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hemodynamic recommendations: a step
forward or a return to chaos?

Glenn Hernandez' and Jean-Louis Teboul” ®

Since the first publication of the Surviving Sepsis Campaign
(SSC) guidelines [1], a corpus of contradictory evidence as
well as physiological objections on critical aspects of the
hemodynamic resuscitation have emerged over time [2—4].

The most FECERtISSE guidelines [5] have Fadicallj moved
from a Stfuctured Bumdle approach to Extremely broad rec-
ommendations, leaving fundamental pieces of care [Without
CISAFCHEIgUIdance for attending physicians, especially for
monitoring and treatment. We wish to critically analyze po-
tential negative consequences of some SSC’s hemodynamic
recommendations and to discuss neglected areas.

Fluids

It is now fecommended to infuse AENEASEISONMAI/KE of
IV crystalloids within the fiESEBBBR of resuscitation of
sepsis-induced hypoperfusion. We are concerned by
both the predefined volume and timeframe. First, @8l sep-

tic patients do fotlexhibitithe S8fE degree of Rypovol-
emia. For instance, @bdominal SEPsiS inducing massive
internal or external fluid losses is generally ot EqUiva-
[éft to community-acquired phedmoniad in terms of
volume deficit. Deliberate administration of 30 mL/kg
of fluids in patients with pneumonia with cardiovascu-
lar comorbidities might eventually result in pulmonary
edema and hasten the need for mechanical ventilation.
Initial fluid resuscitation should be [fdiVidualized ac-
cording to several elements, including Elifiical Sigi§ of
hypovolemia, body temperature, PUllS€ pPressute, age,
comorbidities, and sepsis origin. If hypovolemia is as-
sumed to be a major component of hypoperfusion,

fluids should be infused as a FEpidIfIGAIBGIES to increase

meanisystemicHfillingIpressure, venous FeHli, and SEroke
VOIUiiE [6]. The §@ii€ amount of flids ifsEdNBM can-
6t have a feastrablé Efféct on systemic blood flow in
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this context. Second, early reassessment of hemodynamics
is a fundamental aspect of management of patients with
shock [7]. It is [iifeasonableNtolvaitiforiBii—as it is
Stiggested in the SSE guidelines [5]—before reassessing
the effects of the initial fluid therapy.

Vasopressors

From the last version of the SSC publication [5], it is [ifif
clear when norepinephrine should be initiated. The reader
could understand that the decision should be made only
at the time of the first reassessment (3 h). One major char-

acteristic of §epti€ SHOEK is Vasoplegid, where the need of a
[fasopressor is mandatory since flfiid resuscitation AlGHE
[GafinGt Festore vascular tone and thus cannot completely
correct profound hypotension [8], which is an event as-
sociated with mortality [9]. In addition, sepsis-induced

vasoplegia results in a [dfafmaticatalllinydiastoliciarterial
PEESSUEEN(DAP), which represents the HpSticai Pressuie
for peffision of the 1&ft emntricle. A IGWIDAP] especially in
the context of tachycardia, can be an gasylbedsideNtool to
identify patients who ieediearlylinitiationiofaVasopressor.
This was mentioned in the previous publication of the
8C@ [10] but disappeared inexplicably in the FOSE Fecent
one [5]. Edflj initiation of a @SOPLessor not only can rap-
idly correct hypotension in case of low vascular tone but

also can oI hamAAUAOVeoad)

Perfusion monitoring
After several recent negative trials testing the use of cen-
tral venous oxygen saturation (S&/03) as a faEget for early

resuscitation of septic shock [4], the SS@ has @bandoned
its initial recommendation to include ScvO, as part of

standard monitoring. This could lead to a loss of confi-
dence in the value of multimodal perfusion monitoring to
assess the adequacy of systemic blood flow in relation to

oxygen demand. This is profoundly Fégrettable Sifice a 16w
S&/03 generally reveals an [fiadeqiiate Eardiac GHEPHE and
suggests the presence of a Rypoperfusion context in case
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of a persistent hyperlactatemia (floW#Sensitive Ihyperiact
fateniia) [11].

Eactateinormalization as a resuscitation target

Normalization of 1actate is fecommended by the §8@ as
a resuscitation g@al since it is assumed that tissue hyp-
oxia is the main source of lactate production. However,
there are several unresolved concerns about the role of
lactate as an appropriate resuscitation target. First, be-
sides_hypoperfusion, TEHEiCAVeTNEETODICHIGCIAT
production and impaired hepatic lactate clearance have
been suggested as important contributors to [PeESiStent
hyperlactatemia [12]. Since non-hypoperfusion-related
CatsesIofIhypetlactatemia might predominate in an un-

known number of patients, aiming at strictly normaliz-

ing lactate might lead to EXcessivelfesuscitation with

inherent fluid and vasopressor overload, and eventually to
increased morbidity and mortality. Second, the dyiiamniics

of F8EOVeRy of blood [HGEAEE exhibits » Gomplex pattern

and might fi6f, therefore, be the |FEStItGOINforNTeal tifie
BSSESshient of the effect of hemodynamic resuscitation

[12-14]. A recent study by Hernandez et al. [14] demon-

strated that GHIy#50% of SEpEic SHOEK Survivors moTalize
lactate duFing the fifSEI248H of management. Variables
suclh 4> S0, central venous-arterial PCO, gradient
[P(&#8)COY), and peripheral (§Kifl) Pefflision markers
exhibit a Verylfastinormalizationirate in relation to sys-

temic flow optimization, whereas blood |8¢tateé shows a

biphasic Fespomse with an f[fifial f@pid improvement in
parallel with the above-mentioned variables, followed by a
much SloWerntrendithereatte [14]. Thus, a concomitant
low SevOy, or high Plev-a)CO,, or abnormal peripheral
PEtfsion defines a “liyjpoperfusion comtext in which

increasing systemic blood flow may contribute to blood
lactate decrease. Applying these criteria to septic hyper-
lactatemic patients in a recent proof-of-concept study
clearly differentiated two subpopulations of patients
exhibiting markedly different risk of morbidity and
mortality [11].

Conclusions

Important knowledge on the pathophysiology of septic
shock has been built up over decades of experimental
and clinical research. Translation of these scientific
foundations into clinical practice has, however, been
slow and erratic. For such a condition with a [ioTtality
risk of at least BOZ40%, we should EXpeEt the rationale

of consensus recommendations to be firmly grounded
on PatRGPRYSIGIeEY. Our opinion is that M€ of the re-
cent. SSC’s hemodynamic recommendations move far
Evayiftomithisliobjective and might not constitute a

valuable contribution to improve septic shock morbidity
or mortality.
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DAP: Diastolic arterial pressure; IV: Intravenous; P(cv-a)CO,: Carbon dioxide
pressure difference between central vein blood and arterial blood;

PCO,: Carbon dioxide partial pressure; ScvO,: Central venous oxygen
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