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Early Goal-Directed Therapy Collaborative Group.
Early goal-directed therapy in the treatment of severe sepsis and
septic shock.

Rivers E, Nguyen B, Havstad S, et al;
N Engl J Med 2001; 345: 1368-77
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- the United States
ProCESS Protocolized Care for Early Septic Shock

- Australasia
ARISE Australasian Resuscitation in Sepsis Evaluation

- the United Kingdom
ProMISe Protocolised Management in Sepsis
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A meta-analysis combining the average results of
the trials also indicated no overall benefit from EGDT .

A systematic review and meta-analysis of
early goal-directed therapy for septic shock:
the ARISE, ProCESS and ProMISe Investigators.

B go-day mortality Intensive Care Med 2015;41: 1549-60.
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“The Protocolized Resuscitation in Sepsis Meta-Analysis study ”
A prospective meta-analysis of individual patient data
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Study design
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Statistical analysis

BOVhO—)LEDARNUMEER (0B BT XR)

#25-35%&L . Power80%. I

AREDHYET HE. KR

E4-5% xR T A ENTE

{8 ¥ E TP<0.05%

JOBRET-ETOD

b
E

HUT LA RIEBEMLOBRONTHYa, pERE
THIETRIEAREREN B SN

BEHUTILBMOERNESENDI T T T IIL—T

MTIEA Y XH1.5

BOSD—MNEENST T T IIL—TEFTIEAY
ALb1.6ZRHE T H-EMAIEE




B9 RNTDEEMTIL
B One-stagel& /& B )& -

B BinominalT—42 %
v Ay X EI5%IERE

Wi

W E

==

e 22 20 Z I i B B R
v BB E5%IERE

TTEEHT TH o7 =
=T ) EALT-

& = [Bl)E

X Bl T~

X TxRLT=
= {7 ¥l (X Cox proportional-hazards regression

VNP —R L ESS%IEREX I TRLTZ

A

I

7"—-
o | ~

fFER#R [LKaplan-Meierh—7 CiRLT=




BEANSRSTTIZORFETHHERLOXR

ZHhERLT-

vV EETTE(C OL\’CliS’JnT%ﬁ’é‘fR‘L\LL‘f‘*%%T

Lt=H. aRROE]

Rb\itiéfﬁ&)ﬁﬂm

B X TOEEATIESAS software 9.43

IXNRIZEALTIE R

E

THE

n_tgﬁh tlﬁﬁfF*ﬁ% ’.)7.;

v HE 773 Lquality of life scoreh ibQuality-adjusted
life-years (QALYs) =E H L 7T=

software 11.2 CH 75> 7-

= T=1& Stata



Results



Figure 51 Enrollment and follow-up
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Table 1. Patient and Care-Delivery Characteristics at Baseline.*

EGDT Usual Care
Characteristic [N=1857) [N=1880)
Patient characteristics
Age—yri
Median 65 65
QR 53-75 53-76
Male sex — no. (%) 1065 (57.4) 1104 (58.7)
=1 Severe coexisting condition — no. ftotal no. (%)% 5461854 (79.4) 526/1880 (28.0)
Site of infection — no. (%)
Lungs 657 (35.4) 620 (33.0)
Abdomen 172 9.3) 163 (8.7)
Blood 172 (9.3) 172 (5.1)
Central nervous system 28 (1.5) 19 (L0}
Soft tissue 154 [8.3) 153 (8.1)
Urinary tract 356 (19.2) 37L(19.7)
Otther 113 [6.1) 149 (7.9)
Unknown 196 [10.6) 218 (11.6)
Determined ultimately to have no infection 9(0.5) 15 (0.8)
Entry criterion met — no. ftotal no. (%)
Refractory hypotension only B21j1854 (44.3) 8331880 (44.3)
Hyperlactatemia only 7171854 (38.7) 7311880 (38.9)
Both refractory hypotension and hyperlactatemia 3161854 (17.0) 315/1880 (16.8)
Last values before randomization
Systolic blood pressure — mm Hg
Median 94 4
IQR 83-112 82-111
Mean arterial pressure — mm Hg
Median &7 &7
IQR 59-78 55-73
Serum lactate — mmol/liter
Median 43 43
IQR 2.5-59 2459
APACHE Il Acute Physiology Score — median [IQR)§ 11 [7-15) 11 [7-15)
APACHE Il score — median [IQR)Y 16 (12-21) 16 [12-21)
SOFA score — median (IQR)| 4 [2-8) 4 (2-6)
Customized risk of death — median {IQR) 0.21 {0.11-0.37) 0.27 [0.11-0.38)
Care-delivery characteristics
Timne from ED presentation to inclusion criteria met — min
Median 15 81
1QR 40-150 36145
Time from ED presentation to randomization — min
Median 162 155

1QR 119-223 115-221




Table 1. (Continued.)

EGDT Usual Care
Characteristic (N=1857) (N=1880)
Receiving antimicrobial agents at randomization — 1726/ 1856 (93.0) 1742 /1880 (92.7)
no.ftotal no. (%)
Time from ED presentation to first [V antimicrobial agents —
min®*
Median 75 12
IQR 42-120 42-119
IV fluids administered before hospital presentation until 1801/ 1846 (97.6) 18181871 (97.2)
randomization — no.total no. (%)
/‘l."::ulume administered — mil N
Median 2000 2000
QR 12503000 12003000
Volume administered per kilogram of body weight — ml
Median 27.5 21.7
L QR 16.5-42.3 16.2-41.7 )
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Primary Outcome
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vV EREEA v XE6130.97. 95%{EFEX[E[CI]. 0.82-1.14, P =0.68

Table 2. Outcomes.*

Qutcome

Primary outcome: death at 90 days — no./total no. (%)

EGDT
{N=1857)

462/1852 (24.9)

Usual Care
[N=1830)

475/1871 (25.4)

Incremental Effect
[95% CI)

0.97 (0.82 to L.14) 1§

P Value
Owerall Comparison
Comparison  among Trial
0.68 0.73
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Secondary Outcomes
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Table 2. Outcomes.*

EGDT Usual Care Incremental Effect
Outcome {N=1857) {N=1880) [95% CI) P Value
Owverall Comparison
Comparison  among Trials
Secondary outcomes: duration of stay from randomization
In ED —hr
Median 1 1
IQR Oto3 Oto3
Mean 2.1+33 2.213.0 -0.1 (-0.3t0 0.1)9 0.19 <0.001|
In ICU
Admitted to ICU — no. {%) 1684 (90.7) 1532 (81.5)
First stay — days
Median among patients admitted 3 4
IQR 2to6 2to6
Mean overall 4.9+6.6 4.5+6.4 0.5 (0.1 to 0.9)9 0.02 0.76
Total stay, including readmissions — days
Median among patients admitted 4 4
IQR 2to7 2t07
Mean overall 3.3+7.1 4.9+7.0 0.5 (0.0t 0.9)9 0.04 0.73
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Secondary Outcomes
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Table 2. Outcomes.*

EGDT
QOutcome (N=1357)

Secondary outcomes: receipt and duration of organ support in ICU
Cardiovascular support: vasopressors or inotropes in ICU
Receipt — no./total no. (%) 1040/1854 (56.1)

Duration — days

Median among patients receiving support 2
IQR lto4
Mean overall 1.9:3.7

Usual Care
{N=1880)

923/1873 (49.3)

1to4
1.6+2.9

Incremental Effect
[95% CI)

1.42 (1.23 to 1.64)

0.3 (0.1t 0.5)9

P Value
Owverall Comparison
Comparison  among Trials
=0.001 0.40
0.01 0.52
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Secondary Outcomes
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Table 2. Outcomes.*

Outcome

Total costs upto 90 days — $

ProCESS

ARISE

ProMISe
EQ-5D-5L score among survivors at 90 days{
QALYs among all patients to 90 days
Incremental net benefit at 90 days — 3§§

ProCESS

ARISE

ProMISe

EGDT
(N=1857)

32,178+30,181

25,014+25,737

14,112+15,120
0.623+0.313
0.058+0.048

Usual Care
(N=1880)

30,930+30,150

22,973+22 822

12,906:16,017
0.625+0.309
0.058:0.043

Incremental Effect
(95% CI)

1276 (-1799 to 4352)9
2042 (-264 to 4352)9
1183 (-1418 to 3783)9
-0.002 (-0.039 to 0.000)§
0.000 (-0.004 to 0.004)§

-1266 (4373 to 1841)
-2032 (-4378 to 314)
-1172 (-3213 to 14609)

P Value

Cverall
Comparison

0.42
0.08
0.37
0.91
0.96

0.43
0.09
0.39

Comparison
among Trials
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Figure 1. Patient Survival over a Period of 1 Year.

two

There was no significant difference in the
duration of survival to 1 year between the

groups (hazard ratio, 0.98; 95% CI, 0.86 to

1.11;P =0.75)
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Subgroup Analyses
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Subgroup

EGOT

Usual Care

no. of deaths/total no. of patiznts (%)
4E1/1857 (149) 47S/1871 [35.4)

Overall
Ape
<37 yr
57-T1yr
=T2yr

Cardiovascular

111611 (183}
145/619 {73.4)
206/622 (33.1)

192790 (24.3)

270/1062 (25.4) 2201099 [25.5)

1127655 (17.1}
139/575 (242}
224/641 (34.9)

195/772 (253}

Odds Ratio (5% C1} Pvalue
Comparison  among Trials

007 j0.82-1.14) 0.6 073
0.69 0.85
1.09 {0.81- 1.46)
0.96 {0.73-1.25)
0.2 {0.73-1.17)
071 0.98
0.95 {0.75-1.20

101 j0.83-1.73)

0.84

Ne 4471800 (24.6) 456/1824 [25.0) 0.98 (0.84-1.14)
Yes. 19/49 (33.8) 19/47 (40.4) 0.92 (0.40-2.15)
Renal 0.36 0.69
HNo A46/1787 (25.0)  454/1808 (25.1) 0.99 (0.85-1.16)
Yes. 15/62 (24.7) 21f63 (33.3) 0.67 (0.29-1.53)
Immunocompromised state 0.92 0.01
No 3571568 (22.8) 375/1609 (231.3) 0.97 (0.82-1.14)
Yes. 104281 (37.0) 1007262 (382) e 1.02 {0.70-1.46)
Site of infection 0.39 035
Lungs 171656 (26.1)  172j61% (27.8) —— 0.93 (0.72-1.19)
Abdomen 40172 (28.5) 43163 (26.4) —_— 1.0& (0.66-1.77)
Blood 50171 (34.5) EOf17Z (34.9) — 0.9 (0.62-1.53)
Soft tissue 24/154 (15.6) 16152 (10.5) —_1— 1.58 (0.79-3.16)
Urinary tract 61354 (17.3) 79369 (21.4) —a— 0.74 (0.51-1.08)
Other ar unknown Q%345 (28.4)  105/397 (26.4) —— 1.10 (0.79-1.52)
(Severy of ness )
Eligibility criterion met 0.09 053
Refractory hypotension 1217819 (14.8) 146831 (17.6) — 0.81 (0.62-1.06)
iz 213/715 22 0.98 (078
Last lactate level before randomization 0.26 021
<21 mm fliter 44313 (14.1) 52342 (152} —a— 0.92 (0.59-1.43)
2.1-4.0 mmalfliter 64397 (16.1) 23410 (202) —a 0.76 (0.53-1.0%

APACHE Il Acute Physiology Score
<9

APACHE Il score
{1‘

=14% and <309%

96/E77 (14.2)
134/572 (23.4)

74666 (11.1)

68527 |u 1)
127/547 (2

46617 (7.5)
135608

386f1670 (231

3601550 (23.1

DE/E43 (14.9)
135/598 (22,6}

S8/650 (£.9)
75/503 {w_q
118/579 {2

557634 [8.7)
133624

4011708 {235

303/1502

0.95 065

0.7 {0.71-1.32)
1.03 {0.78-1.35)

0.24 052

130 (0.90-1.88)
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Severe coemsting condition

EGDOT

Usual Cars

no. of deat hstotal o, of petients (%)

Cdds Ratso [25% C

1)

Pvalue

Crwerall
Comparison

Comparison
among Trials

Liver
Mo

Yes

4271790 [23.9)
34/59 {57.6)

45571813 (25.1)
20/58 {34.5)

0.94 {0.50-1.09)
2.51 {1.12-5.63)

Mo
Yes

[ Respiratory

4151658 [25.0)
46191 {24.1)

40071502 [243)
66/179 [36.9)

1.05 {0.90-1.23)
0.54 {0.34-0.85)

Cardiovascular
Mo
Yes
Renal
Mo
Yes
Immunocompromised state
Mo
Yes
Site of infection
Lungs
Abdomen
Blood
Soft tissue
Urinary tract
Other or unknown

442/1800 (24.6)
10/49 (34 8)

446/ 1787 (25.0)
15/62 (24.2)

35771568 [22.8)
104281 (37.0)

171656 (26.1)
497172 {28.5)
507171 (34.5)
24/154 {15.6)
61354 {17.2)
98/345 (28.4)

456/1824 [25.0)
19/47 (40.4)

4541808 (25.1)
21/63 (33.3)

375/ 1609 (23.3)
100/262 (38.2)

172/618 [27.8)
43163 [26.4)
607172 [34.9)
16/152 [10.5)
79360 [21.4)

105,397 [26.4)

f
0.2

T 1
0 50

EGDT Better

Usual Care Better

0.98 (0.84-1.14)
0.92 {0.40-2.15)

0.99 (0.85-1.16)
0.67 (0.29-153)

0.97 (0.82-1.14)
1.02 (0.70-1.46)

0.93 {0.72-1.19)
1.08 {0.66-1.77)
0.9% {0.62-1.53)
158 {0.79-3.16)
0.74 {0.51- 1.08)
1.10 {0.79-1.52)
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Subgroup

EGDT

Usual Cara

no. of degths/total ro. of potierts (%)

Odds Ratio [95% C1)

Pvalue

Cherall
Comparison

Comparison
among Trials

((REVETITY Of IlNesS

Eligibility criterion met
Refractory hypotension
Hyperlactatemia

Both
Last lactate level before randomization
<21 mmod fliter
2.1-4.0 mmaol/ liter
=41 mmol fliter
APACHE Il Acute Physiclogy Score
<
9-13
=14
APACHE Il score
<14
14-149
=20
SOFA score
=3
Jord
=5
Customized risk of death
< 14%
=14% and «30%;
=30%
Invasive mechanical ventilation
Mo
Yes
Wasopressor infusion
Mo
Yes

121/819 {14.8)
213715 (29.8)
128/315 (40.6)

447313 {14.1)
64397 (16.1)
3197912 {35.0)

96/677 (14.2)
134572 (73.4)
232/603 (38.5)

7466 (11.1)
137576 (23.8)
251610 (41.1)

9527 (13.1)
127547 (23.2)
265/778 (34.2)

46/E17 (7.5)
135/604 (72.7)
280/619 (45.2)

386/1670 (23.1)
76/182 (41.8)

3601559 [23.1)
1017291 (34.7)

146/831 [17.6)
221727 (30.4)
108/313 [34.5)

52/342 (15.2)
83410 (20.2)
2077884 (33.6)

06643 (14.9)
135/598 [22.6)
244630 [38.7)

S8/650 (8.9)
15&/614 (25.7)
250/607 (42.7)

75/503 (14.9)
11&/579 (20.4)
283780 (35.7)

557634 [£.7)
133/628 [21.2)
287/608 (47.2)

401/1708 {23.5)
747163 [45.4)

30371592 [24.7)
82/277 (29.6)

0.81 {0.62-1.06)
0.9% (0.78-1.22)
1.32 (0.94-1.83)

0.92 {0.59-1.43)
0.76 {0.53-1.09)

107 {0.58—1.30)

0.97 {0.71-1.32)
1.03 (0.78-1.35)
0.9% {0.77-1.23)

1.30 {0.90-1.88)
0.89 {0.63-1.17)
0.94 {0.75-1.18)

0.85 {0.50-1.27)
1.17 (0.88-1.56)
0.94 {0.76-1.16)

0.85 {0.57-1.29)
1.06 (0.80-1.39)
0.93 {0.74-1.17)

0.9% (0.83-1.15)
0.87 {0.55-1.37)

0.92 {0.7%-1.09)
1.73 {0.85-1.77)

0.09

053
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Crwerall
Time to randomization
=132 min
132-197 min
=198 min
Randomization
Day of week
‘Weakday: Mon.—Fri.
Weekend: Sat.—5un.
Time of day
Diay: &:00 a.m. to 759 p.m.
Might &:00 p.m_to 759 am.
Time fram ED presentation to first
M antimicrobial agenis
<51 min
51-99 min
=100 min

Usual Care

ra. of deathsftotal no. of patiemts [55)

462/1852 [24.9)

174/593 (20.3)
161/636 (25.3)
127/623 (20.4)

408/1621 (25.7)
54/231 (23.4)

40071564 (25.6)
627288 (215)

897369 [24.1)
68/356 (10.1)
877363 (24.0)

ATS/1871 [25.4)

190/657 (28.9)
162/595 (27.1)
123616 (20.0)

4231617 (26.2)
52/254 (20.5)

411/1565 (26.2)
64/305 (21.0)

84370 (25.4)
60/ 360 (19.2)
£3/363 (22.9)

Odds Ratio (95% CI

0.97 (0.82-1.14)

1.00 (0.78-1.28)
0.83 {0.71-1.20)
1.0d (0.78-1.39)

0.95 (0.81-1.11)
1.0 (0.77-1.85)

0.96 (0.82-1.13)
1.06 (0.71-1.58)

0.92 (0.66-1.29)
0.97 (0.66-1.42)
1.13 (0.79-1.62)

P value

Owerall

Comparison

Comparison  among Trials

0.68
Q.83

073
(.06

([ Intensity of underlying care
Standardized vasopressor use
1: lowest use
Z: intermediate use
1: highest use
Standardized fluid-volume use
1: lowest use
Z. intermediate use
3: highest use

141/551 (25.6)
167/746 (22.4)
139/512 (27.1)

143/610 (23.4)
179/700 (25.6)
122/485 (25.2)

140/554 (25.3)
187751 (24.9)
143/534 (26.8)

137/620 (22.1)
205721 (28.4)
126/483 (26.1)

102 (0.77-1.33)
0.87 (0.65-1.11)
1.03 (0.78-1.36)

1.00 (0.53-1.44)
0.86 (0.65-1.10)
0.95 (0.71-1.27)
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(3)  Usual care
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4) meta-analysis of
individual patient data
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Crit Care 2009;13:R167-R167
Eur J Emerg Med 2012;19:235-240
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(6)  Unresolved questions
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(D Individualized approach
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(D Individualized approach

* Genomic landscape of the individual host response and
outcomes in sepsis: a prospective cohort study.
Lancet Respir Med 2016; 4: 259-71.
BUMAE B O B MR D EEF FIR % AT

* Individual gene expression and personalised medicine in
sepsis. Lancet Respir Med 2016; 4: 242-3.

FE@wmXIcddT2aX > b ITORABMMERAEINTWLWS
Precision medicine, Personalized medicine, Poorly characterized Pt

* Developing a clinically feasible personalized medicine
approach to pediatric septic shock.

Am J Respir Crit Care Med 2015; 191: 309-15.
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