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Nhirng diéu khéng dung vé lactate va toan lactic
Cac loai toan lactic

Lactate & bénh nhan hoi stc



Tong quan




|_actate

La san pham cua qud trinh chuyén hoa yém khi hodc tang thuy phan
duong

Pugc san xuat chu yeu khi khdng cd du oxy dé oxy hoda pyruvate
trong chu trinh Krebs va ETC (trong ty lap th¢).

Lactate dugc van chuyén trong mau, con axit lactic thi khéng
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|_actate

Tat ca C4c co quan trong co thé déu san xuat ra lactat
Co thé tao ra 1500 mmol/ngay
Gan (60%) va than (30%) la hai co quan chinh dao thai lactate

Nong do lactate mau khi co thé nghi ngoi ~2 mmol/L nhung trong lic
tap thé thao cé thé tang Ién ~30 mmol/L

Ngudng bai tiét quan than 1a 6-10 mmol/L




Lich su




Lich sur cua Lactate

1930s dén 1970s — “san pham thai va su chét”
o Chat chuyén hoa cudi cung tir tiéu hity duong do thiéu oxy ¢ co
> Nguyén nhan chinh ctia tinh trang thiéu oxy tur tir

1980s — lactate chua duoc phat hién
> Trong quad trinh tap thé thao, co 1a noi chinh san xuat ra lactate

> Trong gial doan phuc hoi, co (tim va nao) can lactate va sir dung nhu nguodn
nang luong (tict kiém duong dé st dung cho co quan khac)

> Pugc sir dung nhu tién chat tan tao dudng



Pong hoc




Cong thuc cua LACTATE
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San xuat Lactate khi nghi ngoi

DA- 25%
HONG CAU - 20%
THAN KINH TRUNG UONG — 20%
CO — 25%
DA — 10%



A Steady state B Stress Cc Recovery
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Seheult et al. Clin Chem Lab Med 2017; 55(3): 322-333
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Van chuyén Lactate dén mé

Van chuyén ”Té bao dén Té bao”




Nhitng diéu khdong dung vé toan
lactic




Nhitng diéu khéng dung

San xuat Lactate dan dén toan
Lactate 1a “Khong tot” cho té bao va co quan

San xuat lactate chi do thiéu oxy mé



Lactate mot minh n6 khong dan dén tinh
trang toan

Lactic acid phan ly ra H+ O
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Lactic acid Lactate

Pyruvate duoc chuyén thanh LACTATE, chi khéng phai acid lactic
> Piéu d6 lam tiéu thu H+ trong té bao va 1am giam tinh trang toan

Lactate c6 lién quan dén sy nhiém axit
o Lactate lam giam sy khac biét ion manh w phan ly nudc va axit yéu.



Lactate 1a TOT

Su oxi hoa & ndo, tim cua lactate ting 1&n khi thé duc va soc
Loai bo lactate trong stress thuong lién quan dén truy tim mach
Truyén lactate lam tang cung luong tim trong soc tim va nhiém khuan

Truyén lactate | am cai thién str dung nang lugng va chirc nang nhéan
thirc sau TBI (ton thuong nao do chan thuong)



Intensive Care Med (2007) 33:495-502 .
DOI 10.1007/500134-006-0523-9 EXPERIMENTAL

e s Myocardial lactate deprivation is associated
ERARSL Mucss o with decreased cardiovascular performance,
Jean-Pierre Mallie decreased myocardial energetics, and early

e SO death in endotoxic shock
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Duburcq et al. Critical Care 2014, 18:467
http://ccforum.com/content/18/4/467

Hypertonic sodium lactate improves fluid balance
and hemodynamics in porcine endotoxic shock
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a=hypertonic lactate
b=hypertonic bicarbonate
c=normal saline




Lactate administration attenuates cognitive deficits following traumatie
brain injury

Ann C. Rice"*, Robert Zsoldos", Tao Chen®, Margaret S. Wilson”, B. Alessandri®,
Robert J. Hamm", M. Ross Bullock®
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Fig. 1. Cognitive assessment in the Morris water maze tollowing njury

Brain research 2002;928:156




The FASEB Journal « Review

Lactate fuels the human brain during exercise

Bjorn Quistorff,” Niels H. Secher.,"* and Johannes J. Van Lieshout !

Cerebral lactate uptake
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FASEB | 2008;22:3443




San xuat Lactate va thiéu oxy mo

Table2. HEMODYNAMIC AND OXYGEN

Khona t N UTILIZATION MEASUREMENTS IN SEPTIC
g ugng q u a VG] g lam PATIENTS (PULMONARY ARTERIAL
Oxy m O Va Chlet taCh Oxy CATHETER MONITORING)
Basal DCA
Heart rate (beats/min)
- (normal range 60-100) 116+ 4 114+ 4
A A °A N Z Cardiac index (L/min/m?)
B enh nhan nhiém trun g CO (normal range 3.0-4.0) 55+09 56+09
Systemic vascular resistance index
tang tiéu thu OXY, SUr dung (@yme.sec/cmS/m)
N (normal range 770-1500) 402 + 31 396 + 28
g I U COSE Va S an Xuat Oxygen delivery (mL/min/m?)
(normal range 550-650) 663 + 93 685 + 66
py r U Vate Oxygen consumption (mL/min/m?)
(normal range 115-165) 1207 129 + 9
Oxygen extraction (%)
(normal range 24-28) 212 26+ 2*

Values are mean + standard error of the mean.
* p < 0.05 by Student'’s paired t test.

Gore et al. Ann Surgery 1996; 224: 97-102



San xuat Lactate va thiéu oxy mo

BN nhiém tring bi giam hoat tinh
khtr hidro cua pyruvate. Glucose (sugar)

Sy tich Iily pyruvate dan dén cang
lam tang san xuat lactate

- . , ’ . Pyruvate
Epinephrine kich thich su giai Pyruvate
phong lactatettr co thOng qua B- Dehydrogenas
adrenoceptors Complex
Acetyl-CoA Lactate
Mitochondria M

Vary et al. Am J Physio 1986; 250: E634-40
Levy et al. Shock 2008; 30: 417-21



Skeletal muscle partial pressure of oxygen in patients
with sepsis

PeETER BoOEKSTEGERS, MD; STEPHAN WEIDENHOFER, MD; ThHomas Kapsner, MD; Karr WERDAN, MD

Severe Sepsism Muscle PO2 mCl Limited infection

o

Crit Care Med 1994;22:640




Lactate efflux from exercising human skeletal muscle:
role of intracellular PoO,

— /

Level 1 Level 2 Level 3 Level 4 Level 5

=—|eg VO2 e=Intra-cellular O2 -——Lactate efflux =—=Art Lactate

Richardson RS, | Appl Physiol 1998;85:627




The NEW ENGLAND JOURNAL of MEDICINE

’ ORIGINAL ARTICLE ‘

Arterial Blood Gases and Oxygen Content
in Climbers on Mount Everest

Table 2. Arterial Blood Gas Measurements and Calculated Values for Pulmonary Gas Exchange from Four Subjects

at an Altitude of 8400 m, during Descent from the Summit of Mount Everest.*

Variable Subject No. Group Mean
1 2 3 B

pH Ji:5D 7.45 7 7.60 7.53

PaO, (mm Hg)T 295 19.1 21.0 28.7 @

PaCO, (mm Hg) T 12.3 15.7 15.0 10.3 13.

Bicarbonate (mmol/liter) % 10.5 10.67 11.97 9.87 10.8

Base excess of blood -6.3 -9.16 -6.39 -5.71 -6.9

Lactate concentration (mmol/liter) 2.0 2.0 2.9 1.8

Sa0, (96)i: 63.1 34.4 43.7 69.7 54.0

Hemoglobin (g/dl)§ 20.2 18.7 18.8 19.4 19.3

Respiratory exchange ratio¥| 0.81 0.74] 0.72 0.70 0.74

PaO, — mm Hg{** 32.4 26.9 27.4 33.2 30.0

Alveolar—arterial oxygen difference — mm Hg 2.89 7.81 6.44 451 5.41

NEJM 2009;360:140




Identification of the Critical Oxygen
Delivery for Anaerobic Metabolism
in Critically lll Septic

and Nonseptic Humans

Critical Oz Delivery
Critical Oz Extraction Ratio

+

Oxygen Delivery

Oxygen Consumption

Sepsis does not alter the critical O, de-
livery for anaerobic metabolism or tissue O, extraction ability. interventions to in-
crease O, delivery to supranomal levels in criticallv il humans in the hope of
increasing O, consumption may be inappropriate.

Ronco J], et al. JAMA 1993;270:1724




Vol. 330 No. 24 ELEVATION OF SYSTEMIC OXYGEN DELIVERY IN CRITICALLY ILL PATIENTS 1717
ELEVATION OF SYSTEMIC OXYGEN DELIVERY IN THE TREATMENT OF CRITICALLY ILL

PATIENTS

MicuerLe A. Haves, F.R.C.A., Axorew C. Timmins, F.R.C.A., Ernest H.S. Yau, FR.CA.,
Mark Parazzo, F.R.C.A,, Cuarces J. Hinos, F.R.C.A., ANpD Davip Warson, F.R.C.A.

% of Patients Surviving

N Engl | Med 1994; 330:1717




Tang lactate va cac loai toan lactic




CHU TRINH CORI

SU HAP THU

SAN XUAT LACTATE O MO

LACTATE

A




Lactate + mat HCO3 ma khéng tang Chlo = tang khoang trong anion

SAN XUAT

LACTATE HAP THU
— LACTATE O MO

Chuyén héa & gan trong 1 dén 2 gi®




Table 1: Causes and classification of lactic acidosis.

TypeA TypeB

Poor tissue oxygen delivery No evidence of tissue hypoxia

Shock (systemic hypoperfusion) B1: Associated with underlying disease

- Hypovolaemic — Diabetic ketoacidosis (DKA)

- Cardiogenic Systemic/local hypoperfusion - Leukaemia/lymphoma

— Maldistributive ) - Acquired immunodeficiency syndrome (AIDS)
Increased leCOlYSIS - Severe liver disease

Reduced oxygen carry capacity | -Sepsis

— Thiamine deficiency

Reduced tissue delivery _ Phaeochromocytoma
Local hypoperfusion B2: Associated with drugs and toxins
— Gastric necrosis and other causes of splanchnic — Acetaminophen
ischaemia - B-Agonists, including cocaine and epinephrine
- Aortic thromboembolism - Cyanide
- Insulin

- Nitroprusside

- Nucleoside reverse-transcriptase inhibitors

- Phenformin

- Propofol

- Salicylates

— Toxic alcohols: methanol, ethanol, ethylene glycol,
diethylene glycol, propylene glycol

Other causes of tissue hypoxia B3: Associated with inborn errors of metabolism
- Severe hypoxaemia (Pa0, <30-40 mmHg) - Mitochondrial myopathy

- Severe euvolaemic anaemia (packed cell volume <15%) - Pyruvate dehydrogenase deficiency

- Carbon monoxide toxicity

Increased glycolysis Miscellaneous

— Excessive muscular activity - Alkalosis/hyperventilation

- Exercise - Hypoglycemia

— Trembling

Seizures




Lactate trong hoi strc




Experimental and Clinical Studies on Lactate
and Pyruvate as Indicators of the Severity of
Acute Circulatory Failure (Shock)

By MaAax Harry WEIL, M.D., Pau.D., AND ABDELMONEN A. AFrrFi, PH.D.

PROBABILITY OF SURVIVAL
I.O'[
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Circulation 1970; 41:989




Lactate- hudng dan diéu tri

Thi nghiém dau tién danh gia lactate nhu mot marker dé hoi stc

Chon ngau nhién trong 6 gid
1. CVP>8, MAP > 65 va Scvo2 > 70%
2. CVP>8, MAP > 65 va @6 thanh thai lactate 10%

Table 5. Hospital Mortality and Length of Stay

Proportion
A 4 A Lactate Clearance Difference (95%
¢ K h O n g CO SI.I kh aC Group Scvo, Group Confidence P
. X ” A ” Variable (n =150) (n=150) Interval) ValueP
biét vé ty lé tr In-hospital mortality, No. (%)°
° . ° Intent to treat 25 (17) 34 (23) 6 (-3to 15)
vong khi s dun g Per protocol 25 (17) 33 (22) 5 (310 14)
° Length of stay, mean (SD), d
I aCt ate th ay th é ICU 5.9 (8.46) 5.6 (7.39) 75
Hospital 11.4 (10.89) 12.1 (11.68) .60
S CVO Hospital complications
2 Ventilator-free days, mean (SD) 9.3 (10.31) 9.9 (11.09) .67
Multiple organ failure, No. (%) 37 (25) 33(22) .68
Care withdrawn, No. (%) 14 (9) 23 (15) 15




Lactate- hudng dan diéu tri

 Nghién ctu ngau nhién mo,
col lactate la marker hoi strc

lactate group
p=0,076

- Khi kiém soat cac yéu to
khac, ty 1¢ tir vong giam cO y
nghia thong ké (HR 0.61, CI
0.43 - 0.87)

0,1

*

control group

0,44

Hospital survival

0,0 T T T T T T T T T 1
TABLE 4. MORTALITY 0 20 40 60 80 100 120 140 160 180 200

Days following study entry

Variable Control Group (n = 177) Lactate Group (n = 177) Relative Risk (95% CI) P Value
Unadjusted analysis, % (n)*

In-hospital mortality 43.5(77/177) 33.9 (58/171) 0.78 (0.60-1.02)  0.067

28-d mortality 35.6 (63/177) 30.4 (52/171) 0.85 (0.63-1.16) 0.30

ICU mortality 34.5 (61/177) 28.7 (49/171) 0.83 (0.61-1.14)  0.24
Adjusted analysis, hazard ratio (95% CI)'

In-hospital mortality 0.61 (0.43-0.87) 0.006

28-d mortality 0.75 (0.52-1.09) 0.134

ICU mortality 0.66 (0.45-0.98) 0.037




Lactate- hudng dan diéu tri

Lactate co gia tri tién luong tot
- Meta-analysis: nong do lactat ban dau va xu hudng thay doi lactate theo thoi
gian co gia tri theo doi bénh nhan nang
> Két luan: lactate-hudng dan diéu tri can phai nghién ctru thém.
Kruse et al. Scand J Trauma, Resus and EM 2011; 19: 74

Lactate- huéng dan diéu tri, can nghién ctru thém

Cac chuyen gia (e g Paul I\/Iarlk) cho rang lactate 14 do dap g voi stress, su tang
cung cap oxy c0 thé gay hai va ‘su thanh thai lactate’ khdng phai 1a diém két cua

hoi stc.



Két luan

Lactate la san pham cua qua trinh thuy phan duong

Lactate duogc st dung & tat ca Cac co quan

San xuat lactate khong truc tiép gay nhiém axit

Trong nhiém trung, lactate khong ting do chi thiéu oxy md don thuan

Nong d6 lactate 1a yéu to tién lugng tot nhung st dung lactate dé
hu:()’ng dan diéu tri nhlem khuan thi can phai nghién ctru them



