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What is Shock?
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NOi dung

. Dinh nghia va phan loai soc
. Hinh thai 14m sang va huyét dong
. Mot so truong hop soc kho/ sdc hon hop

. Két luan



I. Pinh nghia va phan loai soc



Pinh nghia soc

. Soc duoc dinh nghia Ia tinh trang thiéu oxy té bao va mo do mat can
bang cung cau Xy
v/ Giam cung cap oxy
v’ Téang tiéu thu oxy
v" Str dung oxy khong hiéu qua
v/ Két hop clia cac co ché nay

* SO¢ thuong xay ra nhat khi ¢6 giam tud1 mau mo

* Soc trudce tién Xay ra & murc té bao tién trién dén cac mo, cac co quan,
hé co quan va cudi cung 1a co thé => “qua trinh dong”



Pinh nghia soc
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Phan loai

Hypovolemic Cardi@\ic Obstructive
16% 16% 4%




Gas Pump = Heart
Hose = Vasculature

Gasoline = Blood/Volume

Vehicle = Tissues =

Blood/Volume

Tissues/
Organs
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Cardiogenic shock




Distributive shock

N Engl J Med 2013; 369:1726-1734 DOI: 10.1056/NEJMral1208943



Hypovolemic shock

.. Hypovolemic shock

- ( R
\.—— Loss of plasma

or blood volume

N Engl J Med 2013; 369:1726-1734 DOI: 10.1056/NEJMra1208943



Obstructive shock




4 Ways of Not Getting Gas

1. Gas Pump Doesn’'t Work - Cardiogenic Shock

Heart

; 2. There Is No Gas - Hypovolemic Shock
j 3. Gas Blockage

" 4. Problem With Hose

f Blood/Volume

|
|
|
f Tissues/
Organs Vasculature
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I1. Hinh thai lam sang
va thong SO huyet dong



Distributive Shock: Pathogenesis, complications and clinical findings

Author:

Dean Percy

. Reviewers:

Pancreatitis Vasodilatory Liver Adrenal “Neurogenic Shock”: Tristan Jones

) ) Drugs failure insufficiency Injury to C- or upper T-spine Yan Yu
Anaphylaxis Sepsis Jason Waechter*
l l l i * MD at time of

SsteiTe l.e. nitroglycerin, J liver clearance J cortisol levels > | Sympathetic nerve publication

anesthetics, Ca?*- of vasodilatory ability to appropriately
channel blockers molecules vasoconstrict vessels

\‘L/

Vasodilation
(both arteriolar and venous)

l

inflammation

v

1 vessel permeability

v

Fluid leaks out of intravascular
space and pools in extremities

4/\

{ sympathetic constriction
<4——— of smooth muscle around
blood vessels

connections below
lesion are disrupted

—

If injury is above T4, vagal

inhibition of heart rate
becomes unopposed!

v

Warm  Intravascular volume .. i Note: BP = CO x SVR is the cardio- Bradycardia
extremities = L venousreturn > Distributive shock vascular system’s version of; (only in neurogenic shock)
{ stroke volume > | Think: BP = CO x SVR Pressure (P) = Flow (Q) x Resistance (R)
cardiac output (CO)
l Vessel tone is what maintains 1 Difference
SVR (systemic vascular resistance) is low ——— blood pressure during diastole > —® between systolic
/\ BP { during diastole and diastolic BP
Insufficient organ perfusion Jd Blood Pressure —» .l venous return to heart l
i “Bounding Pulses”
‘ /\ (1 pulse pressure)
Brain Heart Kidneys In all body tissues ulse pressure
+ Heart pumps faster { pressure
l l l _ _ _ to try to raise CO in venous
¢ Bral lc 4 Blood flow to kidneys T lactic a(.:|d production (CO=HRx SV), so circulation
cerebra e due to inadequate as to maintain BP
blood flow = perfusion o delivery of oxygen l
cerebral Renal ischemia 4 GFR l
hypoxia l l * . M
M dial \l, clearance of lactate Tachycardia
l isycc:ic:r:ﬂ:‘;\a by the liver, kidneys, Abbreviations: _
Progressive and skeletal muscle ATN: acute tubular necrosis
rrogressive

JVP: Jugular venous pressure

J LOC Renal Oliguria, ¢ LOC: level of consciousness
Failure D Cr Lactic Acidosis Cr: Creatinine
Legend: Pathophysiology Mechanism Sign/Symptom/Lab Finding Complications | Published July 7, 2013 on www.thecalgaryguide.com @ 020




Soc nhiém khuan(Sepsis)

» So¢ nhiém khuan 13 bénh 1y
hay gap ¢ ICU/CICU

* 12-15/1000 truong hop bénh
nhan nhap vién |

« Tit vong 30-50%

0 120t0 <200 B 540 to <640

* Vi khuan hay gap: E.Coli, fie i
S.aures, K.pneumoniae -

S.pneumoniae oS Y PR

+.2017 Feb;151(2):278-285. doi: 10.1016/j.chest.2016.07.010



Neuro-endocrine Network

So6c nhiém khuan

The blood- i
e blood-brain barrier Sept|c Shock

Bacteria \ it

Kidney /EON.

White blood cells

Cytokines

Heart Liver

ﬁ ' % .“ Vasodilation
» Cardiovascular » Hypoxic hepatitis > Lymphocyte > Acutelunginjury » Acute kidney injury
failure %» Cholestasis apoptosis » Diffuse pulmonary » Chronickidney disease
» Hepatocellularinjury interstitial edema /
' 2 s Leaky vessel
Th1/M1—Th2/M2 Lymphocytes Endothelial Cells 4 § ((———ry - Blood
HLA-DR _ Coagulation . clots
Apoptosis - disorders [// 2 77 ‘
PD-1/PD-L1 d/—’fb\ ("I“)
' Affected areas ) , " "
=
Mitochondria Endoplasmic reticulum Lysosome |

Capillary

Lungs—f: \ |
Hearl — R

Liver

% 3

I Unfolded protein Cleveland

Clinic
Apoptosis response ©2lol21

Kidneys




Chan doan

Septic Shock
Bacteria \ White blood cells

* Ho1 chirng nhiém trung (noi bat) Cytokines

 Dién bién: tur tir - vai gio - » vai ngay

* Tri¢u chirng cua co quan nhiém khuan ftam - p——

» Bilan nhiém trung ting cao 6 *@ |
(WBC/CRPhs/PCT) .

» Xét nghiém dic hiéu: Cay méu/ cly @ ‘ A
dom/ cay nudc tiéu (+) ecsdaress QN ’ ‘

o ~ Brain \

* CbHA: Si1€u am, CLVT tim 6 nhi€ém " ] = .
khuan - 7% \\/

* Huyét dong: SVR || CO 1 Hver ‘



Treating sepsis: the latest evidence

& Antibiotics

Early administration

@ Fluids

Several liters initially

@& Colloids
@& Crystalloid

€) High chloride

@ Vasopressors

1-6 hours after
onset

@ Enteral @ Insulin
feeding therapy
]

€ Goal oriented
therapy

€ EGDT

therapy

Early goal directed

BMJ 2016; 353 dot:

(

€ Deep
sedation

® Molecular

I

targeted
therapies

@ Lung
protective
ventilation

@ Urinary catheter

Designed by:
Will Stahl-Timmins

© 2016 BM) Publishing group Ltd.

https://doi.org/10.1136/bmj.11585 (Published 23 May 2016)


https://doi.org/10.1136/bmj.i1585

* Phan v¢€ la mot phan ung di
tng, c6 thé xuat hién ngay lap
tire, tir vai gidy, vai phit dén
vai gio sau khi co thé tiép xuc

vO1 d1 nguyén.

Soc phan vé (Anaphylaxis)

. Soc phan v¢ 1a mic dd nang
nhat cua phan vé (do dot ngot
gian toan bo he thong mach va
co that phé quan co thé gay tu

vong trong vong maot vai phut)

+.2017 Feb;151(2):278-285. doi: 10.1016/j.chest.2016.07.010

IMMUNOLOGIC: IgE/FceR1

IMMUNOLOGIC: OTHER

NON-IMMUNOLOGIC

+ Foods + IgG-antigen complexes P cmsc
+ Medications + Complement system activation d air or water
‘/ o eg. B-lactam antibiotics + Coagulation system activation M 4 ications, eg. opioids
‘{«. + Inscct stings/bites
G ) * Natural rubber latex
7+ Other
beparin OSCS contarsinant
pome
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Soc phan vé (Anaphylax1s)

~14 / 'y
s IO\

: Endothelial permeability
1\ Fluid extravasation // \
N Edema formation )Q 01
| NS \

* Sau ti€p xuc vo1 d1 nguyén Zis=77g
Drop in blood pressure

(noi bat) \\ &

* Nguyén nhan: thuoc, thirc an, con reror Wb edadioton

\ A Reductlon of venous return
trung dot
v' Cac ché pham mau: hong cau, huyét
tlIO’Ilg, tléu Cﬁu. F Broncho/vaso-constriction of

pulmonary and coronary arteries

/.-{u

v Thudc: khang sinh, cdn quang, gay té

patient's death

vv

Front. Immunol., 08 March 2022
Volume 13 - 2022 | https://doi.org/10.3389/fimmu.2022.836222



https://doi.org/10.3389/fimmu.2022.836222

Soc phan ve (Anaphvlams)

Constricted
bronchiokos

* Sau tiép xuc vo1 di nguyén vai phut-
val gio (noi bat)
» Dién bién: l;é"lt nhanh + dot ngot +
khong c6 dau hiéu bao trwéc
* Lam sang:
v/ Da/ niém mac: phu né, man ngtra, phu
thanh mon (>90%)
v/ H6 hap: Rit thanh quan, o that PQ

v Tim mach: tut huyét ap, thiu, ngat
v' Tiéu hoa: Pau quan bung, ia chay...

. Huyét dong: SVR || CO?

Wheal and flare
reaction, itching

/&,\ Ditated P e \_ -
blood vessel e e e
. \ "

Increased blood flow

?~

. mucus buddup

\ Q——— Nerve col
i— Wheezing,
2SS afficult breathing
[ § .g coughing
Sa5TsEmmm
% c?: S Increased peristalsis of

10sting; diarrhea, vomiting
I \
Gk‘iﬂd‘

\ 6\ N

W 3 £

N
N
o\

Excessive mucus, tear formation,

®
) Ay ol
way obstruction glandular secretions

Front. Immunol., 08 March 2022
Volume 13 - 2022 | https://doi.org/10.3389/fimmu.2022.836222



https://doi.org/10.3389/fimmu.2022.836222

SO PO CHAN POAN VA XU TRi PHAN VE

(Théng tu's6 51/2017/TT-BYT ngay 29 thang 12 nam 2017 clia BO Y té)

[ XAC DINH TINH TRANG PHAN VE j
CHAN POAN T

(PHULUCD NGUNG NGAY TIEP XUC V61 THUGC HOAC DI NGUYEN + GOl HO TRG
Dat ngudi bénh nam dau thdp
|

PHAN DO NHE (B0 1)
: Chi c6 trigu

(PHU LUC D) e

+ may day, nglfa,
pht mach

oA N\ A
u tien han au
ADRENALIN (6ng Tmg/1ml)
Duy nhat citu s6ng ngudi bénh
XU TR Diphenhydramin:
CAP cUU + uéng hosc tiém
PHAN VE 1mg/kg

(PHU LUC IlI) Methylprednisolon:

« udng hodac tiem
1-2 mg/kg tuy
theo muic dé di
ung (hodc cdc
thudc tuong tu).

Muc tiéu: duy tri HA tam thu
Ngudi Ién: = 90mmHg
Tré em: = 70mmHg

XU TRI Tiép tuc theo doi
TIEP THEO mach, HA, nhip

thd...
(PHU LUC 11}

THEO DOI: Mach, huyét ap 5-10 phuat/lan - SpO2 khi tinh trang 6n dinh
ti€p tuc theo ddi 1-2 gid/lan trong it nhit 24 gid ti€p theo (dé phong phan vé 2 pha)

THEO DOI
(PHU LUC 11} [

KHUYEN CAO 1. Nhan vién y té dugc phép tiém bép adrenalin theo phac dé khi xay ra phan vé.
2. Phatthé theo doi di iing thuéc - Kham lai chuyén khoa di ting sau 4 - 6 tuan.

Goi la tut huyét dp khi HA tam thu < 90mmHg hodc HA tut > 30% so véi HA tam thu nén cta ngudi bénh




Soc giam thé tich (Hypovolemic)

» Soc giam thé tich :

v/ Mat mau: Chay mau ngoai (xuat huyét
ti€u hoa, ho ra mau, vét thuong ho). Chay
mau trong (v0 tang dac, vo phinh mach)

v’ Mat nude : Non, tiéu chay cap, tiéu chay
kéo dai, tac rudt

v/ Mat huyét twong: bong rong

* Ngay cang giam
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Mortality rate
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1990 2000 2010 2016

+. 2017 Feb;151(2):278-285. doi: 10.1016/j.chest.2016.07.010
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Soc giam thé tich (Hypovolemic)

Pathophysiology of Hypovolemic shock

Hypovolemia

l Venous Multiorgan failure
urn | —— { Preload I

/ CO = SV x HR

| Cardiac output

Organ dysfunction

BP = CO x TPR \
Hypotension /

Perfusion failure &
Tissue hypoxia

*BY CHRISTINE O’NEILL, BSN, RN-BC | DEC 9, 2020 |



https://www.linkedin.com/in/christine-o-neill-6a033b45/

Soc giam thé tich (Hypovolemic)

e Chan doan:

v’ Tinh trang thiéu mau
v’ Mat nuéc
v'Mat huyét tuong

o X1 tri tuy theo murc do

~

PANH GIA MUC PQ MAT MAU DUA TINH
TRANG LAM SANG

S6 lwong méu
mat (ml)(*)
Thé tich mau
mat (%V méu)

Mach (lan/phit)

HA dong mach
(mmHg)

Ap luc mach
(mmHg)

Thé tich nudce
tiéu (ml/h)

Tri gidc

Dich thay thé

<750

<15%

<100

Binh thuong
BT, + tang
>30

BT, kich thich

Tinh thé

750- 1500

15- 30%

>100

Binh thuong
Giam

20- 30

Hoi lo au

Tinh thé

1500- 2000

30- 40%

>120

Tut

Giam

5-15

Lo au, ld 1an

Tinh thé, mau

>2000

>40%

>140
Tut Giam

Khoéng c6

La lan, mé

Tinh thé, mau

\

&




Soc tic nghen (Obstructive)

» Soc tac nghén :Tac nghén dong mau e,
luu thong — soc(mic du: thé tich tuan
hoan va co bop co tim binh thuong)

v’ Tic nghén dong mau tré vé tim phai: tran
dich mang tim, tran khi mang pho.

v’ Tac nghén dong mau tur tim phai sang
tim trai ( thuyén tac phoi)

PULMONARY
VESSELS
|

l

|

* Tuy tung nguyen nhan co cac bénh INFERIOR

ENA CAVA
canh 1am sang va thong s6 huyét dong '

khac biét \/ .

*BY CHRISTINE O’NEILL, BSN, RN-BC | DEC 9, 2020 |



https://www.linkedin.com/in/christine-o-neill-6a033b45/

Thuyén tac phoi cap

How to Treat Obstructive Shock

E' The picture can't be displayed.




Tran khi mang phéi ap luc

§ E The picture can't be displayed.

| [

How 1 trzat Ohsiructive Shock




Tran dich mang ngoai tim

E The picture can't be displayed.

E The picture can't be displayed.




Soc tim

A Etiology of Shock (N=677) B Cause of Cardiogenic Shock (N=450)
Unknown (7%)

Mixed (20%) Other Cardiac

Hypovolemic (3%) Unknown (4%) [e.g., arrhythmia,

A

Non-ischemic (28%)
Distributive (7%) Cardiogenic (66%)

14

Phan b sé¢c & CICU.

*Cardiovascular Quality and Outcomes. 2019;12:¢005618.

AMICS (30%)

valve, etc] (17%) | Missing (<1%)

_

Ischemic (without AMI)
(18%)

90

80

70

60

50

40

3

o

2

o

=
o

0

Ty lé t&r vong soc tim theo thai gian

1970 1980 1990 2000 2010 2020

*Current Opinion in Critical Care 27(4):p 401-408, August 2021.



https://journals.lww.com/co-criticalcare/toc/2021/08000
https://journals.lww.com/co-criticalcare/toc/2021/08000
https://journals.lww.com/co-criticalcare/toc/2021/08000

SOoc¢ tim
e Soc tim 13 mot hoi chirng phirc tap va de doa tinh mang dugc dac trung
bo1 suy giam twd1 mau mo do cung lwgng tim khong dap trng mot
cach hiéu qua nhu cau cua co thé.
e Lam sang soc tim:
4 N

Soc tim do nhoi
mau co tim cap
N 4
4 )
Séc tim do dot cap >>>
mat bu suy tim << <<< >>
man tinh
N 4
4 ™\
Phan loai lam sang [Tlen sbc t|m Séc tim } { Séc tim tro
N\ J




Dong thuan soc tim

SR Ll Ll ¢ 107 trang, g0m cac phan:

* Dinh nghia va phan loai so¢ tim

o * Nguyen nhan soc tim
DONG THUAN

CUA HOI TIM MACH HOC VIET NAM e Piéu tr1 soc tim

VE CHAN DOAN VA XU TRi SOC TIM O S S ST
2022 * H¢ thong dicu tri soc tim va nhom soc¢ tim
TOMTAT) * Diéu tri nguyén nhan

e Ho1 stre ndi khoa
* HO trg tuan hoan co hoc ngan han

—— ~ *Phuy luc
. SJ e 81 tai liéu tham khao




Phan do SCAI

EXTREMIS: NGUY KICH

Nguwoi bénh séc dai dang hodc chuan bj suy tuan hoan

DETERIORATING: NANG

Nguwoi bénh cé bang chirng 1am sang ctia sé¢ niang
hodc khong cai thién véi liéu phap diéu tri lién tiép

CLASSIC: KINH DIEN

Ngwoi bénh cé bang chirng clia giam twéi mau mé can
hé tre’ bang thuéc hodc co hoc. Thwong tut huyét ap

BEGINNING: BAT PAU

Ngwei bénh cé bang chirng cuia huyét dong khéng on dinh
(tut huyét ap, nhip nhanh) nhwng khéng giam twéi mau

AT RISK: NGUY CO’

. Ngwei bénh ¢6 nguy co séc tim nhwng huyét dong on
dinh khéng c6 dau hiéu va triéu chirng cta séc tim

J Am Coll Cardiol. 2022 Jan, 79 (2) e21-e129,



https://www.jacc.org/journal/jacc
https://journals.lww.com/co-criticalcare/toc/2021/08000

Phan do SCAI

In-hospital Long term
rtali rtali
° By TSy EXTREMIS
10
90.6% 95.5%
DETERIORATING i
54.3% 62.9% _
-
CLASSIC g 06
7]
49.6% s
o
g 04
<
BEGINNING £
24% 02
AT RISK
24.9% 00

https://doi.org/10.1016/j.iscai1.2022.100496.

20

30

Time (days)

40

50

60

SCAI
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B
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https://doi.org/10.1016/j.jscai.2022.100496
https://journals.lww.com/co-criticalcare/toc/2021/08000

Tién lwong
Mo hinh 3
truc tiép can
bénh nhan
sOC tim

Mirc d6 ning séc tim

Cép tinh hay dot cép trén
nén man tinh

Nguyén nhan séc tim

Réi loan chirc nang tam
thu that trai, that phai hay
hai that

Suy tim hay suy tim — phéi
DPé4c diém sung huyét

Khac biét trong bién dbi
sinh hoéa

J Am Coll Cardiol. 2022 Jan, 79 (2) e21-e129.

Phan loai SCAI

Huyét déng

Réi loan chuyén hoa
Nhiém doc thudc van mach

<
M
c
(=g
O)\
-
«Q
c
<
(2]
Q
=
FJ
(-
3

Yéu té nguy co di kem

Yéu t6 nguy co khéng thé
diéu chinh nhw tudi, bénh
déng mac

Hoén mé sau ngirng tim
Xuat hién/co kha nang
dao nguwoc suy tang

DPap (rng viém hé théng
Tinh trang suy yéu/nguy
co bién chirng


https://www.jacc.org/journal/jacc
https://journals.lww.com/co-criticalcare/toc/2021/08000

Xt tri bénh nhan soc tim

Ngwei bénh nghi nge séc tim

(&

Huyét ap tam thu < 90mmHg trong téi thiéu 30 phut
(ho&c st dung van mach/ting co bép co tim dé duy tri huyét ap)

Bang chirng suy gidm twéi mau co quan dich

Lactat mau > 2 mmol/L

l

Dedicated
Level | Cardiac
Shock Care Centers

Advanced MCS

S6c tim-Dot cap méat bu suy tim (ADHF-CS)
Tham do huyét dong
Siéu am tim
Liéu phap duoc ly hoc — Hb tro co hoc

Séc tim-Nhdi mau co’ tim cap (AMI-CS)
Tai twdi mau co tim cap ciru
Tham do huyét dong
Hé tro’ tuan hoan co hoc

STEMI receiving
@ Kich hoat hé théng séc tim gom “Trung tam séc tim — Nhém séc tim” Level Il anf! PCl capable hospital Culprit PCI
without advanced MCS
[
Chuyén ngwi bénh dén trung tam séc tim c6 cap doé phu hop
[ [ Eavel I Non-PClI capable hospital Triage and
transfer

(generally rural hospital)

-J Am Coll Cardiol. 2022 Jan, 79 (2) e21-€129,



https://www.jacc.org/journal/jacc
https://journals.lww.com/co-criticalcare/toc/2021/08000

HO tro tuan hoan co hoc

So6c tim do nhoi mau co’ tim cap

ECMO + LV vent ECMO + LV vent
Impella 5.0/5.5 . Impella 5.0/5.5
TandemHeart E. Nguy kich TandemHeart

Soc tim tién trién tir suy tim cap

ECMO + LV vent ECMO + LV vent
Impella 5.0/5.5 D. Nang Impella 5.0/5.5
TandemHeart TandemHeart

Tang co bép co’ tim
IABP; Impella CP
TandemHeart

Impella CP

C. Kinh dien TandemHeart

Noi khoa toi wu

Noi khoa toi wu Can nhiac IABP

-J Am Coll Cardiol. 2022 Jan, 79 (2) e21-€129,


https://www.jacc.org/journal/jacc
https://journals.lww.com/co-criticalcare/toc/2021/08000

Pinh nghia vé huyét dong

 Huyét dong: Su chuyén dong
cua dong mau

* Huyét dong hoc: Khoa hoc
nghién ctru vé dong chay cua
mau vo1 cac dai luong sinh ly
cling nhu bénh 1y trong hé tuan

hoan.

Cardiac output

|

Stroke volume Heartrate
Svi HR
Preload Afterload Contractility
GEDI SVV PPV SVRI GEF CFl dPmx
edema
ELWI PVPI

|
o I|||| ®

Volume

/_\ a2\
=) IIIII &)

Vasopressors

(=) 2\
./ IIIII \+/

Inotropes



Cac phwong phap thim do huyét dong

CAC PHUONG PHAP THAM DO HUYET BDONG

Xam lan Khéng/it xam lan
Pha loang nhiét xuyén tim Pha |°h52"_9 nhiét
Swan - Ganz 2l felret an Iv Ei s
Phan tich séng Nguyén ly Fick Siéu am Doppler
mach
- Siéu am thanh
PiCCO NICOM ngwc, thwc quan

- USCOM

g sur thay ddi ndng

A_ ERIEE RSN (CO = 0, CONSUMPTION
4 = G é qcut;’.)ndd:nnq'g;ai¢

. — - ARTERIOVENOUS

Bom chét chi thi 3’3‘&"‘&2‘" 8?&@6?&‘““, 0.DIFFERENCE




Théong s6 huyét dong

Tién ganh Chirc nang tim Hau ganh
Thong sb huyét dong CVP/SVV CO ( Cung lugng tim) | Strc can hé thong (SVR)
R oo 2 . <> (som) hoac
Soc giam thé tich 1] | (muon) 1
Sbc tim 0 Il 0
2 N X <> (sOom) hodc
Soc phan bo | (muén) 1 i
Sbc tac nghén
Thuyén tac phoi, tran <> (sOom) hodc <> (som) hodc T
khi mang pho1 ap luc } (muon) | (muon)
Ep tim cap 0 ! 1




@Sophia_Hayes_MD

#AMReportDxRx

PP<25% SBP
S,02 < 65%
Cool

PP > 40
$,02 > 70%
Warm

Low CO/ High SVR

JVP <6
CVP<8

High CO/ Low SVR

+  MAP <65, SBP <90,
drop in SBP = 40

*  End-organ
malperfusion

( Lactate > |.5 )

SCHEMA

Sepsis
O Anaphylaxis
- Adrenal Insufficiency
= Liver Failure
2 Toxins/Medications Myocardial Infarction Blood Loss
@) Spinal Cord Injury Decompensated CHF Ter ’neumothorax Gl Losses
Z Severe Valve Disease :z,.?‘-:?ardia.c Tamnade J Third Spacing

Myocarditis Extreme Dehydration

O Arrhythmia
<
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Panh gia huyét dong

* Theo do1 huyét dong 1ap la1 theo tho1 glan dong vai tro cot 16i trong
chan doan chinh xac, phan giai doan, phan mirc d nang va xu tri bénh
nhan soc.

» Khong c¢6 mot phuong phap theo ddi nao cé thé ap dung dung cho moi
bénh nhan, mo1 trudong hop.

* Viéc lya chon phuong phap tham do huyet dong phu thudc vao tinh
san c6, su phu hop cho ting trudng hop soc cu thé.



I11. Mot so trwong hop soc khé



Bénh canh soc khé/hon hop

» Bénh canh 1: Nhiém khuan / Suy tim phan suat tong mau giam

» Bénh canh 2: Ton thuong tim / Soc nhiém khuan




Bénh cénh 1
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Pic diém huyét dong

Cung lwgng tim (CO)

Thé tich nhat bop SV
oy Moiefg e MAP SVR HR Tién ganh Strc co bop
Suy tim ! T T T !
Nhiém khuan huyét ! ! 0 ! T
Suy tim + Nhiém khuan

huyét ! = f ! l

+Noradrenalin 1 1 ) « T

+ truyén dich fe > T T <




Nhiém khuan huyét/ Suy tim
» Nhiém khuan 1am ting tan suat nhap vién & bénh nhan suy tim
» Hoi suc truyén dich 1a can thiét dé khac phuc tinh trang giam tudi mau
do nhiém trung huyét, diéu nay mau thuan véi diéu tri suy tim
» Can danh gia da mo thtre: tinh trang 1am sang + CLS + huyét dong +

danh gia dap tng diéu tri



Nhiém khuan huyét/ Suy tim

Association between fluid balance

* TI'OIlg nhlem khuan huyet 0 BN Suy tlm, and mortality for heart failure and sepsis:

a propensity score-matching analysis

truyén dich nhiéu hon 55,8 ml/kg dan

Subgroups N OR (95% CI) P
Age
275 457 —_— 3.65 (2.25, 5.93) <0.001
V4 i 4 V4 <75 479 e 2.69 (156, 4.63) <0.001
N 14 N N ° :
Gender
en C aC et Cuc at 0’1 Male 489 —_— 2.98 (1.85, 4.80) <0.001
~ ry Female 447 —— 4.04 (2.35, 6.94) <0.001
LVEF
<40% 260 —_— 4.18 (2.19, 7.96) <0.001
40-50 % 78 —_— 3.14 (1.06, 9.34) 0.039
250 % 598 —_— 3.14 (1.97, 5.00) <0.001
) AP
A ~ ? A ? 4 ? A hd 275 503 —_— 3.88(2.35,6.42) <0.001
. aO Om an 1 e u ~ On an 1 e a e 4 28818410 0001
L4 , o o SOFA
25 559 —_— 258 (1.72, 3.88) <0.001
<5 377 —_— 4.52 (2.08, 9.86) <0.001
14 Serum Lacate
A N ° 1 4 b4 219 a1 —_— 3.08 (1.89, 5.04) <0.001
O n nO 1 1 uz l n <19 495 —_— 3.47 (2.06, 5.85) <0.001
Y o NT-proBNP
25076 468 —_— 3.61(2.18, 5.98) <0.001
<5076 468 —_—— 3.15(1.91,5.22) <0.001

Coronary heart disease
Yes

437 —— 2.96 (1.68, 5.22) <0.001
No 499 —— 348 (2.19,5.51) <0.001
Hypertension
Yes 484 —— 3.31(2.00, 5.50) <0.001
No 452 —— 3.46 (2.10, 5.69) <0.001
COPD
Yes il 1.13(0.12, 10.99) 0.919
No 865 —— 3.38 (2.35, 4.86) <0.001
CKD
Yes 336 —— 3.46 (1.69, 7.11) 0.001
No 600 —— 3.25(2.15,4.91) <0.001
Cirrhosi
Yes 70 — 3.03 (0.97, 9.45) 0.057
N 866 —_— 3.39(2.33, 4.93) <0.001
Diabete
Yes 443 —— 3.73(2.21,6.32) <0.001
N 493 —— 3.14(1.93,5.12) <0.001

eZhang, B., Guo, S., Fu, Z.https://doi.org/10.1186/s12871-022-01865-5 = =



S&c¢ nhiém trung va suy tim cé trudc

Bénh nhan suy tim ¢6 tut huyét 4p do nhiém

30 ml/kg dich tinh thé bolus trong vong 3 gio °
Trir khi c¢6 bang chirng cé hai 2 X , 2 , C v A
khuan huyét co6 thé duoc hudng 1oi tur viée
S Theod ithon3L bolus 30ml/kg dich tinh thé trong vong 3h
am kham thyc thé . ~ .
CRT trong 6 gio’' se
PPV/SVV thich hd né’u ° A ~c 7 ) A \ J 9
L R : p Can theo do1 sat tinh trang 1am sang, cac chi
Siéu am tai giwdng (sau khi bolus dich) EF <40% déu sung huyé’t & bénh nhén
Cac thudc van mach 10 -
Thudc co mach
Noradrenaline — thudc dau tay
Vasopressine — thudc thir 2 b8 sung vao NE > 0.8 -
Epinephrine — thudc thir 3 néu dap (rng kém véi NE g
Dopamine — Tranh sir dung la thich hop Py 0.6 -
Thudc tiang co bép g
Dobutamine — nén tranh sir dung trir khi cé suy giam CO ndng =
Milrinone — dung khi huyét déng én c6 CO thdp hay c6 dung chen beta % 0.4 1
@
D2~
~ - ” S o < .E L LLLLA 4
Rung nhi: kiém soat tan sé ngan han N:“ nr‘manh doﬂ P=0|
nhiém trung huyét
1.Esmolol T : 0.0 + T T T
2.Diltiazem (néu chdng chi dinh esmolol) ‘1.G|am ton‘da L 0 100 200 300
3.Amiodarone (néu huyét dong khéng én mt?trope i .
dinh) epinephrine Time (d)
. - - 2.Truyén Esmolol (24h)
4.Digoxin (tranh sir dung trong giai doan 3.Tiép tuc dung chen Fluid compliance — No --- Yes

ca
P) beta dai han

https://doi.org/10.1016/;.mayocpiqo.2020.05.008

Dellinger RP, Crit Care Med. 2013 Feb;41(2):580-637


https://doi.org/10.1016/j.mayocpiqo.2020.05.008
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> 30 B-lines Kkhi
danh gia 28 vung







Nhiém khuan huyét/ suy tim
Thach thire:

e Quan 1y nhiém khuan huyét: khang sinh + hoi strc dich + van mach
* Suy tim: thuong nhap vién trong bénh canh qua tai thé tich => vai tro st dung
thuoc lo1 t1éu.
Xu tri:
» Panh gia tinh trang sung huyét + huyét dong
* Lic¢u phap bu dich

e Chién luoc giam sung huyét bang loi tiéu
« Noradrenalin van 1a thudc van mach wu tién st dung ¢ bénh nhan NKH/suy
tim
* Can nh?'Z’lc str dung/ Ngung sir dung thudc suy tim man tinh khi tinh trang NKH
tién trién

eJones TW, 2021;36(9):989-1012. doi: 10.1177/0885066620928299



https://doi.org/10.1177/0885066620928299

Ton thwong tim/ soc nhiém khuan

» Ton thuong tim trong soc nhiém khuan

v 50% soc nhiém khuan: Giam EF va ting EDV va ESV mic du CI binh thudng
hoac tang.

v/ Giam EF & ca 2 tAm that, gidn that va dap tmng kém véi bu dich va
catecholamin

* Dinh nghia: R&i loan chirc nang tam thu hoac tam truong noi tai cua
tim, ca that trai va that phai do nhiém khuan gay ra.

*Romero-Bermejo FJ, Ruiz-Bailen M, Gil-Cebrian J, Huertos-Ranchal MJ.
Sepsis-induced cardiomyopathy. Curr Cardiol Rev. 2011 Aug;7(3):163-83



Pic diém huyét dong

* Pha sém
* EF binh thuong nhung SV giam
= Giam tién ganh, gidn mach va ting tinh thAm thanh

’ b. Early phase‘
EF

—

Preload | SV| HR1

Heart

maCh enph\eral C|rcLh1t|on Septic shock - -
* 8 Vasodilationt
Permeabilityt

- . G

= Con bu tri/ nhip nhanh

= Tang CO, giam SVR, da am, tang tudi mau Fluid w:di:g{ :
__ ate phase
[ | Pha héi ph‘l.lc Preload 1 SV— Preload | o

= Tién ganh t6i vu hoa va dap ung tot, SV hoi phuc
= EF giam tam thoi

Permeability 1 Permeability111

s __ 4 — _—

= Pha mudn
= Tang tinh tham thanh mach dai dang, giam tién ganh
= Ho6i phuc EF

- o .o , . , A KakihanaV, Ito T. J Intensive Care. 2016 Mar 23;4:22
= Giam CO, tang SVR, giam tud1 mau mo



Pic diém ton thwong tim/soc nhiém Khuan

* Kho1 phat nhanh

e Tam thoi, hoi phuc sau 7-10 ngay

» R6i loan chirc ning that voi EF giam

» Gidn that trai

* Khong co roi loan van dong vung

* CI khong giam, binh thuong hoac tang

e Noradrenalin lam béc 16 bénh co tim nhiém khuan

Sato R, Nasu M. J Intensive Care. 2015 Nov 11;3:48. doi: 10.1186/s40560-015-
0112-5. PMID: 26566443; PMCID: PMC4642671.



Co ché roi loan chirc nang tim

Adhesion and infiltration
of monocytes
Cytokine release <7J\B‘)I @Of coagula@
e Thiéu mau co tim ® NS
High NO concentrations Py s

Impaired oxygen utilisation

 Doc chat -

* Yéu t0 tién viém (s )e——° _—
N

' NO >

° N61 dGC té Monocyte activation

—
-

Endothelial activation

i \

Prostanoids Impaired coronary Endothelin upregulation

(micro)circulation

Sato R, Nasu M. J Intensive Care. 2015 Nov 11;3:48. doi: 10.1186/s40560-015-
0112-5. PMID: 26566443; PMCID: PMC4642671.



Hamzaoui et al. Critical Care 2010, 14:R142
http://ccforum.com/content/14/4/R142
‘c: CRITICAL CARE

Biéu tri RESEARCH Open Access

Early administration of norepinephrine increases
cardiac preload and cardiac output in septic
patients with life-threatening hypotension

Table 4 Hemodynamic variables depending on whether the baseline value of the left ventricular function was either
<45% (n = 34) or >45% (n=71)

LVEF =45% LVEF >45%

Before NE After NE Before NE After NE

(introduction/increase) (introduction/increase) (introduction/increase) (introduction/increase)
Heart rate, beats/min 96 + 17 94 +17 93 + 21 94 + 20
MAP, mm Hg 54+9 75 + 97 54+7 76 + &
DAP, mm Hg 387 52 + 9% 38+6 52+ 8°
d, L/min/m? 29+ 09 33+ 09 3.2+ 09 37 £1.1°
VI, ml/m? 32+ 11 35+ 12° 36 +£13 41 + 15
GEDWI, ml/m? 719 £ 161 768 + 1907 683 + 140 731 + 157°
CFl, per min 42+ 14 44+ 15 50+ 16 54 +16°
SVRI, dynes/sec/cm®/m? 1588 + 513 2,024 + 616 1,435 + 484 1,680 + 535°

CFl, cardiac function index; Cl, cardiac index; DAP, diastolic arterial pressure; GEDVI, global end-diastolic volume index; HR, heart rate; LVEF, left ventricular
function; MAP, mean arterial pressure; NE, norepinephrine; SVI, stroke volume index; SVRI, index of systemic vascular resistance.

“P < 0.05 vs. before norepinephrine.
* Dung Noradrenalin sém dat dugc tudt mau thich hop/ soc nhi€ém khuan nang
* Noradrenalin gitp tang ti€n ganh va strc co bop co tim

Hamzaoui O,. Crit Care. 2010;14(4):R142. doi: 10.1186/cc9207.



St dung Dobutamin

* Dobutamin lam tang LVEF va CI
» Ap dung trong soc kéo dai, toan lactat va thiéu niéu

* Dap tng test Dobutamin (tang CO va VO2) cai thién tién luong tu

vong

» Dobutamin ting CI nhung khong cai thién tr vong & bénh nhén soc

nhiém khuan don thuan

Hamzaoui O,. Crit Care. 2010;14(4):R142. doi: 10.1186/cc9207.



Tién lwong

» Thudng hoi phuc sau 7-10 ngay / nhom song

» Ton thuong co tim & bénh nhan séc nhiém khuan goép phan lam ting ti
1¢ tir vong & soc nhiém khuan.

» Ton thuong co tim cd thé bi che giau bdi dap tng bu trir taing CO

trong soc nhiém khuan .



Két luan

» Bénh canh 1am sang 1a nén tang cho chan doan soc/ phan loai soc

» Cac thong so huyét dong dong vai tro bo tro + cung co cho chan doan.

e Can danh gia 1am sang, theo ddi thong s6 huyét dong va tham van céc
chuyén gia trong nhitng truong hop soc kho, soc hon hop.

» Bénh canh 1am sang da dang, dién bién nhanh van 1a thach thtc trong xir

tri bénh nhan séc¢ trong di€u kién hién nay.



