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FLUIDI E INOTROPI IN PS

15) Somministrare 30 ml/kg di cristalloidi entro le prime 3 ore nei pazienti con
ipoperfusione correlata alla sepsi
Tipo di raccomandazione: A (fortemente raccomandato)
Consenso: 100%
Livello di evidenza: Il (studi di coorte non randomizzati).

16) Non utilizzare i colloidi nella rianimazione volemica del paziente settico
Tipo di raccomandazione: A (fortemente raccomandato)
Consenso: 100%
Livello di evidenza: VI (opinione di esperti).

17) Monitoraggio accurato del paziente sottoposto a fluidoterapia e adeguamento
dell’infusione dei liquidi quando si accerti o sospetti il sovraccarico idrico.
Tipo di raccomandazione: A (fortemente raccomandato)
Consenso: 100%
Livello di evidenza: Ill (studi di coorte non randomizzati).

18) Uso dell’ecografia polmonare per il monitoraggio della ridotta fluido-tolleranza.

Tipo di raccomandazione: B (esecuzione attentamente considerata)
Consenso: 100%
Livello di evidenza: Il (studi di coorte non randomizzati)




Obiettivi

* Migliorare la portata
cardiaca

* Garantire una adeguata
perfusione periferica

30-50% di pazienti volume responders all’ingresso in Tl

\CNA D
& ey
4 %
7 S &
g ¥
% m s
%, $
o5 re
“simev



Fluid administration in severe sepsis
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and septic shock, patterns and outcomes:
an analysis of a large national database
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23513 pazienti reclutati nelle ICU
di 344 ospedali
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ICU Fluid Balance
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Fig. 1. The fluid balance between the two groups was significantly less in the stroke
volume (SV) group at 24 h, 48 h, and at the end of the ICU stay compared with the usual
care (UC) group. Dashed lines represent the difference in length of stay (LOS) between

the two groups.

Table 3

SV resuscitation results as an independent variable for patient outcomes in multivariate

analyses.
Outcome Results Confidence intervals p-Value
Net-fluid balance - 4 h —360.91 mL —727.16 to —5.340 0.053
Net-fluid balance - 24 h —1391.95mL —2150.96to —632.95 <0.0001
Net-fluid balance - 48 h — 148526 mL  —2496.60 to —473.92 0.004
Net-fluid balance - ICULOS —2779.17 mL  —4686.48 to —871.86  0.005
In-hospital mortality OR 0.58 0.23-1.47 0.25
ICU LOS - survivors —2.55 days —498 to —0.12 0.040
Mechanically ventilated OR 0.34 0.15-0.80 0.01
Ventilator days —2.15 days —5.24-0.97 017
Vasopressor initiated OR 0.57 0.26-1.24 0.15
Vasopressor duration —2794h —51.16to0 —4.74 0.02
Acute dialysis initiated® OR1.11 0.08-15.74 094

ICU = Intensive Care Unit, LOS = Length of Stay.
2 Excludes patients that required chronic hemodialysis prior to admission.
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Am J Physiol Heart Circ Physiol 293: H583—-H589, 2007.
First published March 23, 2007; doi:10.1152/ajpheart.00195.2007.

Evaluation of a noninvasive continuous cardiac output monitoring system
based on thoracic bioreactance

Hanan Keren,! Daniel Burkhoft,> and Pierre Squara3
'Cheetah Medical Limited, Ra’anana, Israel; *Columbia University,
New York, New York; and *Clinique Ambroise Pare, Neuillv, Paris, France
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Noninvasive cardiac output monitoring
(NICOM): a clinical validation
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Fig.1 Regression PAC-CCO vs. NICOM (each point represents the
mean CO value during a period of stable CO). R=0.82. Slope =0.82
(95%CI=0.64-1.0) not significantly different from the identity line

(red dotted line)
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Fluid responsiveness predicted by noninvasive
Bioreactance-based passive leg raise test
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Fig. 1 A typical experimental recording
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Conclusions: In this specific
population of patients, it is clinically
valid to use the bioreactance-based
NICOM system to predict FR from
changes in CO during PLR.
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Clinical Decision is made to treat the patient with either fluid and/or vasoactive medications.

This may be due:
- MAP < 65, SBP < 90, or BP is rapidly trending lower

- low urine output
- any other clinical indication to administer/after fluid bolus or pressors
Vasoactive medication may be de-escalated at the clinician’s discretion but re-escalation

should trigger this PLR algorithm

[ < 10% SV Change ] { > 10% SV Change ]

1. Fluid bolus 0.5L x 1
2. Reassess MAP / SBP

v v

Pressor Dose
4i Persistent Hypoperfusion ’ ‘ Qgﬁﬂ:fgﬁ

Titrate Pressors (NE) to MAP > 65

Initial Dose = 0.10 ug/kg/min
OR

Increased by > 0.10 ug/kg/min

over prior baseline
May repeat 0.5 L fluid bolus x 1

v v

4i Yes] [ No }—»‘ Observe J A :
) . equate
Persistent Hypoperfusion ’ { Perfusion Observe

May initiate / increase pressor dose
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Figure 1 - Flow chart model of the algorithm used to guide treatment in the Fluid Responsiveness Evaluation in Sepsis-associated Hypotension study.
MAP = mean arterial pressure; NE = norepinephrine; PLR = passive leg raise; SBP = systolic BP; SV = stroke volume.



Assessed for eligibility (n = 5,535)

Excluded (n = 5,385)

¢ Not meeting inclusion criteria (n = 5,015)
¢ Declined to participate (n = 60)

¢ Other reason (n = 310)

[ Randomized (n = 150) J

Allocated to intervention (n = 102).
* Received allocated intervention (n = 83)
+ Did not receive allocated intervention (n = 19)

Admitted to General Floor (n = 3)
Immediate surgery/withdrew (n = 2)
Diabetic Ketoacidosis — withdrew (n = 1)
Withdrew consent (n = 2)

Device not available (n = 1)

Protocol not implemented (n = 7)
Moribund/DNR (n = 2)

Did not meet sepsis criteria (n = 1)

Allocation (ITT)

l
=)

Allocated to usual care (n = 48)

¢ Received allocated usual care (n = 41)

 Did not receive usual care (n =7)
Admitted to General Floor (n = 4)
Did not meet sepsis criteria (n = 2)
Known aortic abnormalities (n = 1)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued care (give reasons) (n = 0)

Analyzed (n = 83)
* Excluded from analysis (give reasons) (n = 0)

Analysis (m|

ITT)

Analyzed (n = 41)
¢ Excluded from analysis (give reasons) (n = 0)

Figure 2 - CONSORT patient flow chart diagram that tracks study participation and the number of patients whose condition was assessed for eligibility
but could not be included in the study. DNR = do not resuscitate; ITT = intent to treat; mITT = modified intent to treat.
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Figure 5 - Bar charts compare intervention to usual care for study end points. Bal = fluid balance; MACE = major adverse cardiac event.
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In conclusion, physiologically informed fluid and pressor
resuscitation with the use of PLR-induced SV change to
guide personalized management of sepsis-associated
hypotension and shock was safe. Among patients who met
prespecified enrollment criteria and were treated according
to protocol, dynamic measure-guided resuscitation was

associated with lower net fluid balance and reductions in

the risk of renal and respiratory failure. Functional
evaluation for lack of FR adequately identifies a group of
patients with sepsis-associated hypotension who should
not have further I'V fluids infused. Although PLR-guided
fluid and vasopressor resuscitation did not improve
survival in this study, the administration of IV fluids and
vasopressors only when they were likely to improve CO did

reduce 72-hour fluid balance and improve discharge to
I £ i
home. ?m



Conclusioni

170 Intern Emerg Med (2012) 7:163-171

Fig. 3 Suggested use of cardiac
output devices and monitoring Invasiveness
system within the hospital

system. ER emergency room, Complexity
OR/PACU operating room/post-

anesthesia care unit, SDU step

down unit, ICU intensive care

unit, ECOM endotracheal PAC
cardiac output monitoring Fick Method

ECOM
Pulse contour Technology

Doppler Technology Probe
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Fig. 3 Suggested use of cardiac
output devices and monitoring
system within the hospital
system. ER emergency room,
OR/PACU operating room/post-
anesthesia care unit, SDU step
down unit, /CU intensive care
unit, ECOM endotracheal
cardiac output monitoring

Intern Emerg Med (2012) 7:163—-171

Il trattamento dei pazienti con sepsi

e shock settico, dopo il

riempimento iniziale, richiede una

valutazione accurata della
condizione volemica

Un sovraccarico di volume si correla

ad una prognosi peggiore

La bioreattanta € una metodica
non-invasiva che consente una
valutazione accurata della Fluid
Responsiveness

Per la sua facilita di applicazione, la
bioreattanza puo essere utilizzata

facilmente in Medicina di
Emergenza-Urgenza
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