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Vasodilatory shock
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High-dose vasopressors®DiES
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Table S1. Conversion to Norepinephrine Equivalent

Norepinephrine

Drug Dose equivalent

Epinephrine® 0.1 pg/keg/min 0.1 pg/kg/min
Norepinephrine® 0.1 pg/keg/min 0.1 pg/kg/min
Dopamine? 15 ug/kg/min 0.1 ug/kg/min
Phenylephrine® 1.0 pg/kg/min 0.1 pg/kg/min
Vasopressin 0.04 U/min 0.1 ug/kg/min

Supplementary Appendix
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Treatment assignment
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Clinical regimen®
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Table S2. Titration Schema: Hour 0 Through Hour 3 (binding)

Initial Study Study Drug Study Drug Dose Study Drug Study Drug
Current MAP Drug Dose  Titration Interval Titration Maximal Dose  Minimal Dose
mm Hg ng/kg/min min ng/kg/min ng/kg/min ng/kg/min
w5 fmeemim
60-74 20 15 Increase by 10 200 2.5
75-84 N/A 15 Maintain dose 200 2.5
> 85 N/A B Decrease by 10° 200 2.5°¢

® Dosing may be modified by consensus opinion of the data safety monitoring board to as low as 60 ng/kg/min and

as high as 120 ng/kg/min if deemed necessary for safety purposes.

®Once a dose of 10 ng/kg/min has been reached, study drug may be further reduced by halving each titration until

the minimum dose is achieved.

“Dosing may be modified to as low as 1.25 ng/kg/min for those patients considered “hyper-responders”, i.e., MAP
remains 285 mmHg despite discontinuation of vasopressin and all catecholamines.

N/A, not applicable (such patients are not eligible for study participation); MAP, mean arterial pressure.

24
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Table $S3. Titration Schema: Hour 3 Through Hour 48 (non-binding)

E._Iﬁli
A
b

Study Drug Study Drug Dose Study Drug Study Drug
Current MAP  Titration Interval Titration Maximal Dose Minimal Dose
mm Hg min ng/kg/min ng/kg/min ng/kg/min
<59 5 Increase to 40 40 2.5
60-64 15 Increase by 10 40 2.5
65-70 15 Maintain dose® 40 2.5
>70 15 Decrease by 10° 40 2.5¢

21f the sum of the norepinephrine + epinephrine dose is 20.03 but <0.1 pg/kg/min, study drug dose should be
maintained.

b1f vasopressin is being used, vasopressin should be weaned off first. Then, titrate standard-of-care vasopressors
until the sum of the norepinephrine + epinephrine dose is as low as 0.03 pg/kg/min.

¢ Dosing may be modified to as low as 1.25 ng/kg/min for those patients considered “hyper-responders”, i.e., MAP
remains = 70 mmHg despite discontinuation of vasopressin and reduction of sum norepinephrine + epinephrine
dose to as low as 0.03 pg/kg/min.
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Primary outcome
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Sample size
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Statistical analysis
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Statistical analysis
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Results




Patients

201565H8~2017%F1A
91 ElDICU7 515

404 Patients were assessed for eligibility

60 Were excluded
54 Did not meet eligibility criteria
3 Withdrew consent

Y

1 Died
1 Moved to comfort care
1 Had unknown reason

344 N2 BIERIEL

344 Underwent randomization
and were included in the intention-to-treat population

FHE172ACHEIDEHT

172 Were assigned to receive placebo

l

172 Were assigned to receive
angiotensin ||
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10 Did not receive angiotensin ||
: . 3 Had rapid improvement
13 Did not receive placebo -
- 2 Were withdrawn
7 Had rapid improvement . .
: . by investigator
3 Had rapid decline ,
. - —=| 2 Withdrew consent
2 Withdrew consent 1 Underwent : :
) N 1 Had rapid decline
1 Was withdrawn ——=| rerandomization . L
: : : : 1 Did not meet eligibility
by investigator to angiotension Il _
criteria
1 Was receiving drug from
another study

Placebo#&f 158 A ATIOEf 158A

5? ‘?’\:ietﬁdrew consent - T 44 Died
Y Y
102 Completed end of study 119 Completed end of study
30 Died e — - 31 Died
Y Y
72 Completed follow-up to day 28 88 Completed follow-up to day 28
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Baseline Characteristics®

Table 1. Demographic and Baseline Disease Characteristics.®

Characteristic
Age
Median {IQR) — yr
b3 yr — no. [38)
=75 yr — no. [38)
Male sex — no. (%)
Geographic region — no. (78]
United States or Canada
Europe

Australia or Mew Zealand

BMI =30 — no.ftotal no. [%) T

Mean arterial pressure
Median (IGR)] — mm Hg
<65 mm Hg — no, (%)

APACHE Il scoret
Median {IQR)
Distribution — no, (%)

=30
3140
=41

Angiotensin Il
(M=183)

63 (52-75)
73 (44.8)
41 (25.2)
92 (56.4)

116 {71.2)
19 (11.7)
28 (17.2)
EO/161 (42.9)

66.3 (63.7-69.0)
52 (31.9)

27 (22-13)

105 {64.4)

50 (30.7)
8 [4.9)

Placebo
(M=158)

65 (53-75)
81 (51.3)
42 (26.5)

103 (65.2)

120 [75.9)
14 (8.9)

24 (15.2)

71/155 (45.8)

B6.3 [63.0-68.3)
50 (31.6)

29 (22-34)

93 (58.9)

54 (34.2)
11 (7.0)

All Patients
(N =321)

&4 (52-75) S F i (65
BE1%H'60%
BMI>30MAEE(F44.3%

154 (48.0)
83 (25.9)
195 (60.7)

236 (73.5)
33 (10.3)
52 (16.2)
140/316 (44.3)

66.3 (63.7-68.7)
102 (31.8)

28 (22-33)

198 (61.7)

104 (32.4)
19 (5.9)

APACHE I score(&

w152 8o
30 EH60%LLE

MmEF CZEIF/RLY
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Baseline Characteristics®
MEEF CZE(L/R0N

Characteristic

Albumin
Median (IQR) — g/dl
<1.5 gfdl — no_total no. ()
Sovan
Median {IQR) — %%
Data missing — na
Central wenous pressure
Median (IQR) —mm Hg
Ciata missing — no.
Cardiac index
Median {IQR) — liters/min/m?
Data missing — no.
Median MELD score (IQR)E
Cause of shock — no. [%)
Sepsis
Other, potentially sepsis
Pancreatitis
Postoperative vasoplegia

Multifactorial

Exposure to ACE inhibitars — e, [36)

Exposure to AREs — no. [35)

Angiatensin Il
(M=163)

2.2 (1.8-2.7)
103154 (66.9)

76.9 (73.0-82.8)
43

13 (10-15)
37

3.0 (2.6-1.8)
a4
21 (15-25)

127 (77.9]

20 (12.3)
0

10 {6.1)
6(3.7)

15 (9.2)

11 (6.7)

Placebo
{N=158)

2.4 (1.9-2.8)
89/156 (57.1)

FIO(72.5-82.0)
4]

12 (10-16)
35

3.2 (2.7-3.9)
85
73 (17-26)

132 (83.5)
11 (7.0)
23
9 {5.7)
4 (2.5
15 (9.5
11 {7.0)

All Patients
(N=321)

23 (1.8-2.7
192310 (61.9)

77.0 (72.9-82.2)
B4

12 (10-15)
72

3.1 (2.6-3.8)
179
27 (16-26)

259 (30.7)
31 (9.7)

2 (0.6}
19 (5.9)
10 (3.1)
30 (9.3)
22 (6.9)

ScvO2(EFI77%
Cardiac index(&3.1
MELD score¥t5 (32252

80.7%h'Septic shock
KN ZEZ8DE90.4%
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Baseline Characteristics®

Table 1. (Continued.)

MmEF CZEIF/RLY

Characteristic

Finding of ARDS on chest radiography
— no./total no. (%)

Vasopressin use during 6 hr before
randomization — no. (%)

Vasopressor dose — pg/kg/min9
Median (IQR)
Distribution — no. (%)
=0.35
=0.35 to <0.50
=0.50

Angiotensin 1|
(N=163)

40/162 (24.7)

113 (69.3)

0.33 (0.23-0.56)

83 (50.9)
34 (20.9)
46 (28.2)

Placebo
(N=158)

51/158 (32.3)

111 (70.3)

0.34 (0.23-0.56)

83 (52.5)
27 (17.1)
48 (30.4)

All Patients
(N=321)

91/320 (28.4)

224 (69.8)

0.34 (0.23-0.56)

166 (51.7)
61 (19.0)
94 (29.3)

ARDSEHN30%IZE

ANIIAVSIDY:
DR ERIE (NAdRE)(F0.34y

|¢

37V 70%



Baseline Laboratory Parameters®

Table §7. Baseline Laboratory Parameters

Parameter

Angiotensin Il
N=163

Placebo
N=158

All Patients
N=321

White blood cells
Median (range) 10°/L
Missing data, n
Hemoglobin *
Median (range) g/dL
Missing data, n
Hematocrit ®
Median (range) percent
Missing data, n
Platelets
Median (range) 10%/L
Missing data, n
Sodium
Median (range) mEqg/L
Missing data, n
Potassium
Median (range) mEq/L
Missing data, n
Chloride
Median (range) mEqg/L
Missing data, n
Bicarbonate
Median (range) mEqg/L
Missing data, n
Blood urea nitrogen
Median (range) mg/dL
Missing data, n
Creatinine
Median (range) mg/dL

16.5(1.7-117.1)
1

10.1 (6.5-17.1})
1

30.5(20.2 - 54.3)
1

145.0 (19 - 503)
1

138.0 (121 -153)
1

4.2 (2.7-6.7)
1

104 (85-126)
2

19 (6—37)
7

24.0 (1.3-170)
2

2.0(0.4-11.9)

17.4 (0.6 - 256.9)
0

9.2 (5.1-15.5])
0

28.2 (15.7 - 47.0)
0

150.5 (11 - 541)
0

139.0 (128 — 156)
0

4.3(3.1-6.9)
0

104 ( B6— 121}
2

19 (8-36)
7

26.8 (4.1 -115)
0

2.2(0.4-8.8)

17.2 (0.6 - 256.9)
1

9.8(51-17.1}
1

29.9 (15.7 - 54.3)
1

147.0 (11 -541)
1

138.0 (121 - 156)
1

4.2(2.7-6.9)
1

104 (85 -126)
4

19 (6 -37)
14

24.6(1.3-170)
2

2.1(0.4-11.9)

SEETY

WBC 17200/L

Hb 9.8g/dL
Plt 145/L

Na 138/ K 4.2
Cl 104/ HCO3 19
BUN/Cre 24.6/2.1

MEF CAE(IIR0N




Baseline Laboratory Parameters®

Table §7. Baseline Laboratory Parameters

Parameter

Angiotensin Il
N=163

Placebo
N=158

All Patients
N=321

Glucose
Median (range) mg/dL

129.7 (21 - 568)

140.6 (42 - 371)

138.8 (21 - 568)

Missing data, n 7 5 13
pH

Median (Q1 - Q3) 7.31(7.25-7.37) 7.32(7.25-7.40) 7.32(7.25-7.38)
PCO2

Median (Q1 — Q3) mmHg 38 (31-45) 37(32-43) 37 (32 -44)
POD2

Median (Q1 - Q3) mmHg 89 (76-112) 86 (76 - 109) 88 (76 -111)
Fio2

Median (01 -0Q3) % 45 (35 -60) 44.5 (35 -60) 45 (35 — B0)

Angiotensin |
Median (range) pg/mL
Missing data, n
Angiotensin Il
Median (range) pg/mL
Missing data, n
Urine output
Median (range) mL/hr
Missing data, n

260 (10.5 - 9180)
12

105 (10.5 - 3340)
12

23.0(0.0-339)
1

230 (10.5 - 4500)
14

68 (10.5 - 2740)
15

19.2 (0.0 -1750)
1

246 (10.5 — 9180)
26

81 (10.5 — 3340)
27

20.0 (0.0 -1750)
2

EEREV
pH 7.32

pCO2 37/p0O2 88

FIO2 45%

MmEF CEIFIRLY
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Primary/Secondary End point

Table 2. Primary and Secondary End Points.*

Angiotensin Il Placebo Odds or Hazard
End Point (N=163) (N=158) Ratio (95% Cl) P Value
Primary efficacy end point: MAP response 114 (69.9) 37 (23.4) Odds ratio, 7.95 <0.001
at hour 3 —no. (%)} (4.76-13.3)
Secondary efficacy end points
| Mean change in cardiovascular SOFA -1.75+1.77 -1.28+1.65 0.01 |
score at hour 485
Mean change in total SOFA score at 1.05+5.50 1.04+5.34 0.49
hour 48
Additional end points
Mean change in norepinephrine- -0.03+0.10 0.03+0.23 <0.001
equivalent dose from baseline
to hour 39
All-cause mortality at day 7 — no. (%) 47 (29) 55 (35) Hazard ratio, 0.78 0.22
(0.53-1.16)
All-cause mortality at day 28 — no. (%) 75 (46) 85 (54) Hazard ratio, 0.78 0.12
(0.57-1.07)
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A Mean Arterial Pressure over Time
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._L.
71 11
" MAP>75mmHg _
737 baseline/”510mmHg® £& :
74
% 73 ﬂ.ngnmcnsm I
EE 72- ' i oci
T:"z 71- 14
EE 70
3 69-
=
68— Placebo
i/ ATI 69.9% vs Placebo 23.4%
66 | ARR=46.5. OR 7.95(95%CI 4.76-13.3)
" MEDEHDI(F12.5 vs 2.9mmHg(p<0.001)
ﬂﬁéaltéé10121415132022242523303234353340424445#3
Hours since Start of Infusion
No. at Risk

Angiotensin Il 163 163 159 157 156 152 153 149 150 149 148 149 148 143 140 141 139 139 136 138 136 132 129 128 123
Placebo 158 158 157 153 150 148 145 145 143 143 139 136 136 133 130 131 127 132 125 126 128 122 122 119 142
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B Change from Baseline in Dose of Vasopressors | Al 1L -0.03+0.10 VS Placebo 0.03+0.23
Placebo BR(CATIEf CERAENRA UTE

0.00+ N - e e
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No. at Risk
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Figure S2. Doses (mean  SE) of Study Drugs by Hour, mITT Population

Study Drug Dose, mean ng/kg/min + SE
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Figure 53. Absolute Heart Rate During Treatment.

305 TR FAT I 23 CTHERHYZ% <
HENTEMNEDZII2EFRHBEF DGR

s ¢

104

o

o L] _ ‘b-» NIy v""“r
[PyNILT i\

102 F
i
]
+
a 100 -
E —n— Angiotensin ||
= gr p T
= == Placebo
a
0%
P
e
= 34 -
m
a
E
2
L]
&
&
Q
-

o2 4 & 8B I 12 14 16 1B 2 22 24 26 IR O30 37 34 36 38 40 42 44 46 43
Analysis Visit, hour

W=163 163 158 155 155 152 150 150 148 1453 144 145 140 136 138 139 138 138 135 134 134 130 126 127
M=158 158 150 151 145 143 141 141 130 137 134 13 128 131 1¥0 131 130 136 126 136 122 1r1 119 116 46



Cardiovascular SOFA score

Time Point Angiotensin Il Placebo Total
Parameter Statistic M=163 N=158 N=321
Cardio- Screening
vascular Mean (50 4,00 {0.00) 4,00 (0.00) 4,00 (0,00}
SOFA score Median (range) 4 (4-4) 4(4-4) 4(4-4)
Howr 3
Mean (SO} 3.87 (0.550) 3.99(0.112) 3.93 (0.404)
Median [range) 4 [0 - 4] 4i(3-4) 4(0-4)
Change, screening to hour 3
Meam (S04 -0.13 {0.550]) -0.01 (0112} -0.07 [0.404]
Median (range) 0 [—4-0) O-1-0) 0(-4-0)
wvan Elteran Wilcoxon rank 0.001%
Hour 48
Mean (SO} 2.25(L.771) 2.72 (1.654) 2.48(1.729)
Median [range) 3{0-4) 4{0-4) 3(0-4)
Score distribution, n (%)
0 54(33.1) 36 (22.8) 90 (28.0)
1 12 (7.4 9 (5.7) 21 {6.5)
2 2(1.2) ] 2 (0.8)
3 30(18.4) 31(19.6) 61 [19.0)
4 44 (27.0) 51(32.3) 95 (29.6)
4 (LOCF) 0 2(1.3) 2 (0.6)
4 [worst case, death) 21(12.9) 29 (18.4) 50 (15.6)
Change, screening to hour 48
Mean (5D} -1,75 {1.771) -1.28 (1.654) -1.52 (1.729)
Median |range) -1 -4 =10 0 -4 = 0) -1(-4-=0)
van Elteren Wilcoxon rank 00129

AT IEF CEBALICIKT

@hour 3
-0.13 vs -0.01(p=0.0019)

@hour 48
-1.75 vs -1.28(p=0.0129)

47



Total SOFA score

Time Point Angiotensin I Placebo Total
Parameter Statistic N=163 N=158 N=321 A7 =
Total SOFA  Screening N=158 N=158 N=316 __i”j SO FA
score Mean (SD) 11.77 (2.839) 12.72 (3.310) 12.24 (3.115)
Median (range) 12 (5 - 18) 13({5-21) 12 (5-21) 1 2 E
Hour 3 N=163 N=158 N=321 VAR NN
Mean (SD) 12.53 (3.007)  13.18(3.308)  12.85(3.170)
Median (range) 13.00(4-20) 13.00(5-21) 13.00(4-21)
Change, screening to hour 3 N=158 N=158 N=316
Mean (SD) 0.81(1.932) 0.47 (1.819) 0.64 (1.881)
Median (range) 1.00(-6-7) 0.00 (-3-7) 0.00(-6-7)
van Elteren Wilcoxon rank 0.1362
Hour 48
Mean (SD) 12.69 (6.033)  13.76(6.700)  13.22 (6.382)
Median (range) 11.00 (2 - 24) 13.50(1 - 24) 12.00 (1 - 24)
Score Calculation
No imputation 122 (74.8) 109 (69.0) 231 (72.0)
LOCF 20(12.3) 20(12.7) 40 (12.5)
Worst case assignment 21(12.9) 29 (18.4) 50 (15.6)
Change, screening to hour 48 N=158 N=158 N=316
Mean (SD) 1.05 (5.500) 1.04 (5.336) 1.05 (5.410)
Median (range) 0.00(-10-15) 0.00(-9-16) 0.00(-10-16)

van Elteren Wilcoxon rank 0.9755 48



Mortality

Figure S4a. Kaplan-Meier Plot of Survival Over 28 Days After Initiation of Therapy.
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Multivariate analysis
MAPLER(CHFS UZEF(E ?

Table §5. Multivariate Analysis of Obtaining Target Mean Arterial Pressure at Hour 3 (mITT)

Parameter Odds Ratio (95% CI) P value
Treatment with angiotensin Il vs placebo 12.4 (6.72-22.8) < 0.001
Age = 65 vs < 65 years 0.99 (0.56-1.74) 0.98
Male vs female 1.32 (0.74-2.34) 0.34
MAP at baseline < 65 vs = 65 mm Hg 0.67 (0.36-1.23) 0.20
APACHE Il score at baseline > 30 vs £ 30 1.04 (0.58-1.85) 0.90
Albumin at baseline < 2.5 vs 2 2.5 g/dL 0.40(0.22-0.72) 0.002
Prior exposure to ARBs vs no exposure 0.24 (0.07-0.79) 0.02
Chest x-ray finding of ARDS vs no finding 2.03 (1.07-3.86) 0.03

Baseline NE equivalent dose 2 0.5 vs < 0.5 pg/kg/min 0.40(0.21-0.77) 0.006




Multivariate analysis
MAPLER(CHFS UZEF(E ?

Positive predictor

QAT I HF SR (OR 12.4)
WARDS# D (OR 2.03)

Negative predictor
412.5g/dLADIXAIb(OR 0.40)
MEHIDARBERFE(OR 0.24)
VBaseline®NAdZ/1'0.5y2L E(OR 0.4)
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Heart Rate, mean beats per minute + 5E
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Figure 53. Absolute Heart Rate During Treatment.
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Figure 53. Absolute Heart Rate During Treatment.
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Figure 2 Key potential mechanism attributed to angiotensin II's action via AT-1 receptors. AT-1: angiotensin receptor 1; VEGF: vascular
endothelial growth factor; ICAM-1: intercellular adhesion molecule-1; VCAM-1: vascular cell adhesion molecule-1; IL: interleukin; MIP-1a:
macrophage inflammatory protein-1a; MCP-1: monocyte chemotactic protein-1; AP-1: activating protein-1; NF-kB: nuclear factor-kappa B; MAPK:

mitcgen-activated protein kinase.
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Author’s conclusion
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