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Kazuistika

* 61- lety pacient prijat pro nekolik dni progredujici dusnost a slabost. Z
predchorobi chronickd srdecni insuficience (hodnoceno jako v.s.
posttachykardicka  kardiomyopatie), chronicka fibrilace sini,
ischemicka choroba dolnich koncetin, etylismus, opakovana non-
compliance s |écbou.

* Na oddéleni urgentniho prijmu soporozni, tachypnoicky s d.f. 35/min,
Sp02 95% na oxygenoterapii polomaskou, TK 105/80 torr, fibrilace
sini s komorovou odp. 120 - 130/min, chladnd mramorovana akra,

zpomaleny kapilarni navrat.



e B(a)pH 7,12

« pCO2(T) 3,9 kPa

* B(a)pO2 13,2 kPa

* B(a)HCO3 11,2 mmol/I
|+ B(a)BD-  -15,9 mmol/I]

e B(a)sO2  0.933

* Na* 132 mmol/l
* K* 5,4 mmol/l
* Cl- 103 mmol/I
[° AG = 23 mmol/l ]




[° Laktat 9,6 mmol/I ]
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Hyperlaktacidemie

e Zvysena produkce za aer. podminek (krece, akutni leukemie)

* Snizena dodavka kysliku do tkénl'[(éok jakékoliv etiologie}

* Snizeny metabolismus laktatu (jaterni selhani, intoxikace ethanolem)

* Snizena utilizace kysliku (intoxikace kyanidem, metforminem, deficit
thiaminu, vrozené vady metabolismu)



Prognosticka hodnota laktatu

... aneb co nam rekne hyperlaktacidémie...



Research

The prognostic value of blood lactate levels relative to that of vital
signs in the pre-hospital setting: a pilot study

Tim C Jansen!, Jasper van Bommell, Paul G Mulder?, Johannes H Rommes3, Selma JM Schieveld3
and Jan Bakker!

7=
_ p=0.001 p<0.001 - s
3 67 =s
E 5-
2 4d —
2 - -
L 3d
® 3
[+]
S o4
3
E ™

0 B T T

arrival scene (T1) ED (T2}

Mean lactate levels in survivors (S) and non-survivors (NS) on
arrival of the ambulance at the scene (T1) and just before or on
arrival at the emergency department (T2). Arrow bar represents
standard error. Number of patients at T1: n =124 and at T2: n=106.



Vermeulen et al. Critical Care 2010, 14R164
http//ccforum.com/content/14/5/R164
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Open Access

Clinical correlates of arterial lactate levels in
patients with ST-segment elevation myocardial
infarction at admission: a descriptive study

Robert P Vermeulen'”, Miriam Hoekstra', Maarten WN Nijsten?, lwan C van der Horst', L Joost van Pelt’,
Gillian A Jessurun®, Tiny Jaarsma ', Felix Zijlstra®, Ad F van den Heuvel'
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Figure 1 Distribution of 30-day mortality in relation to

admission lactates.
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Figure 2 Kaplan-Meier curve displaying 30-day proportional
survival after primary PCL. PCl, percutaneous coronary
intervention.



International Joumal of Cardiology 114 (2007) 176 — 182

Predictors of in-hospital mortality after percutaneous
coronary intervention for cardiogenic shock

Serafina Valente **, Chiara Lazzeri ?, Sabine Vecchio ®, Cristina Giglioli *, Massimo Margheri °,
Pasquale Bernardo *, Marco Comeglio ?, Silvia Chiocchini *, Gian Franco Gensini ®

Table 6
Binary logistic regression analysis for in-hospital death
p value OR 95% CI
TIMI post PCI <2 0.02 12.9 1.4-116.5
Creatinine >1.5 mg/dl 0.003 12.7 2.4-679
Uric acid =6.5 mg/dl 0.016 6.7 1.4-31.8
Glucose serum levels = 200 mg/dl 0.002 11.3 2.4-52.1
Hb Alc =5.8% 0.08 1.7 0.7-79.7
Lactate >6.5 mmol/l <0.0001 54 5.8-494 9
History of hypertension 0.003 8.3 2-345
Diabetes 0.03 4.6 1.1-19.5
Age >T5 years 0.002 8.5 2.1-338
EF <25% 0.03 4.2 1.1-16.3
| Lactate >6.5 mmol/1* 0.01 295 3.4-25444 |
TIMI post PCI <2a 0.04 19.5 1.0-374.5

* Adjusted for sex, age, history of hypertension and diabetes.



The association of lactate and vasopressor need for
mortality prediction in survivors of cardiac arrest

M. N. COCCHI 2, J. MILLER 3, S. HUNZIKER 4, E. CARNEY !, J. SALCICCIOLI I,
S. FARRIS 5, N. JOYCE !, P. ZIMETBAUM ¢, M. D. HOWELL 4, M. W. DONNINO 1. 4

Vol. 77 - No. 11 MINERVA ANESTESIOLOGICA
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AHA SCIENTIFIC STATEMENT

Contemporary Management of
Cardiogenic Shock

A Scientific Statement From the American Heart Association

Circulation. 2017;136:00-00. DOI: 10.1161/CIR.0000000000000525

Suggestions for Clinical Practice

We suggest that all patients with CS be evaluated with
an ECG, chest x-ray, and comprehensive echocardio-
gram with the specific purpose of understanding the
dominant mechanism responsible for acute hemody-
namic instability. In the absence of contraindications,
additional imaging with a computed tomography scan
or transesophageal echocardiogram (as appropriate)
If an acute aortic syndrome or pulmonary embolism is
suspected is appropriate. Suggested laboratory tests in-
clude a complete blood count, electrolytes, creatinine,
hepatic function tests| arterial blood gas and lactate,
and serial cardiac troponin levels.




AHA SCIENTIFIC STATEMENT

Contemporary Management of
Cardiogenic Shock

A Scientific Statement From the American Heart Association

Circulation. 2017;136:00-00. DOI: 10.1161/CIR.0000000000000525

Table 1. Pragmatic and Clinical Trial Definitions of CS

Clinical Definition SHOCK Trial** IABP-SHOCK II't ESC HF Guidelines™
Cardiac disorder that\ | Clinical criteria: Clinical criteria: SBP <90 mmHg with adequate volume
results in both clinical| [ SBP <90 mmHg for =30 min OR SBP <90 mmHg for =30 min OR and clinical or laboratory signs of
and biochemical Support to maintain SEP =90 mmHg Catecholamines to maintain SBP >90 mmHg | hypoperfusion
hypoperfusion End-organ hypoperfusion (urine output Clinical pulmonary congestion Cold extremities, oliguria, mental
<30 mUh or cool extremities) AND _ confusion, dizziness, narrow pulse pressure
Hemodynamic criteria: Impamled en-:i—t:n;:l.'::jTf ?erfusmrll (alterded | aboratory hypoperfusion:
in-1.m- mental status, cold/clammy skin an o i
Clof 2.2 L-min~'-m~* AND o . y Metabolic acidosis, elevated serum lactate,
PCWP =15 mmHg extremities, urine output <30 mL/h, or

lactate >2.0 mmol/L) elevated serum creatinine




e Stav uzavren jako kardiogenni sok v ramci dekompenzace
chron. srdecni insuficience

* Pficinou non-compliance v [écbé + interkurentni virova infekce
* Pacient prijat na ICU
* Dle TTE dilatovana, globalné hypokontraktilni LK s EF 15-20%



Clearance laktatu

...neboli pokles hodnoty laktatu v case



12h Lactate-Clearance [%]

Intensive Care Med (2016) 42:202-210
DOI 10.1007/s00134-015-4127-0

Sebastian A. Haas
Theresa Lange
Bernd Saugel
Martin Petzoldt
Valentin Fuhrmann
Maria Metschke
Stefan Kluge

@ CrossMark

Severe hyperlactatemia, lactate clearance
and mortality in unselected critically ill
patients
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Clinical Outcomes of Pattents with Acute Myocardial Infarction
Complicated by Severe Refractory Cardiogenic Shock Asssted
with Percutaneous Cardiopulmonary Support

Taek Kyu Park,"™ Jeong Hoon Yang,"** Seung-Hyuk Choi,' Young Bin Song,' Joo-Yong Hahn,'
Jin-Ho Choi,' Kiick Sung,’ Young Tak Lee,’ Hyeon-Cheol Gwon,' and Sang Hoon Lee'

Yonsei Med J 55(4):920-927, 2014
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Lactate and lactate clearance as valuable tool to evaluate ECMO therapy
in cardiogenic shock

Ingo Slottosch **, Oliver Liakopoulos °, Elmar Kuhn ®, Maximilian Scherner ?, Antje-Christin Deppe
Anton Sabashnikov ®, Navid Mader ®, Yeong-Hoon Choi ®, Jens Wippermann 2, Thorsten Wahlers

Journal of Critical Care 42 (2017) 35-41
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Clearance laktatu jako terapeuticky ci

... heboli nase terapeutické intervence cilime na snizeni hladiny laktatu



Lactate Clearance vs Central Venous
Oxygen Saturation as Goals
of Early Sepsis Therapy

A Randomized Clinical Trial
JAMA, Februar}r 24 2010—Vol 303, No. 8

Table 5. Hospital Mortality and Length of Stay

Proportion
Lactate Clearance Difference (95%
Group Scvo, Group Confidence P
Variable (n =150) (n = 150) Interval) ValueP

In-hospital mortality, No. (%) p N

Intent to treat 25 (17) 34 (23) 6(-3to15)

Per protocol 25 (17) 33 (22) 5(-31014)
Length of stay, mean (SD), d

ICU 5.9 (B.46) 5.6 (7.39) 75

Hospital 11.4(10.89) 12.1 (11.68) .60
Hospital complications

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) 16




Early Lactate-Guided Therapy in Intensive Care

Unit Patients
A Multicenter, Open-Label, Randomized Controlled Trial

Tim C. Jansen!, Jasper van Bommel'!, F. Jeanette Schoonderbeek? Steven ). Sleeswijk Visser?,
Johan M. van der Klooster®, Alex P. Lima'!, Sten P. Willemsen?, and Jan Bakker!, for the LACTATE study group*

Am | Respir Crit Care Med Vol 182. pp 752-761, 2010

TABLE 4. MORTALITY

Variable Control Group (n = 177) Lactate Group (n = 171) 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







AHA SCIENTIFIC STATEMENT

Contemporary Management of
Cardiogenic Shock

A Scientific Statement From the American Heart Association

Circulation. 2017;136:00-00. DOI: 10.1161/CIR.0000000000000525

Table 3. Considerations for Initial Critical Care Monitoring in Patients With CS

Lactate ‘ IEVEW 1-4 h

Lactate clearance is a marker of resolving end-organ hypoperfusion; and lack of clearance is
associated with a higher risk of mortality

Suggestions for Clinical Practice

higher MAP targets. We suggest that clinicians assess the
adequacy of end-organ and tissue perfusion in response
to individualized targets by integrating serial markers of
systemic perfusion, including (but not limited to) arterial
lactate | mixed or central venous oxygen saturations, urine
output, creatinine, liver function tests, mental status,
temperature, and other invasive hemodynamic variables.




Dalsi prubéh pacienta

* Pacient zahy pro progresi respiracni tisné intubovan a napojen na fizenou
ventilaci. Pro hypotenzi nutnost vysokych davek noradrenalinu.

* Dle PAC : CI 1,4 I/min/m?, SvO, 54 %, pfidan dobutamin k optimalizaci
srdecniho vydeje.

* Dynamika arterialniho laktatu:
po 3 hod — 6,0 mmol/I
po 6 hod — 4,2 mmol/I
po 9 hod — 2,0 mmol/I

e Pacient po komplexni terapii stabilizovan, po 3 dnech extubovan a po
dalSich 3 dnech prelozen v dobrém klinickém stavu na spadovou JIP.






Take —home messages

* Inicialni krevni plyny (pritomnost metabolické acidosy s vysokym
anion gapem) spolu s laktatem pomahaiji identifikovat vysoce
rizikového pacienta (neboli pacienta v soku).

* Cenngjsi nez-li jedna izolovana hodnota laktatu je jeho dynamika v
Case (laktatova clearance).

 Laktatova clearance muze poslouzit jako velmi jednoducha a pritom
cenna monitorace uspesnosti nasich terapeutickych intervenci.



