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Septic shock & AVP

- Septic shock TIZFAVPEHNET
(Cardiogenic shock & EERT)

Vasopressin deficiency contributes to the vasodilation of septic shock.
Circulation. 1997;95:1122-5.

- Septis shockD#J1/3TAVPHRZ
LTWS (REATHS)

Circulating vasopressin levels in septic shock.
Crit Care Med. 2003;31:1752-8.
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. 2010 SSCG Tl
We suggest adding vasopressin (up to 0.03 U/min) to NE with the intent of
raising MAP to target, or adding vasopressin (up to 0.03 U/min) to decrease
norepinephrine dosage. weak recommendation, moderate quality of evidence)
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Discontinuation of vasopressin before norepinephrine

increases the incidence of hypotension in ° NE ta pering (N=32) VS AVP ta pering (N= ] 8)

patients recovenng from septic shock: A retrospective
cohort study

. APACHE Il £ESOFAIZMAE CTER U

. 24hrAAICHypotensionZz s e D 1
NEZE 16% vs AVPEf 56%

(unadjusted relative risk, 3.6; 95% confidence interval, 1.5-4.5; P = .008
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Discontinuation of Vasopressin Before Norepinephrine in the Recovery Phase

of Septic Shock . NE tapering(N:92) vs AVP

Drayton A. Hammond, PharmD, MBA, BCPS, BCCCP, Kelsey McCain, PharmD, Jacob T. FPainter, Show all authors v
PharmD, MBA, PhD, more...

First Published June 15, 2017 Research Article W) Chack far updates ta pe rl n g (N - 6 2)

. 12FERSR COE:BERA I ICERL

. clinically significant hypotension (&
NEEE 10.9% vs AVPEf 67.8%

(odds ratio [OR]: 13.837, 95% confidence interval [CI]:
3.403-56.250, P < .001)
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Patient
Setting: Samsung Medical Center

(a 1979-bed, university-affiliated, tertiary referral hospital in Seoul, South Korea)
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Intervention/Control

l If MAP <65 mmHg

NE start at a dose 0.08 mcg/kg/min,
and then increase up to 0.3 mcg/kg/min
by 0.02 mcg/kg/min, every S minutes
for achievement of target MAP

If MAP < 65 mmHg

Add AVP at a dose 0.03 U/min

If MAP <65 mmHg

NE increased by 0.02 mcg/kg/min,
every 5 minute for achievement of target MAP

l If MAP = 65 mmHg for 2 hours

NE was titrated to 0.3 mcg/kg/min
by 0.02 mcg/kg/minby every S minute

MAP 2 65 mmHg was maintained for 2 hours with
NE (0.3mcg/kg/min) and AVP (0.03U/min)




Intervention/Control

Check serum copeptin level

AVP Group: tapering AVP first at a rate 0.01 NE Group: tapering NE first at a rate 0.1
U/min, every hour mcg/kg/min, every hour

After 2 hours after successful termination of
first tapered vasopressor
Tapering NE Tapering AVP
at a rate 0.1 mcg/kg/min, every hour at a rate 0.01 U/min, every hour
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Check serum copeptin level

AVP Group: tapering AVP first at a rate 0.01 NE Group: tapering NE first at a rate 0.1
U/min, every hour mcg/kg/min, every hour

After 2 hours after successful termination of
first tapered vasopressor
Tapering NE Tapering AVP
at a rate 0.1 mcg/kg/min, every hour at a rate 0.01 U/min, every hour
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Information bias
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OQutcome

. Primary

the incidence of hypotension within one hour after tapering the first
vasopressor, which was defined as a sustained decrease in MAP <65 mmHg
despite adequate fluid resuscitation.

Secondary

- overall incidence of hypotension during the entire study period

- the Incidence of hypotension according to the tapering of each vasopressor
- [CU mortality , 28-day mortality , hospital mortality

- serum copeptin levels and hypotension during AVP tapering
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o mMmRNA translation.

AVP Neurophysin-II

| Copeptin

o Post-translational modifications.
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Preprovasopressin m RNA post-translational products
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The prospective randomized, double-blind, controlled trial on the incidence of
hypotension, the Discontinuation Order of Vasopressors in the management of Sep- tic
Shock (DOVSS) was conducted at Samsung Medical Center (a 1979-bed, university-

atfiliated, tertiary referral hospital in Seoul, South Korea) between January 2012 and
February 2014.

“randomized, double-blind, controlled trial” & LTV 5., HIE
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Result

624 patients assessed for eligibility

448 excluded
- 431 did not meet entry criteria
- 17 not eligible for other reasons

7AO0—7 w7 !

176 met inclusion criteria

78/85 (91.8%)

91 excluded
- 53 received other vasopressor
- 19 transfer out
- 19 refused participation

85 randomi

zed

38 included in the modified
intention-to-treat analysis

43 NE Group I 42 AVP Group
5 excluded
- 2 had protocol violation 2 excluded
- 1 detenorated before drug discontinuation - 2 had protocol violation
- 2 withdrew informed consent
Y .

40 included in the modified
intention-to-treat analysis

38 NE Group

40 AVP Group




Result : Baseline |

Table 1 Baz=line characteristics of enrolled patients with sephic shock

All patients (N=T78) AW goupin=400 M gouwp (1=38) P vake

Agpe, years a6 5e-71) a7 (56 - 73) &d (55 - &9) 0L2X06
G ncler, ke 49 628) 25(425) 24 B30 952
Canmes of septic s hock” 0522

PrSurmcnss 3 5040) 23(57.5) 16 4L 1)

traabdomnal nleaion 22 (282) 10425.0) 12 31.4)

Uraaenital nfaction 16 (205) 7 {175) {237

Cather relatad mlsction 5KB4 4 { 104) 1{26)

EndC aings 2 18] 1 {25) 1{26)

- 3 E8 1{25) 2{53)
MAP bedoss niial reduscitaion, mmHg 52 W5AT) 52 (45-57) 54 A4-40) 255
OWP bedore nilid @ asctaion, mmHg 7 &S G (44) 7159) 305
MAP a1 the time of vasopes o mitiaed, mm Hg 55 5 1-60) 54 (50-60) 565 (52-a0) 309
OWF & e Bme of vasogressor milated, mmHg 11 9-14) 104{8-14) 11 5-13) 01954
Totsl Dilerutan, mdgidl 105 050-2350) 1.15 0.50-238) Q25 (050-201) 802
Serum creainmme, mdgydl 134 095199 148 084-1.94) 130 (058-2.6) 01960
Lachc add, ol 161 (L40-544) 353 241548 411 {239-5.65) &9
Procacitanan, ngimil 1270 3.29-37.10) 1435 (35245 66) 991 {262-31 A7) 0 s
C-eadtinee prdtean, mdgsimil 1396 @ E7-24.35) 1604 (229-25.10) 1299 B09-2317) 1492
Maamum NE ddge dusing Study pesod, udyRgyimn 068 0al-120) 068 10.40-1.45) Q68 (0A0-1.05) 195



Result : Baseline?

Table 1 Bazsline characteristics of enralled patients with septic shock
Al patien®E (N=78) AW goup in=40) NE geoupd 1= 38) F walye

SOFA score 1048 - 12) 1048 - 12) 107 - 1) 0793
Chnical status on randormizstion
MAP, rimiHg 77 (71-81) 75 (68 - 81) 77 (74 - &0) 0237

W, mmiHg 103 - 14) 1048 - 14)
MNead ko mechanical venBlation 54 1692) 33 (825)
Mead lor renal replarement Berany 22 (282) 11{Z75) 11 239)

12{10-15) 12{11 - 15) 1208 -15

1645 (1002 - 26410) 13240941 - 2026) 1989 ({1330 - 290.7)
Total B, mdgdl 130 1168 - 370) 130 043 - 295) 135 (065 - 4.25) 1845
Serum e Amne, mgidl 1.12 72 - 195 110075 - 192 125 (068 - 1.95) 1381
Comcostenid 1reabmant 72 19a0) 38(97.4) 34 1944 a5
Tame 1 ESndamiraion 242 {131 - 44.1) 274 (151 - 444) 192 {115 - 331) 104

Total wad apredior duraBion before tapenng B vaoactive agent, hous 242 (131 - 41.8) 290{15.1 - 439) 192 {115 - 33.1) Q127
Copaption, paimil (= 74) 142 {107 - 2X0) 148 {100 - 237) 1A{113-215) 50




Result : Outcome

Table 2 Outcomes by treatment group

AVP group (n=40) NE group (n = 38) P value

Development of hypotension within one hour after tapering of vasopressor

Hypotension on tapering the first vasopressor 9 (22.5)

Hypotension on tapering sequential second vasopressor (n =43) 20 (64.5) 3 (25.0) 0.020
Hypotension on tapering the first or second vasopressor 20 (72.5) 29 (76.3) 0.700
Time to hypotension after tapering vasopressor, hours (n = 58) 4325 -5.1) 20(1.2 - 25)

MAP at the time of hypotension developed on tapering of vasopressor, mmHg (n=58) 61 (58 - 62) 62 (59 - 63) 0.111
CVP at the time of hypotension developed on tapering of vasopressor, mmHg (n=58) 10 (/-14) 9 (6-13) 0.810
Total vasopressor duration, hours 584(33.9 - 1000) 438 (289 - 81.9) 0.169

Clinical outcomes

ICU mortality 15 (37.5) 11 (28.9) 0423
ICU length of stay, days o6 - 13) 7(2-12) 0.107
28-day mortality 17 (42.5) 12 (32.4) 0.362
Hospital mortality 23 (57.5) 13 (34.2) 0.039

Hospital length of stay, days 25(15 - 38) 21 (13 - 37) 0.542




Result : Copeptin

pg/mi pg/ml pg/mi
ki p = 0.056 e p < 0.001 aad p=0.429
500 < & 500 4 - 500 -~ .
400 - 400 - 400 -
o
300 -~ 300 4 300 T
200 -+ 200 - 200
100 -+ Bl 8 100 4 = 100 .
0 - o 0- g 0 -
No hypotension after Hypotension aMer No hypotension Hypotension No hypotension Hypotension
discontinuation of discontinuation of at tapering of AVP M tapering of AVP a tapering of NE at tapering of NE

first vasopressor first vascopressor




Result : Copeptin

pg/omi pg/mi pg/ml
I
- - m 3
oo p=0032 o p = 0.001 p=0.252
500 - 500 800 - =
400 - 400 400 -
8 8
I o
300 - 300 + 300 +
200 - 200 4 200 +
100 - 100 - __ 100 <
—_
0+ — 0 - 0~
No hypotension Mypotension No hypotension Hypotonsion No hypotension Hypotension
during the entire during the entire at tapering of AVP at tapering AVP at tapering of NE at tapering NE

experimeontal protocol exparimeontal protocol




Result

Wﬂi’t‘_‘d) Hypotension’a“:%’&&) EENFEETEROHEDELESELLLER

Variables Hypotension on tapering  Hypotension on tapering  Fvalue
A AVP(n=12) of NE {n= 46)

Age &7 (59 - 69) 65 (56 - 73) rE
Gender, male 10 {833) 30 {65.2) 0307
Causes of septic shadk® 0245

Pneumonia 8 {66.7) 20 {435)

Intraabdominal infection 2167 14 (30.4)

Urogenital infedtion 3 (25.0) & (13.0)

Cather related infection 0 {0.0) 4 (B7)

Endacarditis 0 {0.0) 2 {43)

Orthe rs® 0 {0.0) 3 (65)
MAP before initial resuscitation, mmHg 53 {47 - 57) 51 42 -57) 0214
VP befare initial resuscitation, mmHg 7{3-10) 66 -8) Q161
MAP at the time of vasopressor initiated, mmHg 5547 - 57) 55 {52 - 60) a6l
QP at the fime of vasopressor initiated mmHg 11 {10 - 13) 11 (8 - 14} Q669
Total hilirubin, maddl 090 (035 - 305) 120 .50 — 270) 0382
Serum creatinine, mag/dL 1.47 (071 - 201) 142 097 - 232) Q687
Lactic acid, mmal/L (n= 57) 3127 (191 - 457) 431 R67 - 632) 0229
Procaldtonin, ngfml (n= 53) 1309 (418 - B153) 1101 (261 - 3097) 0602
C-reactive pratein, mg/mlL 1487 (851 - 2972) 1257 (559 - 1942) Q129
Maximum NE dose during study periad, ugfg/min 0.74 (054 - 1.56) 070 {046 - 1.20) 0448
SAPS3 74 (62 - 86) 73 (62 - B4) 0931
SOFA 98 - 13) 10 {8 - 12} 0E01



Result

M TOHypotensionZROH -EEMEETEROHEDHELE S L

Variables Hypotension on tapening  Hypotension on tapering  Pvalue
o AVP{n=12) of NE {n= 46)

Clinical status on randomization
MAF, mmHg 72 {70 - T8) 77 {73 -81) 0138
VP, mmHg 10(8 - 12) 10 (8 - 14) 0420
Need for mechanical ventilation 10 (833) 31 (67 4) Q478
Mead for renal replacement therapy 4{333) 14 {30.4) 1.000
Nead for dobutamine 1{83) 3 (65) 1.000
SOFA 13{11 - 18) 12{9 -15) 0255
PF ratio 1188 (819- 1779) 1869 (1054 - 2780) Q110
Total bilirubsin, mg/dL 1.35 (053 - 368) 140 {080 - 388) 0744
Serum creatinine, maddL 1.25 (060 - 199) 126 P31 - 221) 0.508
Corticostenoid treatment 10 {(90.9) 42 (95.5) 0495
Copeptin, pg/mlL (n = 58) 77 (67 - 90) 168 (131 - 207) <
Time to randomization, hours 251 (141 - 418) 211 (118 - 462) 0818

Time to discontinuation of vasopressors just before hypotension developed 288 (18544 3) 220 (136-472) 09456

Time to hypotension after discontinuation of vasapressar, haurs 25(1.1 -33) 25019 -47) 0442
MAP at the time of hypotension developed on tapering of vasoprossor, mmHg 61 {57 - 43) 62 (59 - 63) 0214
WP at the time of hypotension developed on tapering of vasopressar, mmbg 10{6-12) 10 (7 - 14) 0735

Total vasopressor duration, hours 634 (389 - 12256) 578 389 - BRO) 0578

Clinical outcomes
KU mortality 5{41.7) 13 {(283) Q486
ICU length of stay, days 12 (8 - 22} B{(3-12) 0.108
78-day mortality 5{41.7) 17 (37.8) 1.000
Haspital mortality & (S0u0) 20 (46.5) 0.686
Haspital stay, days 27 {19 - 30) 22 (14 - 39) 0.617




Result
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“arameter -ypotension (n = 58] No hypotension (n = 20) P value
Age 65 (57 - 72) €6 (54 - 70) 0.828
Gender, male 40 (690) G (45.0) 0.056
Causes of septic shock® 0.588

Pneumonia 28 (48.3) 11 (55.0)

Intraabdominal infection 16 (2/6) 8 (20.0)

Urogenital infection 2 (15.5) 5(25.0)

Cather related infection 4 (6.9) 1 (5.0

Endocarditis 2 (34) C (0.0

Others” 3(5.2) C (0.0)
MAP befecre initial resuscitation, mmHg 52 (43 - 57) 52 (50 - 58) 0414
CVP before initial resuscitation, mmHg 64 8) 7(5 10 0.250
MAP at the time of vasopresscr initiated, mmHg 55 (51 - 60) 54 (50 - 59) 0649
CVP at the time of vasopressor initiated, mmHg 11 (9-14) 10 (8 - 13] 0516
Total bilirubin, mg/dL 1.15 (0.50 - 2.70; .60 (0.60 - 1.83) 0406
Serum creatinine, mg/dL 142 (0.85 - 2.09) 1.16 (0.76 - 71.85) 0351
_actic acid, mmol/L 4.19 (2.64 - 6.07) 3.15 (236 — 499) 0.329

2CT, ng/mL 11.81 (262 — 34.12) 15.36 (361 — 54.95)
CRP, mg/ml 1260 (583 - 21.19) 2066 (11.97 - 26.10)
Maximum NE dese during study period, ug/kg/min 0.70 (0.50 - 1.31) 040 (031 - 1.12)
SAPS3 73 (62 - 74) 79 (72 - 90) 0297
SCOFA score 10 (8 -12) 108 -11] 0936




Result
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“arameter -ypotension (n = 58] No hypotension (n= 20) P value

Clinical slalus on randomizalion

MAP, mmHg 77 (77 - 80) 76 (68 — 83) 0936
CVP, mmHg 10 8 14) 1009 13) 0.606
Need for mechanical ventilation 41 (70.7) 13 (65.0) 0635
Need for renal replacement therapy 18 (310) 4 (20.0) 0344
Need for dobutamine 1 (6.9) 2 (10.0) 0643
SOFA score 12 (10 - 15) 12 (9-15) 0.704
PF rztio 1649 (99.1 — 26/9) 164.5 (103.7- 258.5) 0972
Total bilirubin, me/dL 1.40 (0.78 - 3.70; 1.25 (0.50 - 3.73) 0453
Serum creztinine, mg/dl 1.26 (0.74 - 2.10 1.07 (0.68 - 1.26) 0.093
Corticostercid treatment 52 (94.5) 20 (100.0) 0.500
Copeptin, pyg/mL (n=76) 144 (105 - 129) 223 (109 - 287) 0.032
Time to randomization, nours 233 (121 - 44/, 244 (148 - 30.5) 0.868
MAP at the evaluztion of outccmes, mmHg 62 (59 - 63) 72 (67 = 77)
CVP at the evaluztion of outccmes, mmHg 10 (7 - 14) 10 (8 - 14) 0499
NE taperng at the evaluation of event outcomes 46 (79.3) 11 (55.0) 0.035
AVP Llapering al .ne evalualion o evenl culcomes 12 (20.7) C (¢5.0) 0.035

Total vasopressor duration, hours 578 (390 - 110.6) 308 (21.3 - 36.7)

Clinical outcomes

ICU mortality 18 (31.0) 8 (40.0) 0463
ICU length cf stay, days S@4-13 /(3-12) 0.38/
28-day mortality 22 (386) 7 (35.0) 0.775
Hospital morlality 76 (£4.8) 10 (50.0) 0689

Hospital lengtn of stay, days 23 (14 - 37) 19 (14 - 42) 0936
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