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Vasopressor Use for Adult Septic Shock
(with guidance for steroid administration)

[ Initiate norepinephrine (NE) and titrate up to 35-90 pg/min ]

to achieve MAP target 65 mm Hg

>

MAP target
achieved

Continue norepinephrine alone or
add vasopressin 0.03 units/min
with anficipation of decreasing

norepinephrine dose

A users' guide to the 2016 Surviving Sepsis Guidelines.
Intensive Care Med. 2017;43:299-303.

b

MAP target not achieved
and judged
poorly responsive to NE

> 4

Add vasopressin up to
0.03 units/min to achieve

MAP target®
MAP target MAP target
achieved not achieved

i
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Vasopressor Use for Adult Septic Shock
(with guidance for steroid administration)

We suggest adding either vasopressin (up to 0.03
U/min) or epinephrine to norepinephrine with
the intent of raising MAP to target, or adding
vasopressin (up to 0.03 U/min) to decrease
norepinephrine dosage.

(weak recommendation, low quality of evidence)

Wy l:lIII.IL.]FJﬂL[U][UI UI:L.II:EIIH[E
wpinephrine dny ‘ ‘
MAP target MAP target
achieved not achieved
A users' guide to the 2016 Surviving Sepsis Guidelines. Ji

Intensive Care Med. 2017:43:299-303. SSCG 2016



Vasopressin versus Norepinephrine Infusion
in Patients with Septic Shock

N Engl J Med. 2008; 358:877-87.

VASST trial
multicenter double-blind RCT

P B ADBMIESES 3 v O CME/EEIZEMNIGS DF

I J\VTJL=> (0.01~0.03 IU/min)

C JILD7Z7FL7>U> (5~15 ug/min)
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Days since Initiation of the Study Drug
t Risk
pressi 397 301 272 249 240 234 232 230 226 220
Norepinephrine 382 289 247 230 212 205 200 194 193 191



Interaction of vasopressin infusion, corticosteroid treatment, and
mortallty of septic shock* Crit Care Med. 2009; 37: 811-8
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Effect of Early Vasopressin vs Norepinephrine on Kidney
Failure in Patients With Septic Shock
The VANISH Randomized Clinical Trial

JAMA. 2016;316:509-18.

multicenter double-blind RCT in U.K.

P BRADEIMAEES 3 v ORIEKRRIUANDESR

I JXVTL=> (~0.06 IU/min) £ hydrocortisone
C JILD7RLZFU> (~12pg/min) £ hydrocortisone
O 28H®Kidney failure free days (AKIN>3)
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Exclusion criteria
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Protocol

<EZARYT >
CVC, AZ A > ->Flo Trac
(IABP7=&PAC)

< ANIilf(cpB)>
TiE

mIDARUT  MPPIE., Y —/N—

TS5A435

-ZLES') >4 )L 1500mL
- 20% V> =hk—JL 1g/kg
-~ /\1)> 250088 {31

CPBHEH

=32-34°C

- a-stat

-JEIHENFR: 2.0-2.4L/min/m?2

- ERIE: 50-90 mmHg

- ILVEH R EE: antegrade crystaloid 303 C &
BRI IIVEERIE. FIR. COZTTIZKR S
-BEEROFEAIELEL

<HEEA>

Jx3=)L 3-5 ug/kg

245, 0.05 mg/kg

Etomidate0.2-0.3 mg/kg

Pancronium 0.1mg/kg

mPSL 10mg/kg

g-aninocaproic acid 5g->1g/hZ#¥& TET

<flrhEHE>
AOl+fentanyl
CPBHI[ZZSA Y S .L, PancroniumiB N
MV: VT=6ml/kg, PEEP 5-8cmH,0

FiO, 0.6-1.0 (SpO, >95%)
I #E %18 BS<1601Z75 5 &5 Zinsulind
BEE: —rOJ)E) or ZFATILUR
sRIDEE: RJA3Y
~/\1)>: 5001U/kg bolus—>ACT 480F) B &
JOA3I AN LRI = THIRIACTET
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Primary outcome
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Secondary Outcome
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2365 patients considered for eligibility 168 refused consent

prior to surgery 40 had specific 2 O 1 2 . 1

exclusion criteria (21
cancer, 11 history of ~~
acute mesenteric

J ischemia, 5 Raynaud’s 20 1 4 . 3

syndrome, 3 pregnant)

A 4

2157 patients assessed for inclusion
post-operatively

1458 (67.6%) Did not meet inclusion criteria
1363 Did not have refractory hypotension
52 Were included in another trial
43 Did not receive physician approval
306 (14.2%) Met specific exclusion criteria
136 Underwent off-pump heart procedure
81 Acute coronary syndrome
42 Emergency procedure
17 Received other circulatory mechanical support
17 Aortic procedure
¥ 13 Severe hyponatremia

330 underwent randomization 63 (2.9%) Other reasons

LT RLFUSEE 1644 NI TLS B 1664
. : 'l A I l '

1 withdrew consent 4 withdrew consent
151 received masked study 1 5 1 A 149 received masked study 1 49A

drug and were assessed drug and were assessed




Norepinephrine  Vasopressin
Variable (n=151) (n =149

=252
Age (yr), mean and SD 55+13 54+14 < /\ / >
Weight (kg), mean and SD 70+13 73+14 M\ =~ ~

Height (m), mean and SD 1.63+0.08 1.65+0.09 } \ J I/ / /E;ﬁ (j:

Sex, n (%)

Female 71 (47.0) 7 (45.0)

Male 80 (53.0) 82 (55.0) .
Diabetes mellitus, n (%) 67 (44.0) 71 (47.6) . ’E;\Z:AODEE'?::
Hypertension, n (%) 77 (51.0) 74 (49.7) —_— —
History of acute myocardial 66 (43.7) (

infarction, n (%) e LV E F < 4 O O/O

| Congestive heart failure, n (%) 50 (33.1) (43 6)
“COPD, 1 (%) 65 (43.0) 7 (36.0) . I A B P,f ul
Chronic renal failure, n (%) 44 (29.1) (24 8) - y
“Civer disease, n (%) 24 (15.9) 26 (17.4) \
Excessive alcohol use, n (%) 31 (20.5) 31 (20.8) j:) y&D
Cancer, n (%) 12 (7.9) 6 (4.0 o
B-blocker use, n (%) 97 (64.2) 97 (65.1) * A M I@E%'f::
Statin use, n (%) 27 (17.9) 6 (17.4)
_ACEI/ARB use, n (%) 70 (46.4) 53 (35.6) ° CO P D
LVEF, n (%)
> 60 79 (52.3) 79 (53.0) . |‘E | =24 \é
40-60 50 (33.1) 40 (26.8) =
<40 22 (14.6) 30 (20.1) =
TABP Use 11 (7.3) 15 (10.1) y ACEI/ARB@'{ ]
EuroSCORE, median (IQR) 5 (4-6) 5 (4-7) \7_
ACEl = angiotensin-converting enzyme inhibitors; ARB = angiotensin Il jj / d\w

receptor blockers; COPD = chronic obstructive pulmonary disease; Euro- ~—

SCORE = European System for Cardiac Operative Risk Evaluation; IABP = E % ( j:j-d\ L/
intraaortic balloon pump counterpulsation; IQR = interquartile range; LVEF

= left ventricular ejection fraction.




FTCDUNT

Variable “""if.i:'ﬁwi“ ?a?::ﬁ]sin
Type of surgery

CABG 73 (48.4%) B4 (43.0%)

Valve surgery AT (31.1%) 55 (36.9%)

Combined cardiac surgery 31 (20.5%) 30 (20.1%)
Epinephrine 44 (29.1%) 30 (26.2%)
Diobautarmine K5 (38.4%) 51 (34.2%)
RBC transfusion 31 (20.5%) 31 (20.8%)
Duration of CPB BO (88 - 80) 70 (85 - 00)
Fluid balance {mean, S0) 2450 + 802 2352 + B24
Initial ScvO_ (median, IQR) 87 (85 - 70) B85 (61 - 70)
Final Scvl)_ (median, IGR) 70 (83 - 75) 70 (86 - 75)
Initial Ht {median, IQR) 3B (34 - 40) 38 (36 - 40)
Final Ht (median, IQR) 30 (29 - 32) 30 (29 - 32)

=D — standard deviation; IQR — Interquartile range; CABG - Coronary artery bypass grafting;, CPB -
Cardiopulmonary bypass, Scvl, - central venous oxygen saturation; HT - hematocnt, Initial -
beginning of surgery; Final - End of surgery.
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Unadjusted Odds
Ratio or Hazard
Ratio or Between-

Adjusted” Odds
Ratio or Hazard
Ratio or Between-

Norepinephrine Vasopressin group Difference group Difference
Variable (n=151) (n =149) (95% Cl) P Value (95%Cl) P Value
Primary outcome, n (%) 74 (49.0) 48 (32.2) 0.55 (0.38 to 0.80) 0.0014  0.52 (0.36 to 0.75) 0.0008
30-d mortality 24 (15.9) 23 (15.4) 0.99 (0.56 to 1.76) 0.98 1.11 (0.62 to 1.96) 0.73
MV > 48 h 13 (8.6) 8 (5.4) 0.62 (0.26 to 1.49) 0.28 0.62 (0.26 to 1.51) 0.30
Sternal wound infection 15 (9.9) 7(4.7) 0.46 (0.19 to 1.13) 0.09 0.48 (0.19 to 1.18) 0.11
Reoperation 10 (6.6) 10 (6.7) 0.8 (0.52t0 1.23) 0.31 0.79 (0.51 to 1.22) 0.28
Stroke 4 (2.6) 4 (2-7) 1.03 (0.26 to 4.11) 0.97 1.08 (0.27 to0 4.39) 0.91
__Acute renal failure 54 (35.8) 15 (10.3) 0.26 (0.15t0 0.46) < 0.0001 0.26 (0.15t0 0.46) < 0.0001
Secondary outcomes, n (%)
Infection 23 (15.2) 16 (10.7) 0.67 (0.34 to 1.33) 0.25 0.71 (0.35 to 1.42) 0.33
Septic shock 13 (8.6) 9 (6.0) 0.68 (0.28 to 1.65) 0.40 0.73 (0.3 to 1.81) 0.50
Atrial fibrillation 124 (82.1) 95 (63.8) 0.38 (0.22 to 0.65) 0.0004  0.37(0.22 to 0.64) 0.0004
Ventricular arrhythmias 32 (21.2) 27 (18.1) 0.82 (0.46 to 1.46) 0.50 0.8 (0.45 to 1.43) 0.45
Length of ICU stay (d), 6 (410 9) 5@to7) -2.42 (-4111o0 0.0050 -2.28(-3.94to 0.0071
median (IQR) -0.73) -0.62) |
Length of hospital stay (d), 13 (10 to 20) 10(8to12) -3.76(-6.1to 0.0016  -3.66 (-6.01 to 0.0022
median (IQR) -1.42) -1.32)

*Adjustment was performed for predictive variables of the combined endpoint: chronic renal failure, initial hematocrit level, and intraoperative use of epi-
nephrine. Hazard ratio was used for primary outcomes. Odds ratio or between-group difference was used for secondary outcomes.

ICU = intensive care unit; IQR = interquartile range; MV = mechanical ventilation.

Primary Outcome

JILF R 74N(49%), I\VTL>>: 48A(32.3%)
ARR = 16.8%, NNT = 6



Unadjusted Odds
Ratio or Hazard
Ratio or Between-

Adjusted” Odds
Ratio or Hazard
Ratio or Between-

Norepinephrine Vasopressin group Difference group Difference
Variable (n=151) (n =149) (95% Cl) P Value (95%Cl) P Value
Primary outcome, n (%) 74 (49.0) 48 (32.2) 0.55 (0.38 to 0.80) 0.0014  0.52 (0.36 to 0.75) 0.0008
30-d mortality 24 (15.9) 23 (15.4) 0.99 (0.56 to 1.76) 0.98 1.11 (0.62 to 1.96) 0.73
MV > 48 h 13 (8.6) 8 (5.4) 0.62 (0.26 to 1.49) 0.28 0.62 (0.26 to 1.51) 0.30
Sternal wound infection 15 (9.9) 7(4.7) 0.46 (0.19 to 1.13) 0.09 0.48 (0.19t0 1.18) 0.11
Reoperation 10 (6.6) 10 (6.7) 0.8 (0.52t0 1.23) 0.31 0.79 (0.51 to 1.22) 0.28
Stroke 4 (2.6) 4 (2:7) 1.03 (0.26 to 4.11) 0.97 1.08 (0.27 to0 4.39) 0.91
__Acute renal failure 54 (35.8) 15 (10.3) 0.26 (0.15t0 0.46) < 0.0001 0.26 (0.15t0 0.46) < 0.0001
Secondary outcomes, n (%)
Infection 23 (15.2) 16 (10.7) 0.67 (0.34 to 1.33) 0.25 0.71 (0.35 to 1.42) 0.33
Septic shock 13 (8.6) 9 (6.0) 0.68 (0.28 to 1.65) 0.40 0.73 (0.3 to 1.81) 0.50
Atrial fibrillation 124 (82.1) 95 (63.8) 0.38 (0.22 to 0.65) 0.0004  0.37 (0.22 to 0.64) 0.0004
Ventricular arrhythmias 32 (21.2) 27 (18.1) 0.82 (0.46 to 1.46) 0.50 0.8 (0.45 to 1.43) 0.45
Length of ICU stay (d), 6 (4to09) 5@to7) -2.42 (-4111o0 0.0050 -2.28(-3.94to 0.0071
median (IQR) -0.73) -0.62) |
Length of hospital stay (d), 13 (10 to 20) 10(8to12) -3.76(-6.1to 0.0016  -3.66 (-6.01 to 0.0022
median (IQR) -1.42) -1.32)

*Adjustment was performed for predictive variables of the combined endpoint: chronic renal failure, initial hematocrit level, and intraoperative use of epi-
nephrine. Hazard ratio was used for primary outcomes. Odds ratio or between-group difference was used for secondary outcomes.

ICU = intensive care unit; IQR = interquartile range; MV = mechanical ventilation.

Secondary Outcome
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post hocf#AfT

Unadjusted Odds Ratio

Adjusted® Odds Ratio

) Morepinephrine  Vasopressin or Between- or Between-
Vanable . P . p
Group Difference Group Difference
(n=151) (n=149) (95%CI) (95%CI)

Pulmonary thromboembolism 4 (2.6%) 4(2.7%) 1.01(0.25-4.13) 0.98 1.04 (0.25-4.32) 0.96
Low cardiac output 17 (11.3%) 13 (8.7%) 0.75(0.35-1.61) 0.47 0.77 (0.36 - 1.65) 0.49
Delirium 27 (17.9%) 27 (18.1%) 1.02 (0.56 - 1.83) 0.96 0497 (053-1.76) 0.92
AKIN

0 6 (37.1%) 495 (65.5%) Reference Reference

1 28 (18.5%) 29 (20.0%) 1.64 (0.89 - 3.03) 012 1.83 (0.94 - 3.54) 0.07

2 18 (11.9%) 9(6.2%) 3.39 (1.43 - 8.06) 0.0057 549 (209-14.4) 0.0005

3 49 (32 .5%) 12 (8.3%) 6.93 (3.4-14.12) =0.0001 1084 (454-2588) =0.0001
RRT 21(13.9%) 4(2.7%) 0.17 (0.06 - 0.51) 0.0016 0.11(0.03-0.4) 0.0007
ARDS 20(13.2%) 15 (10.1%) 0.73 (0.36 - 1.49) 0.39 0.76 (D.37 - 1.56) 0.45
Readmission 35 (23.2%) 29 (19.5%) 0.8 (0.46 - 1.39) 043 075(0.39-147) 0.41
SOFA IPO, mean and SD 34+15 31216 -0.32 (-0.67 to 0.03) 0.07 -0.31 (-0.63 to 0.01) 0.06
SOFA 1% POD, mean and SD 36+23 28+24 -0.82 {(-1.35t0 -0.29) 0.0025 -0.81 (-1.3 to -0.33) 0.0011
SOFA 2™ POD, mean and SD 3T+28 28+31 097 (-1.63t0-0.3) 00043 D97(-15710-037) 0.0014
SOFA 3™ POD, mean and SD 36+30 24+32 -1.21(-1.91 to 0.5) 0.0008 -1.17 (-1.8 to -0.55) 0.0002
90-day mortality 26 (17.2%) 24 (16.1%) 0.92 (0.5 - 1.69) 0.80 091(039-211) 0.82

AKIN - Acute kidney injury network; RRT —
Failure Ag~~-mmmm - 1DM

Intensive
* Adjustm

e T T [Tt S e

renal replacement therapy; SOFA - Sequential Drgan

B T D i T

AKIN 2-3, RRT, POD 1- 3DSOFAHN R

initial hematocrit level and intraoperative use ot epinephnne.
(Qdds ratio (OR) or between-group difference was used for secondary outcomes.
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Variable Norepinephrine  Vasopressin  Unadjusted hazardratio P Adjusted hazard ratio P
Beta-blocker use
No (n=106) 31 (57.4%) 20 (38.5%) 0.539 (0.306 - 0.949) 0.032 0.439(0.241-0800) 0.007
Yes (n=194) 43 (44.3%) 28 (28.9%) 0.554 (0.343 - 0.894) 0.016 0.569 (0.352 - 0.921) 0.022
ACEIVARB
No (n=177) 34 (42.0%) 32 (33.3%) 0.695 (0.428 - 1.128) 0.141 0659 (0404 - 1.075) 0.085
Yes(n=123)  40(57.1%)  16(302%)  0443(0.247-0.795) 0.006 0.389 (0.214 - 0.706)  0.002

ACEI| = angnotensnn-conversnon enzyme inhibitor; ARB = anglotensm receptor blocker.

Adjusted for chronic renal failure, initial hematocrit level and intraoperative use of epinephrine.

BT ARIAR T (LR
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Variable Norepinephrine Vasopressin P value®
Length of study drug infusion (h) median (IQR) 5T (22 - 114) M(13-75) 0-0003 *
Onset of drug infusion
Operating room B0 (33.1%) 52 (34.9%) 0-69 =
IPO 77 (51.0%) 77 (51.7%)
1% POD 20(13.2%) 14 (9.4%)
2™ POD 4 (2 6%) 6 (4.0%)
Additional open-label norepinephrine 29 (19.2%) 17 (11.4%) 0-06 bl
Length of dobutamine infusion (h). median (IQR) 54 (33 - 89) 40 (26 - 68) 0.01 *
Heart rate, median (IQR)
Before drug infusion 120 {108 - 129) 120 (102 - 124) 0.15 *
15 min 118 (106 - 130) 118 (101 - 125) 0.26 *
30 min 117 (108 - 129) 117 (104 - 125) 0.21 *
60 min 117 (106 - 130) 116 (105 - 125) 022 *
12h 114 {100 - 126) 113 (98 - 120) 0.26 *
24 h 110 (98 - 122) 108 (90 - 116) *
MAP, median (1QR)
Before drug infusion 55 (50 - 60) 58 (49 -60) 0.20 *
15 min 63 (60 - 67) 65 (62 - 70) 0.028 *
30 min 68 (65 - 70) 69 (66 - 73) 0.25 *
60 min 70 (68 - 75) 72 (69-75) 0.06 *
12h T3I(F0-77) 74 {70 -77) 0.08
Cardiac index, median {IQR)
Before drug infusion FRMPAE-IM 20i76- n7i *

Vava

~2

15 min
30 min
60 min
12 h
24 h
Fluid balance, median (IQR)
PO
1% POD
2™POD

=S /FEIFEDIN

\
—
—

650 (500 - 800)
310 (260 - 450)
200 (150 - 330)

> DT

5%
B35

T00 (580 - 825)
350 (270 - 475)
200 {150 - 300)

EiR

0.88
0.15
0.26

il

&

*

*

B

h — hours; min — minutes. IPO — Immediate postoperative period. POD — Postoperative day, 1QR —
Interquartile range. * Mann-Whitney U test; = Chi square fest, + comparison between groups
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Variable Norepinephrine (n = 151) Vasopressin (n = 149) P Value
No. of adverse events, n (%)

0 126 (83.4) 125 (83.9) 0.52*

1 20 (13.2) 21 (14.1)

2 4 (2.8) 1(0.7)

3 1(0.7) 2(1.3)
Digital ischemia 2(1.3) 3 (2.0) 0.681
Mesenteric ischemia 2(1.3) 3 (2.0) 0.681
Hyponatremia 10 (6.6) 12 (8.1) 0.63%
Postoperative AMI 17 (11.3) 11 (7.4) 0.25%

“Likelihood ratio test.tFisher exact test.$Chi-square test.
AMI = acute myocardial infarction.
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