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Abstract
Purpose Hemodynamic management of adults with
distributive  shock  often includes the use of

catecholamine-based vasoconstricting medications. It is
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unclear whether adding vasopressin or vasopressin
analogues to catecholamine therapy is beneficial in the
management of patients with distributive shock. The
purpose of this guideline was to develop an evidence-
based regarding the addition of
vasopressin to catecholamine vasopressors in the
management of adults with distributive shock.

recommendation
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Methods We summarized the evidence informing this
recommendation by updating a recently published meta-
analysis. Then, a multidisciplinary panel from the
Canadian  Critical Care Society developed the
recommendation using Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE)
methodology.

Results The updated systematic review identified 25
randomized controlled trials including a total of 3,737
patients with  distributive  shock. ~Compared with
catecholamine therapy alone, the addition of vasopressin
or its analogues was associated with a reduced risk of
mortality (relative risk [RR], 0.91; 95% confidence interval
[CI], 0.85 to 0.99; low certainty), reduced risk of atrial
fibrillation (RR, 0.77; 95% CI, 0.67 to 0.88; high
certainty), and increased risk of digital ischemia (RR,
2.56; 95% CI, 1.24 to 5.25; moderate certainty).
Conclusions After considering certainty in the evidence,
values and preferences, cost, and other factors, the expert
guideline panel suggests using vasopressin or vasopressin
analogues in  addition to over
catecholamine vasopressors alone for the management of
distributive shock (conditional recommendation, low
certainty evidence).
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Résumé

Objectif La prise en charge hémodynamique des adultes
atteints de choc distributif comprend souvent le recours a
des agents vasoconstricteurs a base de catécholamines.
Nous ne savons pas si l'ajout de vasopressine ou
d’analogues de la vasopressine au traitement de
catécholamines est bénéfique pour la prise en charge des
patients atteints de choc distributif. L’objectif de cette ligne
directrice était de mettre au point une recommandation
fondée sur des données probantes concernant l'ajout de
vasopressine aux vasopresseurs d base de catécholamines
pour la prise en charge des adultes touchés par un choc
distributif.

Méthode Nous avons résumé les données probantes sur
lesquelles se fonde cette recommandation en mettant a jour
une méta-analyse publiée récemment. Par la suite, un
panel multidisciplinaire de la Société canadienne de soins
intensifs a mis au point une recommandation en se fondant

sur  la  méthodologie GRADE  (Grading  of
Recommendations,  Assessment,  Development,  and
Evaluation).

Résultats La revue systématique mise a jour a identifié 25
études randomisées controlées, comptant un total de 3737
patients atteints de choc distributif. Par rapport a un
traitement a base de catécholamines seulement, I’ajout de
vasopressine ou de ses analogues a été associé a une
réduction du risque de mortalité (risque relatif [RR], 0,91;
intervalle de confiance [IC] 95 %, 0,85 a 0,99; certitude
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faible), une réduction du risque de fibrillation auriculaire
(RR, 0,77; IC 95 %, 0,67 a 0,88; certitude forte), et une
augmentation du risque d’ischémie digitale (RR, 2,56; IC
95 %, 1,24 a 5,25; certitude modérée).

Conclusion Apres avoir examiné le niveau de certitude
des données probantes, les valeurs et préférences, le coiit
et d’autres facteurs, le panel d’experts pour l’élaboration
des directives suggere d’utiliser des vasopressines ou des
analogues de la vasopressine en plus des catécholamines,
plutot que seulement des vasopresseurs a base de
catécholamines, pour la prise en charge du choc
distributif  (recommandation  conditionnelle,
probantes de certitude faible).

données

This recommendation was developed by the Canadian
Critical Care Society (CCCS) according to standards for
trustworthy guidelines." Target users of this guideline are
clinicians who manage adult patients with distributive
shock. The electronic supplemental material includes the
outcome rankings by panel members and relevant forest
plots (see supplemental material). The recommendation
and decision aids can also be found within MAGICapp at:
https://app.magicapp.org/app#/guideline/4012.

Background

Distributive shock is a condition in which systemic
vasodilation results in decreased blood pressure and
organ perfusion potentially leading to organ damage,
failure, and death. Although distributive shock occurs
most commonly with sepsis, it may be associated with
other conditions such as anaphylaxis and following cardiac
surgery.”* In conjunction with fluid therapy, hemodynamic
support relies on the use of catecholamine-based
vasoconstricting medications, either as a sole therapy or
in combination with other vasopressors.

A recent clinical practice guideline recommended
against targeting a higher mean arterial blood pressure
(MAP) of 75-85 mmHg compared with a lower MAP
target of 60—70 mmHg in adult critically ill patients with
hypotension and requiring vasopressors (conditional
recommendation).” The optimal use of various
vasopressor agents is less clear. While catecholamine-
based vasoconstrictors can be lifesaving, they have been
associated with adverse events such as an increased risk of
atrial fibrillation and mortality.® New-onset atrial
fibrillation in intensive care unit (ICU) patients has been
associated with an increased risk of stroke and
mortality.”—’

Vasopressin deficiency may play a significant role in
vasoplegia, a condition referring to uncontrolled
vasodilation that occurs in the context of distributive
shock.'” Vasopressin, an endogenous peptide hormone, and
vasopressin analogues (such as terlipressin and pituitrin)
are non-catecholamine vasoconstrictors that may be used in
combination with catecholamine-based vasopressors to
manage distributive shock.'"'? Despite a number of
randomized-controlled trials (RCTs) examining the role
of vasopressin in this setting and the 2016 Surviving Sepsis
Guidelines recommending vasopressin for raising mean
arterial pressure to target or decreasing norepinephrine
dosage,'? it is not universally used in clinical practice. For
example, in the Adjunctive Glucocorticoid Therapy in
Patients with Septic Shock (ADRENAL) RCT, which
randomized 3,800 mechanically ventilated adult patients
with septic shock to hydrocortisone or placebo, only 16%
received vasopressin.'*

A previous systematic review and meta-analysis of
studies found that the addition of vasopressin or analogues
to catecholamines in adults with distributive shock was
associated with a decreased incidence of atrial fibrillation
but an increased incidence of digital ischemia.® In light of
the publication of more recent studies examining the effect
of adding vasopressin or vasopressin analogues to
catecholamine therapy in distributive shock,"’-'" we
sought to update the previous meta-analysis and to
develop a clinical practice guideline on the role of
vasopressin and vasopressin analogues added to
catecholamine therapy in the management of adult
patients with distributive shock.

PICO question

In adult patients with distributive shock, should we use
vasopressin or vasopressin analogues in addition to
catecholamine Vasopressors Vs catecholamine
vasopressors alone?

Methods

Panel composition: We sought diversity in the selection of
panel members to incorporate a wide range of perspectives.
The panel included a family partner (family member of an
ICU survivor), critical care specialists (representing both
Canadian community and academic practices, an
international critical care expert, a cardiac
surgeon/critical care physician, and an expert in long-
term patient outcomes), critical care pharmacists, a critical
care nurse, a physiotherapist, and a health research
epidemiologist/knowledge translation expert. The panel
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adhered to the standards for trustworthy guidelines'-* using
the Grades of  Recommendation, Assessment,
Development, and Evaluation (GRADE) approach.'®
External peer review of the guideline was accomplished
through peer review at the time of journal manuscript
submission.

Conflicts of interest

All invited panel members completed a declaration form
reporting all potential conflicts of interest.'® The steering
committee (B.R., K.H., E.B.C.) reviewed all forms; one
individual with relevant conflicts of interest was
subsequently excluded from the panel.

Outcome prioritization

Panel members, including the family partner, were invited
to independently rate the importance of various outcomes
from the patient’s perspective on a numeric scale from 1
(not important) to 9 (critical). Panel members were asked
to suggest additional outcomes they believed to be
important to patients. In keeping with GRADE, outcomes
that received a panel mean score > 7 were considered
critical for deciding the strength and direction of the
recommendation. The panel acknowledged there may be
other outcomes that are important to patients that were not
considered in generating this recommendation (see
Electronic Supplementary Material [ESM] eTable 1).

Systematic review and evaluation of the evidence

To inform the development of this guideline, the
systematic review team (E.B.C., KJ.U., W.A., FL.AM.)
updated a recently published systematic review and meta-
analysis of RCTs that addressed the question of interest:
“In adult patients with distributive shock, should we use
vasopressin or vasopressin analogues in addition to
catecholamine Vasopressors Vs catecholamine
vasopressors alone?”® The search strategy, screening,
data extraction, risk of bias assessment, and analysis
were the same as those of the original meta-analysis
published by McIntyre er al.® and is included in ESM
eTable 2. We used the GRADE approach to evaluate the
certainty in evidence identified in the systematic review.'®

Recommendation development

In generating this recommendation, the panel used the
GRADE approach (as shown in ESM eTable 3) and
considered the benefits and harms of the addition of
vasopressin or vasopressin analogues to catecholamine
therapy vs catecholamine therapy alone in the treatment of

@ Springer

distributive shock. The panel also considered the relative
importance of each of these outcomes to patients, certainty
in this evidence, values and preferences by patients, costs,
acceptability to patients and clinicians, and feasibility of
each approach.'® If new relevant research related to this
topic is published, this panel will reconvene to determine
whether the recommendation should be revised.

Role of the sponsor

The CCCS provided videoconferencing software and
endorsement but had no other involvement in developing
the guideline.

Characteristics of included studies

The updated literature search identified 25 RCTs
comparing the use of vasopressin or vasopressin
analogues in addition to catecholamine vasopressors vs
catecholamines alone in a total of 3,737 patients [mean
(standard deviation) age, 61 (14) yr; 43% women] with
distributive shock.'’~'"-*—*! Twenty-four studies included
patients with septic shock and one included patients with
vasoplegia following cardiac surgery. Nine studies were
double-blinded.'>>+2%303436:373941 " patients  in  the
intervention arm  received  vasopressin in 13
studies, 16,23,24,27,28,30,33_37,39 terlipressin in 11
studies, and selepressin41 and
pituitrin®' in one trial each. The range of vasopressin
dosing was 0.68-2.75 U-hr™', and terlipressin 0.054—
0.165 mg-hr~' (ESM eTable 4 and eFig. 1). Table 1
provides an overview of the evidence, including the
benefits and harms and our certainty in the evidence for
each outcome.

15,20_22,25,26,32,35,38,40

Recommendation

We suggest using vasopressin or vasopressin analogues in
addition to  catecholamines over catecholamine
vasopressors alone for the management of distributive
shock (conditional recommendation, low certainty
evidence).

Rationale for the recommendation

Our conditional recommendation for the use of vasopressin
in addition to catecholamines in distributive shock is based
on the certainty in the evidence, values and preferences,
cost, and other factors that inform recommendations. ESM
eTable 3b outlines the implications of various GRADE
recommendations for patients, clinicians, and policy
makers.
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This recommendation takes into consideration the low
certainty of mortality benefit (relative risk [RR], 0.91; 95%
confidence interval [CI], 0.85 to 0.99), the high certainty of
atrial fibrillation risk reduction (RR, 0.77; 95% CI, 0.67 to
0.88), and the moderate certainty of risk increase in digital
ischemia (RR, 2.56; 95% CI, 1.24 to 5.25) with the addition
of vasopressin or its analogues to catecholamines (Table,
and ESM eFig. 2).

The panel placed a high value on the reduction in
mortality, albeit there was low certainty in the evidence.
Reviewing the evidence summary, the increased risk of
atrial fibrillation with catecholamine therapy alone was
mostly driven by the post-cardiac surgery population.®® As
such, we conducted sensitivity analysis excluding the RCT
by Hajjar ez al.,*® which demonstrated consistency in the
finding of an increased risk of atrial fibrillation with
catecholamine therapy alone (ESM eFig. 3). The panel
agreed that new-onset atrial fibrillation has been associated
with an increased incidence of stroke and mortality in this
population.”’—” Although our meta-analysis did not find an
increased risk of stroke with the use of catecholamines
alone, this outcome was not systematically evaluated in the
included studies.

The panel debated the relative importance of atrial
fibrillation and digital ischemia from patients’ perspectives.
The panel agreed that individual patients are likely to
attribute a variable level of importance to atrial fibrillation
as an outcome. The panel’s family partner opined that
while atrial fibrillation and digital ischemia are both likely
to be important outcomes from patients’ perspectives, atrial
fibrillation is likely of greater importance in this context
because of its potential short-term (i.e., hemodynamic
instability) and long-term (i.e., stroke,’—’ need for long-
term therapy to control persistent atrial fibrillation and
anticoagulation therapy for stroke prevention, and
increased mortality)’—’ sequelae. The family partner and
the other panel members also considered the heterogeneous
or incomplete definition of digital ischemia (i.e., one study
reported peripheral cyanosis,”® two others did not provide a
definition,'>?° and none reported the occurrence of severe
digital ischemia leading to digital necrosis, surgical
intervention, or loss of limb function, which may be in
part due to the absence of post-ICU follow-up). Weighing
these potential benefits and harms, the panel opted for a
conditional recommendation to add vasopressin to
catecholamine vasopressors in the management of
patients with distributive shock.

The average dosing of vasopressin and terlipressin in
included studies and the associated forest plots are shown
in ESM eTable 4 and eFig. 1. We have not made a
recommendation regarding the dose of vasopressin and its
analogues, as the included studies did not examine the
impact of dosing regimens. Similarly, we have not made a

@ Springer

specific recommendation regarding when to initiate
vasopressin (i.e., at which dose of catecholamine therapy)
as these data were not routinely reported in the included
studies. Finally, we did not examine the specific subgroups
that should receive vasopressin or its analogues in addition
to catecholamines as subgroups were not systematically
examined in the included studies.

There were no credible subgroup effects on the efficacy
or safety of vasopressin based on cause of distributive
shock (sepsis vs vasoplegia following cardiac surgery). As
such, our recommendation applies to all patients with
distributive shock. A recent individual patient data meta-
analysis (IPDMA) that included only four RCTs (n = 1,453
patients) examined the effect of vasopressin in patients
with septic shock (the authors did not have access to
individual patient data from the other relevant RCTs).*?
This IPDMA found similar results to our meta-analysis,
and demonstrated no credible subgroup effect of
vasopressin based on time between onset of shock to
initiation of vasopressin (< 12 hr vs > 12 hr), shock
severity based on vasopressor dose (norepinephrine dose <
15 pg-min~"' vs > 15 pg-min~"), shock severity based on
baseline serum lactate level (< 2 mmol- L™ vs > 2
mmol-L_l), or shock severity based on baseline renal
function (according to RIFLE criteria).*** This IPDMA
supports our recommendation to include all patients with
distributive shock regardless of shock severity. Of note,
this IPDMA found no difference in mesenteric ischemia
between patients treated with or without vasopressin.

No published reports have examined the cost-
effectiveness of adding vasopressin to catecholamine
vasopressors. Based on local cost data obtained by our
panel, vasopressin is typically available at a similar cost to
norepinephrine. The panel was confident that adding
vasopressin to catecholamine vasopressors would be
acceptable to patients, clinicians, and administrators, and
be feasible to implement.

Several areas of uncertainty persist and deserve further
investigation. First, the included studies did not examine
several patient-important outcomes, such as functional
independence, cognitive function, and quality of life, which
were identified as critical outcomes by panel members
(ESM eTable 1). Second, although digital ischemia may be
a patient-important outcome, the severity and sequelae of
this outcome is difficult to ascertain, especially in the
context of the ambiguous descriptions of this outcome by
included studies. In addition, although the evidence led the
panel to provide a conditional recommendation for the
addition of vasopressin to catecholamine vasopressors in
the management of distributive shock, the optimal timing
(or catecholamine dose) for vasopressin initiation remains
uncertain. Finally, existing studies have not explored the
effects of this intervention on specific patient subgroups
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such as those with reduced left ventricular ejection
fraction.
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