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Abstract

Background: Hypotension after major noncardiac surgery is associated with increased morbidity, mortality, and costs,
and is often treated with postoperative vasopressor infusions. The frequency of administration in the postoperative
period is unknown.

Methods: This international prospective cohort study was conducted between October 2020 and October 2023. At each
hospital, adults undergoing noncardiac surgery were enrolled into two cohorts: all consecutive patients for 1 week
(Cohort A) and an additional sample of up to 30 consecutive patients administered postoperative vasopressor
infusions within 1 yr (Cohort B). The primary outcome (Cohort A) was the incidence of postoperative vasopressor
infusions, defined as any continuous infusion of vasopressors. Secondary outcomes included in-hospital mortality,
organ dysfunction, length of hospital stay, and complications associated with postoperative vasopressor infusions
(both cohorts).

Results: In total, 25 675 participants were enrolled from 228 hospitals across 42 countries. In Cohort A, 770/19 768 (3.9%)
participants received postoperative vasopressor infusions, with vasopressor use ranging between 0% and 18% across
hospitals (median odds ratio: 2.30 [credible interval 1.96—2.73]). This variability did not alter after adjustment for case-
mix and procedural characteristics. For both cohorts, postoperative vasopressor infusions were associated with higher
(15.5%) in-hospital mortality, higher rates of organ failure, and longer hospital stay.

Conclusions: Administration of postoperative vasopressors after noncardiac surgery varied across hospitals and was
associated with worse outcomes. Variable practice across hospitals could not be explained by differences in case-mix.
Clinical trial registration: https://clinicaltrials.gov/study/NCT03805230, ESAIC tracking ID: ESAIC_CTN_SQUEEZE.
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Editor’s key points

e The frequency of hypotension after major noncar-
diac surgery requiring postoperative vasopressor
support is unknown.

e This international prospective cohort study estab-
lished the incidence of postoperative vasopressor
infusions.

e Of 19 768 participants, 770 (3.9%) received post-
operative vasopressor infusions, but there was wide
variability between hospitals.

e Postoperative vasopressor use was associated with

higher rates of organ failure, complications, and

death.

Variable practice across hospitals could not be

explained by differences in case-mix.

Hypotension after surgery is common and associated with
increased morbidity and mortality.’ Hypotension may be
mediated by a decrease in preload, afterload, or both, or by
impaired cardiac contractility with concomitant vasodilation.?
Common causes of hypotension may include preoperative and
intraoperative medications, neuraxial anaesthesia, or sys-
temic inflammation.? Postoperative vasopressor infusions are
used if the clinician perceives that vasodilation is significantly
contributing to hypotension.

Postoperative hypotension may be prolonged, is often
unrecognised, and might be more relevant to patient outcome
than intraoperative hypotension.* Although there are many
studies of intraoperative hypotension,* there are no large
epidemiological studies on the use of postoperative vaso-
pressor infusions after major noncardiac surgery. A previous
estimate of the incidence of postoperative vasopressor in-
fusions was 2%, although this was based on highly uncertain
evidence.>® Furthermore, although there appears to be wide
practice variability in the use of postoperative vasopressor
infusions,” there remains a lack of high-quality epidemiolog-
ical data in unselected populations.®

Given the limited data on this topic, our goal was to
describe the epidemiology of postoperative vasopressor in-
fusions, to explore variation in practice, and identify areas of
uncertainty for future research and guidelines. Our primary
aim was to estimate the proportion of noncardiac surgery
patients who received postoperative vasopressor infusions
and document the variability of vasopressor use between
hospitals. Our secondary aims were to record patient and
perioperative characteristics, in addition to adverse outcomes,
associated with postoperative vasopressor infusions.

Methods
Study design

The Squeeze study was an international, multicentre, pro-
spective, observational cohort study of postoperative vaso-
pressor use. The recruitment of participating hospitals was
directed by national coordinators, intensive care societies
(European Society of Anaesthesiology and Intensive Care, Eu-
ropean Society of Intensive Care Medicine) and through direct
contact by the steering committee members (Supplementary
material). The study was approved by national and local
ethics committees and performed in accordance with the
Declaration of Helsinki. Consent procedures were guided by

national regulations and either consisted of informed consent
(79 hospitals, 35%) or a waiver of consent (149 hospitals, 65%).
The protocol and statistical analysis plan have been previously
published,’ and this study is reported in accordance with the
STROBE guidelines.°

Study protocol

Participants were enrolled into two cohorts: Cohort A included
all adult patients admitted over 7 consecutive days who met
the inclusion criteria (Supplementary Methods 1), intending to
represent all major surgeries that occurred in hospitals
excluding cardiac, transplant, obstetric, and day case opera-
tions. To increase the size of the sample of those who received
postoperative vasopressor infusions, each hospital collected
Cohort B, which included up to 30 additional consecutive
participants who met the same inclusion criteria and received
postoperative vasopressor infusions (Supplementary Methods
2). For the purpose of this study, postoperative vasopressor
infusion was defined as the postoperative continuous i.v.
infusion of a drug with a predominant vasoconstrictor effect
(vasopressor). The definition excluded patients receiving
intraoperative vasopressor infusions that ended within 1 h of
surgery and those starting vasopressors more than 24 h post-
surgery (Supplementary Methods 3).

Data collection

Data were collected at participating hospitals between October
2020 and October 2023, with each site choosing their own start
date within that window. Information on each patient
included data on the entire hospital stay from surgery to
discharge or death. Core data included patients’ health status,
regular medications, preoperative vital signs, type of surgery,
anaesthetic details, and postoperative complications and
outcomes. For patients receiving a postoperative vasopressor
infusion, additional data were extracted from the chart on
assessments before starting vasopressor support, blood pres-
sure targets, vasopressor use, organ support duration, and
SARS-CoV-2 status. Data confidentiality was maintained by
using a secure management system (OpenClinica v. 3.17.
Copyright; OpenClinica LLC and collaborators, Waltham, MA,
USA). Hospitals collected data from the medical record and
entered it into an electronic case report form (Supplementary
Methods 4) managed by the European Society of Anaesthesi-
ology and Intensive Care research office, which mandated key
information entry and included error checking. A manual of
procedures that included definitions of all variables was
provided to investigators (Supplementary Methods 5). Data
quality and completeness were continuously monitored
(Supplementary Methods 6).

Primary outcome

The primary outcome was the incidence of postoperative
vasopressor use in Cohort A.

Secondary outcomes

Secondary outcomes were assessed in both cohorts including
mortality (death before discharge, censored at day 30), organ
dysfunction (Supplementary Methods), and length of hospital
stay.
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Table 1 Baseline variables. Preoperative and perioperative characteristics of patients by study cohort and postoperative vasopressor
infusion use (in Cohort A). Sample sizes vary by variable as a result of missing values. All percentages are reported as column per-
centages. IQR, interquartile range. COPD, chronic obstructive pulmonary disease.

Variable Cohort A (N=19 768) Cohort B (N=5907)
Total,n %  No postoperative %  Postoperative %  Total, n %
vasopressor infusion, n vasopressor infusion, n
Age (y1)
<50 6281 31.8 6175 32.5 106 13.8 861 14.6
50—-69 7455 37.7 7131 37.5 324 42.1 2286 38.7
>70 6032 30.5 5692 30.0 340 44.2 2760 46.7
Sex
Female 9730 49.4 9428 49.8 302 39.3 2461 41.9
Male 9975 50.6 9508 50.2 467 60.7 3406 58.1
Medical history
Coronary artery 1878 9.5 1727 9.1 151 19.6 1037 17.6
Cerebrovascular 1335 6.8 1225 6.4 110 19.6 592 10.0
Peripheral vascular 1325 6.7 1223 6.4 102 14.3 738 12.5
Arterial fibrillation 1387 7.0 1270 6.7 117 13.2 867 14.7
Heart failure 1069 54 986 52 83 15.2 707 12.0
Hypertension 7881 39.9 7468 39.3 413 10.8 3097 52.5
Diabetes mellitus
Insulin dependent 990 50 934 49 56 7.3 503 8.5
Non-insulin dependent 2152 10.9 2034 10.7 118 15.3 909 15.4
Chronic liver 520 2.6 475 2.5 45 5.8 325 5.5
Chronic respiratory
COPD 1243 6.3 1152 61 91 11.8 745 12.6
Other 1371 6.9 1312 6.9 59 7.7 432 7.3
Steroids 692 3.5 657 35 35 45 273 4.6
Any antihypertensive 7553 38.2 7131 37.5 422 54.8 3127 52.9
ASA physical status
1 3720 18.9 3692 19.5 28 3.6 262 4.4
2 9064 45.9 8852 46.7 212 27.6 1424 241
3 5994 30.4 5632 29.7 362 47.1 2632 44.6
4 900 46 757 40 143 18.6 1393 23.6
5 53 0.3 30 02 23 3.0 190 3.2
Surgical procedure
Breast 598 3.0 59 31 4 05 21 0.4
Gynaecological 1383 7.0 1354 71 29 3.8 196 3.3
Head and neck 1920 9.7 1870 9.8 50 6.5 246 4.2
Hepatobiliary 979 50 920 4.8 59 7.7 457 7.7
Kidney/urological 2194 11.1 2129 11.2 65 84 436 7.4
Lower gastrointestinal 2781 14.1 2610 13.7 171 22.2 1853 31.4
Orthopaedic 4953 25.1 4853 25.5 100 13.0 711 12.0
Plastic/cutaneous 902 4.6 886 4.7 16 2.1 120 2.0
Upper gastrointestinal 1271 6.4 1172 6.2 99 12.9 729 12.3
Neurological/spinal 1154 5.8 1093 58 61 7.9 281 4.8
Vascular 920 4.7 830 44 90 11.7 592 10.0
Other 711 3.6 685 3.6 26 3.4 264 4.5
Severity
Minor 2553 12.9 2536 134 17 2.2 102 1.7
Intermediate 9857 49.9 9678 51.0 179 23.2 938 15.9
Major 7354 37.2 6780 35.7 574 74.5 4866 82.4
Urgency
Not urgent 13306 674 12917 68.0 389 50.6 2380 40.3
Urgent 6449 32.6 6069 32.0 380 49.4 3524 59.7
Airway
Tracheal tube 12980 65.9 12273 64.8 707 91.9 5415 91.9
Supraglottic 2566 13.0 2553 135 13 1.7 94 1.6
O, facemask or nasal cannula 4156 21.1 4107 21.7 49 6.4 386 6.5
Blood loss (ml)
<250 15794 80.6 15434 81.9 360 47.4 2749 47.2
251-1000 3359 17.1 3092 16.4 267 35.2 2024 34.7
10013000 402 21 294 1.6 108 14.2 828 14.2
>3000 43 0.2 19 01 24 3.2 224 3.8
Duration of operation (min)
<120 6955 35.3 6869 36.3 86 11.2 628 10.7
120—-239 7985 40.6 7786 41.1 199 26.0 1706 29.1

>240 4748 24.1 4268 22.6 480 62.7 3522 60.1
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Fig 1. Model of postoperative vasopressor infusion (PVI) use without adjustment for case-mix. Shown is the estimated percentage of PVI
use in 228 participating hospitals with 95% credible intervals. The three different colours indicate the income group of each country where

the hospital was located, defined by the World Bank (2023).

Statistical analyses

The variation of postoperative vasopressor infusions across
hospitals and countries was modelled using Bayesian mixed-
effects logistic regression with random intercepts for hospi-
tals and countries (Model 1). Modelled estimates provide a
more stable, reliable, and interpretable view of the data by
reducing noise, accounting for regression to the mean, and
incorporating uncertainty. Noninformative or weakly infor-
mative priors were used throughout. Estimates of the random
effect variances were transformed into median odds ratios.'?
To account for regression to the mean, hospital- and country-
specific estimates of rates of postoperative vasopressor infu-
sion use were derived using best linear unbiased estimators.
For exploratory purposes, countries were also identified by
income status extracted from the 2023 World Bank Classifi-
cation System.'?

To determine whether characteristics of the patient and
surgical procedure explained the between-hospital and
between-country variation, three models were examined
(Supplementary Methods including Supplementary Table 1). To
explore participant outcomes associated with postoperative
vasopressor infusion use, data from Cohorts A and B were
combined. To gauge potential selection bias associated with
enrolment in Cohort B, participants in Cohort B (all

postoperative vasopressor infusion recipients) were compared
with participants receiving postoperative vasopressor infusions
in Cohort A (Supplementary Table 7). Associations between
postoperative vasopressor infusion use and outcomes in all
participants from both cohorts were modelled using Bayesian
multilevel logistic regression, with random intercepts for hos-
pital and country and adjusting for preoperative variables.
Bayesian multilevel quantile regression was used to model
length of stay. A binary indicator for Cohort (A or B) was added to
these models to adjust for any residual selection bias.

To explore the relationship between exposure to vaso-
pressors (both during and after surgery), participants from
both cohorts were divided into five group: (1) no vasopressors,
(2) intraoperative vasopressors only (bolus or infusion), (3)
postoperative boluses and enteral vasopressors (but no in-
fusions), (4) short-term postoperative vasopressor infusion
(1-2 days after surgery), (5) and prolonged postoperative
vasopressor infusion (>3 days). The latter three groups
included participants who may also have received intra-
operative vasopressors. Percentages of adverse outcomes
were descriptively compared, as was the distribution of length
of stay, across these five groups. All analyses were conducted
using R software, version 4.4.1 (R Foundation for Statistical
Computing, Vienna, Austria).’>**
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Table 2 Association between postoperative vasopressor infusion use and patient outcomes. Estimates of the association between
postoperative vasopressor infusion use and patient outcomes are presented, adjusted for country, hospital, and preoperative case-
mix. Estimates from mixed-effects logistic regression or mixed-effects quantile regression (length of stay). Models included pa-
tients from Cohorts A and B, and are adjusted for selection bias into Cohort B. Complete cases analysis (no imputation of missing
values). Sample sizes differ as a result of missing outcome values. Adj. OR, adjusted odds ratio; Crl, credible interval. In-hospital
mortality is censored at 30 days. Adj OR, adjusted odds ratio for (postoperative vasopressor infusion/no postoperative vasopressor
infusion). Adjusted. Median difference: adjusted median difference between length of stay for postoperative vasopressor infusion vs

no postoperative vasopressor infusion.

Outcome Cohort A: Cohort A: Cohort A: Cohort B Estimates from Bayesian

total no postoperative postoperative (N=5907) regression models

(N=19 768) vasopressor vasopressor

infusion infusion (N=770)
(N=18 998)

n % n % n % n % N* Adjusted OR 95% Crl
Ventilation 822 42 527 2.8 295 38.3 3032 51.4 18257 24.42 18.38—-32.49
Myocardial infarction 63 0.3 50 0.3 13 1.7 165 2.8 18256 3.92 1.68—8.63
Atrial fibrillation 156 0.8 119 0.6 37 4.8 414 7.0 18255 3.91 2.32-6.43
Other dysrhythmia 207 1.1 154 0.8 53 6.9 380 6.4 18255 4.87 3.17-7.45
Renal replacement 208 1.1 163 0.9 45 5.8 546 9.2 18256 3.10 1.89—4.96

therapy
Parenteral nutrition 619 3.1 445 2.4 174 22.6 1554 26.3 18255 5.42 4.07-7.21
Antibiotics 2245 11.5 1954 10.4 291 38.4 2649 45.2 18173 3.40 2.74—4.20
Any complications 5245 26.6 4695 24.8 550 71.4 4320 73.3 18244 5.23 4.21-6.53
Acute kidney injury 988 11.3 815 10.1 173 28.6 1650 33.6 10247 2.78 2.16—3.58
30-day mortality 410 21 314 1.7 96 12.5 929 159 18197 3.82 2.68—5.42
Median IQR Median IQR Median IQR Median IQR N* Adjusted median 95% Crl
difference

Length of stay (days) 3 1-6 3 1-6 10 6—-20 12 7—23 17169 4.453 3.829-5.090

Results
Participants

Between October 2020 and October 2023, 25 675 participants
were recruited from 228 hospitals in 42 countries, with 19 768
recruited in Cohort A (Table 1; Supplementary Tables 1 and 2).

Primary outcome: postoperative use of vasopressors

Of the 19 768 participants in Cohort A, 770 (3.9%) received a
postoperative vasopressor infusion (Supplementary Table 3).
Substantial variation in the use of postoperative vasopressor
infusion was found between hospitals and countries, ranging
0.7—12.5% across hospitals (Fig. 1; Supplementary Figs 1-3).

Secondary outcomes

Patient characteristics associated with postoperative
vasopressor infusion use

Using our unadjusted model, the estimated median odds ratio
for the between-hospital variation was 2.30 (95% credible in-
terval [CrI]: 1.96—2.73), which remained similar after adjust-
ment for case-mix and procedural characteristics (2.30 [95%
Crl: 1.91-2.85]). Results were similar for the between-country
variation (Supplementary Table 4). Higher ASA grade,
severity and urgency of surgery, and lower preoperative mean
arterial pressure were associated with exposure to post-
operative vasopressor infusions (Supplementary Table 5).
Participants who received upper and lower gastrointestinal,
and vascular surgery had higher rates of postoperative vaso-
pressor infusion, compared with participants receiving other
types of procedures. No specific aspect of previous medical

history was associated with postoperative vasopressor infu-
sion use.

Including both preoperative and intraoperative variables,
four characteristics were associated with higher rates of
postoperative vasopressor infusion: duration of surgery longer
than 4 h, larger volume of blood loss (increasing odds ratio
with increasing volume of blood loss), use of vasoactive drugs
before or during surgery, and amount of i.v. fluid used (any
colloid, any blood transfusion, if crystalloid >1.5 L). Epidural
analgesia was also associated with the highest rate of post-
operative vasopressor infusion use (Supplementary Table 6).

Outcomes associated with postoperative vasopressor
infusion use

The 30-day in-hospital mortality rate in Cohort A was 2.1%.
Participants who received postoperative vasopressor in-
fusions had mortality rates of 12.5% in Cohort A, 15.9% in
Cohort B, and 15.5% overall (Supplementary Table 7). From
both cohorts (n=25 675), we found an association between
postoperative vasopressor infusions with adverse outcomes
and length of stay, after adjusting for preoperative covariates
(Table 2; Supplementary Table 8). Increased exposure to va-
sopressors over the perioperative period was associated with
higher rates of adverse outcomes (Fig. 2a) and longer hospital
stay (Fig. 2b; Supplementary Table 9).

Norepinephrine was the most common vasopressor used
(Fig. 3; Supplementary Table 10). Clinical evaluation alone was
the most frequent assessment method before initiation of
postoperative vasopressor infusion. Use of cardiac output
monitors, echocardiography, or both to guide treatment were
rarely reported (Supplementary Table 11). Blood pressure
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Fig 2. (a) Comparison of clinical complications, antibiotics, and mortality between patients grouped by receipt of vasopressors. (b) Comparison
of length of stay between patients grouped by receipt of vasopressors: none (N=9570), intraoperative only (N=8867), postoperative vasopressor
infusion (PVI) with 1-2 days (N=3992), prolonged PVI with >2 days (N=2685). Actual sample sizes differ by outcome as a result of missing
outcome values (see Supplementary Table 1h for details). Note that 561 patients who received postoperative boluses/enteral vasopressors, but
no PVI, are excluded from this figure (owing to small sample size in this category). *Length of stay: patients who were discharged before day 7 are
excluded. Intraop, intraoperative; RRT, renal replacement therapy. Full results are displayed in Supplementary Table 9.
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Type of vasoactive drug by calendar day after surgery
100 %=all patients receiving any PVI, n=6677
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Fig 3. Type of vasoactive infusion (vasopressor or inodilator) given by day post-surgery (n=6677).

targets were recorded for 60% of patients who received post-
operative vasopressor infusions on the day of their operation,
with 52—59% on subsequent postoperative days. Among these
participants, a higher mean arterial blood pressure target (>65
mm Hg) was associated with the prolonged use of post-
operative vasopressor infusions (Supplementary Table 12).

Discussion

In this prospective international study of patients who un-
derwent noncardiac surgery, approximately 4% of the patients
received postoperative vasopressor infusions. We found a
considerable variation between hospitals and similar variation
between countries, but this was not explained by differences
in case-mix. We also found strong associations between
postoperative vasopressor infusions and postoperative com-
plications, length of stay, and mortality. The use of post-
operative vasopressor infusions is common after surgery—a
particularly significant finding given that surgical procedures
are among the most frequently performed medical in-
terventions globally, with >300 million operations conducted
annually’®>—and interventions designed to optimise post-
operative vasopressor infusion use could improve consistency
of care and could have large consequences for postoperative
outcomes and resource use.

Our findings are consistent with recently reported vari-
ability in the use of vasopressors after cardiac surgery, with
the admitting hospital a greater determinant than patient
characteristics.'® However, although postoperative vaso-
plegia after cardiac surgery is a well-described phenomena,
postoperative hypotension after noncardiac surgery is less
discussed or explored. Persistent postoperative hypotension
despite volume optimisation is a form of shock that has no
specific descriptor. Although infection may contribute in
some cases, leading, specifically, to septic shock, 41% of pa-
tients who received prolonged vasopressor infusion (>3 days)
did not receive antibiotics, indicating that clinicians did not
consider infection relevant. Factors associated with
increased vasopressor use likely fall into three main cate-
gories: (1) tissue injury and inflammatory response (longer
surgery, greater blood loss); (2) predisposition owing to illness
severity or poor physiological reserve (urgent surgery,
impaired physical status); and (3) vasodilatory interventions
(epidural analgesia).

We demonstrated that postoperative vasopressor infusion
is strongly associated with complications and poor outcomes
after surgery. Our data cannot establish causation, and
although causal inference methods could help, the relation-
ship is likely more complex than any direct cause-and-effect,
involving patient responses to surgical/anaesthetic
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interventions, resulting pathophysiological changes, and
clinical management decisions. Vasopressors are just one
potential mediator of harm, and confounding by indication
may occur when complications necessitate both postoperative
vasopressor infusion and lead to adverse outcomes. The key
question remains whether alternative hypotension manage-
ment approaches could improve patient outcomes.

Noradrenaline was the most common vasopressor,
consistent with the literature.® Reported use of objective
measures (cardiac output monitoring or echocardiography) to
guide the use of vasopressors was rare, suggesting a discon-
nect between the reality of clinical practice and common
expert recommendations. Hypotension causes harm,’ but
optimal management remains uncertain with contradictory
evidence regarding fluid strategies (restrictive vs liberal),’”
potential harm from inodilator-based fluid optimisation,?®?*
and possible vasopressor toxicity.?> >* Vasopressor selection
may be crucial; during a norepinephrine shortage, alternative
vasopressor (phenylephrine) use in patients with septic shock
was associated with a 3.4% absolute mortality increase.” Po-
tential interventions for perioperative optimisation have been
well studied,”’ but postoperative hypotension management
after noncardiac surgery lacks rigorous trials.

The strengths of our study include the large, prospectively
acquired sample size, diverse surgical procedures, and
participation from 42 countries across different economic
settings. The research team maintained data quality through
well-designed electronic case reports and central team over-
sight with error checking. We minimised selection bias by
recruiting consecutive patients (1 week for Cohort A, 1 yr for
Cohort B) and using consent waivers where possible (65% of
hospitals). A published statistical analysis plan prevented se-
lective reporting.’ The limitations of the study largely stem
from its observational nature, limiting the conclusions that
can be drawn, particularly around causation, and its prag-
matic, budget-constrained international design. Research
duties relied on uncompensated national coordinators and
local teams during a pandemic.

Our parsimonious dataset with minimal mandatory fields
created information gaps in areas such as blood pressure
targets. Cohort B patients appeared slightly sicker than Cohort
A patients, with higher mortality, suggesting potential
recruitment bias. Although we provided definitions of out-
comes such as organ failure, we were unable to strictly adju-
dicate these data. Reporting of some of these outcomes may
have varied witch may have introduced assessment bias. The
COVID pandemic unavoidably affected recruitment and case-
mix by first limiting, and then increasing, elective surgeries.
Finally, we cannot confirm if participating hospitals were
representative of their countries’ practices. Sites were self-
selected and this could plausibly have introduced bias with
patient cohorts not being representative of the broader pop-
ulation, similarly patient selection may not have been truly
unbiased. The small sample sizes from many countries limit
conclusions about nationwide practice patterns.

The current postoperative hypotension treatment para-
digms lack evidence. Our data demonstrating the variability in
use of postoperative vasopressor infusions can be used as an
impetus for robust intervention studies evaluating different
approaches. However, future studies should anticipate het-
erogeneity of treatment effects across different causes of
postoperative hypotension. Failing to account for this hetero-
geneity may lead to inappropriate trial conclusions that
obscure benefits in specific patient subgroups. Options for

studies include different approaches to ensuring euvolaemia
before starting vasopressors (potentially including cardiac
output monitoring for stroke volume optimisation), vaso-
pressor choices such as a comparison of catecholamine va-
sopressors us non-catecholamine vasopressors, the use of
predictive enrichment potentially guided by point-of-care
biomarkers such as renin,”® and different blood pressure/
flow targets. Haemodynamic optimisation strategies that span
both intraoperative and postoperative periods could be eval-
uated as comparisons within a perioperative platform trial.
Most recent sepsis research priorities?’ apply equally to the
area of postoperative hypotension management.

In summary, this large global study of vasopressor use in
the postoperative period found notable differences in use
across hospitals and countries. The use of postoperative
vasopressor infusions was strongly associated with compli-
cations and poorer outcomes.
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