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OB Shock- Lecture Organization
Choaing sain khoa — Dain baii

 Definition/Classification of Shock
Aénh nghéa/phan loadi choaing

« Pathophysiology of Shock
Sinh lyi baltnh cuia choaing

 Hemorrhagic Shock
Choaing maut maiu




OB Shock- Lecture Organization
Choaing sain khoa — Dain baii

o Sepsis (SIRS)
Nhiaum khuagn (Hadi chaeing aaip aeing
VEIURGETIRUET)

e Resuscitation
Haol saeic

o Special Circumstances
Caic treeaing halp aadc biadt




Shock — Statistics
Thaung ka vao choaing

e One of the most common causes of

death in the US today

Maut trong nhaeing nguyan nhan gay
taef vong theeding gadp nhaudt ai My1
hiadn nay

(CDC, 1992; Rodriguez and Rosenthal, 1997)
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Shock — Statistics
Thaung k& vao choaing

e Shock and Respiratory Failure together
account for majority of emergent ICU
admissions
Choaing vai suy ha haup chidaim phain lain
caic treeaing hatp vaio khoa san soic téch
CaeucC
Shock mortality Is high

Tyi lad teel vong do choaing lai cao
(CDC, 1992; Rodriguez and Rosenthal, 1997) s




Shock Statistics — Continued
Thaung ka vao choaing (tiaup)

Septic Shock Mortality - 409%-60%0

(non-pregnant)
Tyi lal teei vong do choaing nhiaum

khuagn — 40%-60% (khang mang thai)

( NIH, 1992; Blanco, 1981; Porter, 1997)




Shock Statistics — Continued
Thaung ka vao choaing (tiaup)

e Septic Shock Mortality (Pregnancy) -
LOWER (20%- late septic shock-relative
lack of underlying diseases)

Tyi lad teei vong do choaing nhiaum
khuaegn (mang thai) — THAUP HAN (20% -
choaing nhiaum khuagn muaun —thiadu
taedang aaui caic balnh ca bain)

— younger age (tuagi trei han)

— source/site (nguaodn gadac/ve tré)

NIH, 1992: Blanco, 1981: Porter, 1997




Shock — Definition
Choaing — Aénh nghéa

e Functionally, “Shock™ represents a clinical
condition in which intravascular volume
(and/or perfusion) iIs below Intravascular
capacitance (and/or demand)

Vao madt Iyt thuyaudt, “Choaing” lal maut tcnh
traing lam saing trong aoil thag téch naui
malch (vai/hoalc sael teedii maiu) thalip han
dung téch naui madch (vai/hoalc nhu cééug




Shock — Definition
Choaing — Aénh nghéa

o Operationally, “Shock” is broadly divided

Into three types:
Vad madt thaelc hainh, “Choaing” thaeaing
asealc chiathainh ba loadi:

— Hypovolemic (Choaing giaim thag téch)
— Cardiogenic (Choaing tim)

— Neurogenic (Choaing thaon kinh)




Shock — Obstetrics

Choaing sain khoa
D

 Lecture will focus predominantly on two
conditions that incite the

pathophysiologic cascade of shock:

Bali naly seil talp trung vaio hai yauu tauu
thuic aagy tiaun tr¢gnh sinh badnh cuia
choaing

— Hemorrhagic (Chaiy maiu)

— Septic (Nhidum khuagn)




Shock — Pathophysiology
Choaing — Sinh lyi batnh houc

* Primary pathophysiologic mechanism in
shock Is Impaired oxygen utilization by

tissue
Ca chau badnh sinh ban aaou cuia
choaing lal ma giaim tiau thut oxy

* Impaired utilization encompasses a

continuum
Viadc giaim tiau thut xaiy ra lian tulc




Shock — Pathophysiology
Choaing — Sinh lyi batnh houc
D
 Impaired utilization may be from:
Giaim tiau thul coithag do:
— reduced perfusion
giaim teedii maiu

— deficient uptake
khiadm khuyauat haap thu

— abnormal relative perfusion
balt thaeaing lidn quan aadn teeaii maiu




Shock - SIRS Continuum
Choaing — Ténh lian tulc cuia Hali cheeing
aaip aeing viam toain thag

* Shock represents one extreme of a
continuum of SYSTEMIC
INFLAMMATORY RESPONSE
SYNDROME (SIRS)

Choaing lal mait maeic aau cuia
chualti HAUI CHZEING AAIP EING
VIAM TOAIN THAD




Shock - SIRS Continuum
Choaing — Ténh lian tulc cuia Hali cheeing
aaip aeing viam toain thag

D
e SIRS characterized by (any 2):
SIRS aeeailc aadc treeng baii (badt kyi 2 yadu tad
naio):
— Fever or hypothermia (Saut hoatc hat nhiadt)
— Pulse > 90/ min (Madch > 90 ladn/phuit)
— Tachypnea (> 20/min or PaCO2 < 32 torr)

Thai nhanh (> 20 ladn/phuit hoalic PaCO2 < 32
torr)

— Leukocytosis (> 12K), Relative Leukopenia (<4K), or
> 10% immature forms




Shock - SIRS Continuum
Choaing — Ténh lian tulc cuia Haui chaeing
aaip aeing viam toain thag

Hypovolemia or
Pump Failure
Giaim thag téch maiu
hoadic suy bam tim

Impaired Perfusion
Giaim teedii maiu

Mediator Release Tissue Injury
Giaii phoing chaut trung gian Téaen theeang ma
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Shock - SIRS Continuum
Choaing — Ténh lian tulc cuia Haui chaeing
aaip eeing viam toain thag

INJURY/EVENT
TAGN THAANG/HAUU QUAI

SIRS

MULTISYSTEM

DYSFUNCTION
RAUI LOAUN CHZIC NANG
NHIAOU HAU THAUngs




Caic chaut trung gian cuia tagn
theeang

Complement/Leukocytes/Superoxides
Kallikrein-Kinin
Prostaglandins/Leukotrienes/PAF
Nitric Oxide

CytoKkines




Complement/Leukocytes
Superoxides

« Complement activation by classical pathway

(Ag-A
(e.g. i

Hoalt

0 complexes) or alternative pathway

nopolysaccharide)
hoai bag thdg theo con aseaing cawg

aidgn (caic pheeic haup khaing nguyéan-khaing
thdg) hoalic con aaeaing khaic (vé dul
lipopolysaccharide)

Complement pathway activates neutrophils

Con azding bag hdg Ngads hoajcaic




Complement/Leukocytes
Superoxides

D
* Neutrophils release reactive oxygen species
Caic neutrophil giaii phoing caic loadl
oxygen phain aing
— Lipid peroxides
-H202

— Hydroxyl radicals
Caic gauc hydroxy!|

(Goris et al, 1985 and others)




Kallikrein - Kinin

Prekallikrein

Kallikrein

Kininogen l Bradykinin

Vasodilatation
Giain madch
Permeability
Thagm thadu




Prostaglandins/Leukotrienes
PAF

e All are elevated in SIRS/SEPSIS and Shock

(and with ARDS)
TAult cai tang 1an trong SIRS/NHIAUM

KHUA®@N vai Choaing (vai vaii haui chaeing

truGy ha haup caup)
* Animal studies with inhibitors are promising
Caic nghidn ceeiu tran aatng vaat vaii caic
(HeUp B h 306 ; BB SO BAGHAUDRRI LI Uhons et al, 2399)




Prostaglandins/Leukotrienes
PAF

 Human data from antagonist treatment not as
encouraging (NSAIDS may improve outcome

In hypothermic SEPSIS??)

Caic sau liadu teei vialc aiaou tré aauagi khaing ai
ngeedii khang nhae khuyadn caio (Chaut khaing
viam khang steroid cof lel cali thiadn hadu quai
trong NHIAUM KHUA®@N hal nhi&(t??)

(Haupt et al, 1991; Bone et al, 1989; Dhainaut et al, 1994; Arons et al, 1299)




Cytokines

e Cytokines are low MW proteins secreted
by Immune cells that exhibit autocrine,

paracrine, and/or endocrine function
Caic cytokine lai caic protein coi troting
laealing phan teei thalp do caic tad baio
miaun déch tiaat ra mai noi thag hiadn
chaeic nang cuia autocrine, paracrine,

vai/hoaldc endocrine
(Heard, 1997; Fisher, 1994)




Cytokines

e Cytokines will induce hemodynamic effects
of shock- Clinical trials with inhibitors

with mixed results

Caic cytokine seil talio ra caic hiatu quai
huyaut aaidng trong choaing — Caic theei
nghidlm lam saing vaii caic chaut aeic chad
cho caic kaut quai traii ngeealic nhau

(Heard, 1997; Fisher, 1994)




Cytokines

e Examples of cytokines:
Caic vé dul vao caic cytokine

— TNF alpha
Yauu tau hoadi teei ma alpha

— Interleukin (IL-1, IL-6, IL-8)

(Heard, 1997; Fisher, 1994)




Nitric Oxide (NO)

« Ubiquitous free radical inorganic gas/mediator
Gaulc teel do theeaing galp khé va ca/chaut trung gian

 TNF-a induces NO synthesis
TNF- a talio ra sael tagng haip NO

 NO metabolites increase in Shock/SIRS/Sepsis
NO chuyagn hoai tang trong Choaing/SIRS/Nhiaum
khuagn

(Malawista, 1992 and others)




Nitric Oxide (NO)

D
 Albeit blockage of NO pathway improves BP In

Shock (Sepsis), relative perfusion may suffer and
apropriate neutrophil response may be impaired

(issue I1s multi-modal and complex?)

Malc dui sael aeic chdl con aaeaing NO laim caii
thialn huyadt aip trong Choaing (Nhiaum khuagn),
sae( teedli maiu teeang aaui coi thag trai nan taoi tad
vai aaip a&ing neutrophil teeang aeing coi thdg bé giaim

(halu quai lal daa daltng vai phaeic tatp?)
(Malawista, 1992 and others) 27




Conclusions- Shock/SIRS (Mediators)
Toim ladi — Choaing/SIRS (Caic chaut trung gian)
D

e Process Is a continuum
Seed tiaun triaen coin tiaup diaun

e Cascade of events may be Initiated by
a variety of factors (with same final

common pathway)
Chuaui caic phain aeing cof lel dsealic
khaii 4aou baii seel thay aaei cuia caic
yaudu tad (vaii kaat quai cuadi cuing

' nhau




Conclusions- Shock/SIRS (Mediators)
Toim ladi — Choaing/SIRS (Caic chaut trung gian)
D

e Secondary tissue injury and progression

of syndrome Is due to un-modulated (or

mis-modulated) immune response

Taen theeang ma theei phait vai sael tiddn
triagn cuia hati chaeing lai do aaip aeing
midun déch khéang aesealic aiddu chénh
(hoalic ailAdu chenh sai)




Conclusions- Shock/SIRS (Mediators)
Toim ladi — Choaing/SIRS (Caic chaut trung gian)
D

 Mediator treatment promising, but

not yet fully developed

Viadc aiadu tré baong chaut trung
gian aady heeia heln, nhaeng vaun
cheea aaealic phait tridgn aady aui




Hemodynamics of Shock
Huyaut aaling trong Choaing
D

e Shock can be classified hemodynamically-H
Choaing coi thag asealic phan loali theo
huyaut aaing-H

— Hyperdynamic
Choaing tang aalng
— Hypodynamic/Cardiogenic
Choaing giaim aaung/Choaing tim
— Hypovolemic (**“Normodynamic”)
Choaing giaim thag téch (“Huyaut aating b¢cnh
thaeding”) 31




Hemodynamics of Shock
Huyaut aaling trong Choaing

 Hemodynamics may change during

the natural progression of a particular
etiology of shock

Huyaudt aatng coi thag thay aagi suaut
tiaan trgcnh teel nhian cuia maudt badnh

nguyan aauc biadt cuia choaing




Hemodynamics of Shock (2)

Huyaut aaltng trong Choaing (2)
D

Hyperdynamic
Tang aaung

“normal”
Cardiac Output “b¢nh theeaing™

Cung laeaduing tim Hypodynamic
Giaim aalng

LVEDV (Preload)

CO = HR x SV Thag téch thaut traii cuaui thg tam treeang (Tiadn t
Cung leealing tim = Ta6n sad tim x Thag téch tam thu
MAP =CO X TPR

Aip leelic ddting malch trung b¢cnh = CO x Seeic cain ngoadi vi toain tfig




Hemodynamics of Shock (3)
Huyaut aaltng trong Choaing (3)

« Septic shock is initially hyperdynamic (normal

filling pressure; enhanced contractility). BP

drop Is related to decrease in SVR
Choaing nhidum khuéagn khaii 446u lai tabng

aaing (aip leelic aag aady bgnh thaeaing, co
mauch tang lan). Huyadt aip giaim lian quan
vaii giaim saeic cain madch maiu had thadng

(Parker and Parillo, 1985; Lee, 1988; Porter, 1997) 34




Hemodynamics of Shock (3)
Huyaut aaltng trong Choaing (3)

 Hemorrhagic shock is initially normodynamic

(diminished filling pressure and CO; normal

LV function). BP drop Is related to low CO
Choaing maut maiu ban aadu huyaut aaung
bcnh theeding (aip leelic aag 4ady vai cung
leealing tim giaim; chaeic nang thaut traii b¢nh
theeaing). Huyaut aip giaim lidn quan vaii cung

leall ng(gz!xmertgn%lﬁgriuo, 1985; Lee, 1988; Porter, 1997) ®




Hemodynamics of Shock (3)
Huyaut aaltng trong Choaing (3)

 Late Shock is usually hypodynamic with
Increased SVR eventually progressing to

total systemic collapse
Choaing muain thaeang giaim huyaat
aalng vaii tang SVR cuaui cuing daun aaun

truyi tuadn hoain toain bad

(Parker and Parillo, 1985; Lee, 1988; Porter, 1997)




Hemodynamics of Shock (4)
Huyaut aaltng trong Choaing (4)

e Since MAP Is determined by CO and TPR,
hypotension may be present with normal,

elevated or decreased contractility (CO)
Baii v¢ MAP aasealic quyalt a4énh baii CO vai

TPR, hal huyaut aip coi thag xaiy ra trong
khi khai nang co boip cuia tim (cung leeaiing
tim) coi thae bcnh theeading, tang hoalic giaim

37




Hemodynamics of Shock (4)
Huyaut aaltng trong Choaing (4)
-
» TPR (SVR) is usually initially increased

with hemorrhagic shock
TPR (SVR) theeaing tang luic ban aaou
trong choaing chaiy maiu

 TPR (SVR) is usually decreased in early

septic shock
TPR (SVR) thaeaing giaim trong giai aoaln
aadu cuia choaing nhiaum khuagn

38




Hemodynamics of Shock (4)
Huyaut aadung trong Choaing (4)

 Late(irreversible) shock usually with low CO
and increased TPR (SVR) eventually

progressing to total systemic collapse as a

terminal event

Choaing muain (khang haoi phulic) theeaing cof
cung leealing tim thaup vai TPR (SVR) tang ngay
calf tiadn taii truyi tuadn hoain toain thag nhae ai
giai aoadn cuadui 39




Hemodynamics of Shock (5)
Huyaut aaltng trong Choaing (5)

D
e Acute lung injury in conjunction with

SIRS or shock may be -
Taen theeang phagi caup ténh lidn quan

vaii SIRS hoalc choaing cof lef lai-
— hydrostatic (elevated pressure)
thuyi tenh (aip leelic tang)
— oncotic (lowered COP)
aip leelic keo (COP thaup)

— capillary membrane (cell injury)
maing mao mafch (tdgn theeang tad baio)




Hemodynamics of Shock (5)
Huyaut aaltng trong Choaing (5)

Pulmonl1946edema may be an inevitable

conseguence of inappropriate or

appropriate fluid therapy!

1946 phui phéagi cofi lel lai halu qual taut
yauu cuia

llatu phaip truyadon déch théch aing hay
khang théch aeing




Hemodynamics of Shock - Conclusions
Huyaut aaung trong Choaing — Kaut luadn
D

 Hemodynamics may be bimodal or trimodal
Huyaudt aatng coi thag lai hai hay ba dading
thaeic

 Late shock is usually with high SVR and

diminished contractility
Choaing mualn theeaing ai keim SVR cao vai
giaim khai nang co boip

42




Hemodynamics of Shock - Conclusions
Huyaut aaung trong Choaing — Kaut luadn

* Low filling pressures (low effective perfusion

volume) Is an early feature of all shock- the

mechanisms are different, however

Aip leelic aag 4ady thaup (thag téch teeaii maiu
hidlu quai thaup) lai madt aadc aidgm saim
cufa talt caif caic h¢cnh thaii choaing dui ca

chau khaic nhau




OB Hemorrhagic Shock

Choaing chaiy maiu sain khoa
D

 Hemorrhagic = Hypovolemic
Chaiy maiu = Giaim thag téch

* |_eading cause of Obstetric death
Nguyan nhan haing aadu cuia teei

vong trong sain khoa

(Berg, 1996; Clark, 1997)




OB Hemorrhagic Shock
Choaing chaiy maiu sain khoa

D
 Significant cause of morbidity during

pregnancy and immediately postpartum
Nguyan nhan col yinghéa cuia balinh suaut
trong thai kyi val ngay sau sinh

 May be poorly recognized due to physiologic
changes of pregnancy
Coi thag khot phait hialn do caic thay aagi
sinh lyTtrong khi mang thai

(Berg, 1996; Clark, 1997)




Postpartum Hemorrhage
Chaly maiu sau sinh

Traditional definition = > 500 ml blood loss
Aénh nghéa kinh aidegn = > 500 ml maiu maut
Normally seen blood losses:

Maiu maut b¢nh theeding thady asealic:

Vaginal delivery - 50% > 500ml (Aei deeding deedii — 50% >
500ml)

C/Section- 1000ml (Mag laiy thai — 1000ml)

Elective C-hys - 1500ml (Mag aei cadt teei cung choiin lotic —

1500ml) 46




Postpartum Hemorrhage (2)
Chaly maiu sau sinh (2)
D

*Pregnancy is normally a state of hypervolemia

and increased RBC mass

Bcnh theedaing mang thai lai madt tgnh traling
tang thag téch maiu vai tang khaui hadong cadu

*Blood volume normally increased by 30%6-60%
(1-2 L)

Théag téch maiu b¢nh thaeaing tang 1an 30%-60%
(1-2 lét)

47




Postpartum Hemorrhage (2)
Chaly maiu sau sinh (2)

*Pregnant patients are t

tolerate some degree of
Caic badnh nhan mang t

nerefore able to

nlood loss
nal col thag chéu

aaealic malt meeic aalu maut maiu naio aoil

eEstimated blood loss Is usually about 1/2 of

actual loss!

Laealing maiu maut aeealic eeaic ténh theeaing
baong khoaing 1/2 laealing maiu maut thaelc

seel!

48




Common Causes of OB Hemorrhage
Caic nguyan nhan phag biadn cuia chaiy maiu sain
khoa

e Antepartum * Postpartum
Treedic sinh Sau sinh

— Abruptio Placenta — Retained Placenta
Nhau bong non Soit nhau

— Trauma
Chaun thaeang

— Uterine Atony
Aai teei cung

_ — Uterine Rupture
— Placenta Previa VA&7 tui cung

Nhau tiaon aado

— Lacerations
Caic vaut raich

— Coagulopathy
Balnh lyT aang
maiu




Categorization of Acute Hemorrhage
Phan loali chaly maiu caup

Class 1

Loaill

Class 2

Loaili2

)
Class 3

Loal3

Blood loss
(% blood volume)
Mau mati
(% thadé&h mau)

15%

15%-30%

30%-40%

Pulse rate
\YE=Telg

<100

>100

>120

Pulse pressure
Ap ladi madh

Normal
Bqh thagéing

Decreased
Giam

Decreased
Giam

Blood Pressure
Huyatiap

Normal or
Increased
Bmh thaging
hoad tang

Decreased
Giam

Decreased
Giam




OB Hemorrhage — Treatment
Chaiy maiu sain khoa - Aidou tré
D

* First step In treatment Is recognition
Baedic aaou tidn trong aiaou tré lai phait
hiadn

 Pregnant patients may have modified or

attenuated response to moderate blood loss
Caic badnh nhan mang thai coi thag aaip
aeing yadu vaii madt maiu trung bgnh




OB Hemorrhage — Treatment
Chaiy maiu sain khoa - Aidou tré

* Blood loss may not be noted at

vaginal delivery due to distraction

Maut maiu coi thdg khang aaealic
chui yi khi aef dseaing deeaii do xao

laing




OB Hemorrhage — Treatment
Chaiy maiu sain khoa - Aidou tré
D

* Despite standards to the contrary, nursing

staff may be multi-tasked during critical

post partum period
Madc dui caic tiau chuagn khaic nhau, aaui
nguiy tai col thag coi nhiadu viadc phaii

laim suaut thaii gian theo dofi sau sinh




Treatment - Hemorrhagic Shock
Aidou tré choaing maat maiu
B

e Recognize and treat underlying
condition!

bain

e Restore intravascular volume
Phulc haoi thag téch nati mautch
— Blood (Maiu)
—Volume (Thag téch)

— Access (Aaeaing vaio)




Treatment - Hemorrhagic Shock
Aidou tré choaing maat maiu
B

* Monitor patient until resuscitation
successful

Theo doli batunh nhan cho aaun khi haai
seeic hialu quai
* Prevent/manage hypothermia

nhiadt
e Treat coagulopathy
Aidou tré badnh lyi adng maiu




Volume Therapy - Hemorrhagic Shock
Phulic haoi thag téch trong choaing madut
maiu

 |In addition to volume loss from
hemorrhage itself, vascular damage

produces pronounced intravascular

volume depletion

Tham vaio vialdc madut thag téch do bain
than seel chaly maiu, tagn thaeang
malch maiu gay ra seell giaim thag téch
natl madch rof raut 56




Volume Therapy - Hemorrhagic Shock
Phulic haoi thag téch trong choaing madut
maiu

D

* First choice In treatment is crystalloid
(Lactated Ringers or 0.9 NS??)

Choun leelia aadu tian trong aiaou tré lai
chaut ai tinh (Lactated Ringers hoadc

naedic muadi sinh lyi 0.9%?7?)




Volume Therapy - Hemorrhagic Shock
Phulic haoi thag téch trong choaing madut
maiu

D

 NO compelling advantage for the use of
colloid - outcome not different
NO raut thuadn lati cho viddc duing chaut
keo — kaut quai khang khaic nhau

e Volume = 3:1 - adjusted to clinical

F'eSPonse
Thag téch = 3:1 — aiadu chenh theo aaip
&ing lam saing




Pulmonary Edema - Hemorrhagic Shock
Phul phagi trong choaing maut maiu
D

* May be consegquence of appropriate

resuscitation (Acute lung injury/ARDS

continuum)

Coi thag lai halu quali cuia viadc haoi
saeic teeang aeing (Taen thaeang phagi
caup/ADRS tiaup diaun)

(Van Hook et al, 1997; Van Hook, 1998)




Pulmonary Edema - Hemorrhagic Shock
Phul phagi trong choaing maut maiu
D

* |s easler to treat than oliguric ATN,

myocardial ischemia or acute brain

Injury

Dau aiadu tré han thidegu nidadu do hoadi
taei &ing thaln cadp, thiddu maiu ca tim
hoalc tagn thaeang naio calp

(Van Hook et al, 1997; Van Hook, 1998)




Pulmonary Edema - Hemorrhagic Shock
Phul phagi trong choaing maut maiu
D

 In resuscitated, warm patient- can be

suspected by pulse oximetry changes

Al balnh nhan asediic haoi saeic, ui aim

— caic thay aagi oxy mauch aadp cofi
thag sai

(Van Hook et al, 1997; Van Hook, 1998)




Monitoring
Theo doii

D
Pulse oximetry - not accurate with

nypothermia, low cardiac output state,
or as indicator of ventilatory respiratory

fallure

Ao oxy madch 8adp — khang chénh xaic

khi ha( nhiadt, cung laeating tim thaup,

hoalic suy ha haup




Monitoring
Theo doii

 CVP - not generally indicated. If already

oresent may or may not reflect filling

Oressure

Ao aip leelic ténh madch trung tdm — khang

aeeailic ché aénh phéag biaun. Nadu coi
sabn coithag hay khang phain ainh aip

leelic aag aaoy




Monitoring
Theo doii

PA-catheter -fl& t generally indicated for
orimary management. May be useful for

evaluation of pulmonary edema or in patient

with an additional indication for device

AUng thang &4aiing madch phagi - ..... Thaeding
aeeailic ché aénh trong aiaou tré ban aadu. Coi
thag haelu éch aag aainh giai tgcnh trating phui

phagi hoalc ai balnh nhan cadn aseaing daun




Monitoring
Theo doii

D
o Large-bore peripheral 1VV’s will deliver as

much or more volume as central lines do
Aseding truyaon ténh madch ngoadi vi noing

|ain sef cung caup aesealc thag téch baong
hoalc thalm ché han aaeding truyaon trung
tam
Consider continuous arterial blood pressure
monitoring
Chut yT thoe doii huyaut aip lian tudc

 What is the patient’s pulse?




Blood Component Therapy - Hemorrhagic Shock
Aidaou tré baong thainh phason cuia maiu trong choaing maut
maiu

-
 Packed RBC generally more available than
whole blood
Haong caou khaui thaeaing sadn coi han maiu
toain phaodn

* Fresh frozen plasma (FFP) not indicated for
volume replacement
Huyault teeang aang teeai khang aaseaiic ché aénh
adg thay thaud thag téch

(NIH consensus, 1985)




Blood Component Therapy - Hemorrhagic Shock
Aidaou tré baong thainh phason cuia maiu trong choaing maut
maiu

-

 FFP not indicated for “prophylactic”
transfusion after arbitrary number of
packed RBC units

FFP khang aesealic che aénh aag chuyaon

deel phoing sau khi chuyadn madt sad aan

vé hadng cadu khaui naio aoi

(NIH consensus, 1985)




Component Therapy - Hemorrhage (2)
Aidadu tré baong thainh phason cuia maiu trong choaing maut
maiu (2)

-

 Thrombocytopenia more apt to be

etiologic in massive transfusion
bleeding
Giaim tiagu cadu dau gay nan chaiy

maiu trong chuyadn déch ao aat




Component Therapy - Hemorrhage (2)
Aidadu tré baong thainh phason cuia maiu trong choaing maut
maiu (2)

« Each unit donor platelets will raise platelet

count 5-10,000/cm3/M2- (Easy way in normal
size/weight patient = Each unit will raise platelet

count by 10,000/cm3/M2)

Maui aan vé tidgu cadu ngeeaii cho sef laim tang
sau leeailing tidgu cadu 5-10.000/cm3/M2 — (Caich
ténh dau daing cho badnh nhan coi kéch
theedic/troling leealing b¢nh thaeaing = Maui aan
vé sel nang sau leealing tidgu cadu lan
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Component Therapy - Hemorrhage (2)
Aidadu tré baong thainh phason cuia maiu trong choaing maut
maiu (2)

-

e Consider platelet transfusion with

nlatelet count less than 50,000/M2

_2eu yichuyadn tiagu cadu khi saud

aealing tidgu cadu deeaii 50.000/M?2




Component Therapy - Hemorrhage (3)
Aidaou tré baong thainh phason cuia maiu trong choaing maut
maiu (3)
-

 FFP (Easy Way)
FFP (Caich dau daing)

— replaces all clotting factors to degree found In
normal unit volume of blood
thay thau caic yadu tau aang maiu aadt maeic b¢nh
theeding maui aan vé thae téch maiu




Component Therapy - Hemorrhage (3)
Aidaou tré baong thainh phaon cuia maiu trong choaing maut
maiu (3)
D
* Cryoprecipitate (Easy Way)
Chadt kaut tuia latnh (Caich dau daing)
— “pest” choice for hypofibrinogenemia (easy= each

unit raises fibrinogen 10 mg% - “target” level often
> 100mg%)

cholin leeCia “tadt nhadat” cho giaim sati huyadat maiu
(dau daing = maui aan vé laim tang fibrinogen lan 10
mg% - meeic “aéch” thaeaing > 100mg%)

— used for Factor VIII, VWF, XIII, fibrinectin
duing yauau taua VII, VWF, XIllII, fibrinectin




Component Therapy - Hemorrhage (4)
Aidaou tré baong thainh phason cuia maiu trong choaing maut
maiu (4)

D
e Transfusion Goal Hematocrit (HCT):

Thég téch huyaut cadu mudc tiau aiadu tré

— ISOVOLEMIA is more important than
arbitrary HCT for acute management - may

tolerate HCT as low as 18% if not bleeding
AAONG THA@ TECH MAIU quan troting han
HCT trong aiadu tré caup ceeliu — coi thag
chalup nhaln HCT ai maeic thalup 18% nadu

(MorrEQ@&%lFl@%}/Srrpo%Waker et al, 1987, Cunningham et al, 1997)




Component Therapy - Hemorrhage (4)
Aidaou tré baong thainh phason cuia maiu trong choaing maut
maiu (4)
D
— some data suggest that increased DO2 may

Improve outcome In hemorrhagic shock - O2

content only marginally increased as HCT

rises above 37%-30%

Maut sau deet kialn che raraong tang cung
caup oxy coi thag caii thiatn hadu quai trong
choaing madt maiu — haim leealing O2 che tang
lan khi HCT tang tran 37%-30%

(Morrison et al, 1993; Shoemaker et al, 1987, Cunningham et al, 1994%)




Adjunct Therapies - Hemorrhagic Shock
Caic tré liadu hau trad trong choaing maut
maiu

D
e Vasopressors - Not useful as ab Initio therapy
Caic thuauc co madch — Khang heeiu éch khi
alaou tré ban aaou
— use for “rescue” treatment
duing aag aiadu tré “ceeiu nguy”

— Wil diminish tissue perfusion
sel giaim taeaii maiu ma




Adjunct Therapies - Hemorrhagic Shock
Caic tré liadu hau trad trong choaing maut
maiu

* Renal Protective Therapy (0.5-2ug/kg/min

Dopamine) - questionably beneficial

Liatu phaip baio vad thatn (0,5-
2ug/kg/phuit Dopamine) — nghi ngai ladi

Pal

éch




Adjunct Therapies - Hemorrhagic Shock
Caic tré liadu hau trad trong choaing maut
maiu

D

 Inotropes (Oxygen delivery augmentation) -

may be helpful after initial resuscitation

based upon experience in trauma
Thuauc co ca (Tang cung caup oxy) — coi thag
giuip éch sau hadi saeic ban aadu deelia tran

kinh nghialim trong chain thaeang




Oxygen Delivery (DO2)
Cung caup Oxy

DO2= 02 Content X Cardiac Output
(Goal = > 650 mL/min/M2)
Oxy cung caup = Haim laedting oxy x Cung leealing tim
(Mudc tiau = > 650 mL/phuit/M?)

Content increased by: Output increased by:
Haim leealing tang do: Cung leeaiing tang do:
a. Hematocrit a. Inotropic agents
Thag téch huyaat caou Caic thuaulc co ca
b. O2 saturation b. Volume tx.
Aail baio hoai oxy Bui thag téch

(Shoemaker, 1987; Clark et al, 1997 and others)




Septic Shock

Choaing nhiaum khuagn

* SIRS (defined earlier) associated with

documented infection iIs termed SEPSIS
SIRS (aeealic xaic aénh saim han) ai
keim vaii dauu hialu nhiaum khuagn

aaealic goli lai sael nhidaum khuéagn

(Bone et al, 1992; Porter, 1997)




Septic Shock
Choaing nhiaum khuagn
D

« SEVERE SEPSIS indicates the presence of

organ dysfunction, hypoperfusion, and/or

hypotension

NHIAUM KHUA@N NAUNG bao gadm radi
loalin chaeic nang ca quan, giaim teedii
maiu, vai/hoadc giaim huyaudat aip

(Bone et al, 1992; Porter, 1997)




Septic Shock

Choaing nhiaum khuagn

« SEPTIC SHOCK consists of severe sepsis

refractory to volume resuscitation
CHOAING NHIAUM KHUA®@N bao gadom

nhiaum khuagn natng khoi phutc haoi

thag téch

(Bone et al, 1992; Porter, 1997)




Septic Shock
Choaing nhiaum khuagn

 MULTISYSTEM DYSFUNCTION SYNDROME

(MODYS) is the terminal phase of this sequence

of events

I_
I_

AUl CHZAING RAUI LOAUN CHAIC NANG AA
AU THAUNG (MSDS) lai giai aoaln cuadi cuia

C

Nuaul caic raui loaln trong choaing nhiaum

kKhuagn (Bone et al, 1992; Porter, 1997)




Septic Shock — Background
Choaing nhiaum khuagn — kiaun theaeic chung
D

* Progression from bacteremia into septic

shock Is poorly predictable

Tiaun triagn teel vain khuagn huyaut
thainh choaing nhiaum khuagn lai khot
dael aoain

(Bone 1991; Bone, 1992; Rangel-Frausto, 1995)




Septic Shock — Background
Choaing nhiaum khuagn — kiaun theaeic chung
D
« Exaggerated inflammatory response
predicts poorer outcome (APACHE I1)
Aaip aeing viam quai maeic coi dael hadu
xaluu (APACHE II)

* Inflammatory mediators may mimic
syndrome
Caic chaut trung gian gay viam coil thag
badt chaedic hali chaeing

(Bone 1991; Bone, 1992; Rangel-Frausto, 1995)




C I JUK — UOSILE
Choaing nhiaum khuagn trong sain
khoa

e Septic Shock uncommon in Obstetric patients
Choaing nhiaum khuagn ét gadp ai caic balnh nhan
sain khoa
Bacteremia rate (with infection) is approx. 8%-10%
Tyi lad vain khuagn maiu (vaii nhiaum khuéagn) xadp xé
8% - 10%

Up to 12% incidence of septic shock with bacteremia
A&ln 1@8tarchaasagboti]fiesm Bilk 4089;00reaitokh udsn g

~ /




C I JUK — UOSILE
Choaing nhiaum khuagn trong sain
khoa

 Infection Type:
Loali nhiaum khuagn:

— Post C-section endomyometritis (0.5%0-85%o)
Viam naidi malc ca teei cung sau mag lady thai (0,5%
- 85%)

— post vaginal delivery endomyometritis (< 10%0)
Viam nali madc ca teei cung sau aei aaeading deedii (<

0
10%) (Data as modified from Porter, 1997) 86




C I JUK — UOSILE
Choaing nhiaum khuagn trong sain
khoa

— UTI/Pyelonephritis (2%-4%)

Nhiaum khuagn tiaat niadu/Viam thadn-bag thadn (2¢

— Septic Abortion (2%0)

Sagy thai nhiaum khuagn (2%)

— Necrotizing Fasciitis (< 1%0)
Viam madc hoaldi teei

— Toxic Shock Syndrome (< 1%0)

Hali chaeing choaing nhiaum aadc (< 1%)

(Data as modified from Porter, 1997)




C I JUK — PO JUTIVOIUI0UY
Choaing nhiaum khuagn - Sinh lyi
banh

* (As delineated earlier) mechanism entails

mediator release as response to Inciting

event
(Nhae aai 440 calp treeaic) ca chad daun
aaun giaii phoing chaut trung gian khi aaip

aeing vaii chaut kéch théch




C I JUK — PO JUTIVOIUI0UY
Choaing nhiaum khuagn - Sinh lyi
banh

(Secondary tissue injury, If unabated,

Incites pathophysiologic cascade
Taen theeang ma thaei phait, nadu khang

giaim, kéch théch quai tr¢cnh sinh badnh




0 OCK —Palloprnysiorogy
Choaing nhiaum khuagn - Sinh lyi
banh

D
 Originally described in response to G-negative

organisms (can occur with all organisms and

not in relationship to infections at all.

EXAMPLE - Hemorrhagic shock)
Khaii 4a6u aaeailic matai trong aaip aeing vaii
caic vi khuagn G am (coi thég xaly ra vaii taut cai
vi khuagn vai khang cof lian quan chuit naio
44a0n nhiaum khuéen. VE DUU — Choaing chaiy

_ 90




C U JUK C AU C
Quai trcnh choaing nhiaum
khuagn

-
Inciting Bacteremia Mediator Release
Vain khuagn maiu kéch théch (Siall phoing chaut trung gia

Cell Injury
Taegn thaeang tau baio

Hypotension Impaired Immunogenic Respot
Had huyaut aip Giaim aaip aeing miaun déch
Acidemia
Toan maiu 91




2rogression ot Septic
Diaun tiaun lam saing cuia choaing nhiaum
khuagn

D
Early Shock Late Shock Irreversible Shock

Maii choaing = Choaing muain Choaing khang haoi ph

Hypotension Hypotension Obtundation
Giaim huyaut aip Giaim huyaut aip Han ma
Low SVR Cyanosis ARDS

SVR thaup Cheeing xanh tém ARDS

Tachycardia Oliguria Anuria/azotemia
Nhép tim nhanh Thidgu niatu Va niatu/ure
huyaut

Elevated CO Acidemia Acidemia

Cung leealing tim tang Toan maiu Toan maiu 92




orogression o

eptic

Diaun tiaun lam saing cuia choaing nhiaum
khuagn

Early Shock Late Shock

Maii choaing .

Choaing muaidn

Irreversible Shock

Choaing khang haoi phu

Febrile Acute Lung Injury

DIC

SE Taen thaeang phagi calp  Aang maiu nati madc

raic
PAWP low PAWP +
Aip leelic daung madch PAWP +
Phagi bét thaup
CO decreased
CO giaim

SVR variable
SVR biaun aagi

MSDS
MSDS

CO decreased
CO giaim
SVR low
SVR thaup

PAWP high




Septic Shock — Continued
Choaing nhiaum khuagn (tiaup)
D
e (Once again) - shock Is a systemic disease!
(Nhaoc ladi ladn neeia) — Choaing lal maut
baldnh had thauang!
* Myocardial dysfunction Is a progressive
feature of septic shock-
Raui loalin chaeic nang ca tim lai mait diaun
tidun aadc treeng cuia choaing nhiaum khuagn-
— CO s initially increased (but not enough to meet

hypermetabolic demands)

Ban 4aou cung leealing tim tang (nhaeng khang aui
ael aag aaip aeing nhaing nhu cadu tang chuyagn
hoat) _ 94




Septic Shock — Continued

Choaing nhiaum khuagn (tiaup)

D
— Direct myocardial depression occurs as a late and

progressive finding
Suy ca tim traelc tiaup xafy ra khi balnh tiadn tridaen
vai ai giai aoalin muadn

— (Initial) low cardiac filling pressure aggravates

Inadequate CO response
(Ban dadu) aip leelic aag aady tim thauap laim traém
troting tham aaip aeing cung leealing tim khang thoai

AalNg (porembka, 1993; Parrillo, 1985; Lee, 1988) >




Septic Shock — Continued
Choaing nhiaum khuagn (tiaup)
D

e Oxygen debt becomes the predominant

hemodynamic feature of progressive

shock
Thiddu oxy trai thainh aadc aidgm
huyaut aaing nagi badt cuia choaing
tiaun triagn

(Porembka, 1993; Parrillo, 1985; Lee, 1988)




Treatment of Septic Shock
Aidou tré choaing nhiaum khuégn

Antibiotics (K
Volume (Bui't
Vasopressors

naing sinh)

nag téch)

(Thuauc co madch)

Inotrope (Thualc co ca)

Mediator Therapy (Aidaou tré caic chadt trung
gian)
Corticosteroids

Surqical (Phagu thuait




Antibiotic Treatment
Aidou tré khaing sinh

D
o Specific recommendations beyond scope of this

talk

Khuyaun caio chi tiauat ngoaii mudc tiau cuia
bali naily

OB/GYN infections usually should be

empirically treated by broad spectrum therapy
Caic nhiéem khuaegn sain/phul khoa thaeaing
aaealc aiaou tré theo kinh nghiadm baii caic
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Antibiotic Treatment
Aidou tré khaing sinh

e Once patient with full blown septic shock,

outcome not appreciably improved in era

of antibiotics!
Maui badnh nhan bé choaing nhiaum
khuagn nadng, kaut quai caii thiatn khang

aaing kag trong thaii aadi khaing sinh




C U JUK — [ CC C
Choaing nhidaum khuagn — Aiaou
tre

* Volume Therapy - (see previous slides)
Liatu phaip bui thag téch — (xem slides
traeadic)

Vasopressors - (as with hemorrhagic shock)
are only useful to “buy time” - may impair
tissue perfusion

Caic thuaidc co malch — (nhae vaii choaing
maut maiu) che duing khi “khagn caup” — coi
thdg laim giaim teedii maiu ma 100




C U JUK — [ CC C
Choaing nhidaum khuagn — Aiaou
tre

B

e Mediator Therapy - (previously discussed)

presently disappointing (Corticosteroids?;

NSAID?)

Aiddu tré caic chaut trung gian — (aai bain traedic

aay) chaong mauy chauc maut hiatu quai ngay

(Corticosteroids?; NSAID?)




Septic Shock Treatment — Inotrope Therapy

Aidaodu tré choaing nhidum khuéen — Liddu phaip co ca

D
« Augmentation of oxygen delivery (discussed

earlier) Is not as efficacious In treatment of
sepsis-induced shock as it is in the treatment of

post-trauma patients

Tang cung caup oxy (aai bain treeaic aay) khang
coi hialdu quai trong aiaou tré choaing nhiaum
khuagn nhae trong aiadu tré caic baunh nhan

sau chalfhesmaiind987; NEJM, 1998 and others) 102




Septic Shock Treatment — Inotrope Therapy
Aidaodu tré choaing nhidum khuéen — Liddu phaip co ca
D

e Balance between excess lung water and tissue

perfusion often exists (most patients with full-

blown shock manifest ARDS)

Can baong giaela déch phéagi theeia vai seell teedii
maiu ma thaeaing tadn tali (hadu haut caic
baltnh nhan choaing nalng aao biagu hiadn

ADRS)
(Shoemaker, 1987; NEJM, 1998 and others)




AIIY vvalcl V —Cl 1TUDIU JUK

Phui phagi ngaealic vaii teeaii maiu
(Choaing)

Improved by:
Asedic caii thidln nhai:
PULMONARY EDEMA Volume, higher filling
PHUI PHAQI Hyperdynamics

Bui thag téch, aip leelic a

aaody cao han, tang aatng
Improved by: |

Diuresis, lower filling pressures,
attenuation of hyperdynamics TAEAI MAIU CA QUAN
Ladi tidgu, aip leelic aag aaoy thadap han,

giaim t¢cnh tradng tang aaing

Azediic caii thialn nhai:
ORGAN PERFUSION




Corticosteroids - Septic Shock

Corticosteroids trong choaing nhiaum khuagn
D

* High dose treatment popularized in the 1980’s

(““attenuate inflammation™)
Liadu cao aiadu tré phag biaun vaio thalp nian 80
(“giaim viam™)

e High dose treatment (30 mg/kg
methylprednisilone) = DISMAL FAILURE

Aidou tré liaou cao (30 mg/kg methylprednisolone) =
TEMALEITIdESASis Cooperative Study Group, 1987; Crit Care Med, 1999)




Corticosteroids - Septic Shock

Corticosteroids trong choaing nhiaum khuagn
D
e Recent data - lower dose corticosteroids (300-

450 mg/day hydrocortisone may be of benefit

In some patients (adrenal “replacement”

dosing)

Caic nghian caeiu gadn aay — liabu corticosteroids thaup
han (300-400 mg/ngaiy hydrrocortisone coi thag coi lali
al maut sad badnh nhan (lidadu “thay thad” tuyadn

(Byst8inic Gerdsi@Gagperative Study Group, 1987; Crit Care Med, 1999)




Sest Approac eptic
“Gilall phaip taut nhaut” — choaing nhiaum
khuagn

e EARLY RECOGNITION!
PHAIT HIAUN SAiM!!

« Early Antibiotic Treatment (before cascade

progresses)
Duing khaing sinh saim (treeaic khi badnh tiadn triden
nhanh)

» palance between perfusion and lung injury
gieel can baong gieela taedii maiu vai tagn thaeang o7




Sest Approac eptic
“Gilall phaip taut nhaut” — choaing nhiaum
khuagn
D

e preservation of other organ systems (renal,
CNS, nutrition)

baio tdaon caic had ca quan khaic (thaln, had thaon

kinh trung aeang, dinh deeaing)

minimize secondary morbidity (EXPERT

HELP)

giaim tadi thideu badnh thaei phait (CHUYAN VIAN
TRAU GIUIP)

If able - control febrile morbidity

Nauu col thag — khaung chau saut




Trauma - Related Maternal Adaptations to Pregnancy
Saell théch aeing cuia med lidn quan 4adn chaun thaeang aaui vaii
mang thal

Parameter Change Implications
Thang sau Thay aagi Lian quan

Plasma volume Increases by 45%-50% Relative maternal resistance

to limited blood loss
Thag téch Tang 45%-50% Col lidn quan aaun seeic chéu
azlng cuia
Huyaut teedng med aaudi vaii maat maiu giaii
hadn

Red-cell mass Increases by 30% Dilutional anemia
Khéaui hadng caou Tang 30% Thidadu maiu do pha loaing
109




Trauma - Related Maternal Adaptations to Pregnancy
Saell théch aeing cuia med lidn quan 4adn chaun thaeang aaui vaii
mang thal

Parameter Change Implications
Thang sau Thay aagi Lian quan

Cardiac output Increases by 30%-50%  Relative maternal resistance to

limited blood loss
Cung laealing tim Tang 30%-50% Lidn quan aaun seed aao6 khaing cuia
me(

vaii maat maiu giaii hadn

Uteroplacenta 20%-30% shunt Uterine injury may blood flow
predispose to increased blood loss
Doing maiu 20%-30% nadui thang Tagn theedng teei cung
teei cung-nhau col thdg deel doain maudt maiu tang

Increased uterine vascularity110




Trauma - Related Maternal Adaptations to Pregnancy
Saell théch aeing cuia med lidn quan 4adn chaun thaeang aaui vaii

mang thal

Parameter Change
Thang sau Thay aagi

Implications
Lian quan

Uterine size Dramatic increase

Kéch thaeaic Tang aaut ngaat
Taei cung

caic taling trong ag budng

Increased incidence of
uterine injury with
abdominal trauma

Change in position of
abdominal contents

Tyi 140 taan thaeang teei
cung tang cuing vaii
chaln thaeang buling

Thay aagai vé tré cuia
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Trauma - Related Maternal Adaptations to Pregnancy
Saell théch aeing cuia med lidn quan 4adn chaun thaeang aaui vaii
mang thal

)
Parameter Change Implications

Thang sau Thay aagi WERNIET

Minute ventilation Increases by Diminished Paco,
25%-30% Diminished buffering

capacity

Thang khé phuit Tang 25%-30% Giaim PaCO,
Giaim khai nang aaim
Functional residual Decreased Predisposition to atelectasis
volume and hypoxemia

Dung téch cadln chaeic nang Giaim Deel aoain xedp
phagi vai

giaim oxy maiu
Gastric emptying Delayed Predisposition to aspiration
Huit da( daiy Chalm trau Nguy ca hét phaii chitit nan




