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Clinical question

Does early goal-directed therapy decrease mortality
when compared with usual care?
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OBJECTIVE

Prior meta-analyses demonstrated a potential survival
benefit for early goal-directed therapy (EGDT) in
comparison with usual care but were limited by
methodological flaws and the inclusion of predominately
nonrandomized trials.'” In light of numerous, large,
multicentre, randomized controlled trials (RCTs) recently
published, the authors published a meta-analysis
comparing EGDT with usual care exclusively among
RCTss assessing for differences in mortality rates.

BACKGROUND

Sepsis is a leading cause of death in the United States.*
In 2001, Rivers et al. first described a specific early
goal-directed therapy (EGDT) protocol to reduce
mortality among emergency department patients pre-
senting with severe sepsis or septic shock.” This EGDT
protocol was subsequently adopted by many providers
and incorporated into numerous guidelines, including

the Surviving Sepsis Campaign.® However, several

recent randomized controlled trials (RCT's) have chal-
lenged whether a survival benefit exists compared to
current usual sepsis care.”” In contrast to previous
meta-analyses, this systematic review and meta-analysis
assessed the mortality difference between EGDT and
usual care exclusively among RCTs."

SUMMARY OF METHODS

Two authors independently searched PubMed,
EMBASE, and the Cochrane Central Register of
Controlled Trials from January 2000 to January 2015.
The authors also searched clinical trial registries and
contacted experts in the field to identify additional
unpublished studies. Only RCTs comparing EGDT
with either usual care or another resuscitation strategy
that did not incorporate EGDT were included. The
primary outcome was mortality among patients initially
treated in the emergency department. Secondary out-
comes included intensive care unit (ICU) admission
rates, duration of stay in the ICU, and duration of stay in
the hospital. There were no language restrictions. Two
authors independently extracted data, and differences of
opinion were resolved by consensus. Two independent
assessors who were not involved in the conduct of any
included studies assessed risk of bias with the Cochrane
Collaboration tool with differences of opinion resolved
by consensus. A fixed-effect model was used to obtain an
estimate of the effect size of both the primary and
secondary outcomes expressed as pooled odds ratios
(OR) with 95% confidence interval (CI), which was
presented as a forest plot. ICU and hospital length of
stay were assessed with weighted mean difference
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Table 1. Mortality difference between EGDT and control groups

Study (date) Total patients EGDT mortality Control group mortality OR (95% Cl)

Rivers et al. (2001)° 263 29.2% 44.4% 0.52 (0.31 - 0.86)
Jones et al. (2010)" 300 22.7% 16.7% 1.47 (0.82 - 2.60)
ProCESS Investigators (2014)’ 1341 21.0% 18.5% 1.17 (0.88 - 1.55)
ARISE Investigators (2014)® 1588 18.6% 18.8% 0.98 (0.76 - 1.26)
ProMISe Investigators (2015)° 1243 29.5% 29.2% 1.02 (0.80 - 1.30)
Overall 4735 23.2% 22.4% 1.01 (0.88 - 1.16)

(WMD) with 95% CI. A sensitivity analysis was
conducted using a random-effects model. Heterogeneity
was assessed with the I° statistic. Publication bias was
assessed with funnel plots and the Egger’s test.

SUMMARY OF RESULTS

Five studies comprising 4735 patients were included in
the final analysis. Most studies had a low risk of bias
across all parameters with the exception of “blinding,”
for which all studies had a high risk of bias. Mortality
was 23.2% in the EGDT group and 22.4% in the
control group, resulting in a pooled OR of 1.01 (95%
CI 0.88-1.16) (Table 1). EGDT was associated with
increased ICU admission (OR: 2.19 [95% CI 1.82-
2.65]). However, there was no difference in ICU length
of stay (WMD: -0.02 [95% CI -0.47 to 0.43]) or hos-
pital length of stay (WMD: -0.28 [95% CI -1.18 to
0.62]). There was a moderate degree of heterogeneity
(P = 57%). Sensitivity analysis using a random-effects
model did not alter the results.

COMMENTARY

In contrast to prior meta-analyses of varying methodol-
ogies, this systematic review of only RCTs demonstrated
no significant difference in mortality between EGDT and
usual care.'” There are several reasons for the difference
between this and prior systematic reviews, including
improved quality of the included studies, significantly
larger sample sizes, and changes in the recognition and
management of sepsis. Early sepsis trials demonstrated a
significant mortality benefit for EGDT but were limited
by small sample sizes, nonrandomized study designs, and
incomplete adherence to protocols. The larger and more
recent RCTs have all demonstrated no significant
difference in mortality, which may be due to improved
sepsis recognition, early antibiotic administration, and
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aggressive fluid resuscitation.”” Moreover, there has
been increasing controversy regarding the added value of
some of the EGDT components, specifically central
venous oxygen saturation, dobutamine administration,
and red blood cell transfusions.'"! It is important to note
that several of the authors of this meta-analysis were also
lead authors of three of the included trials’™”; however,
the authors used structured tools, and analyses were
performed by independent assessors. Additionally, there
was moderate heterogeneity across trials with slight
variations in protocols and mortality outcome timing.
Finally, it is important to note that all of the more recent
trials included early antibiotics and aggressive resuscita-
tion, which remain critical aspects of sepsis management.

CONCLUSION

This systematic review and meta-analysis of only RCT's
demonstrated no significant difference in mortality
between EGDT and usual care. However, EGDT
was associated with increased admission to the ICU.
These findings do not support the systematic use of
protocolized EGDT for all patients with severe sepsis
or septic shock.
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