887] trong (conservative fluid strategy) hon
la bu dich tw do (liberal fluid strategy)

Khong con khuyén cao 30mi/kg
Khuyén cao yéu (weak suggestion)

WHO [https://www.who.int/publications- Trong gial doarg dau: bu luvong dich it
detail-redirect/10665-332299] (250-500ml) méi 15-30 phat, kem

danh gia dap wrng bu dich
ACEP [Annals of Emerg Medicine. BU dich mbi 1an 500 ml (c6 thé 1én dén
DOI: 10.1016/j.annemergmed.2021.02.006] 2000 ml hoac 30 ml/kQ)
Tut huyét ap kém: (1) dau hiéu gidm
twdi mau ngoai bién, (2) khdng c6 dau
hiéu thira dich

Lwong dich ¢ dinh 30 mi/kg khéng c6
co s& sinh ly

DPap &ng bu dich tuy: giai doan sbc,
bénh nén

BU dich c6 thé 1a bién phap 6n dinh huyét dong dau tay (trong giai doan

s®m) nhwng nén sty dung mét cach than trong



Hiéu qua (gia dinh) cua bu dich

I Tang cung
lvong tim

, Phan xa ddn mach do dong chay

T&i phan phdi mau vao tudn hoantang

Ma&t trrong luc tinh mach — khéng
tang duwoc ap luc hé thdng trung binh
Tim khong dap ung

Tén thuwong ndimach
Sung huyét tang (phdi, than)

§ Cai thién

két cuc

BuU dich khdong phai [Gc ndo ciing co hiéu qua than ky (ngay ca khi cai thién huyét dong)

Monnet X, Teboul JL. My patient has received fluid. How to assess its efficacy and side effects? Annals of Intensive Care (2018) 8:54



Thé nao la bu dich than trong
(conservative fluid strategy)

- Chi bt dich khi that can thiét: huyét ap tut khdng dap trng véi thude
van mach, dau hiéu thiéu dich
* Bu lwong dich it: 250-500 ml
* B dich ¢6 hwéng dan (guided fluid resuscitation)
-Tién doan dap wng bu dich: PPV, PLR, mini fluid challenge
-Danh gid dap ng bu dich: cung lwong tim, huyét ap
« DUNg thudc van mach s&m hon (sau = 1000ml dich)
« DUNg céc bién phap thai dich (fluid removal) khi huyét déng én



BU dich c6 hwéng dan trong SNT

Clinical Decision is made to treat the patient with either fluid and/or vasoactive medications. Chiso Nhém can th ep Wmn

This may be due:
- MAP < 65, SBP < 90, or BP is rapidly trending lower

2.4+0.6(L) 2.2+0.7 (L)

0.65+2.85 (L) 2.02+3.44 (L) -1.37(-2.53t0-0.21) 0.021
5.1% 17.5% -12.4% 0.042
17.7% 34.1% -16.4 0.044

40.74i51.23(gic‘7) 55.64 +87.42 (gid)  -14.91(-52.50t0-  0.426
2.68)

NTH + tut huyét ap: 1 lit < dich bu < 3 lit
Nhom can thiép: bu dich theo hwéng dan PLR
*m « PLR (+): truy&n nhanh 500 ml dén khi dat huyét &p
Perfusion muc tidy
May repeat 0.5 L fluid bolus x 1  PLR ('): téng NE 005 mcg/kg/phﬂt
o v ) Lwong dich khac biét khdng nhiéu nhung y nghia rat lon:
| [ ressenipoonsn | [ | oG] B DICH CHO BN DAP (PNG/KHONG BU DICH CHO
I : BN KHONG DAP U'NG BU DICH

if additional fluid bolus volume > 2 L

- low urine output

- any other clinical indication to administer/after fluid bolus or pressors
Vasoactive medication may be de-escalated at the clinician’s discretion but re-escalation
should trigger this PLR algorithm

Passive Leg Raise Fluid Assessment [ No ]—»[ Observe ]
Y

! !

[ < 10% SV Change ] > 10% SV Change

G
)

1. Fluid bolus 0.5L x 1

Titrate Pressors (NE) to MAP = 65 2. Reassess MAP / SBP

Pressor Dose . .
Initial Dose = 0.10 ug/kg/min AR TR A e
(0] 3]

Increased by = 0.10 ug/kg/min
over prior baseline

|

Douglas, Alapat, Corl, Levy, Martin, Self. Fluid response evaluation in sepsis hypotension and shock: a randomized clinical trial. CHEST 2020; 158(4):1431-1445



Céac chi so huyét dong hwéng dan bu dich
trong sé6c COVID

« Anh hwéng clia thé Iam sang C-ARDS
-Thé L: d6 dan n& cao, co thé ding Vt cao — c6 thé dung céac chi sé déng
-Thé H: d6 dan né thap, Vt thip — khé sir dung cac chi sd ddng
« Anh hwdng cda suy tim phai
-Suy tim phai lam gidm dd chinh xac cua chi sd6 ddng (dwong tinh gia)
 Anh hwédng cda nguon lwe
-Thiéu phwong tién theo ddi huyét déng
-Thiéu bac si co kinh nghiém danh gia cac chi s6 huyét ddong
*Nguy co’ lay nhiém khi do dac



Cé&c chi so huyet ddéng hwéng dan bu dich
trong sé6c COVID

Pé chinh xac Nguon lwc Lay nhiém
Twong tac tim phoi Khéng chinh xac: Vit thap, Khong dd monitor Thap
- PPV compliance thap, suy tim
. SW ohai
 EEO
CAac chi s siéu am Chuwa dwoc kiém dinh do Dé thuc hién Cao
« divC chinh xac trong ARDS
« dAVpeak
Céc chi sb tadc dong tiéntdi  DAam bao dd chinh xac trong Can monitor theo déi  Théap
* Mini-fluid challenge ARDS cung lwgng tim lién tuc
 PLR

Hasanin. Evaluation of fluid responsiveness during COVID-19 pandemic: what are the remaining choices? Journal of Anesthesia 2020. DOI:10.1007/s00540-020-02801-y



Cé&c chi so huyet déng hwéng dan bu dich

trong sé6c COVID

Patient with COVID-19 and circulatory shock

Supine J— Prone
L phenotype —I— H phenotype

function
p — | et — 45
Yes T CO 10%
| /M PP 10%
! 1 Pl 9%
All tests are feasible =——————————p

Hasanin. Evaluation of fluid responsiveness during COVID-19 pandemic: what are the remaining choices? Journal of Anesthesia 2020.
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DOI:10.1007/s00540-020-02801-y



Con chi s6 huyét déng nao de hwéng dan bu dich?

100 | ’—]ﬂm S ) _J
i Changes in PPV — g
] ‘ —_ o |
80 |~
i — — :
: // |F Changes in HR > © ]
Z 60 ) : |
£ ] / / 5 ‘ J
= 4
g a0 BN

PLR-induced changes in CRT
- to predict CRT response
T ; Baseline PCO2 gap
] : N P to predict CRT response
- o
20 7 Baseline CRT
T & to predict CRT response

0 20 40 60 20 100 1.0 0.8 0.6 0.4 0.2 0.0

100-Specificity Specificity
APP tang 10% sau bu dich: d6 nhay 72%, dac hiéu 64% ACRT giam27% sau PLR: d6 nhay 84%, dac hiéu 100%

Ait Hamou. How to detect a positive response to a fluid bolus when cardiac output is not measured. Ann. Intensive Care (2019) 9:138
Jacquet-Lagreze. Capillary refill time variation induced by passive leg raising predicts capillary refill time response to volume expansion. Critical Care (2019) 23:281



Bu dich trong suy tim phai

Pulmonary Suy tlm phél thU’C thé (PE)

vascular .

resistance . (o Peduced VP . « Khong tang CO (doan det Starling curve)
— « Giam cung lwgng tim trai

« Sung huyét tang
Suy tim chuc nang (PEEP)

« Thé tich TH anh hwdng dén West zone

» Thé tich tuan hoan thap, Westzone 3 — 2: khuéch
dai tac dung PEEP Ién hau tai that phai

Meormal PVP

i , i I i -
pPegp Tidal Lung volume
volume

Anh hwéng cta suy tim phaitrén dap trng bu dich ratkho tién doan — nén dung PLR trwée khi bu dich

Hiéu qua vé huyét déng phai can nhac vé&i hau qua veé thoat dich gay phu phoi/ARDS

Gavelli. Right ventricular dysfunction and fluid administration in critically ill patients. in: Annual Update in Intensive Care and Emergency Medicine 2020:145-152



Thuoc van mach trong s6¢ COVID 19

COVID-SSC [Intensive Care Med Nén dung nprepinephrine hon la Khéng noi rd thdi diém ding van mach
(2020) 46:854-887] cac loai thuéc van mach khac va twong quan van mach/dich truyén
Khuyén cao yéu (weak suggestion)

WHO [https://www.who.int/publications- Dung van mach sau hoac trong khi  Ngwo¢i I&n: norepinephrine
detail-redirect/10665-332299] bu dich de dat MAP > 65 mmHg Tré em: epinephrine

ACEP [Annals of Emerg Medicine. Co6 thé dung van mach dong tho' Khéng c6 chirng ct rd rang vé viéc nén
DOI: 10.1016/j.annemergmed.2021.02.006] bu dich str dung van mach sau khi da bu mot

lwong dich nhéat dinh nao

Thei diém sir dung van mach tuy: mdrc d6 tut huyét 4p, dap rng bénh nhan




Thi diem va lieu van mach trong SNT

80 -

S0 OR 1.26
OR 1.39 (1.04-1.53) 1 p <0.0001
(1.08-1.81) 43.2_ OR 1.14 |
mjr | ‘” N £ co ] p < 0.0001

50 38.8 :n 88-1. 21] E

s & L S p=0.18
= 40 . =
S % s &
2 =
T 30 =
o =
o 25 t
T 2 g
&
E 15 35 mcg/min
g 10 25 mcg/min ts.“'

5 15 mcgimin &Q Q-;?

0 5 mcg/min Q.;g‘-:,;i" Never High Early High/ Early Low/ Late Always High

0 mL 1000 mL 2000 mL 3000 mL 5-.‘:(?:? Late Low High
Total Fluid Volume N Vasopressor dose categories

616 bénh nhan SNT: anh hwéng ctia lwong dich truyén va kiéu lieu van mach 1&n van mach/tievong

Thi diém dung van mach sau khi bt 1000 — 2000 ml, dung liéu cao (=15 mcg/ph) sau dé giam dan

Roberts, Miano, Hammond, Patel. Evaluation of vasopressor exposure and mortality in patients with septic shock. Crit Care Med 2020; 48:1445-1453



Lwu do on dinh huyét déng trong soc-COVID

Giai doan sém, thiéu dich

YES

Pap rng bu dich

}

YES

v

Bu dich tich cuc

Réiloan huyét ddng

NO

NO

\ 4

Han ché bu dich
Van mach sém

NO

A

YES

Theo d&i huyét dong

Bu dich tich cwc: 250-500

ml/15-30 ph (WHO)

Bu dich than trong:

« 150-250 ml/15 ph

* Theo doi: cung lweng
tim, huyét ap, qua tai

Van mach s&m: NE sau khi

bu ~ 1000 ml



Co ché (duy tri) phu phoi trong ARDS

A inerstitium — Co Ché dai thé
}, TJ" | EN NaK » Hap thu vao mang phdi, hap thu vao bach mach,
ol / dan lwu bang tinh mach
, Nat S ‘g'
Type I = —r » Giam hiéu qua: théng khi ap lwvc dwong, sung
I FOs o huyét tinh mach

Co ché phan to
Na*

\ é_(:/) H20 Cl'\¥ | . Vazm chuyén natri qua kénh ENa}C
¢ N\ 7/ 4 « Van chuyén nwéc qua aquaporins

N & acPHh
RoC » Giam thanh thai dich: (AFC: alveolar fluid
—vee clearance) PO, ¥, PCO, T, théng khi &p luvc
apillary , 2 s A A
dwong, ap luc mao mach phdéi cao, tac nhan gay
ENaC: epithelium sodium channel, APQ: aquaporin bénh’ hda Chét trung gian

Gattinoni. Fluids in ARDS: from onset through recovery. Current Opinion in Critical Care 2014, 20:373-377
Matthay. Resolution of pulmonary edema: thirty years of progress. Am J Respir Crit Care Med Vol 189, Iss 11, pp 1301-1308, Jun 1, 2014



Tinh tham mach méau phoi C-ARDS

30 60 bénh nhan Covid-ARDS

« Do EVLW, PVPI bang pha lodng nhiét Xuyén
phéi: nhap vién (EVLWi, PVPIi), cao nhat
(EVLWm, PVPIm)

B e So sanh v&i non-Covid ARDS

15 Tinh tham thanh mach cao Covid-ARDS
do ton thwong mach mau, thoat mach

10 nhiéu hon — than trong khi bt dich

| im HE

EVLWi EVLWm PVPIi PVPIm

25

(2}

B C-ARDS ® ARDS

Shi. COVID-19 ARDS is char acterized by higher extravascular lung water than non-COVID-19 ARDS: the PICCOVID study. Crit Care (2021) 25:186



Hiéu qua/bat loi caia bu dich trong ARDS

Paw Tang tinh th&m mach mau Thong khi ap lyc duwong
}

Vignon, Evrard, Asfar, Chiumello.Fluid administration and monitoring in ARDS: which management? Intensive Care Med (2020) 46:2252—-2264

Venous return




Dién tien can bang dich trong ARDS

mL/kg

Cumulative Balance Cumulative Balance Cumulative Balance
750 -

1.2

2.0 - L ¥k k%
OR 1.36
500 - per 100ml/kg 1.0 — __+___* _________________

i

Adjusted SHR

=]
1

0.5

1 2 3 4 5 6 7 1 2 3 4 5 6 7
Days after ARDS onset Days after ARDS onset Days after ARDS onset

732 bénh nhi ARDS (P/F < 300, hai lan lién tiep cAch nhau 1 gi®)
Panh giatwong guan gitra can bang dichtich lay (cumulativefluid balance) vatwrvong, rut NKQ

Can bang dich tich Iilynhém tir vong bat dau cao hon nhémsong con tir ngay thirba, tac dung bat
loi xuat hién muon hon: rat ndi khiquan N4, tie vong N5

Black. Timing and clinical significance of fluid overload in pediatric acute respiratory distress syndrome Pediatric Critical Care Medicine 2021. DOI: 10.1097/PCC.0000000000002765



Chién lwoc bu dich theo thé Iam sang ARDS

Table 4. Interaction between ARDS Subphenotype and Fluid-Management Strateqy for the Outcomes of Mortality and
Ventilator-Free Days

Subphenotype 1 Subphenotype 2
Fluid-management strateqy  Conservative (1=349) Liberal (n=367) Conservative (n=142) Liberal (r=131) P Value
60-d mortality, % 24 17 39 49 0.0093
90-d mortality, % 26 18 40 50 0.0039
Ventilator-free days, median 17 21 5 0 0.35

Tim subphenotype cliabénh nhan ARDS trong FACTT bang latent class analysis
2 subphenotype (3 yéu to: IL-8, HCO,, TNF)

- Sub 1: tlr vong thap v&ibu dich ty do
- Sub 2 (s6c¢): tlr vong thap véi bu dich than trong (phan &rng viém cang manh, tang
tinh tham thanh mach = khdng nén bu dich qua nhiéu

Famous. Acute respiratory distress syndrome subphenotypes respond differently to randomized fluid management strategy. Am J Respir Crit Care Med Vol
195, Iss 3, pp 331-338, Feb 1, 2017



Thai dich trong ARDS

Conservative fluid  Liberal fluid Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Welght M-H, Random, 95% CI M-H, Randorm, 95% CI
ARDS
Huetal 2014 4 15 3 14 07% 1.24 [0.34, 4.60]
Martin et al, 2002 7 {0 9 0 2.0% 0.78 [0.36, 168
Martin et al. 2005 3 195 3 18 0.6% 0.95 [0.22, 4.10]
Wang et al. 2014 28 30 30 50 10.B% 0.93 [0.67, 1.30] —
Wiedemann et al. 2006 128 503 141 487 28.B% 0.90 [0.73, 1.10] ik
Subtotal (95% CI) 607 599  43.0% 0.91 [0.77, 1.07] q

Conservative fluid Liberal fluid Mean Difference

Study or Subgroup Mean [Days] 5D [Days] Total Mean [Days] 50 [Days] Total Weight IV, Random, 95% Cl [Days]
Chen and Kollef, 2015 5.5 .4 i1 Fa izgs 4l B.5% —
Zhang et al. 2015 ] 1749 168 10.3 18.7 182 10.3% —
Hjortrup et al. 2016 214 a.7 i) 19.8 11.1 7o 133% —
Martin et al. 2005 10.3 & 20 & ) 20 G.4% —
Wiedemann & al. 2006 14.5 117 503 12.1 111 497 51.6% . B
Richard et al. #015 12.7 187 30 9.7 16.3 30 2.1% =
Benakatti et al. 2014 15.8 10.8 54 12.1 9.4 47 9. 8% —
Total (95% CI) i91 B93 100u0% L
Hatsrogersity, Tau® = 0.33, Chi* = .63, df = 6 (P = 0.36); I = 9% iu I,j _5:' -'=c;

Test for overall effect: £ = 2.78 (P = 0.005)

1.82 {0.53-3.10 ngay)

Favours conservative  Favours liberal

Phan tich gép 11 nghién
ctru, 2051: so sanh bu
dich than trong/thai dich
v&i bu dich tw do

Thai dich: khéng giam
ti vong, ting s6 ngay
khéng thé may

Silversides. Conservative fluid management or deresuscitation for patients with sepsis or acute respiratory distress syndrome following the resuscitation phase
of critical illness: a systematic review and meta-analysis. Intensive Care Med (2017) 43:155-170



Loi tiéu trong ARDS

ICU Fluid Balance (L)

_ § i * 234 bénh nh&n ARDS vra-nang,
o- § LRES, “‘} khong co RRT trong 72 gi®» dau
i‘i"‘_"‘_'"f"f" ' ‘l N » 116 c6 dung Igi tiéu, trong khoang 48-
o] \\\ A e 72 gi® sau chan doan
ks \\\\ \\\\\\\\\\ \\\ * Lieu furosemide trung binh 40mg/ngay
RS ‘““ N waiows:» UOP: |07 tiéu [3.3 it (2.4-4.5)] vs khong
S T——— : loi tiéu [2.2lit (1.6-2.9)]
: F « OR 0.46 [0.22-0.96]

Hours after meeting ARDS Ciriteria

Seitz. Fluid management in ARDS - an evaluation of current practice and the association between early diuretic use and hospital mortality. Journal of Intensive
Care (2020) 8:78



Lam sao dé bu dich than trong trong ARDS

«Han ché dich nhap
-Dung dich hoi strc (resuscitation fluid) than trong: dung chi dinh, cé danh
gia hiéu qua. Chiém 24.4% dich nhap trong 3 ngay dau
~Han ché t6i da dich “linh tinh” (creep fluid): dich pha thudc (34.5%), dich duy
tri (26.5%)
» Tang thai dich khi huyét ddong 6n dinh
-Loi tiéu
-Siéu loc

Silversides. Deresuscitation of patients with iatrogenic fluid overload is associated with reduced mortality in critical illness. CCM 2018; 46:1600-1607
Vignon, Evrard, Asfar, Chiumello.Fluid administration and monitoring in ARDS: which management? Intensive Care Med (2020) 46:2252-2264



Chién lwoc bu dich trong ARDS

ARDS

I I
CCE Lactate

L I

Central Venous

Catheter
I

Arterial catheter
|

Isolated ARDS?

Yes

Give minimal fluids to maintain
hemodynamics

No
I

¢ Give fluids to restore hemodynamics
¢ Limit the amount of fluids?
¢ Early use of vasopressors?

Restrictive fluid strategy:

Limit impairment of lung function related
to fluid overload:

Monitoring with CCE and central
venous catheter:

¢« CVP  +ScVO, s+ P[v-alCO,

Adapt cautiously fluid intake:

Maintain organ perfusion versus limit
worsening of lung function

Monitoring with CCE and central
venous catheter:

«CVP  «ScVO, e« P[v-alCO,

Consider invasive monitoring:
TPTD or PAC

After vasopressor weaning > 12 hours

Normalize fluid balance:

¢ Furosemide?

¢ Furosemide + Albumin in hypoproteinemic patients?

Resuscitation
phase

Optimization
phase

Stabilization
and Evacuation
phases

TOy thé 1am sang va giai
doan clia ARDS dé lwa chon
chién lwoc bl dich

Céc chi s6 huyét ddng chinh
dé theo di: huyét ap dong
mach, siéu am tim, CVP,
P(v-a)CO2, pha loang nhiét
Xuyén phoi

Vignon, Evrard, Asfar .Fluid administration and monitoring in ARDS:
which management? Intensive Care Med (2020) 46:2252—-2264



Theo d&i huyét ap (gian tiep)
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Chuan AAMI: do sailéch <5 mmHg, do tin cay < 8 mmHg

D6 sai léch: chung (-1.0+10.2), khong NE (-1.1£10.4 mmHg), c6 NE (-1.0+9.9) B 57 e e S S
— KHONG DBAT CHUAN AAMI (cai thién bang cach do nhiéu lan) D @009

Biéu dd lwdi sai s6: viing A 81.5%, ving B 18%, viing C 0.3%, viing D 0%, viing T T TR TR TN T
E 0.3% — sai s0O it gay anh hwédng quyét dinh diéu tri quan trong

Kaufmann. Non-invasive oscillometric versus invasive arterial blood pressure measurements in critically ill patients: A post hoc analysis of a prospective observational
study. Journal of Critical Care 57 (2020) 118-123



Bu dich theo CVP trong ARDS

GVP 0-8 mmHg GVP 8-12 mmHg GVP 1215 mmHg CVP 15-30 mmHg
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609 bénh nhan ARDS-khéng sbc trong nghién ciru FACTT
“bu dich than trong” CVP 0-3 mmHg, “bu dich tuJ‘do” CVP 10-14 mmHg o
“bu dich tw do” tang t&r vong & nhdm CVP ban dau < 8 mmHg (mislead tang so6 lan fluid bolus)

Semler. Impact of initial central venous pressure on outcomes of conservative versus liberal fluid management in acute respiratory distress syndrome. Crit Care Med 2016;44:782—-789



Céac phwong tién theo ddi huyet déng co’ ban

 Huyét ap dong mach
-C6 thé str dung NIBP, nén do nhiéu lan
-Khi huyét ap qua thap, nén do IAP
» Ap Iwc tinh mach trung tam
-Khéng nén ding CVP dé hwéng dan bu dich
-C6 thé diung CVP dé danh gia KHONG dap &ng bu dich, phat hién suy tim
phai



Tom tat

« Tut huyét ap trong COVID co thé do nhiéu co ché: két hop lam
sang, POCUS dé c6 x& tri thich hop

*BU dich d@m bao thé tich tuan hoan, tranh giam twdi mau tang
dong th&i khéng 1am nang hon ton thwong phoi

* BU dich theo dién tién bénh

-BU dich tw do: giai doan sém, thiéu dich, c6 dap ng bu dich

-Bu dich than trong: giai doan mudn, thtra dich, khong dap &ng bu dich
« Thudc van mach

-C6 thé dung s&m hon néu bu dich khdng hiéu qua

~Liéu thap nhat dé dat huyét ap muc tiéu



