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Mechanismy srdecni dysfunkce v sepsi

e Dysfunkce myokardu je casta u tezké sepse a septického sSoku

* Muze se projevit diastolickou, systolickou dysfunkci LK a/nebo
dysfunkci PK

* Snizena EFLK jako jediné kritérium diagnozy je nepresna a
zavadeéjici

* Nebyl nalezen zadny rozdil v30 d. / 1 r. mortalité mezi
pacienty s dysfunkci myokardu a normalnim echo nalezem.

e | pres tyto nalezy je echo uziteCnym nastrojem k diagnoze a
urceni typu myokardialni dysfunkce v sepsi

Pulido et al. Clinical Spectrum, Frequency, and Significance of Myocardial Dysfunction
In Severe Sepsis and Septic Shock; Mayo Clin Proc.
July 2012;87(7):620-628



Mechanismus srdecni dysfunkce v sepsi
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Fig 1 A decrease in EF and increased end-diastolic volume are
commonly observed in septic shock. Stroke volume (SV)=LV
end-diastolic volume (LVEDV)—LV end-systolic volume (LVESV).
EF+SV/LVEDV. (a) Nomal myocardium; SV=70 ml, EF=(120—-50)

120=0.58. (B) Septic myocardium; SV=70 ml EF=(180—110)/
180=0.39.

/

J. D. Hunter, M. Doddi. Sepsis and the heart. British Journal of Anaesthesia 104 (1):
3-11 (2010)



Typy srdecni dysfunkce v sepsi

Total patients. N=10&
MNormal (%) Myocardial dysfunction (%)

Dysfunkce %
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Pulido et al. Clinical Spectrum, Frequency, and Significance of Myocardial Dysfunction
In Severe Sepsis and Septic Shock; Mayo Clin Proc.
July 2012;87(7):620-628



Mechanismy elevace cTnh a NP v sepsi
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Mechanismy elevace cTh v sepsi

* Elevace kardidlnich troponinu v sepsi, tézké sepsi a
septickém soku znaci dysfunkci levé komory a
Spatnou prognozu

e Uvolnéni troponinu se u téchto pacientt objevuje bez
pritomnosti onemocnéni koronarnich tepen, coz ukazuje na
jiny mechanismus nez je tromboticka okluze koronarnich
artérii (IM I. typu)

* Pravdépodobné jde o prechodnou ztratu
membranoveé integrity s naslednym unikem
troponinu nebo mikrovaskularni trombotické

postizeni
‘ IM I1. typu

Maeder M. et al. CHEST 2006; 129:1349-1366



Co noveého u troponinu? (ve zkratce)

* cTn puvodné vyuzivany pouze k diagnostice akutnich
koronarnich syndromu

* s novejsimi generacemi (t.C. veétsinou V. generace, tzv.
,hs") stoupa senzitivita, klesa specificita:

» méritelné hodnoty u vétsiny zdravych jedincl

» noveé zjistovany elevace nekoronarniho plvodu
(arytmie, sepse, plicni embolie, CMP atd.)

» IM 1. typu (trombotickd ischémie koronarniho
puvodu)
» IM 2. typu (netrombotickd ischémie, ,mismatch®)

Colours of sepsis, Ostrava, 30.1.2015



Co noveého u troponinu? (ve zkratce)

High-senzitivni metody:

casné zvyseni hs cTn u AKS (béhem 1-2 hod)

vylouceni AKS (rule-in/rule out protokoly)
— 3h (delta cTn 7 ng/l), 6h (delta cTn 9 ng/l)

v poslednich letech se objevuji diagnostickeé
algoritmy k vylouceni/prikazu AKS dle zmény
cTn v radu 1-2 hodin (delta cTn)

Colours of sepsis, Ostrava, 30.1.2015



TRAPID-AMI

) Cardiovascular Research __\I_l University Hospital
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Multicenter evaluation of a 1h-algorithm in the
diagnosis of myocardial infarction using
high-sensitivity cardiac Troponin T

Christian Mueller, Evangelos Giannitsis, Michael Christ, Jorge Ordéfiez-
Llanos, Christopher R. deFilippi, James K. McCord, Richard Body, Mauro
Panteghini, Tomas Jernberg, Mario Plebani, Franck Verschuren, John K.
French, Robert H. Christenson, Silvia Weiser, Garnet Bendig, Peter Dilba,

Bertil Lindahl,

for the TRAPID-AMI Investigators



TRAPID-AMI

Results

1282 Patients with chest pain

v

Oh <12 ng/L
and
Delta Th < 3 ng/L

1

Others

|

Oh 2 52 ng/L
or
Deita 1h 2 5 ng/L

|

Observational zone

Rule-in

813 Patients (63-4 %)
NPV: 99-1 %

|

285 Patients (222 %)
Prevalence of AMI: 22-5 %

184 Patients (14-4 %)
PPV 77-2%




Concentration

4 )
" g/l Elevace Tn
ruzného
100 Large myocardial infarction DLOJVOd u
10 Medium sized myocardial infarction, severe myocarditis

| Small myocardial infarctions, myocarditis, pulmonary embolism, shock, etc.

0.1 Micro myocardial infarction, myocarditis, pulmonary embolism, shock, acute
heart failure, renal dysfunction, subarachnoid haemorrhage, etc

0.0l Stable angina, chronic heart failture, left ventricular hypertrophy, subclinical
heart disease, etc.

0.001

Healthy individuals

Zdrof: Agewall, S., Giannitsis, E., Jernberg, T., Katus, H.: Troponin elevation in coronary vs. non-coronary

disease. Eur. Heart J., 32, 2011, s. 404-411.




Predikce mortality v sepsi - cTh

RR [IC95%]

2.22 [0.89; 5.57

Troponin

positive negative
Studies n/N n/N
Spies 1998 15/18 3/8
Turner 1999 4/12 0/3
Fernandes 1999 3/6 1/4
ver Elst 2000 16 /23 S/23
Ammann 2001 5/17 1/3
Mehta 2004 10/ 16 5/21
Brivet 2006 34 /54 35/91
Issa 2008 8/12 6/11
John 2007 25 /48 17 /57
Yucel 2008 13/16 7/24
Choon-ngarm 2008 17 /17 11/23
Kang 2009 30/50 25/71
John 2010 145 / 451 20 /147

Total (95% Cl)

= 4.00[0.09; 185.59]

} *  2.000.31; 13.06]

——+—  3.20[1.41; 7.27]

»  0.880.15; 5.14]

—  2.63[1.12;6.17)

—— 1.64 [1.18; 2.28]
¢ 1.22 [0.62; 2.39]
— 1.75 [1.08; 2.83]
—+——  2.79[1.43;5.42]
—+— 2.06 [1.34; 3.17]
— 1.70 [1.16; 2.51]
— 2.36 [1.54: 3.63]

3 C191(163;2.24] D

Test for heterogeneity: p=0.76 12=0% 01 |

Fig. 1 Meta-analysis of troponins to predict all-cause mortality in sepsis—forest plot
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Bessiére et al. Prognostic value of troponins in sepsis: a meta-analysis: Intensive Care

Med (2013) 39:1181-1189



Predikce celkové mortality v sepsi —
cTn a adjustované OR

Studies OR [IC95%]
Brivet 2006 — 1.16 [0.63; 2.13]
John 2007 ; > 2.64 [1.05; 6.65]
Kang 2009 —* 5.13[1.73; 15.20]
John 2010 I 2.02 [1.15; 3.54]
1 T T T

06 1.0 20 304050 OR
Test for heterogeneity: p=0.10 1°=52%

Bessiére et al. Prognostic value of troponins in sepsis: a meta-analysis: Intensive Care
Med (2013) 39:1181-1189



cTn a predikce mortality v sepsi
Zavery:

* Troponin se zvysuje az u 60% kriticky nemocnych a je
nezavislym a silnym prediktorem spatné prognozy

* Pro nekoronarni zvyseni troponinu neexistuji
specifické terapeutické moznosti

* Vyuziti zvysenych hladin Tn v sepsi je omezeno na
zpresnéni prognozy

M. A. HAMILTON, A. TONER, M. CECCONI:Troponin in critically ill patients. Minerva
Anestesiologica. Vol. 78 - No. 9, p. 1039-1045.



cTn a predikce mortality v sepsi
Zavery:

e ZvysSené hladiny troponinu identifikuji pacienty v sepsi
se zvysenym rizikem umrti

* |zolované zvyseni Tn muze slouzit jako varovny signal

* Chybéjici moznosti léecby sepsi indukované kardialni
dysfunkce limituji pouziti Tn v managementu sepse
* Pro urceni presného vyznamu hladin Tn v rizikove

stratifikaci a péci o septické pacienty jsou nutné velké
observacni studie a RCT

Bessiére et al. Prognostic value of troponins in sepsis: a meta-analysis: Intensive Care
Med (2013) 39:1181-1189



Elevace NP v sepsi

* |jiné mechanismy nez prepeéti stény levé komory
mohou prispét k uvolnéni BNP:

— pretizeni PK

— |écba katecholaminy
— selhani ledvin

— postizeni CNS

— produkce cytokinu

Maeder M. et al. CHEST 2006; 129:1349-1366



Predikce mortality v sepsi - NP

Table 2 NT-proBENFP and ENFP measurements

Marker Study Assay’ Optimal Timing Cut-off Sensitivity/ Proportion of Elevated
Point Specificity BNPs (%)
— (pg/mi)
MT- Varpula 2007 Roche, Elecsys 2010 On admission L] L5B/66 406
proBM P (28] analyzer
Mokart 2007 [29] Roche, Elecsys 2010 Day 2 after admission 6624 Bes77 549
analyzer
Roch 2005 [31]) Roche Elecsys 2010 Wirthin 24 hours after 13600 7383 487
analyzer admission
Brueckmann Enzyme immunoassay Day 2 after admission 11900 50490 211
2005 [32) (Biozal)
Stungess 20106 Roche, Elecsys 2010 Within 72 hours after 400 83/40 G567
[23) analyzer admission
Perman 2011 Biosite Diagnostics, Triage On admission 49 6369 476
(22
Lhao 2009 [24) Immunofluorescence 24 hours afrer 6814 o1 4803 471
assay’ admission
Chen 2009 [25] Biosite Diagnostics, Triage Within 24 hours afeer 113 B5/55 321
admission
YWucel 2008 [26] Immunoradiometric assay, On admission 321 10055 525
Shionoria
Post 2008 [27] Biosite Diagnostics, Triage  Day 5 after admission 121 fa3rhey 9.1
Ueda 2006 [30] Immunoradiometric assay, Day 2 after admission 650 92/80 5o
Shionoria
Champentier Immunoradiometric assay, Day 2 after admission 120 70067 441
2004 [33) Shionoria
Sturgess 2010e®  Biosite Diagnostics, Triage Within 72 hours afeer 254 B83/60 524
[23] admission

BNP = brain natriuretic peptide, NT-proBNP = N-terminal pro-B-type natriuretic peptide. *The study reported both BNP (Sturgess 2010a) and NT-proBNP [Sturgess
2010b). ¥ Manufacture and kind of assay. The manufacture was not reported. 1 AUC indicates the area under the receiver operating characteristic curve.

Wang et al.: Brain natriuretic peptide for prediction
of mortality in patients with sepsis: a systematic review and metaanalysis.
Critical Care 2012 16:R74.



Predikce mortality v sepsi - NP
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Figure 2 Funnel plot for the predictive value of elevated BNP
or NT-proBNP for mortality in patients with sepsis. ENP = brain
natriuretic peptide, NT-proBNP = N-teminal pro-B-type natriuretic

peptide.
" y

Wang et al.: Brain natriuretic peptide for prediction
of mortality in patients with sepsis: a systematic review and metaanalysis.
Critical Care 2012 16:R74.



High BMP Mormal EMP Odds Ratio Odds Ratio

_Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% Cl
1.1.2 BNP
Charpentier 2004 T 15 3 19 5.8% 4 67 [0.95, 23.04] |
Chen 200% 1058 197 17 130 12.9% 7.59 [4.24, 13.57] —
Perman 2011 46 383 9 432 12.0% 6.23 [3.01, 12.91] -
Post 2008 29 55 a 3| 10.7% 3.59 [1.44, B.98] -
Sturgess 2010a 5 11 1 10 4.0% 7.50 [0.69, 81.253]
Ueda 2008 11 13 1 L2 3.6% 44,00 [3.38, 573.41] *
Yucel 2008 20 21 0 18 2.5% 533.00 [20.46, 13885.84] -
Zhao 2009 36 48 3 54 8.1% 51.00 [13.42, 193.83) —F
Subtotal (95% CI) 753 1 60.7% 10.44 [4.99, 21.85] -
Total events 259 43

Heterogeneity: Tau® = 0.58; Chi® = 19.44, di = 7 [P = 0.007); F = 64%
Test for overall effect: £ = 6.22 (P < 0.00001)

1.1.3 NT-proBNP

Brueckmann 2005 a8 12 8 45 T.6% 9.25[2.23, 3B.38] - =
Mokart 2007 22 28 4 23 7.7% 17.42 [4.27, 71.07] -
Roch 2005 16 19 6 20 6.9% 12.44 [2.61, 59.25] —
Sturgess 2010b 5 14 1 7 4.0% 3.33[0.31, 36.11) "

Varpula 2007 39 103 28 151 13.0% 2.68 [1.51, 4.74] —

Subtotal (95% Cl) 176 246  39.3% 6.62 [2.68, 16.34] .

Total events a0 47

Heterogeneity: Taw® = 0.56; Chi* = 9,38, df = 4 (P = 0.058); I = 57%
Test for overall effect; Z =410 (P < 0.0001)

Total (95% Cl) 929 957 100.0% 8.65 [4.94, 15.13] <
Total events 349 90
Heterogeneity: Tau® = 0.54; Chi* = 32.91, df =12 (P = 0.001); I = 64%
Test for overall effect: £ = 7.55 (P < 0.00001)
Test for subaronn differences: Chif =059 df = 1P = 0.44% F =%
Figure 3 Summary of odds ratio of mortality in septic patients with elevated BNP or NT-proBNP. BMNP = brain natriuretic peptide, NT-
\ proBNP = N-terminal pro-B-type natriuretic peptide
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Wang et al.: Brain natriuretic peptide for prediction of mortality in patients with sepsis:
a systematic review and metaanalysis. Critical Care 2012 16:R74.



NP v sepsi - zavery

e Zvysené BNP nebo NT-proBNP je pravdépodobné
silnym prediktorem mortality u pacientu v sepsi

* Tento test muze rychle a relativné levné zlepsit
predikci mortality v sepsi

* Dalsi studie s véetsi statistickou silou jsou treba pro
standardizaci stanoveni, urceni optimalnich cut-off
hodnot a prognostické hodnoty BNP ve spojeni s
dalsimi biomarkery

Wang et al.: Brain natriuretic peptide for prediction of mortality in patients with sepsis:
a systematic review and metaanalysis. Critical Care 2012 16:R74.



Nové markery srdecni dysfunkce

copeptin

A-FABP

LpPLA2

Midregionalni proadrenomedulin
Receptor ST2 (rec. pro interleukin 33)

Colours of sepsis, Ostrava, 30.1.2015
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