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Early goal directed therapy: where do we stand after the individual

patient’s meta-analysis?

Daniel De Backer', Joe Kadou’

'Department of Intensive Care, “Department of Emergency Medicine, CHIREC Hospitals, Université Libre de Bruxelles, Brussels, Belgium
Correspondence to: Dr Daniel De Backer. Department of Intensive Care, CHIREC hospitals, Rue Wayez 35, B-1420 Braine I’Alleud, Belgium.

Email: ddebacke@ulb.ac.be.

Provenance: This is a Guest Editorial commissioned by the Section Editor Biao Zhang, MD (Department of Critical Care Medicine, Suzhou

Integrated Chinese and Western Medicine Hospital, Suzhou, China).

Comment on: PRISM Investigators, Rowan KM, Angus DC, et 4/. Early, goal-directed therapy for septic shock—a patient-level meta-analysis. N Engl

J Med 2017;376:2223-34.

Received: 26 October 2017; Accepted: 27 October 2017; Published: 17 November 2017.

doi: 10.21037/jecem.2017.10.07
View this article at: http://dx.doi.org/10.21037/jeccm.2017.10.07

In the recent years, the issue of early goal directed therapy
(EGDT) has led to many debate. EGDT became popular
after the Rivers’ trial (1). In that single center trial including
263 patients with septic shock, EGDT application in the
emergency department (ED) resulted in an important
decrease in 28-day mortality from 46.5% to 30.5% (P<0.01).
Even though the main difference in hemodynamic goal
was the target of central venous oxygen saturation (ScvO?2)
that has to be maintained above 70%, the entire package,
including maintenance of mean arterial pressure (MAP)
>65 mmHg, central venous pressure (CVP) between
8-12 mmHg and urine output >0.5 mL/kg.h, was adopted in
resuscitation guidelines (2). The trial was heavily criticized.
Many of the criticisms were directed to the targets, and
especially CVP as CVP is not an excellent indicator of fluid
responsiveness, as well as to some of the interventions used
to increase ScvO2 and in particular to the frequent use of
red blood cell transfusions. Also the incidence of low ScvO2
at baseline was higher than in subsequent observational
trials. All these factors raised the issue of the external
validity of the trial.

Interestingly, several before and after trials evaluating the
implementation of EGD'T in clinical practice repeatedly
reported an improvement in outcome (3,4). Without
surprise, meta-analyses tacking into account these before
and after trials demonstrated a survival benefit of EGDT (5).
It was however difficult to ascertain that the improvement
in outcome has to be attributed to EGDT as many other
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factors may also have contributed. Interestingly, adherence
to all the components of EGDT was often low, also
mitigating the potential role of EGDT in the reported
improve in mortality.

Three large scale multicentric studies, (ProCESS (6),
ARISE (7), and ProMISE (8), addressed the issue whether
protocolized care guided on ScvO2 may improve mortality.
The three trials failed to show any significant effect on
mortality. In a meta-analysis combining these to the Rivers’
trial, no beneficial effect but also no harm was reported (9).
A striking difference between the Rivers’ trial and the three
recent trials was that the ScvO2 was already in target at
inclusion, leaving minor room for improvement and hence
for efficacy of the interventional protocol. Also mortality
in the control group was much lower in the recent trials
18.9%, 15.7%, 24.6% respectively compared to 46.5%.
These two factors were considered as indicators of improved
care of patients with septic shock over time, including better
resuscitation prior to inclusion so that ScvO2 was already
at target at inclusion, and contributing to the decreased
mortality so that EGDT could be considered as no more
effective.

While one may have suggested that the issue was closed,
the debate wasn’t over as these recent trials were also
heavily scrutinized (10,11). In particular, their low inclusion
rate (0.5-0.7 patient/center/month) was considered to
potentially lead to selection bias (10,11). Indeed, it is quite
surprising to consider that these centers were able to

jeccm.amegroups.com F Emerg Crit Care Med 2017;1:36


https://crossmark.crossref.org/dialog/?doi=10.21037/jeccm.2017.10.07

Page 2 of 3

include only 6-12 patients per year. In these conditions,
sepsis would not be considered as an important health
issue. For the comparison, a mandatory report in the New
York State of patients admitted to the ED with sepsis and
submitted to bundled care inspired from SSC guidelines,
included 49,331 patients (of whom 45.3% in septic shock—
meeting the same definitions as in the three interventional
trials) in 149 hospitals in 27 months, which corresponds
to 5.5 patients per center per month (or 65 patients per
center per year). While inclusion may have been limited by
logistical reasons (required presence of research assistant)
this extremely low ratio of included patient (1 patient
included for 8-11 potential patients) suggest that other
factors played a role in patients selection and patient
selection may impact the result of the trial (12). Several
indices pointed out that less severe patients were included,
as illustrated by a predominant inclusion during office hours
(while protocolized care may be more beneficial during out-
of-office hours when more junior doctors are taking care of
the patients) and, even more importantly, by the observation
that 20% of the patients were not admitted to the ICU but
rather to the wards (9). Accordingly, De Backer and Vincent
questioned whether the three negative trial provided a
definitive answer (10).

Recently a patient-level meta-analysis was conducted
by the authors of the three recent trials (13) and may
perhaps help to provide this definitive answer. It has the
advantage to achieve enough power (the three recent trials
were underpowered, as the mortality was lower than that
expected at time of planning the study). Given the similar
design of the three recent trials and the fact that this meta-
analysis was planned in advance by the authors before
completion of the trials so that common information would
be collected in their respective trials, this meta-analysis can
almost be considered as a trial in itself. Conducting it at the
individual level allows to explore heterogeneity of the effects
of EGDT, looking at several subgroups and at the influence
of various factors. The meta-analysis comprised 3,723
patients at 138 hospitals in seven countries. Mortality at 90
days was similar for EGDT [462 of 1,852 patients (24.9%)]
and usual care [475 of 1,871 patients (25.4%)]. The adjusted
odds ratio was 0.97 (95% CI, 0.82-1.14; P=0.68). Subgroup
analyses showed no benefit from EGDT. The authors
specifically evaluated whether the more severe patients
might benefit from EGDT. There was no difference in
the risk of death between patients treated with EGDT and
control in the subgroups of patients with higher serum
lactate level, nor inpatients with combined hypotension
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and hyperlactatemia. Similarly, the risk of death was similar
with both approaches in patients with higher predicted risk
of death. There was no impact of EGDT according to of
the time from shock to randomization, delay in antibiotic
administration, or inclusion during office hours or not.
Similarly, there was no benefit of EGDT in hospitals with a
lower propensity to use vasopressors or fluids during usual
resuscitation. These results altogether confirm that there
was no signal that EGDT provided any benefit in the entire
population as well as in any predefined subgroup in these
three recent trials.

This meta-analysis also confirmed the excellent care
provided to these patients: 97% received fluids in a median
amount of 28 mL/kg before randomization and 93%
received antibiotics before randomization with a median
time from ED presentation to antibiotic administration
of 75 min. The median time from ED presentation to
randomization was 160 min.

What these result do not overcome is the selection bias:
385/1,973 (20.5%) of the patients in the control group were
not admitted to the ICU, 87% of the patients were included
in office hours. In addition, some subgroup analyses were
still limited by the number of patients in that specific
subgroup. While the authors did not find any difference
between patients included during in-office hours and during
out-of-office hours, this last subgroup was restricted to
only 485 patients (13% of the trial population). Similar
comments apply when considering the most severe groups
(combination of refractory hypotension and hyperlactatemia
at inclusion represented only 17% of the population).
Unfortunately, it was not feasible to conduct a subgroup
analysis in the patients admitted to the ICU, as this may
have been affected by therapy and was not predefined at
baseline. Finally, the fact that ScvO2 was already at target
when patients were enrolled can also not be overcome as
SevO2 was measured only in the interventional groups
in the three multicentric trials. Hence, even though
strengthening the information already provided by each of
the three trials, this meta-analysis provides only minimal
new information and, beyond the sample size, cannot
abolish the limitations of the original trials.

Thus, where do we stand in 2017? Each of the four trials
(the Rivers’ trial and the three multicentric trials) provide
its own information and none can be neglected. Clearly the
multicentric trials demonstrate that there is no room for
EGDT in the less severe patients. But the doubt remains in
the most severe patients. In the Rivers’ trial, these patients
were shown to benefit from EGDT. The individual meta-
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analysis does not contradict nor confirm the Rivers’ trial.
Accordingly, we are left with the same uncertainties. The
Surviving Sepsis Campaign guidelines does not recommend
anymore the use of EGDT but also recognizes that it
does not cause harm (14). Accordingly, EGDT may be
considered in the most severe patients, even though
some aspects of the “package” may be adapted (i.e., fluid
assessment and need for red blood cell transfusions).

ScvO2 has been repeatedly shown to be associated
with a poor outcome. The Rivers’ trial included mostly
patients with altered ScvO2 and demonstrated an improve
outcome. The recent multicentric trials included patients
with a SevO2 already on target in the vast majority of the
patients, and these patients did not benefit from ScvO?2.
Identification of the patients who may benefit from ScvO2
before measuring it is clearly a challenge, as most of the
measurements tended to be similar, except perhaps for the
greater lactate values in the Rivers’ trial. Our suggestion
would be that patient who fail to improve their lactate,
blood pressure and clinical signs of tissue hypoperfusion in

response to initial therapy might be the patients who are
more likely to benefit from EGDT.

Acknowledgements

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

References

1. Rivers E, Nguyen B, Havstadt S, et al. Early goal-directed
therapy in the treatment of severe sepsis and septic shock.
N Engl J] Med 2001;345:1368-77.

2. Dellinger RP, Levy MM, Rhodes A, et al. Surviving Sepsis
Campaign: international guidelines for management of
severe sepsis and septic shock, 2012. Intensive Care Med
2013;39:165-228.

3. Sivayoham N, Rhodes A, Jaiganesh T, et al. Outcomes

doi: 10.21037/jeccm.2017.10.07

Cite this article as: De Backer D, Kadou J. Early goal directed
therapy: where do we stand after the individual patient’s meta-
analysis? ] Emerg Crit Care Med 2017;1:36.

© Journal of Emergency and Critical Care Medicine. All rights reserved.

10.

11.

12.

13.

14.

Page 3 of 3

from implementing early goal-directed therapy for severe
sepsis and septic shock : a 4-year observational cohort
study. Eur ] Emerg Med 2012;19:235-40.

Puskarich MA, Marchick MR, Kline JA, et al. One

year mortality of patients treated with an emergency
department based early goal directed therapy protocol for
severe sepsis and septic shock: a before and after study.
Crit Care 2009;13:R167.

Kalil AC, Johnson DW, Lisco SJ, et al. Early goal-directed
therapy for sepsis: a novel solution for discordant survival
outcomes in clinical trials. Crit Care Med 2017;45:607-14.
ProCESS Investigators, Yealy DM, Kellum JA, etal. A
randomized trial of protocol-based care for early septic
shock. N Engl ] Med 2014;370:1683-93.

ARISE Investigators, ANZICS Clinical Trials Group,
Peake SL, et al. Goal-directed resuscitation for patients
with early septic shock. N Engl ] Med 2014;371:1496-506.
Mouncey PR, Osborn TM, Power GS, et al. Trial of early,
goal-directed resuscitation for septic shock. N Engl ] Med
2015;372:1301-11.

Angus DC, Barnato AE, Bell D, et al. A systematic review
and meta-analysis of early goal-directed therapy for septic
shock: the ARISE, ProCESS and ProMISe Investigators.
Intensive Care Med 2015;41:1549-60.

De Backer D, Vincent JL. Early goal-directed therapy:

do we have a definitive answer? Intensive Care Med
2016;42:1048-50.

Nguyen HB, Jachne AK, Jayaprakash N, et al. Early goal-
directed therapy in severe sepsis and septic shock: insights
and comparisons to ProCESS, ProMISe, and ARISE. Crit
Care 2016;20:160.

De Backer D, Schortgen F. Physicians declining patient
enrollment in clinical trials: what are the implications?
Intensive Care Med 2014;40:117-9.

PRISM Investigators, Rowan KM, Angus DC, et al. Early,
Goal-Directed Therapy for Septic Shock - A Patient-Level
Meta-Analysis. N Engl ] Med 2017;376:2223-34.

Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis
Campaign: International Guidelines for Management

of Sepsis and Septic Shock: 2016. Intensive Care Med
2017;43:304-77.

jeccm.amegroups.com F Emerg Crit Care Med 2017;1:36



