THEMES

» Sepsis ef BMR
» SDRA

» Mutrifion

ORGANISE SON

24

CONGRES
NATIONAL

de REANIMATION
29-30 Novembre 2019

Hatel Radisson Blu - Hammamet

» Monitorage hémodynamique

saignements et insce
www.aturea.org

PN
xﬁiﬁ.ﬂr"

Monitorage des lactates

dans le choc septique

Pe Ben Lakhal Salah



VENDREDI 29 NOVEMBRE 2019

UB 50-10:10 : Mumturage des lactates dans le choc septique Pr S. Ben Lakhal

10:10-10:30 : Solutés balancés Pr S. El Atrous
10:30-10:45 : Discussion




% %IE-"

L Epidémiologie

10% des admissions a I’hopital

Selon vos soins apportés

Toutes [es.d|SC|pI|nes dans les premiéres 24 heures
médicales




ugm‘zs Clinical Review & Education
IONAL
NIMATION
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Choc septique
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Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Developing a New Definition and Assessing New Clinical
Criteria for Septic Shock

For the Third International Consensus Definitions

for Sepsis and Septic Shock (Sepsis-3)
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98 patients were admitted to tha ICU

Jduse to presenting with a serious infection

SEPSIS-2
CLASSIFICATION

76 (78%) patients
with septic shock

20 (01%) patients dischargad
from the hospital

54 (71%) patients
discharged from the hospital

We can conclude that the new Sepsis-3 criteria can make a dis-
tinction between 2 very different levels of severity associated with
very dissimilar prognoses. Based on our experience, the addition of
the SOFA scale score and the lactate levels in the definition of septic
shock seems to improve the ability to assess the risk of inpatient hos-
pital mortality when applied to patients with septic shock admitted to

the HED.




Monitorage de la macrocirculation est-il suffisant?

Pourquoi?
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Altérations endothéliales

Alteration de la vasoréactivité artériolaire

Alteration de la perfusion capillaire

Alteration du globules rouges




Défaillance circulatoire aigu¢ induisant une inadéquation

entre les apports et I¢s besoins en oxygéene

Hypoxie cellulaire
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Métabolisme anaérobie de la
malperfusion tissulaire

Glycolyse aérobie accélérée due
au stress adrénergique

Clairance réduite

Effets médicamenteux

Dysfonctionnement de la
microcirculation

Hypoxie cytopathique et I'atteinte

mitochondriale directe
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PROBABILITY OF SURVIVAL
Ex | tudies on Lactate

f the Severity of
re (Shock)

ELMONEN A, ArFiFi, Pa.D.

Circulation. 1970;41:989-1001
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Figure 7

Probability curve indicating the likelihood of survival
based on a given value of arterial blood lactate {L).
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Diverses études ont confirmé ces données, y
compris chez des patients en choc septique
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. The prognostic value of blood lactate levels relative to that of vital
signs in the pre-hospital setting: a pilot study
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SOFA vs. SOFA}<0.001
ons

1 to its simplicity and accuracy, lactate is a better
: factor than qSOFA and SOFA in adult patients
s. Further study is needed given that this work is

Y retrospective data and that the timing of lactate

AN AEEE

emames 00 s s00 & 0 o0 ﬁ'ﬂn in thiS Si]ld}' mﬂ}' aﬂEd I"Esu.lts ﬂbtain'Ed

74

SOFA va. SOFA)<0.00
30FA vs. Lactate)<0.001
IOFA vs. Lactate)=0.248

ﬁli ¢I‘ m
Fig. 1 The detailed proce Fig. 3 The association between lactate and SOFA score (r=043, P= | -5eeomor

0). Pearson analysis was performed . el o
% J




Original Article JBPKIHS 2019; 2(1): 43-51

Serum Lactate Level as a Predictor of Outcome in Patients with Septic
Shock

Rupak Bhandari, R Bhandari, M Paudel, GB Malla
Department of General Practice and Emergency Medicine, BPKIHS, Dharan

To determine serum lactate levels at the time RoC Curve

outcome and correlate lactate levels with the 1SS
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30-day mortality associated with persistent elevation of NEWS 25
| + Lactates > 2 mmol/L |

mNEWS <5 = NEVW
Icna | |

Conclusion

Persistently elevated NEWS, from prehospital through
the ED to the time of ward admission, combined with
an elevated ED lactate identifies patients with suspi-
cion of sepsis at highest risk of mortality, and could be
used to allow focused management in the acute hospi-

tal setting.

Pre-hospital” ED”
Time points at which NEWS trend measured

13,6% vs 29,3% 13,3% vs 32,2% 16,4% vs 42,1%
p < 0,001 p < 0,001 p < 0,001
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Vitesse de
décroissance de
"hyperlactatémie

Michol et al. Critical Care 2011, 15:R
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Figure 2 Adjusted® odds ratios for Lac,,, referenced against
the lowest quintile * adjusted for APACHE I, diagnosis, age,
gender, ventilation, surgery, admission date, hospital number of
measurernents. 95% CI, 95% confidence interval; APACHE I, Acute
Physiology and Chronic Health Evaluation [, LAC,,,, delta lactate,
change in lactate in the first 24 hours. Lac,., change in lactate over
the first 24 hours.

Plus grande est la clairance,

meilleures sont les chances de survie
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Figure 4 Raw and adjusted* odds ratios (95% CI) for death with Lacas referenced against zero change. * adjusted for APA(
diagnosis, age, gender, ventilation, surgery, admission date, hospital number of measurements. 95% Cl, 95% confidence interval; APACHE
Acute Physiolegy and Chronic Health Evaluation Il; LACaz,, change in lactate in the first 24 hours; Lac,,, lactate clearance at six hours,

>60%

Clairance > 60 % dans la limite de
h d’admission = meilleur devenir




Total number of ICU
admissions
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5 | CONCLUSIONS

For ICU patients with septic shock, we found an optimal rate of

lactate decrease to be z2.5% per hour during the first 24 hours of
ICU. A delay in this rate was associated with an increased risk of
30-day mortality, in particular, in combination with baseline lactate
>4 mmol/L. This study shows that the data obtained from point-
of-care arterial blood gas analyser, which are frequently and easily

checked at the bedside, allow for the determination of short time

Probability of survival

lactate reduction rates, which can be preferable when monitoring

acute responses to treatment changes. To further improve the valid- i I a 1L actate < 4 mmol/L and A Lact/h = 2.5%/h
b -+ 'Lactate > 4 mmollL and & Lacth = 2.5%/h
; c -/ TLactate < 4 mmollL and A Lact/h < 2.5%/h

an expansion of sample size is suggested. 0.4 d - 'Lactate > 4 mmolL and A Lact/h < 2 5%/h
1-S¢ T :

ity of these results, an external validation in other centres including
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FIGURE 2 Receiver operating ct
lactate and AlLact/h for 30-d morta
Alact/h: mean hourly reduction rat
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Table 2. Univariate and multivariate analysis of 6 and 24 hour lactate normalization.

_creatin Conclusions
ﬂﬂrtn

| Mortality 21,4% |

=4 Logistic Regression analysis Univariate analysis Multivariate analysis p-value
L OR [95% CI] OR [95% CI|
Early lactate normalization

6 hour lactate normalization OR0.42 [95% CI10.33-0.53] QR 0.58 [95% CI 0.45-0.75] =2 0,001
.PLEE OR1.02[95% CI 1.01-1.03] OR1.03 [95% CI 1.02-1.04] < 0,001
Sex (Male) OR0.76 [95% CI0.61-0.94]
Diabetes OR1.25 [95% CI 1.00-1.56]
Malignancy OR1.43[95% CI 1.13-1.81] OR 1.53 [95% CI 1.17-2.00] 0,002
Pulse rate, beats/min OR 1,02 [95% CI 1.01-1.02] OR1.01 [95% CI 1.01-1.02] = 0,001
Hemog '~ " A S R i . S ki

Creactt Early lactate normalization within 6 h as well as delayed lacl:atelnnrma]izatinnlwitlﬂn 24h

_SOFAs from shock recognition was also independently associated with mortality. Lactate normaliza-

Lz—i:: tion may have a role in early risk stratification as well as a therapeutic target.

Age OR 1.02 [95% CI 1.01-1.03] OR 1.03 [95% CI 1.02-1.04] =< 0.001
Sex (Male) OR0.76 [95% CI10.61-0.94]

Diabetes OR1.25 [95% CI 1.00-1.56]

Ma]iﬁnanq.r OR1.43[95% CI1.13-1.81] OR 1.49 [95% CI 1.13-1.95] 0.004
Pulse rate, beats/min OR 1.02 [95% CI 1.01-1.02] OR 1.01 [95% CI 1.01-1.02] < 0.001
Hﬂno-Elﬁbin. E;"d.L OR0.92 [95% CI0.88-0.96] OR0.91 [95% CI 0.87-0.96] 0.001
Creatinine, mg/dL OR 1.13 [95% CI 1.06-1.20]

A spartate transaminase, [U/L OR 1.00 [95% CI 1.00-1.01]

C-reactive protein, mEde OR 1.01 [95% CI 1.00-1.02]

SOFA score OR1.23 [95% CI 1.20-1.27] OR 1.19 [95% CI 1.15-1.23] < 0,001
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127-1.85
1.04-1.07

constituting a quick and easy risk stratification param- g "
eter. For future prospective studies with treatment algo- "
rithms specifically including ALac as target, we provide
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Intensive Care Med (2019 45:113-114
hittps:doi.ong/10.1007 /s00134-018-05507-8

In conclusion, despite its limitations, the study by _ |
Le Masyuk et al. identifies a cutoff value of 19% lactate

pt changes to discriminate patients at high risk of death that
could be integrated in future studies that will evaluate
the clinical eftectiveness of lactate-guided resuscitation
protocols.
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RESUSCITATION

A summary of all statements determined by the

2012 RECOMMENDATIONS

Protocolized, quantitative resuscitation of patients with sepsisinduced tissue
hypoperfusion (defined in this document ashypotension persisting after initial
fluid challenge or blood lactate concentration = 4 mmaol/L). Goals during the first
& hours of resuscitation:

a. Lentralvenous pressureE&—_llmm Hg
b. Mean arterial pressure = 65 mmHg
c. Urine output = 0.5 mL/kg/hr
d. Centralvenous (superior vena cava) or mixed venous oxygen saturation
70% or 65%, respectively (grade 1C).
In patients with elevated lactate levels,targeting resuscitation to normalize
lactate (grade 2C).

pressure (MAP) of 65 mm ng in patients with

septic shock requiring vasopressors (strong rec-

2016 RECOMMENDATIONS

A.INITIAL RESUSCITATION

1. Sepsis and septic shock are medicale mergencies, and we recommend that
treatment and resuscitation begin immediately (BPS).

2.  We recommend that, in the resuscitation from sepsis-induced hypoperfusion, a
least 30 mL/ kg of IV crystalloid fluid be given within the first 3 hours (strong
recommendation, low quality of evidence).

3. We recommend that, following initial fluid resuscitation, additional fluids be
guided by frequent reassessment of hemodynamic status (BPS).

Remarks: Reassessment should include a thorough clinical examination and
evaluation of available physiologic variables (heart rate, blood pressure, arteria
oxyEen saturation, respiratory rate, temperature, urine output, and othersas
available) as well as other noninvasive or invasive monitoring, as available.

4. We recommend further hemodynamic assessment (such as assessing cardiac
function) to determine the type of shock if the clinical examination does not lez
to a clear diagnosis (BPS).

5. We suggest that dynamic over static variables be used to predict fluid
responsiveness, where available (weak recommendation, low guality of
evidence).

6. We recommend an initial target mean arterial pressure of 65 mmHg in patients
with septic shock requiring vasopressors (strong recommendation, moderate
guality of evidence).

7. We suggest guiding resuscitation to normalize lactate in patients with elevated
lactate levels as a marker of tissue hypoperfusion (weak recommendation, low
guality of evidence).

-

and treatment. As part of this, we recommend that initial



Intensive Care Med (2019) 45:420-433
https://doi.org/10.1007/s00134-019-05544-x

‘Until such time, microcircula- ®

Cha || tion-guided therapy in septic shock will continue to be ‘chww

relegated to the research arena.
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Daniel De Backer' ®, Maurizio Cecconi?. .uisuh tiné, meocieds- 3, Flavia Machado®, Sheila Nainan Myatra®,

tion-guided therapy in septic shock will continue to be |

Marlies Ostermann®, Anders P relegstedtotheresearchatena. ' Jean-Louis Vincent® and Keith R. Walley'®

& 2019 Springer-Verlag GmbH Germany, part of Springer Nature
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St characteristics of included randomized controlled trials included in the meta-analysis.
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T pyskarich et al, 20121
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Number: total (LG/control) Goals in LC Goals in control group Follow-up Risk 0
Jones et al 20101 300 (150/150) LC=>10%%6h Sov0z > 70% In-hospital mortality Low
UP >0.5mLkg/h UP = 0.5mL/kg/h
MAP > 65 mmHg MAP > B5mmHg
353 (178/175) LC=>10%6h Sov0z >70%, In-hospital mortality Low
Zhou et al, 201719 360 (180/180) LC=30%/6h Sev0, =>70% 60-Day mortality Low
CVP =>BmmHg CVP =B mmHg
MAP = 65mmHg MAP >B5mmHg
Tian et a, 20120 62 (4319) LC=>10%6h OR Sov0p >70%, 28-Day mortality Low
LC =30%/6h UP >0.5mLkg/h.
UP= 0.5mlL/kg/h MAP =65mmHg
MAP = 65mmHg
Wang et al, 2014¥] 57 (26/31) LC >50%/6 h Sov0, > 70% 28-Day mortality Low
UP =0.5mlkg/. UP = 0.5mL&kg'h
MAP =65 mmHg MAP =B5mmHg
Lyu et al, 2015F 100 (50/50) LC=>10%/6 h Sev0, >70% 28-Day mortality Low
UP =0.5mL&g'h UP = 0.5mLka'h
MAP = 65mmHg MAP = 65mmHg
Yu et al, 2013 50 (25/25) LC>10%6h Sev0, = 70% 28-Day mortality Low
UP =0.5mLkg/h UP = 0.5mLAkg'h
MAP =65 mmHg MAP =B5mmHg

LC =lackie clearance, MAF = mean arterial pressure, Scvlls = central venous axygen saturation, UP = urine output.

a2

J

Figure 1. Flow diagram of study inclusion. RCT =randomized confrolled trial.
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3.1.1 Lactate-guided therapy versus Scvo2>T70%
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i Lactate as a goal of what?

Intensive Care Med (2019) 45:82-85
https://doi.org/10.1007/s00134-018-5213-x

Lactate = molécule, & —waur, source d'énergie,
composant de certa SN VR B lateur majeur de la
bioénergétiq . ‘ / ysiologique)

> '
o

Une telle complexité renc ""- ia définition de I'objectif

pour I youloir réduire les niveaux de lactate © cible

© 2018 The Author(s)

Aucune logique en termes d’hémodynamique, de
bioénergétique ou de protection des tissus




dPCO2 > 6 mmkig

Surg about no other cause?
Incraass flow to Source control
dPCO2 =6 mmHg Observe
Re-measure lactate 1-2h

Lactate «

Fig. 1 Flowchart on the dinical use of increased lactate levels. 50v02 central venous hemoglobin oxygenation, dPCO2 central venous—arterial PCO,
difference







Table 1
Demographic and baseline characteristics of patients.

Characteristic
= —
Gender ET Nl~la

RAD T inear = ),.884

7. Conclusion

Sequential m & n| R?2 Linear =0.587 7.0
Acute F]'I}E:HJ 10
Lactate level

Our data suggest that different variables have only minimal impact
on the relationship between arterial and peripheral venous samples,
and in the initial phase of resuscitation in septic shock patients we can
use venous lactate measurement instead of arterial lactate measure-
ment. Additionally, when using lactate as a biomarker, both initial lac-
tate level and its clearance should be used to predict prognosis in
critically ill septic patients.
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