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EXCESS LACTATE AS AN INDEX OF REVERSIBILITY
OF SHOCK IN HUMAN PATIENTS*

Laktat v séru

Max Harry Weil, M. D., Ph. D.
George Broder, M. D.

« Odrazi zavaznost onemocnéni
University of Southern California School of Medicine
« Zvyseni pri obehove zastave:

— Ischémie a reperfluze e faiars Galiforate

— Kardialni dysfunkce Glucose

— Porucha mikrocirkulace Slycolysi O

— Poskozeni mitochondrii _
Pyruvate =— O

— SIRS, sepse, infekce LDH
— Sokové stfevo “PDH OH
— Dysfunkce nadledvin Acetyl CoA Lactate

Donnino MW, Initial lactate and lactate change in post-cardiac arrest: a multicenter validation study. Crit Care Med. 2014 Aug;42(8):1804-11
https://coachendurancesports.com/lactic-acid-vs-lactate-whats-the-difference/, https://medschool.co/tests/arterial-blood-gas/lactate
Broder G, Weil MH. Excess lactate: An index of reversibility of shock in human patients. Science. 1964 Mar 27;143(3613):1457-9.
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Zastava obehu, laktat a nemocnicni mortalita

* Dospéli pacienti po OHCA, bez anamnézy traumatu

Time point Alive Dead p-value mRS 0-3 MRS 4-6 p-value
0 hour ( n=100) 41(126-7.7) | 7.3(3.4-10.9) 0.004 3.9(2.7-6.1) 7.0 (3.0-10.4) 0.009
12 hour (n=85) 2.2 (1.4 - 3.5) 6.0 (3.2-7.9) <0.001 2.2 (1.2-3.4) 5.1(2.2-7.0) 0.001
24 hour (n=72) 1.6 (1.1 -2.5) 4.4 (2.9-8.2) < 0.001 1.5(1.1-2.1) 3.9(1.9-5.8) < 0.001
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Donnino MW, Initial lactate and lactate change in post-cardiac arrest: a multicenter validation study. Crit Care Med. 2014 Aug;42(8):1804-11



Laktat u ECPR
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-3.30 (-6.00, -0.60)

-5.10 (-9.89, -0.31)

0.70 (-3.99, 5.39)

0.50 (-2.66, 3.66)

-4.30 (-5.77, -2.83)

-3.90 (-6.57, —1.23)

-6.20 (-9.29, -3.11)

-5.40 (-9.43, -1.37)

-3.52 (=5.05, —1.99)

N, mean

(SD); Survivors

6, 9.5 (3.2)

6, 9.8 (5.3)

8, 12.3 (6.4)

11, 5.9 (4.6)

8, 12.7 (.8)

10, 11.2 (3)

8,8.8 (4)

9,9.2 (2.8)

66

N, mean

(SD); Nonsurvivors

73,12.8 (3.7)

18, 14.9 (4.8)

40, 11.6 (4.9)

17, 5.4 (3.4)

44,17 (4.8)

40, 15.1 (6.2)

47,15 (4.8)

9, 14.6 (5.5)

288

Weight

14.54

7.38

7.60

12.44

21.31

14.66

12.73

9.34

100.00
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Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Intra-arrest Transport, Extracorporeal Cardiopulmonary
Resuscitation, and Immediate Invasive Assessment and Treatment on
Functional Neurologic Outcome in Refractory Out-of-Hospital Cardiac Arrest

A Randomized Clinical Trial

Jan Belohlavek, MD, PhD; Jana Smalcova, MD; Daniel Rob, MD; Ondrej F
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JAMA

QUESTION In patients with witnessed refractory out-of-hospital cardiac arrest, does early intra-arrest transport, extracorporeal
cardiopulmonary resuscitation, and invasive assessment and treatment improve outcomes compared with standard resuscitation?

CONCLUSION An invasive treatment strategy did not significantly improve survival with neurologically favorable outcome at 180 days
compared with standard resuscitation, although the trial was possibly underpowered to detect a clinically relevant difference.

POPULATION '
212 Men
44 Women n

Adults with witnessed
out-of-hospital cardiac arrest

of presumed cardiac origin without
return of spontaneous circulation

Median age: 58 years

LOCATIONS

Field;
1 Hospital cardiac
center in Czech Republic

INTERVENTION

256 Patients analyzed

124 132
Invasive strategy Standard strategy
Intra-arrest transport to cardiac Continued advanced
center for extracorporeal cardiac life support
resuscitation and invasive delivered on site

assessment and treatment

PRIMARY OUTCOME

Survival with good neurologic outcome (Cerebral Performance
Category 1-2 on scale from 1 [conscious and alert] to 5 [brain
death]) at 180 days after randomization

FINDINGS

Survival to 180 days with good neurologic outcome
Invasive strategy Standard strategy
39 of 124 patients 29 of 132 patients

31.5% 22.0%

The between-group difference
was not significant:

9.5% (95% C1, -1.3% to 20.1%);
odds ratio, 1.63 (95%¢1, 0.93 10 2.85); P = .09




Available online at ScienceDirect
EUROPEAN

Resuscitation ) |resusamion

COUNCIL

journal homepage: www.elsevier.com/locate/resuscitation

Clinical paper
Serum lactate in refractory out-of-hospital cardiac =
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arrest: Post-hoc analysis of the Prague OHCA study '
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Serum lactate: Prague OHCA study post-hoc analysis

e Cil:

Predpovéd dlouhodobého neurologického =
vysledku na zakladé koncentraci laktatu
v séru v pribéhu prvnich 24h.

* Primarni outcome:
NejlepSi CPC skore v dosazené cpca
v prubéhu prvnich 180 dnu.

Cerebral performance categories (CPC) scores

Good cerebral performance: conscious and alert,
able to work, with normal neurological function or
only slightly cerebral disability.

Moderate cerebral disability: conscious and
sufficient cerebral function for independent
activities of daily life. Able to work in sheltered
environment.

Severe cerebral disability: conscious and dependent
on others for daily support because of impaired
brain function.

Coma or vegetative state: any degree of coma
without the presence of all brain death criteria.
Unawareness, even if appears awake without
interaction with environment.

_ CPC5 Brain death: apnea, areflexia, EEG silence.
— Favorable outcome = CPC 1, 2
— Unfavorable outcome = CPC 3,4, 5
+ VSEOBECNA FAKULTNI L https://www.researchgate.net/deref/https%3A%2F%2Fdoi.org%2F10.1371%2Fjournal.pone.0237989.9002?_tp=eyJjb250ZXh0ljp
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Consort flow diagram

256 Analyzed in
“Prague OHCA study”

82 Not eligible for subanalysis
46 Death on site
8 No lab test results available

20 No ROSC achieved, no ECMO
implanted

8 No ROSC on admission, but
achieved later in the hospital, no
ECMO implanted

174 Eligible for “Lactate
in Refractory OHCA"

=~

/

92 “ECPR group”
(no ROSC on admission)

AN

AS TREATED \

82 “ROSC group” (ROSC
on admission, no ECMO)

N\

A 4

174 Eligible for “Lactate
In Refractory OHCA"®
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24 (26%) 68 (74%)

Favorable Unfavorable
neurological || neurological

outcome outcome

CPC 1 = 18 (20%)
CPC 2 = 6 (6%)

CPC 3 =2 (2%)
CPC 4 =12 (13%)
CPC 5 = 54 (59%)

34 (41%)
Unfavorable
neurological

outcome

CPC 3 =2 (2%)
CPC 4 = 17 (21%)
CPC 5 = 15 (18%)




Vék, median (IQR), roky
Pohlavi
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oéet defibrilaci pred prijetim

Favorable
57.5 (40-64.5)

3 (12.5)
21 (87.5)

9 (37.5)
3 (13)
2 (8.7)

23 (95.8)
0

6.0 (5.3-8)
24 (106)
2.5 (1.5-5)
6 (4-8)

ECPR group (N =92)

Unfavorable
58.5 (47-65.5)

13 (19.1)
55 (80.9)

29 (50)
10 (17.5)
13 (22.8)

34 (50)
18 (26.5)
9 (7-11)
66 (97.1}

4 (3-6)
5 (2-7)

ROSC group (N =82)
Favorable Unfavorable
53.0 (45-61) 58.0 (51-66)

7 (14.6) 7 (20.6)

41 (85.4) 27 (79.4)

19 (39.6) 18 (60)
4 (8.3) 10 (34.5)

9 (18.8) 4 (13.8)

44 (93.7)
2 (4.2)

17 (50)
12 (35.3)

48 (100)
2 (1-4)
4 (3-5)

30 (88.2)
4 (3-6)
3 (1.5-5)




ECPR skupina: koncentrace sérového laktatu

18 — Favorable median
S — Favorable 1st Quartile
NN e Favorable 3rd Quartile
% 14 — Unfavorable median
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Admission 4hrs 8hrs 12hrs 16hrs 20hrs 24hrs Total AUC

Favorable | 11.2(9.2-13.8) | 4.9(3.3-8.4) | 4.1(2.8-5.4) | 3.4(2.1-5.2) | 3.3(2.0-4.9) | 2.7 (1.8-3.4) | 2.4 (1.6-3.7) | 108 (72-146)

Unfavorable |14.8 (12.1-17.5) | 8.3 (5.0-11.5) | 6.3 (3.5-9.2) | 6.3(3.4-8.5) | 5.7 (3.5-9.1) | 5.1 (3.0-8.7) | 4.8 (2.5-8.2) | 154 (102-208)
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ECPR skupina: koncentrace sérového laktatu

18 — Favorable median
6 N Favorable 1st Quartile
N e Favorable 3rd Quartile
= 14 —— Unfavorable median
g === Unfavorable 1st Quartile
? 12 === Unfavorable 3rd Quartile
O
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Admission 4hrs 8hrs 12hrs 16hrs 20hrs 24hrs Total AUC
Favorable 11.2 (9.2-13.8) | 4.9(3.3-8.4) | 4.1(2.8-5.4) | 3.4(2.1-5.2) | 3.3(2.0-4.9) | 2.7(1.8-3.4) | 2.4 (1.6-3.7) 108 (72-146)
Unfavorable [14.8 (12.1-17.5) | 8.3 (5.0-11.5) | 6.3 (3.5-9.2) | 6.3(3.4-8.5) | 5.7(3.5-9.1) | 5.1(3.0-8.7) | 4.8(2.5-8.2) | 154 (102-208)
P-value <0,001 <0,01 0,03 <0,001 <0,01 <0,01 <0,01 <0,01




ROSC skupina: koncentrace sérového laktatu
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14 Favorable Median
Favorable 1st Quartile

12 Favorable 3rd Quartile
= ——Unfavorable Median
g 10 s e Unfavorable 1st Quartile
=S Unfavorable 3rd Quartile
C
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Admission 4hrs 8hrs 12hrs 16hrs 20hrs 24hrs Total AUC

Favorable | 7.8(5.7-10.2) | 2.5(1.4-3.3) | 1.8(1.2-2.5) | 1.5(1.1-2.5) | 1.5(1.0-2.4) | 1.6 (0.9-3.1) | 1.4 (1.1-2.2) 57 (47-75)

Unfavorable | 9.7 (7.1-12.1) | 3.2(1.8-7.5) | 3.9(1.4-6.4) | 2.4(1.1-7.4) | 2.7(1.4-7.1) | 25(1.4-5.7) | 1.9(1.1-3.7) | 68 (50-143)
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ROSC skupina: koncentrace sérového laktatu

14 Favorable Median
Favorable 1st Quartile
12 Favorable 3rd Quartile
= — Unfavorable Median
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Admission 4hrs 8hrs 12hrs 16hrs 20hrs 24hrs Total AUC
Favorable | 7.8(5.7-10.2) | 2.5(1.4-3.3) | 1.8 (1.2-2.5) 15(1.1-25) | 1.5(1.0-24) | 1.6(0.9-3.1) | 1.4(1.1-2.2) 57 (47-75)
Unfavorable | 9.7 (7.1-12.1) | 3.2(1.8-7.5) | 3.9(1.4-6.4) | 24(1.1-74) | 27(1.4-71) | 25(1.45.7) | 1.9(1.1-3.7) 68 (50-143)
P-value 0,055 0,017 0,02 0,04 0,03 0,07 0,14 0,04




Mezni hodnoty pro predikci nepriznivéeho vysledku

14
% 12 —ECRP
=
£.10 —ROSC
c
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3 4 — \ _
g \
- 2
)
0
8hrs 12hrs 16hrs 20hrs 24hrs
-
Sensitivity : . 62.3 49.1 68.9 66.7 61.9
Specificity : : 84.2 95.8 72.2 78.9 81.8
ROC AUC d . 0.67 0.75 0.73 0.76 0.74
Sensitivity 50 35. 7 41. 2 33. 3 6
e : Specificity : 97.6 95.2 96.7 94.4 61.9
/B VSEOBECNA FAKUL1
SR ROC AUC 0.63 0.67 0.67 0.64 0.69 0.64 0.61




Laktat u refrakterni OHCA - shrnuti

* Rychle a jednoduse dostupny parametr odrazejici
zavaznost stavu

* Nepfriznivy outcome po OHCA je pravdepodobny:
— ECPR: laktat pri prijeti > 14.0 (specificita 88%, sensitivita 54%)
— ROSC: laktat pri prijeti > 10.8 (specificita 83%, sensitivita 42%)
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Dekuji za pozornost!

milan.dusik@vfn.cz




