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Nguyen tac dau tieén trong soc
SEm nhan biét tinh trang soc

S&m diéu tri tinh trang soc¢

biéu tri s6c: phuc héi dong chay t&i mo (flow)
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Cac dich dieu tri trong soc
Macrohemodynamics

BMach

mAp lyc tinh mach trung tam

mHuyét ap tam thu, tam trucng

BHA trung binh

WSS lugng nudc tiéu/h
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Mach

* Yéu t6 cb db nhay cao

« Khong dac hiéu
« (CO gia tri tien lugng
Lam sang:

Mach nhanh => cé diéu gi d6 khéng on.
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Chi so tién ganh 1y tudng

binh luat Frank Starling




Signs Sensitivity Specificity

1. Postural hypotension 29 81

2. Skin, mucous 85 58
membranes

3. Mental status 57 73

4. Capillary refill 34 95

McGee S et al. The rational clinical examination. Is this patient hypovolemic?

JAMA 1999; 281:102i-_
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Resuscitation of the Critically lll in the ED:

Responses of Blood Pressure, Heart Rate,

Shock Index, Central Venous Oxygen
Saturation, and Lactate

MOHAMED Y. RADY, MD, PhD, FRCS, MRCP (UK),*
EMANUEL P. RIVERS, MD, MPH,t
RICHARD M. NOWAK, MD+

36 patients (24 with infection), 14% mortality

Prehospital care, Stabilization of Therapy to relieve Admisslon
Arrival to ED vital signs & lissue hypoxia to ICU
& Triage hemodynamics (increase ScvOZ2 &
( MAP, HR) decrease Lact)
Phase 1 Phase 2 Phase 3

eart rate, shock index, Central venous
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CVP-PCWP

Uu diém Nhugc diém
Pon gidn Ap luc
Khong dat tién Yéu t6 nhidu

Tién dung két hg'p phurong tién truyén gichng tin cay
Thiéu dich:
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CVP

Does Central Venous Pressure Predict Fluid
Responsiveness? : A Systematic Review of
the Literature and the Tale of Seven Mares

Paul E. Marik, Michael Baram and Bobbak Vahid

Chest 2008;134;172-178
DOl 10.1378/chest.07-2331

Conclusions: This systematic review demonstrated a v ery poor le[ahumhlp between CVP and blood
volume as well as the inabilitv of CVP/ACVP to pr edict the hemodynamic response to a Auid
Ehﬂ[[ﬂﬂgﬂ CVP should not be used to make clinical decisions regar dmg fuid management.

(CHEST 2008; 134:172-178)
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Duy tri cung luong nudec tiéu
* Muc tiéu: > 0,5 ml/kg/h trong 2 gid lién tiép
* Yéu tdé dam bao du dich

« PO nhay va d6 dac hiéu thap trong thiéu mau to

chirc
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Huyét ap toi vu trong soc

« MuUc HATB > 65 mmHG

 Theo Pinsky V&i bn cé tién can HA, tudi cao ¢o
thé lua chon mdc HA cao hon

«  Pap Ung cla tang HA vdi biéu hién tudi mau toé

chirc
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Microhemodynamics

Acid lactic
ScvO2 SvO?2

Phi da day — gastric tonometry
PCO2 dudi ludi

StO2 tissue oxygenation index.
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ACID LACTIC




Chuyén ho4 acid lactic

Formation of Lactate

A Few
ATP

'mhmlm

COO
Glycolysis _0 Acetyl c"’" Many
Glucose l 7? Co-A ATP
NAD* NADH CH:x
Pyruvate
mqulmo,aud
NADH + H* M
(|:00' .
H-(lz-OH
Lactate
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Thai tru lactic
Sources and Elimination of Lactate

el
7
\
L e
" 'Citric Acid | Eliminated
Cycle in urine
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Thuoc gay toan lactic

Medications Toxins
Acetaminophen  Linezolid Carbon Monoxide
Anti-retrovirals Nitroprusside Cocaine
Beta agonists Propofol Cyanide
5-Flurouracil Salicylates Diethyl ether
Halothane Sorbitol Ethanol
iron Sulfasalazine Toxic alcohols
Isoniazid Valproic acid
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p-Lactic Acidosis
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L-Lactate o-Lactate




D lactate

Sinh ra trong Iong ruét va hap thu vao mau
LDH khéng nhan ra dugc va khong chuyén hoa
theo chu trinh Cori

Tich tu trong mau gay toan chuyén hoa nhe

Bn cat rudt non hodc ndi théng hong hoi trang
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Phan loai toan lactic
Cohen-Woods Classification System

Type A Type B
(Tissue Hypoperfusion) (No Tissue Hypoperfusion)

Shock B1 - Secondary to other medical
disorder

Hepatic Failure
Limb Ischemia Renal Failure

Profound Hypoxia

Malignancy

Bowel Infarction

B2 - Meds / Toxins

B3 - Inborn errors of metabolism




Lactic Acidosis
(An alternate classification system)

Increased Production

Problem with O, delivery Problem with O, utilization

Shock Hereditary enzymatic defects
Ischemic limb Mitochondrial toxins
Bowel infarction Thiamine deficiency
Severe hypoxemia

CO poisoning Increased motor activity

Seizures

Primary production from tumors
Vigorous exercise

Decreased Clearance Gl Absorption

Hepatic failure D-Lactic acidosis
Renal failure

DNe




Y nghia l1Am sang lactate
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Lactate trong lam sang
Chi s6 tién lugng doc lap mlc dé nang bn héi suc

Cai thién lactate: tang ti lé song sot

McNelis J, Marini CP, Jurkiewicz A, et al. Prolonged lactate
clearance is associated with increased mortality in the surgical
intensive care unit. Am J Surg. 2001;182:481—-485.

—



z American

Heart
Association.

Lactate trong sepsis

Lactate series gilp theo doi dap Ung diéu tri
D6 thanh thai lactate trong 24 h dau: Tién lugng.

Vincent J-L, Dufaye P, Berre J, Leeman M, Degaute J-P, Kahn RIJ.
Serial lactate determinations during circulatory shock. Crit Care
Med. 1983;11:449—-451.
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Early lactate clearance is associated with improved outcome in
severe sepsis and septic shock*

H. Bryant Nguyen, MD, MS; Emanuel P. Rivers, MD, MPH; Bernhard P. Knoblich, MD;
Gordon Jacobsen, MS; Alexandria Muzzin, BS; Julie A. Ressler, BS; Michael C. Tomlanovich, MD

Conclusions: Lactate clearance early in the hospital course
may indicate a resolution of global tissue hypoxia and is associ-
ated with decreased mortality rate. Patients with higher lactate
clearance after 6 hrs of emergency department intervention have
improved outcome compared with those with lower lactate clear-
ance. (Crit Care Med 2004; 32:1637-1642)
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Mot so tranh cai

Tang acid lactic <> khong giam tudi mau mo: type
B
Giam tudi mau mo6 <> lactate binh thudng

Tang lactate thuong phat hién cham khi tinh trang
ng oxy mo6 da qua nang né (ScvO2 < 50%)*

* Bloos F, Reinhart K. Venous oximetry. Intensive Care Med. Jul 2005;31(7):911-3
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Scv02 Sv02
Piéu tri gi ?

= Y S S .
- ® & ® ®

TKNT  Buthé tich? Co mach? Téng co bop? Truy€n mau?
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ScvO2

e

Tiéu thu Oxygen
VO,=COxHbx1,34x [Sal_:'lz- S(ev0,)

DO, = CO x Hb x 1,34 x Sa0,

ScvO, : ¢an bang gilia cung cap va tidu thu oxy.
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Chi s b&o hoa oxy mau & céc loai
mo co the
Aorta

Pulmonary

Do dong thdi (ScvO,) va (SvO,): khac nhau 5 - 10%.

GiGi han bt: ScvO,  70-80 %
VO, 6575 %
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n=29
r=0.866

ScvOp = D.616 * SvOop + 35.35
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Trong s6¢ ScvO2 khong ludn ludn gidng hét Scv02.
Nhung su thay doi cuia chting ludn song song dong
thori

Marx & Reinhart, Curr Opin Crit Care 12, 2006

“Trén 90% cac tru'ong ho'p su chénh léeh Scv02 va

SvO2 1a 5% va ching ludn thay doi cung nhau.
Reinhart K et al: Intensive Care Med 60, 2004
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CI/OERindex

Arterial Oxygen Content (Ca0O2) (0.0138 x Hgb x Sa02) 16 - 22 mL/dL
+0.0031 x PaO2
Venous Oxygen Content (CvO2) (0.0138 x Hgb x Sv02)+0.0031 15 mL/dL

x PvO2
A -V Oxygen Content (C(a-v)02) Ca02 - CvO2 4 -6 mL/dL
Difference
Oxygen Delivery (DO2) Ca02xCOx10 950 - 1150 mL/min
Oxygen Delivery Index (DO2I) Ca02xClx 10 500 - 600
mL/min/m2
Oxygen Consumption (VO2) C(a-v)02xCO x10 200 - 250
mL/min
Oxygen Consumption Index Ca-v)02xClx10 120 - 160
(VO2l) mL/min/m2
Oxygen Extraction Ratio (O2ER) (CaO2 - CvO2)/Ca02 22 - 30%
x 100

Oxygen Extraction Index (O2EI) (Sa02 - Sv02)/Sa02 20 - 25%
‘ x 100 ‘



Vai tro cua ScvO2

trong lam sang
Thong s6 sé6m nhat du bao thiéu oxy to chiic
Theo doi lien tuc dugc

Dé thuc hién — dua vao CVP thudng quy

Co thé do theo phuang phap ngat quang: khi mau
TMTT
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Vai tro ScvO2

Tinh CO theo phuong trinh Fick — SAI SO LON.
Panh gia can bang cung cap > < tiéu thu oxy
Huéng dan diéu tri EGDT

Panh gia tinh trang giam oxy mau dm
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Str dung ScvO2
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EGDT

EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmanueL Rivers, M.D., M.P.H., BryanT NGuyen, M.D., Suzanne Havstap, M.A., Juue REssLER, B.S.,
ALExanNDRIA Muzzin, B.S., BERNHARD KnoBLICH, M.D., Eowarp PeTeErsoNn, PH.D., aND MicHAEL TomLanovicH, M.D.,
FOR THE EARLY GoAL-DIRecTED THERAPY COLLABORATIVE GROUP¥
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|7
Lactate Clearance vs Central Venous

Oxygen Saturation as Goals
of Early Sepsis Therapy

Interventions We randomly assigned patients to 1 of 2 resuscitation protocols. The
ScvO, group was resuscitated to normalize central venous pressure, mean arterial pres-
sure, and Scvo, of at least 70%; and the lactate clearance group was resuscitated to
normalize central venous pressure, mean arterial pressure, and lactate clearance of at
least 109 . The study protocol was continued until all goals were achieved or for up to
6 hours. Clinicians who subsequently assumed the care of the patients were blinded

to the treatment assignment.

Main Outcome Measure The primary outcome was absolute in-hospital mortal-
ity rate; the noninferiority threshold was set at A equal to —10%.

Results Of the 300 patients enrolled, 150 were assigned to each group and
patients were well matched by demographic, comorbidities, and physiological fea-
tures. There were no differences in treatments administered during the initial 72
hours of hospitalization. Thirty-four patients (239%) in the Scvo,; group died while in
the hospital (95% confidence interval [CI], 17 % -30%) compared with 25 (17%;
95 % Cl, 11%-24%) in the lactate clearance group. This observed difference between
mortality rates did not reach the predefined —10% threshold (intent-to-treat analysis:
95 % CIl for the 6% difference, —3% to 15%). There were no differences in
treatment-related adverse events between the groups.

Conclusion Among patients with septic shock who were treated to normalize cen-
tral venous and mean arterial pressure, additional management to normalize lactate
clearance compared with management to normalize Scvo, did not result in signifi-

cantly different in-hospital mortality.



Regional tissue oxygenation

Gastric tonometry
Sublingual PCO2

Transcutaneous oxygen and CO2 monitoring
(StO2)
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Gastric tonometry

Giam tudi mau => chuyén hoa yém khi => sinh
acid

lon Hydro két hgp HCO3 tao ra khi CO2 tham thau
qua sonde silicon ra ngoai

pHi (intramucosal CO2)




(e American

Heart
Association.

Gastric tonometry

Tonometer

balloon Gastrointestinal

lumen



Gastric tonometry
Dung dich nu&c mudi sinh ly: do khi mau va khi

CO2 dong thai trong dich => d6 chénh tinh ra pHi
Bom khi vao lién tuc va do pCO2 qua cam bién
capnometry.
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Ficure 6. Kaplan-Meier hospital survival curves stratified ac-
cording to admission gastric pHi in 260 critically ill patients.
There is a signilicant difference in survival between those
patients resuscitated according to gastric pHi compared to
control patients if the hospital admission pHi was = 7.35. There
is no difference in mortality if the admission pHi was < 7.35.
Reprinted with permission from Gutierrez et al.® ‘




Ung dung 1am sang

Khéng c6 méi tuong quan véi toc dé dong mau
mac treo

Kho ap dung, phuc tap
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Sublingual capnography

Reproduced with permission of Nellcor Puritan
Bennet, Inc.
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Po tudi mau dudi ludi & bn séc
Nguyén ly: gidbng gastric tonometry
Nguy ca: nhiém trung chéo.




InSpectra™ St0O, Spot Check

Quick assessment helps identify
at risk patients in seconds.

P Low StO, is associated with high
mortality.1s2

» StO, - guided resuscitation,
improved outcomes, and reduced

costs (i.e., less blood).34
» Low StO, occured in 20-30% of

critically ill patients having non-

alarming vital signs.>/®

InSpectra™ StO, Monitor

Continuous monitor tracks a
patient's response to interventions.

P Assist in detecting and treating occult
hypoperfusion and reduce time to
critical actions.3

» Monitor response to vasopressors and
inotropes dosing.”

» Help in reducing ICU days.8
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Patient Sensor




Y nghia lAm sang

Mau da bénh nhan

Lan 16n Hb va myoglobin
bat do

Pé nhieu




Table 2 Tissue oxygenation indices
Index/Parameter

Oxygen delivery (Do,)
Oxygen consumption (Vo,)
Oxygen extraction ratio (OER)

Cardiac index—0ER ratio

Mixed venous oxygen saturation (Svo,)
Central venous oxygen saturation (Scvo,)

Lactate concentration

Gastric mucosal Pco, (Picoy)

Partial pressure of sublingual carbon dioxide
(Pslco,)

Value

Normal ~1000 mL/min
Indexed to cardiac index (Do,l) ~500 mL/(min - m2)

Normal ~250 mL/min
Indexed to cardiac index (Vo,l) ~125 mL/(min - m2)

Normal 0.25 '
Comment: If Do, is decreased, Vo, is maintained by increased oxygen extraction

Normal 12 (cardiac index of 3 and an OER of 0.25)

Plot on graph to evaluate patients’ cardiovascular function

A ratio <10 indicates inadequate cardiovascular response necessitating increased
oxygen extraction

Comment: In septic shock, a ratio <10 may indicate myocardial depression or
inadequate fluid resuscitation

Normal ~65%-75%
A value <50% indicates severe oxygen deficit

Normal ~70%
Comment: Scvo, > right atrial oxygen saturation > Svo,

Normal <2 mmol/L

Monitor trends; failure of lactate levels to decrease with treatment has poor
prognostic implications

Rule out other causes of increased lactate levels (epinephrine, washout effect)

Normal Pico,-Paco, gap 2-10 mm Hg

A gap >20 mm Hg is associated with increased complications and mortality

Goal: Maintain Pico,-Paco, gap <25 mm Hg to avoid anaerobic metabolism

Comment: Further research into the end points of resuscitation for septic shock is
needed

Normal Pslco,-Paco, gap <10 mm Hg

Gradient >25 mm Hg indicates onset of anaerobic metabolism

Comment: Further research into the end points of resuscitation for septic shock is
needed
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