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Evaluating the association between vasopressin use and in-hospital
mortality in patients with septic shock
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Michael Pasqualicchio, Pharm.D., BCPS; Heidi Clarke, Pharm.D., BCCCP; Jonathan Kline, Pharm.D., BCCCP; Payal Patel, Pharm.D., BCCCP;
Baptist Hospital of Miami, Department of Pharmacy; Miami, FL

Background

Treatment of septic shock consists of immediate administration of intravenous fluids and
empiric, broad-spectrum antibiotics. Vasoactive therapies are indicated if the patient remains
hypotensive despite fluid resuscitation®
The Surviving Sepsis Campaign recommends norepinephrine as the first-line vasopressor in
patients with septic shock to maintain a mean arterial pressure (MAP) of at least 65 mmHg. A
weak recommendation is made to use vasopressin as an adjuvant therapy to raise MAP to goal or
reduce the norepinephrine rate required!
The VASST trial showed no significant difference in 28-day or 90-day mortality with the addition
of vasopressin to norepinephrine and open-label vasopressors in patients with septic shock?
A sub-group analysis of the VASST trial evaluated vasopressin use in less-severe and severe septic
shock?

= Statistically significant difference in 28-day and 90-day mortality in favor of

vasopressin for patients with less-severe septic shock
= No statistically significant difference in 28-day and 90-day mortality for patients with
severe septic shock

The VANISH trial showed a lack of intensive care unit (ICU), in-hospital, and 28-day mortality
benefit associated with vasopressin3
Smaller-scale studies have failed to show mortality benefit associated with vasopressin use in
patients with septic shock*”
Vasopressin was rebranded in 2015 resulting in a 1138% price increase®. As a result, optimization
of vasopressin use has been prioritized

Determine the impact of vasopressin on the incidence of in-hospital mortality in patients on
low-dose vasopressors

Determine the impact of vasopressin on the incidence of in-hospital mortality in patients on
high-dose vasopressors

Establish the foundation for the development of a pharmacist-driven protocol to aid in the
optimization of vasopressin use for patients in septic shock

Methods

Study design: IRB-exempt, single-center, retrospective chart review of patients treated with
vasopressors and diagnosed with septic shock between January 2018 and September 2018
Study groups: Patients divided into two arms based on the maximum norepinephrine equivalent
(NE) dose or the NE dose at the time of vasopressin initiation. Patients who received vasopressin
were compared to those who did not receive vasopressin within each arm

= Low-dose vasopressors (< 0.2 mcg/kg/minute NE)

= High-dose vasopressors (> 0.2 mcg/kg/minute NE)
Inclusion criteria: Individuals > 18 years old with a diagnosis of septic shock documented in the
medical record requiring vasoactive therapies
Exclusion criteria: Pregnant patients, patients with documented cardiogenic shock in the medical
record, patients with cardio-thoracic surgery during the specific admission, patients on
vasopressors for less than 12 hours total
Primary outcome: In-hospital mortality
Secondary outcomes: Total time on vasopressors (hours); maximum number of catecholamine
agents required; ICU length of stay (days); hospital length of stay (days)

Low-dose vasopressor arm (< 0.2 mcg/kg/minute)

Baseline characteristics

Characteristics

No vasopressin
(n=35)

Vasopressin
(n=20)

p-value

Outcomes

Outcomes

No vasopressin

(n=35)

Vasopressin
(n=20)

p-value

(%)

Age - years 70.7£13.7 63.7£18.7 In-hospital mortality - no (%) 7(20) 7(35)
Male sex—no (%) 23(65.7) 11 (55) 043 Mean time on vasopressors - 526563 75.5+40.2 012
APACHE Il score 181+538 18.1:7.0 1.00 hours

Mean time on vasopressors for 453384 66.9+41.2 0.06
SOFA score 51%22 56£26 045 e IO e
Lactic acid - mg/dL 3.0£19 3226 0.74 hours

Mean ICU length of stay - days 36£28 10.1£9.0 0.0002
MAP - mmHg 65.3+12.0 63.7+88 0.60
NE — mcg/kg/min 10454 10.6+7.8 0.91 Mean hospital length of stay - 12.8+125 30.6+27.4 0.001
Steroids administered — no 17 (49) 9 (45) days
%) Number of catecholamine agents | Oneagent:35(100) | No other agens: (0]

o — at time of inclusion e o)

Midodrine administered - no 9 (26) 2(10) gents:

NE dose equation from VASST
NE= i i i

All baseline characteristics at time of vasopressor initiation
All values displayed as mean t standard deviation unless noted

10)

Maximum number of
catecholamine agents following
inclusion

Two agents: 1(3)

‘One agent: 10 (50)
Two agents: 9 (45)
Three agents: 1 (5)

Mean time to vasopressin initiation — hours (range)

10.8 (0-45.3)

‘ Mean duration of vasopressin — hours (range)

‘ 40.7 (12.3-90.8) ‘

Baseline characteristics

No vasopressin
(n=46)

Vasopressin
(n=48)

p-value

Steroids and mortality

Steroids

(n=9)

In-hospital mortality —
no (%)

2(22.2)

No steroids

(n=11)
5 (45.5)

p-value

Outcomes

utcomes

No vasopressin

(n=46)

Vasopressin
(n=48)

(%)

Age - years 75.8+10.8 73.2+142 In-hospital mortality - no (%) 20 (43.5) 34(70.8)
Male sex— no (%) 32(69:6) 27(56:3) 016 Mean time on vasopressors - 95.4+86.8 17172112
APACHE Il score 212+60 226165 028 hours Median: 74.2 Median: 76.5
SOFA score c0t23 65231 038 Mean time on vasopressors for 81.9+718 141621421
patients surviving to discharge - | Median:70.6 | Median: 70.5
Lactic acid - mg/dL 31£19 47146 0.03 hours
MAP - mmHg 67.1£15.5 66.8+15.3 0.93 Mean ICU length of stay - days. 9.4+15.2
= Median: 5.0
NE- i 2241892 5821533 014
meg/kg/min Mean hospital length of stay - 17.5¢12.0 16.1£16.6
Steroids administered — no (%) 21(45.7) 25 (52.1) days Median: 140 | Median: 12.0
Number of agents | One agent:35 (76) One agent: 35 (73)
Midodrine administered — no 20 (43.5) 19 (39.6) at time of inclusion Twosgents: 11(24) | Two agents: 13 (27)

NE dose equation from VASST
NE = i ine + epil

All baseline characteristics at time of vasopressor initiation
All values displayed as mean * standard deviation unless noted

+

+

10)

Maximum number of
catecholamine agents following
inclusion

One agent: 37 (72)
Two agents: 13 (28)

One agent: 22 (46)
Two agents: 21 (44)
Three agents: 4 (8)
Four agentsi1(2)

Vasopressin administration

Mean time to vasopressin initiation — hours (range)

24.7 (0-177.3)

Mean duration of vasopressin — hours (range)

62.4 (1.8-403)

Steroids and mortality

Steroids

(n=25)

In-hospital mortality -
no (%)

19(76.0)

No steroids

15 (65.2)

(n=23)

p-value

Limitations

Vasopressin was administered at a higher dose than currently recommend by the Surviving
Sepsis Guidelines (0.04 units/minute)

Retrospective nature allows possibility for error due to inaccurate charting of vasopressor
indication, time of initiation, time of rate change, and time of discontinuation

Unable to collect data regarding fluid resuscitation prior to initiation of vasoactive therapy
Extended outcomes outside of the hospital are unknown

Small subset of patients receiving vasopressin on low-dose vasopressors (n=20) where potential
benefit may exist

Conclusions

Vasopressin was not associated with in-hospital mortality benefit for patients in septic shock
requiring low-dose or high-dose vasopressors

Vasopressin was not associated with a shorter duration of overall vasopressor therapy for
patients in septic shock requiring low-dose or high-dose vasopressors

Vasopressin was not associated with a shorter ICU or hospital length of stay for patients in septic
shock on low-dose or high-dose vasopressors

Vasopressin was not associated with a catecholamine sparing effect for patients in septic shock
requiring low-dose or high-dose vasopressors

Future Implications

Opportunity for optimization of vasopressin utilization for patients in septic shock, specifically
those on high-dose vasopressors, based on poor associated outcomes

Patients with less-severe septic shock should be investigated further for potential benefit of
vasopressin especially when administered in addition to steroids

Development and implementation of a protocol for automatic vasopressin discontinuation at
certain NE threshold

Limit use of vasopressin to refractory patients on low-dose vasopressors
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