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WBC 730 JulL
Hb 7.9 g/dL

PIt  3.8X10* /ulL

[REEpEZ2CT]

KREEEAHY

f;}%ﬁﬂ%m&-ﬁmﬂﬂf’ém&
L

TR

T-Bil 6.3
AST 57
ALT 56
LDH 134
ALP 869
y-GTP 444
BUN 16
Cre 0.86
CRP 17.45

mg/dL
IU/L
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IU/L
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Early Use of Norepinephrine in Septic Shock Resuscitation (CENSER)
A Randomized Trial

Chairat Permpikul®, Surat Tongyoo', Tanuwong Viarasilpa', Thavinee Trainarongsakul’, Tipa Chakorn?, and
Suthipol Udompanturak®

"Department of Medicine, “Department of Emergency Medicine, and ®Office of Research and Development, Faculty of Medicine, Siriraj
Hospital, Mahidol University, Bangkok, Thailand

ORCID ID: 0000-0003-3772-2990 (S5.T.).

[#FZ2T Y 1> ]single-center, double-blind, RCT
[ 1% P 1Siriraj Hospital, Mahidol University Bangkok
[H#AfE]]2013/10-2017/3
[ EC =]

AT I:II~:I JUIELSiriraj IRBICK U A GRS TL VS,
NI UOFESOREIZH] TN,

-EBARA. T_IﬁEfoLiﬁAli1§EAJ:L)4/77J- — L~
AU RE{TULWRIEZHTULVS,

I




PICO

P A I FE 7 45 B I i £

BRI TERDY(EE

C: 751t7R (5% Glu)
02T 6RO aVvIBRE|S

NS
D J

AV IRERRDTESR :

24 M £ = 65mmHg

(

- TSR EE R
2155 LA _E 3@ #5t TR =>0.5ml/kg/h or 10%LL £ ZL.EZ{1ET)




Patient

v R I [+ %155 BRI JE 7=
[Inclusion criteria]

- 18 LA E
BEEANFEREREHONAEITE (FHMME<65mmHg)

* Surviving sepsis campaign20121ZF D <{SepsisD EH #EH
=9
[ Exclusion criteria]
S LMEFETIZIRFBE L L B S 39 DIKRE
-2EMEREE. RERERE. REMKE., mEE
1lEs Z:?E&ﬂh’ﬁ\ /EEJJ |§E/ﬁ'ﬂﬁ _lel DHE: 1= &ﬁ\ %#@LE
NAk. 215, SME. BEFITHNBE, f@ﬁ?ﬁ‘\/u

R, FIEFl. FEZSUABRETIESLTVSAE




Intervention

%

[
"mERDERE. @iREE

& Comparison

3£ 38 JSurviving Sepsis CampaignlZBI> T E

- = [33H S EFI B

-BUYGEHREE, REFEarO—)L

BEEE AR

+ 2758 (= 30mL/kg) BEMAP=65mmHgZZERL T

NEINERZERLTEHXL

%féb\iﬁ . open-label M

[ AE])/ILIERDY) > Amg+5% Glu 250mL (16pg/mL)
EERMWIAE=I1FXCVH50.05ug/kg/minT4-5E1 1% 5

[XFHEE£]5% Glu 250mLERIET A £ IXCVh B 240F

%5



[EZFMHINH ]
6FFEIR DIV IBERE S

Outcome

*‘/El“/b%ﬁﬂﬁ@i%

TR REE

(2B fE LA E 5
FLERIET)

III-UI

%*
<

FH'

H.

oD £ =65mmHg

K =>0.5ml/kg/h or 10% L. Lt



Outcome
ClEEnit==h
28HETEIG
FERETEIE
"ANIMEFREEZZIT OITRFA2DEE
- BREBEZVLEDEIAEDEE
28 H Morgan support free daysDEI &
- FTRR R IE D ZE Ak
D JRTE/E D R T AfiOK &




HEFIBYRFER

AER (LT A

-FE R (T A



(=T JESPE— Yl

-BEFIISUF LEYFF SN TUOED
S8 LAY T I IR RRIE S TULVE=D
'base linelXFE & H
HRIEEDEREFRIESNTL=H

B ERER - SRR ESH

- B & [LIntention to treatfZ TSN TLN=H
R IF R E R LS T=H




BEITUFLEYFIFEINTULN =M

After enrollment, patients were
randomly assigned in a 1:1 ratio by their
sequential number of enrollment to receive
either early norepinephrine administration

(early norepinephrine group) or placebo
(standard treatment group), together with
fluid resuscitation at the initiation of
hypotension resuscitation. Randomization
was performed using a computer-generated
randomization table derived from

performed by an investigator (S.T.) who
had no other role in patient enrollment

or management. The other investigators,
the patients, the patients’ relatives, the
attending physicians, and the nurses were
all blinded to the study assignment. The
study drug (norepinephrine or placebo) was
prepared by a pharmacist, who had no
other role in the trial. The study drugs were
packaged in identically shaped containers
labeled with sequential numbers according
to the randomization table order. For the
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After enrollment, patients were
randomly assigned in a 1:1 ratio by their
sequential number of enrollment to receive
either early norepinephrine administration
(early norepinephrine group) or placebo
(standard treatment group), together with
fluid resuscitation at the initiation of
hypotension resuscitation. Randomization
was performed using a computer-generated
randomization table derived from

www.randomization.com. This process was
performed by an investigator (S.T.) who
had no other role in patient enrollment

or management. The other investigators,
the patients, the patients’ relatives, the
attending physicians, and the nurses were
all bhmled to the study assignment. The
study drug (norepinephrine or placebo) was
prepared by a pharmacist, who had no
other role in the trial. The study drugs were
packaged in identically shaped containers
labeled with sequential numbers according
to the randomization table order. For the
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Characteristics

Age, median (IQR), yr

Male sex, n (%)

y
APACHE I score medlan (1QR)t

Time from emergency room arrival to diagnosis,

median (IQR), min
Comorbidities, n (%)
Hypertension
Diabetes mellitus
Malignancy
Immunosuppression
Chronic kidney disease
Coronary artery disease
Stroke
Cirrhosis
Source of infection. n (%
Urinary tract infection
Pneumonia
Intraabdominal infection
Skin and soft tissue infection
Others

Unable to identify source of infection

Hemoculture positive forrorganism
ifi 0,

Gram-positive cocci
Gram-negative bacilli
Fungus

Virus

Unable to identify pathogen

Temperature, °C

Initial mean arterial pressure, mm Hg

Initial heart rate, beats/min

Initial respiratory rate, breaths/min
White cell count, cells/mm?®
Platelet count, platelets/mm?
Lactate, mmol/L

Lactate =2 mmol/L, n/total n (%)

an (IQR), kgfmE

Early Norepinephrine (n = 155)

65 (54-76) 68 (55-77)
71 (45.8) 77 (49.7)
21.6 (19.6-23.8) 221 (19.4-24.3)

21 (15-26) 20 (16-26)
23 (5-168) 25 (10-185)
77 49.7) 85 (54.8)
51 (32.9) 53 (34.2)
41 (26.5) 41 (26.5)
38 (24.5) 34 (21.9)
27 (17.4) 37 (23.9)
25 (16.1) 28 (16.8)
19 (12.3) 15 (9.7)
14 (9) 13 (8.4)
47 (30.3) 45 (29)

40 (25.8) 37 (23.9)
31 (20) 33 (21.3)
15 (9.7) 12 (7.7)
12 (7.7) 14 (9)

10 (6.5) 14 (9)

25 (16.1) 27 (17.4)
20 (12.7) 21 (13.5)
87 (56.1) 73 (47.1)
2 (1.3) 4 (2.6)
3(1.9) 6 (3.9)
39 (26.2) 51 (33.1)

38.0 (36.8-38.9) 38.1 (36.8-39.0)

56 (50-59) 57 (52-62)
110 (90-128) 108 (86-122)
24 (22-30) 24 (24-32)

11,990 (7.070-19,890)
169,000 (85,000-266,000)
3.0 (1.8-5.7)
106/155 (68.3)

13,690 (6,480-19,630)
157,000 (79,000-251,000)
2.7 (1.8-4.8)
102/155 (65.8)

Standard Treatment (n = 155)
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{ 456 Patients were evaluated }

136 Were excluded
31 Prolonged shock > 1 hour
21 Had an end-of-life plan
20 Were enrolled in another trial
19 Had other exclusion criteria
19 Mean blood pressure > 65 mmHg
15 Did not agree to give consent
11 Referred to other hospital

Y
[ 320 Underwent randomization J

|
Y v

162 Were assigned to receive early 158 Were assigned to receive
norepinephrine administration placebo
(intention-to-treat population) (intention-to-treat population)
[ 7 Withdrew consent [<— —)[ 3 Withdrew consent ]
k. Y

155 Were included in the modified 155 Were included in the modified
intention-to-treat analysis intention-to-treat analysis
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error of 0.05. All primary and secondary
outcomes analyses were based on the
intention-to-treat principle. Patients who
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According to our previous study (12), the
sample size calculation was based on a
predicted rate of shock control by 6 hours
after sepsis with hypotension resuscitation
of 60% in the standard treatment group
versus 80% in the early norepinephrine
group. Enrollment of 150 participants per
group would provide at least 80% power to
assess the difference in the primary outcome
between the two groups at a two-sided alpha
error of 0.05. All primary and secondary
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Data on Hemodynamic Management and Organ
Support

Time from diagnosis to study drug initiation, median
(IQR), h:min
Time from diagnosis to open-label norepinephrine

Early Norepinephrine (n = 155)

1:10 (0:50-1:30)
3:00 (2:12-4:30)

Standard Treatment (n = 155)

1:10 (0:45-1:40)
2:47 (2:05-4:33)

P Value

0.66
0.38

Time from diagnosis to any norepinephrine initiation,
median (IQR), h:min

Time from emergency room arrival to administration

of any norepinephrine, median (IQR), h:min

1:10 (0:50-1:30)
1:33 (1:12-1:54)

2:47 (2:05-4:33)
3:12 (2:30-4:58)

<0.001
<0.001

1

Norepinephrine, n (%)
Maximum dose, median (IQR), p.g/kg/min*
Epinephrine, n (%)
Maximum dose, median (IQR), p.g/kg/min*
Dopamine, n (%)
Maximum dose, median (IQR), p.g/kg/min*
Dobutamine, n (%)
Maximum dose, median (IQR), pg/kg/min*
Fluid administered
Fluid administered before study drug initiation,
median (IQR), m
Fluid administered before open-label
norepinephrine initiation, median (IQR), ml
Fluid administered before open-label
norepinephrine initiation, median (IQR), mi’kg
Fluid administered in first 1 h, median (IQR), ml
Fluid administered in 0-6 h, median (IQR), m
Fluid administered in Day 1, median (IQR), ml
Fluid administered in Day 2, median (IQR), ml
Fluid administered in Day 3, median (IQR), ml
Central venous catheter insertion, n (%)
Time from diagnosis to central venous catheter
insertion, median (IQR), h:min, (n=138)
Initial central venous pressure, median (IQR), mm
Hg, (n=138)
ICU admission, n (%)
Time from diagnosis to ICU admission, median
(IQR), h:min, (n=165)
Time from diagnosis to general medical ward
admission, median (IQR), h:min, (n =145)
ICU length of stay, median (IQR), d, (n =165)
Hospital length of stay, median (IQR), d, (n=310)

800 (600-1,000)
2,080 (1,400-2,600)
32.3 (24.5-45.9)

800 (600-1,000)
2,450 (1,914-3,200)
5,032 (3,950-6,060)
1,825 (964-2,575)

845 (185-1,733)

7 (43.8)
4: 10 (2:45-8:30)

8 (5-14)

85 (54.8)
6:36 (4:35-9:52)

6:23 (4:25-10:34)

2 (0-6)
10 (6-21)

124 (80)
0.1 (0.05-0.15)
31 (20)
0.4 (0.26-0.60)
3(1.3)
6.7 (4.9-7.2)
5(3.2)
3.8 (3.3-4.3)

800 (500-1,000)
1,900 (1,345-2,278)
29.8 (21.8-40.9)

800 (600-1,000)
2,600 (2,154-3,240)
5,025 (3,855-5,853)
1,680 (987—2,275)
1 ooo (120-1,755)
1 (46.1)
4: oo (2:30-6:40)

9 (7-12)

80 (51.6)
6:35 (5:15-10:30)

6:45 (4:24-10:54)

1 (0-5)
10 (7-17)

0.014
0.59
0.56
0.41
0.31
0.31
1.0
0.69

0.34
0.32
0.3

0.64
0.33
0.66
0.28
0.87
0.68
0.64
0.41

0.57
0.34

0.66

0.57
0.37
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76.1% vs 48.1% (OR 3.4, 95% Cl 2.09-5.53, p<0.001)

Early Norepinephrine Standard Treatment Odds Ratio or Relative
Outcome (n=155) (n =155) Risk (95% CI)* P Value

Primary outcome, n (%)

[ Achieved target mABP + tissue perfusion 118 (76.1) 75 (48.4) 3.4 (2.09-5.53) <<0.001 ]
goal by 6 h
Achieved target mABP + urine output + 48 (31.0) 27 (17.4) 2.13 (1.24-3.64) 0.005
lactate clearance =10% by 6 h
Achieved target mABP + urine output by 55 (35.5) 38 (24.5) 1.69 (1.04-2.77) 0.04
6 h
Achieved target mABP + lactate clearance 15 (9.7) 10 (6.5) 1.55 (0.68-3.57) 0.3

>10% by 6 h
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Mortallty at 28 d, n (%)

Hospnal moriallty n (%)

fient to achieving target
mABP + tlssue perfusion goal, median
(IQR), h:min

Achieved target mABP by 6 h, n (%)

Mean arterial pressure at 6 h, median (IQR),
mm Hg

Time from initial treatment to achieving target
mABP =65 mm Hg, median (IQR), h:min

Achieved target urine output within 6 h, n (%)

Achieved target urine output by 0-2 h, n (%)

Time from initial treatment to achieving target
urine output, median (IQR), h:min

Achieved target lactate clearance >10% by
6 h, n (%)

Lactate level <2 mmol/L by 6 h

Time from initial treatment to achieving
target lactate <2 mmol/L, median
(IQR), h:min

Days alive and free of vasopressors to
Day 28, median (IQR), d'

0,

Days alive and free of mechanical
ventllator to Day 28, median
(IQR), d

0,

Days alive and free of
renal replacement therapy to Day
28, median (IQR), d

Days alive and free of organs support
to Day 28, median (IQR), d"

24 (15.5)
35 (22.6)
4:45 (3:30-5:56)

134 (86.5)
74 (69-79)
3:30 (2:09-5:00)
107 (69)
13 (8.4)
4:30 (3:00-5:52)
64 (41.3)
73 47.1)
6:00 (3:57-15:12)
26 (23-27)

58 (37.4)
28 (14-28)

0 2R

BEI/IITERT R vs T517

i

15.5% vs 21.9% (P=0.15)
22.6% vs 24.5% (P=0.69)
ANTFERZSEIE 37.4% vs 38.1% (P=0.91)
12.3% vs 14.8% (P=0.51)

34 (219
38 (245
02 (4:20

)
)
6:02 (4:20-9:18)

104 (67.1)
72 (66-78)

4:45 (3:15-7:00)
75 (48.4)
12 (7.7)

5:10 (4:00-9:37)
43 (27.7)
62 (40.3)

8:45 (5:10-13:45)
25 (7-27)

59 (38.1)
28 (7-28)

3.13 (1.77-5.53)

(1.55-3.95)

247
1.09 (0.48-2.47)

1.87 (1.16-3.02)
1.32 (0.84-2.07)
0.99 (0.79-1.24)

0.89 (0.67-1.22)

oo
oo =
Som

<0.001
0.22

<0.001

<0.001
0.84
0.003
0.009
0.23
0.003
0.35

0.91
0.42

oo
~N o
a

0.23

ey

100 ~

75

50 1

25

— I Early norepinephrine

Standard treatment

7 14 21 28
Days from randomization
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14.4% vs 27.7% (P=0.004)

11% vs 20% (P=0.03)
3.2% vs 1.9% (P=0.47)
0.6% vs 0.6% (P=1.0)

Events

Adverse events, n (%)

Acute respiratory distress syndrome

New-onset cardiac anhxthmia
ospital-acquired Infection

Upper gastrointestinal hemorrhage

Skin necrosis

Causes of in-hospital death, n (%)
Sequelae of multiple organ system failure
Refractory septic shock
Recurrent infection
Sudden cardiac death unrelated to septic

shock

Other causes

Early Norepinephrine

Standard Treatment Relative Risk
(n= 155) (n =155) (95% CI)
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