Delta PCO2 jako
hemodynamicky parametr
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* pCO, gap = PcvCO, — PaCoO,

je markerem adekvatnosti prutoku krve tkanémi
(je dany prutok schopny eliminovat tvofici se CO,?)
e fyziolgicky je 2-5 mmHg (0.3-0.7 kPa)

e Cut point = 6 mmHg (0.8 kPa)

 NENi MARKEREM TKANOVE HYPOXIE !!!

* ScvO2 neni schopna spolehlive frici jestli je perfuze tkani
adekvatni



[ pyruvat ]

' - CO2 je dominantné

| AcetylCoA | produkovano aerobné

Krebsuv cyklus
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ABL700 Series Reference Manual

Vypocet obsahu CO2 v krvi je ale komplikovany
a zatizen chybou meéreni

ctCO,(B) Eq. 11 [5]:

(tCO, (B)=9.286 x 10~ x pCO, x ctHb x |1 + 100z 7<)

ctHb}
21.0

+ctCO, (P) x (1—

where

Eq. Description

9.1  pH_ =719+0.77 x (pH-7.40)+0.035 x (1-50, )

%2 K, = 6.125—10g[1 +100

~7.84-0.06%50; | ]



CO, ma 20-30x vyssi rozpustnost nez O,

Rozpustéeny CO, hraje vyznamnou roli v pfenosu
CO, mezi tkanémi a krvi

..prestoze v krvi tvori jen 10% transportovaného obsahu
CO,



Anaerobni produkce CO2 je dana hl. tzv. ,,Coca-Cola efektem®

Laktat > J pH

l

1CO, + H,0 & H,CO, <H* + HCO;

©

V mensi mire dalsimi procesy jako jsou dekarboxylace



Rozdil v obsahu CO2 mezi

teridlni krvi

(C,CO, - C,CO,)

venoznl a ar

... pCO, gap = PcvCO, — PaCO,

je markerem adekvatnosti pratoku krve tkdnémi ...

Fickova rovnice:
VCO,

c,CO,—C,CO, =

CO

Srdecni vydej (CO)



Rozdil v obsahu 02 mezi

Arterialni a venoznikrvi

To samé plati pro rozdil obsahu 02 mezi arterii a zilou

Fickova rovnice:

VO,
C:aoz - Cvoz —

Ale pozor !!]
\

(Caoz - CVOZ)

Srdecni vydej (CO)



e e era/579 @ CRITICAL CARE . .
Rozdil obsahu O2 mezi arterii a zilou

Central venous oxygenation: when physiology je vyZznamne ZaViSIV take na hgb
explains apparent discrepancies 3 Sa0?2 (p“CI’\I' zkraty! | |)
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“ ORIGINAL ARTICLE ”

Trial of Early, Goal-Directed Resuscitation
for Septic Shock

Paul R. Mouncey, M.Sc., Tiffany M. Osborn, M.D., G. Sarah Power, M.Sc.,
David A. Harrison, Ph.D., M. Zia Sadique, Ph.D., Richard D. Grieve, Ph.D.,
Rahi Jahan, B.A., Sheila E. Harvey, Ph.D., Derek Bell, M.D., Julian F. Bion, M.D.,
Timothy J. Coats, M.D., Mervyn Singer, M.D., J. Duncan Young, D.M.,
and Kathryn M. Rowan, Ph.D., for the ProMISe Trial Investigators*
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Supplemental oxygen for ‘

ProMISe Trial, NEJM 2015

Based on patient requirements, each element in the
resuscitation protocol should be:

a) performed ether iIn Senés or sImultaneously,

b) initiated where there are no potential
contraindication{s),

Insertion of CVC with ScvDa monitering capability

Insertion of arterial catheter

—~" cwp
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- “":—.—.
“_ 28mmHg?

c) delivered at the discretion of the treating clinician(s).

500 ml fluid bolus
every 30 ming until
CVP=BmmHg '

L N

Vasopressor agents

1.00+ l

— Usual care MAP=E5mmHg?*
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Adjusted hazard ratio, 0.94 (0.79-1.11); P=0.46
P=0.63 by log-rank test
0.00 T T T T T 1
0 15 30 45 60 75 90
Days since Randomization
No. at Risk
EGDT 625 492 470 461 449 445 440 )
Usual care 626 487 469 464 448 445 439 T—— e
-1—| No | | V;s |
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Reassess goals

- avery 30 minutes for six hours

[ Bev0y
Hp<10gdl' | oy
—

Consider

Sev0; rechanical

= TO% ventilation,
sedalion and

Hb210g di’ —

— PREC Dobutamine *

| 1 T

Lrysialomd or collond equivaent per slandard pracice
if MAP=>80 mmHg, consider vasodilator

Hb past-IV fluids. administration

2.5 ua kg min” over thiry minutes initially, then
increased by 2.5 ug kg min’ every thiry minutes,
Manimum dose 20 ug kg min"': reduce/discontinue if
concernad sbout drug-induced tachycardia

ARy X

In patients with septic shock who were identified early and received intravenous antibiotics and
adequate fluid resuscitation, hemodynamic management according to a strict EGDT protocol did not lead

to an improvement in outcome.
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Coca-cola efekt
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Vypocet gapu obsahu CO2 je slozZity a zatizeny chybou (méfreni)
pCO, gap je aproximaci cCO, gapu
Vztah mezi pCO, a cCO, je ale ovliviovan rfadou slozitych mechanizmd...

karboanhydraza




Venoarterial CO, difference during regional o 15y 0pL Physil
ischemic or hypoxic hypoxia

BENOIT VALLET,' JEAN-LOUIS TEBOUL,” STEPHEN CAIN,? AND SCOTT CURTIS*
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... pCO, gap = PcvCO, — PaCO,
je markerem adekvatnosti pratoku krve tkdnémi nikoliv hypoxie tkani...



Venoarterial CO, difference during regional so. 151y 0L Plosic
ischemic or hypoxic hypoxia

BENOIT VALLET,' JEAN-LOUIS TEBOUL,” STEPHEN CAIN,? AND SCOTT CURTIS*
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Pri hypoxii tkani prestava byt CO2 produkovano!
Dekarboxylacni procesy se ucastni na produkci CO2 jen minimalné...



Shock type Lactate O-ER cvaCOsgap

Cardiogenic hypovolemic HI HI
Anemic hypoxemic HI HI
Distributive HI LO
Cytopathic HI LO

Kombinace ScvO2 a pCO2 gapu muze pomoci k diferencialni
diagnostice Sokovych stavu
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18. In patients with a central venous catheter,
we suggest measurements of

ScvO:and V-ApCO:;

to help assess the underlying pattern

and the adequacy of cardiac output

as well as to guide therapy

(Level 2; QoE moderate (B))



pCOz gap Je aproximaci VCOZ
respiracniho kvocientu RQ —
VO,

CA _ V02

Metabolismus:
Sacharidu: RQ=1
Tukd: RQ= 0.7
Proteint: RQ= 0.8

Anaerobni metabolismus R > 1

pCO, gap[mmHg]

MUze byt pouzit jako marker

CA V02 [ml/dL] anaerobnlho metabolismu
Cutpoint 1.4 (pCO, v mmHg)
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ROC, detekce anaerobniho metabolizmu
(laktat > 2 mmol/L)
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Combination of arterial lactate levels

and venous-arterial CO, to arterial-venous 0,
content difference ratio as markers

of resuscitation in patients with septic shock
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Aerobni produkce laktatu ve svalu

Glykolyticky Oxidativni
kompartment kompartment
glykogen

!

mitochondrie

laktat laktat €— pyruvat ——>

adrenalin —» [
glykogenolyza |
v |
glukoza-6-P |
]
2 K*
~ v | |
glukolyza I
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sarkolema



Hypotéza

Typ A Typ B

hyperlaktatemie
|

shizena

anaerobni aerobni

pPCO2 gap PCO2 gap
+ +
(pCO2 gap)/(CA-VO2) (pCO2 gap)/(CA-VO2)
by mély byt zvyseny by mély byt normalni

clearance jatry

ZvySeny pomér L/P Normalni pomér L/P




66-leta cca 130 kg cyklistka s anamnézou asthma bronchiale srazena OA. Na miste
byla v kratkém bezvédomi. Provedena OTI + UPV.

Vylouceno trauma, pacientka k-p stabilni.
Vstupni laktat 1.8 mmol/L

Extubadni pokus po vylouceni traumatu selhal pro bronchospasmus (+ obtizna
reintubace).

Aplikovany kortikoidy (systémové + inhalacné) + inhalacné beta2-mimetika.

Nasledné vzestup laktatu na 7.4 mmol/L i pres obéhovou stabilitu (NIBP 130/75, SR
95/min, bez podpory).

SvO2 74%
pCO2 gap 0.3 kPa (2.3 mmHg) = neni hypoperfuze
(pCO2 gap)/(CA-VO2) 0.8 (mmHg*dL/ml) = neni anaerobni metabolizmus

Za 24 hod laktat 1 mmol/L bez intervence

AEROBNI PRODUKCE LAKTATU? (stres + beta2-mimetika)
SNIZENA UTILIZACE LAKTATU? (kortikoidy)



75-lety muz s anamnézou mnohocetného myelomu akutne operovany
pro Eatologlc.kou fr. T8 s ple,%u,DI,(K. Podavan dexametazon a nasledné
methylprednisolon ve spinalni davce.

Vykon s krevni ztrata odhadem 1600 ml ktera hrazena, kardiopulmonalni
stabilni (IBP 125/60, SR 65/min, NAD

0.05-0.1 pg/kg/min).

ABR odebrany po vykonu: hgb 110, laktat 12.8 !!!
Scv02 72.3%

pCO2 gap 0.3 kPa (2.3 mmHg) = neni hypoperfuze

(pCO2 gap)/(CA-V02) 0.71 (mmHg *dL/ml) = neni anaerobni
metabolizmus

Laktat po celou dobu pobytu na ICU (5 dni) > 10 mmol/L

AEROBNI PRODUKCE LAKTATU? (myelom)
SNIZENA UTILIZACE LAKTATU? (kortikoidy)



86 lety pacient po totalni duodenopankreatektomii pro CA hlavy
pankreatu.

Béhem vykonu svorka na a.hepatica i v.portae.

Po vykonu obéhova nestabilita na stoupajici davce NAD 0.28..1.8
ug/kg/min

Zaroven stoupa hladina laktatu
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pCO2 gap 0.3 kPa (2.3 mmHg) = neni hypoperfuze
(pCO2 gap)/(CA-V0O2) 0.81 (mmHg/ml) = neni anaerobni metabolizmus

0:00

2:24

4:4

Pricinou je snizena clearance laktatu jatry!!!

7:12



52-leta pacientka s TU hlavy pankreatu po hemipancreatodudenectomie
(s. Traverso).

Pooperacné elevace laktatu, obéhoveé stabilni bez katech. podpory s
dobrou diurézou.

Laktat 5.3 mmol/L
Hgb 129 g/L
Sv02 71.2%

pPCO2 gap 1.06 kPa (8 mmHg) = znamky hypoperfuze
(pCO2 gap)/(CA-VO02) 1.58 (mmHg*dL/ml) = anaerobni metabolizmus

CT angio: uzaver a.mesenterica superior



40-lety muz po suicididlnim pokusu skokem z vyse (cca 8 metra).
Na CT dominuje poranéni patere a panve — konzervat. postup.
Bé&hem noci vzestup podpory NAD z 0.4 na 1.1 pg/kg/min.

Rano:

hgb 92 g/L

laktat 1.4 mmol/L

pCO2 gap 1.02 kPa (8 mmHg) = znamky hypoperfuze
(pCO2 gap)/(CA-VO02) 1.86 (mmHg*dL/ml) = anaerobni metabolizmus

Na kontrolnim CT hemothorax + tekutina v d.b.

zaveden HD + oper. revize - oSetreno krvaceni z lig. teres hepatis



/aver

pCO2 gap je markerem adekvatnosti prutoku krve
tkanémi

(pCO2 gap)/(CA-VO2) je casnym markerem
anaerobniho metabolizmu

Oba markery mohou pomoci rozlisit anaerobni a
aerobni produkci laktatu/snizenou clearance laktatu
jatry

+ Casné rozpoznat hypoperfuzi s pocinajicim
anaerobnim metabolismem (laktat je v normé)



