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Background: Mobilisation of intensive care unit (ICU) patients reduces ICU-acquired weakness and is
associated with better functional outcomes. However, the prevalence of mobilisation of ICU patients
remains low. A known barrier to mobilisation is haemodynamic instability, frequently with patients
requiring vasoactive therapy. There is a lack of published data to guide clinicians about the safety and
feasibility of mobilising patients receiving vasoactive therapy.

Objectives: To describe our mobilisation practice in ICU patients receiving vasoactive therapy and identify
factors associated with mobilisation and adverse events.

Methods: Retrospective cohort study of patients undergoing vasoactive therapy in a 31-bed tertiary ICU
(October—December, 2016). Details of vasoactive drug dosage, mobilisation, and adverse events were
extracted from databases, including mobilisation intensity (ICU Mobility Scale [IMS]). Two generalised
linear mixed models were used: first, to describe factors associated with mobilisation and second, to
describe factors associated with adverse events during mobilisation, adjusting for age, gender, and acute
physiology and chronic health evaluation II score as co-variates.

Results: In 119 patients undergoing vasoactive therapy on 371 cumulative vasoactive days, 195 mobi-
lisation episodes occurred (37.5% of vasoactive days). Low (76.8%) and moderate (13.7%) dose vasoactive
therapies were associated with a higher probability of mobilisation relative to high (9.4%) dose therapy
(odds ratio = 5.50, 95% confidence interval = 2.23—13.59 and odds ratio = 2.50, 95% confidence
interval = 0.95—6.59, respectively). For patients who mobilised on vasoactive therapy (n = 72),
maximum mobilisation intensity was low (IMS = 1-2) in 31%, moderate (IMS = 3—5) in 51%, and high
(IMS = 6—10) in 18% of vasoactive days. While no serious adverse events occurred, there were 14 oc-
currences of reversible hypotension requiring transient escalation of vasoactive therapy (7.3%), associated
with lower mean arterial pressure (p = 0.001).
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Conclusion: In our ICU, patients mobilised on approximately one-third of vasoactive days. Clinicians
should anticipate a higher risk of hypotension during mobilisation in patients receiving vasoactive
therapy, which may require transient escalation of vasoactive therapy.

© 2018 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. All rights reserved.

1. Introduction

There is mounting evidence that mobilisation commenced
during the intensive care unit (ICU) admission can improve re-
covery trajectories for survivors.! Early mobilisation reduces ICU-
acquired weakness® and improves functional outcomes at ICU
discharge,>* which may translate into reduced ICU and hospital
length of stay® as well as longer term positive effects on physical
function,® lower rates of hospital readmission,” and reduced 12-
month mortality.® Surprisingly, very few ICU patients are mobi-
lised in Australia and New Zealand®” (e.g. 16% in a study of patients
across 12 ICUs?). Low incidences of mobilisation have been simi-
larly reported in United States'® Scottish,'' and German'? obser-
vational and point prevalence studies. Clinician-reported barriers
to mobilisation in ICU frequently include haemodynamic instability
and vasoactive drug use.>>!?

Many patients require vasoactive therapy during their ICU
admission."® In a binational multicentre cohort study of Australian
and New Zealand ICUs,? 66% of patients mechanically ventilated for
more than 48 h underwent vasoactive therapy at one or more
points during their admission.” In this cohort, vasoactive therapy
was the third most commonly reported barrier in patients who did
not receive early mobilisation.

Several studies of mobilisation in ICU patients describe the need
for ongoing vasoactive therapy as an indication of insufficient car-
diovascular reserve to perform mobilisation activities and either
defer mobilisation in these patients'*~!” or altogether exclude
them from their sample.'® The 2014 expert consensus recommen-
dations on safety criteria for mobilisation in ICU, involving 23
multidisciplinary ICU experts, were unable to reach consensus on
the definition of haemodynamic instability and criteria for
acceptable levels of vasoactive agents. Other guidelines offer only
arbitrary specifications of acceptable vasoactive drug dosages (e.g.
noradrenaline dose of 0.1 pg/kg/min).”° Thus there is little data to
guide ICU clinicians about the safety of mobilising patients who are
dependent on vasoactive therapy.?’

The purpose of this study was to explore and describe how
patients receiving vasoactive therapy are mobilised in our Austra-
lian ICU and provide clearer insights into the factors which are
associated with mobilisation, or adverse events, in this potentially
less stable cohort of patients.

2. Methods
2.1. Research design

A retrospective cohort study was performed, capturing all
consecutively admitted critically ill patients receiving vasoactive
therapy from 1 October 2016 to 31 December 2016. Ethical approval
for this project was obtained through Australian Capital Territory
Health and University of Canberra Human Research Ethics Com-
mittees (ETHLR.16.145), and informed consent was waived. The
study was registered on the Australian Clinical Trials Registry on 6/
12/2016 (Trial ID: 12616001678482).

All information required for this study was routinely collected,
recorded, and stored in the ICU electronic clinical information

system as part of standard practice by ICU physiotherapists, doc-
tors, and nurses. Data extracted included automatically imported
data from real-time monitoring of vital signs (e.g. mean arterial
pressure, oxygen saturation, and respiratory rate) and manually
entered data documented by clinicians at the time of treatment
(e.g. distance mobilised, reasons to cease mobilisation, and patient
response to treatment).

2.2. Study setting

The study was conducted in an Australian 31-bed medical,
surgical, and trauma ICU. This ICU has a well-established mobi-
lisation culture, attaining rates of mobilisation higher than national
averages (i.e. mobilisation occurs on 54% of patient days in our
unit).”’

In this ICU, all patients are evaluated daily by the multidisci-
plinary team for their suitability to participate in mobilisation.
Mobilisation is defined as any activity that facilitates active in-bed
and active or passive out-of-bed movement.! While the aim is to
achieve the highest level of active mobilisation possible, mobi-
lisation can be facilitated passively if patients are unable to actively
participate (e.g. tilt-tabling or hoist transfer). In our unit, vasoactive
therapy is not considered a contraindication to early mobilisation. A
more detailed practical description of our mobilisation practices
can be found elsewhere.??

2.3. Participants

Eligible patients participants were adult ICU patients receiving
vasoactive therapy at one or more points during their admission in
the study period. Vasoactive agents included noradrenaline,
dobutamine, vasopressin, adrenaline, levosimendan, milrinone,
and metaraminol administered alone or in combination via intra-
venous infusion (see Table 1). Eligible participants were identified
by the senior ICU physiotherapist through screening of routine
statistical data, and these were confirmed with cross-reference to
the electronic database.

2.4. Outcomes
The outcomes were

1) the frequency and intensity of mobilisation in patients receiving
vasoactive therapy and
2) the occurrence of adverse events during mobilisation.

The frequency of mobilisation was described as the number of
mobilisation episodes that coincided with administration of vaso-
active therapy, as documented in electronic database by the treat-
ing physiotherapist or nurse. For each episode of mobilisation, the
profession of the staff member leading the mobilisation (i.e. nurse
or physiotherapist) was also captured.

The intensity of mobilisation achieved during each episode, as
described by the treating clinician in electronic health records, was
quantified using the ICU Mobility Scale (IMS). The IMS has estab-
lished strong inter-rater reliability (r = 0.83),>° moderate validity
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(r = 0.64),>" and high responsiveness (d = 0.8)°! as a measure of
mobility in critically ill patients.

The incidence of adverse events was determined from physio-
therapy and nursing documentation in the electronic health re-
cords. Adverse events were defined a priori as a fall to the ground,
cardiac arrest, unplanned extubation, new onset of cardiac dys-
rhythmias, removal of invasive lines and tubes, loss of conscious-
ness, hypotension necessitating escalation of medical therapy (as
determined by the treating clinicians, rather than an absolute
threshold), and death.>*3? These events were deemed a serious
adverse event if they resulted in death or persistent or significant
incapacity or prolongation of hospitalisation.>> Data about subse-
quent management for adverse events, including whether addi-
tional medical intervention was required to regain stability, were
also extracted.

Where mobilisation coincided with administration of vasoactive
infusions, data including vasoactive drug dosage, cumulative day of
vasoactive therapy, heart rate, respiratory rate, mode of ventilation,
presence of continuous renal replacement therapy, and mean
arterial pressure were extracted. Vasoactive drug dosage at the
time of mobilisation was derived from automated drug adminis-
tration records of vasoactive infusions. Vital signs at the time of
mobilisation were captured as observed and documented by
physiotherapists or nurses during the episode of mobilisation.
However, if this information had been omitted in documentation,
vital signs were inferred from automated hourly imported values
that were captured from continuous monitoring using the most
recent value available before the mobilisation episode.

For patients who did not receive mobilisation while undergoing
vasoactive therapy, reasons for withholding mobilisation were also
extracted from documentation. Vasoactive drug dosage for this
subset was captured at the time of documentation of clinical
reasoning for withholding mobilisation.

2.5. Data analysis

Descriptive analyses were used to describe patient de-
mographics, frequency of mobilisation, intensity of mobilisation,
vasoactive drug dosages, and incidence of adverse events/early
cessation of treatment. Intensity of mobilisation was stratified into
low, moderate, and high intensity. Bed exercises or passive trans-
fers (IMS 1—2) were classed as low intensity, actively moving in- or
out of bed (IMS 3-5) were classed as moderate intensity, while
marching on the spot or ambulating away from the bedspace were
classed as higher intensity (IMS 6—10). Heterogeneous vasoactive
agents and dosages were also stratified into high, moderate, and
low categories (Table 1).

Two generalised linear mixed models were used to determine
(1) whether any factors were associated with an increased likeli-
hood of mobilisation, adjusting for age, gender, and disease severity
(acute physiology and chronic health evaluation II score [APACHE
11])** as co-variates and (2) to identify any factors significantly

associated with an increased risk of adverse events. The association
between explanatory variables and binary outcomes were
expressed as odds ratios (ORs) and 95% confidence intervals (Cls),
and p < 0.05 was considered statistically significant. Day of vaso-
active therapy was categorised into 1 (day 1), 2 (day 2), 3 (day 3), 4
(day 4), 5 (day 5—9), and 6 (day 10+). Owing to the small number of
adverse events in our sample, vasoactive drug dosage during
mobilisation was further categorised into “lower dose” (low dose)
and “higher dose” (moderate and high dose) for the adverse events
model.

Statistical analyses were performed using SPSS (version 23,
IBM Crop, Armonk, New York, USA) and R 3.3.1 (https://www.r-
project.org/).

3. Results
3.1. Demographics

In total, 119 patients underwent vasoactive therapy during their
admissions to ICU over a 3-month period (Table 2). Of these, 70
were female (59%), and the mean age was 68 years. The most
common reasons for being admitted to ICU were primary cardio-
vascular/vascular diagnoses (30%), sepsis (25%), and respiratory
failure (18%). The mean (standard deviation) APACHE II score was
21.43517.7), indicating moderate disease severity on admission to
ICU.

3.2. Vasoactive therapy and mobilisation

Patients received vasoactive therapy on a median of 3 days (IQR
2—5 days) (Table 3). Vasoactive drug dosages were low on 77%
(n = 285), medium on 14% (n = 51), and high on 9% (n = 35) of
vasoactive days. Noradrenaline was the most frequently adminis-
tered vasoactive agent (74.4% of vasoactive days), with a mean dose
of 6.7 pg/min.

In 119 patients undergoing vasoactive therapy during their ICU
admission, translating to 371 vasoactive patient-days, 195 episodes
of mobilisation occurred. That is, 72 of the 119 patients (61%)
mobilised on at least one vasoactive day. In total, patients mobilised
on 37.5% of all vasoactive days (139/371). Maximum level of
mobilisation achieved per day was low (IMS = 1-2) on 31%
(n = 43), moderate (IMS = 3-5) on 51% (n = 71), and high
(IMS = 6—10) on 18% (n = 25) of vasoactive days (see Table 4).
Patients receiving low dose vasoactive therapy were mobilised on
44% of vasoactive days. Patients receiving moderate dose therapy
were mobilised on 22% of days, and patients receiving high dose
therapy were mobilised only on 6% of days. Of those mobilised,
mechanical ventilation and renal replacement therapy were pre-
sent on 28% and 10% of vasoactive days, respectively.

For patients who were not mobilised while undergoing vaso-
active therapy (62.5% of days), the most common reason provided
for withholding mobilisation was clinician-perceived physiological

Table 1
Stratification of vasoactive agents and dosages.
Class Agent Low Moderate High
Vasopressor Noradrenaline®>?* <15 pg/min 15—30 pg/min >30 pg/min
Metaraminol?” 0.5 pg/kg/min 1-5 pg/kg/min >5 pg/kg/min
Vasopressin®* <0.03 units/min 0.03 units/min >0.03 units/min
Adrenaline®*2° <15 pg/min 1530 pg/min >30 pg/min
Inotrope Dobutamine?®’”?% <5 pg/kg/min 5-10 pg/kg/min >10 pg/kg/min
Milrinone?> 0.5 pg/kg/min 2.5 pg/kg/min 5 pg/kg/min
Adrenaline®*2° <15 pg/min 15—30 pg/min >0.5 pg/kg/min

Levosimendan®®

0.05 pg/kg/min

0.1 pg/kg/min

0.2 pg/kg/min
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Table 2

Demographic characteristics of patients receiving vasoactive therapy (n = 119).
Age [years], mean (SD) 68 (11)
Female, n (%) 70 (59)
Weight [kg], mean (SD) 80 (21)
APACHE II score, mean (SD) 21.4 (7.7)
ICU mortality, n (%) 10 (8.2)
ICU LOS (days), median [IQR] 7 [4, 15]

Total admissions, n 122

Vasoactive days per admission, median [IQR] 311, 5]

Primary admission diagnosis, n (%)
Cardiovascular/vascular 37 (30)
Sepsis 30 (25)
Respiratory 22 (18)
Gastrointestinal 7 (6)
Renal 5(4)
Other surgical 13 (10)
Other medical 8(7)

APACHE II = acute physiology and chronic health evaluation I score; ICU = intensive
care unit; IQR = interquartile range; LOS = length of stay; SD = standard deviation.

Table 3
Characteristics of vasoactive drug support.

Total vasoactive days, n 371

Vasoactive days per 311, 5]
admission, median [IQR]

All (n =371) Mobilised  Not mobilised
(n=139) (n=232)

Vasoactive dosage per
total vasoactive
days, n (%)
Low 285 (77) 126 (44) 159 (56)
Medium 51 (14) 11 (22) 40 (78)
High 35(9) 2 (6) 33(94)

Vasoactive agent per
total vasoactive
days, n (%)
Noradrenaline 276 (74.4) 117 (42) 159 (58)
Dobutamine 4(1.1) 2 (50) 2 (50)
Metaraminol 45 (12.1) 16 (36) 29 (64)
Other 1(0.3) 0(0) 1(100)
Combination of two agents 30(8.1) 3(10) 27 (90)
Combination of three agents 15 (4.0) 1(67) 14 (33)

IQR = interquartile range.

Table 4

Mobilisation characteristics of sample.
Total vasoactive mobilisation days, n (% of total vasoactive days) 139 (37.5)
Vasoactive mobilisation days per ICU admission, median [IQR] 11[0,2]

Total vasoactive mobilisation episodes, n 195
Maximum intensity of mobilisation per vasoactive day, n (%)

Low (IMS 1-2) 43 (31)
Moderate (IMS 3-5) 71 (51)
High (IMS 6—10) 25(18)
Continuous renal replacement therapy, n (%) 14 (10)
Mechanically ventilated, n (%) 39 (28)
Adverse events, n (% of mobilisation episodes) 15(7.8)
Death 0(0)
Loss of consciousness 0(0)
Fall to the ground 0(0)
Cardiac arrest 0(0)
Unplanned extubation 0(0)
Removal of invasive lines and tubes 0(0)
New onset of dysrhythmia 1(0.5)
Hypotension necessitating escalation of therapy 14 (7.3)

ICU = intensive care unit; IMS = ICU mobility score; IQR = interquartile range.
Each vasoactive mobilisation day could contain more than one episode of
mobilisation.

instability (57/232, 25%; Table 5). The main physiological limita-
tions were haemodynamic (25/57) and cardiovascular instability
(21/57). The reason for not mobilising was “unknown” in 24% of
cases, reflecting a lack of specific documentation by staff at the time
of mobility assessment.

Table 5
Reported reasons for not mobilising, n (%).

Physiological instability 57 (25)
Haemodynamic instability 25
Cardiovascular instability 21
Respiratory instability 8
Neurological instability 3

Medical orders 22 (10)

Low GCS 17 (7)

Patient refusal 16 (7)

Vasoactive therapy outside PT staff hours 17 (7)

Medical procedures 14 (6)

Sedated 12 (5)

Agitated 10 (4)

Palliation 6(3)

CRRT device complications 3(1)

Other 3(1)

Unknown 55 (24)
Total 232 (100)

GCS=Glasgow Coma Score; PT=physiotherapy; CRRT = continuous renal
replacement therapy.

By fitting a generalised linear mixed model, several factors
associated with increased likelihood of mobilisation were identi-
fied (Table 6). A higher probability of mobilisation was associated
with low (OR = 5.50, 95% CI = 2.23—13.59) and moderate dose
(OR =2.50, 95% CI = 0.95—6.59) vasoactive therapy, relative to high
dose. Patients were almost three times more likely to mobilise on
the second day (OR = 2.84, 95% Cl = 1.74—4.65) of vasoactive
therapy during an admission and twice as likely on the third day
(OR = 2.166, 95% CI = 1.27-3.71), compared to the first day. No
statistically significant associations were found between age,
APACHE 11, and gender and likelihood of mobilisation.

The distribution of profession leading mobilisation is described
in Fig. 1. The majority of mobilisation episodes were led by nursing
staff (64% vs 36%). Of all nurse-led mobilisation episodes, 41% were
passive bed-to-chair sling transfers (IMS = 2) and 58% were active
bed-to-chair transfers (IMS = 5). Patients achieved active out-of-
bed mobility (IMS >3) in 59% of nurse-led episodes and 70% of
physiotherapist-led episodes. Twenty-five patients mobilised by
physiotherapists (36% of episodes) were ambulated (16 [22%]
marched on the spot, 9 [13%] ambulated away from the bedspace),
while no patients mobilised by nursing staff were ambulated (IMS
6—10).

3.3. Adverse events

In 195 episodes of mobilisation, the adverse event rate was 7.8%
(n = 15). There were no serious adverse events associated with
mobilisation. There was one occurrence of cardiac dysrhythmia
(increasing number of ventricular ectopic beats) requiring no sub-
sequent medical intervention and 14 occurrences of transient hy-
potension requiring escalation of vasoactive infusion dose (Table 4).
All occurrences of hypotension were reversed with temporary in-
creases in vasoactive drug dosage (usually < 10 min duration)
which required no further medical intervention.

Early cessation of mobilisation occurred during 10 episodes
(5.1%) as a result of transient physiological changes (SpO, desatu-
ration to 88% and 90% [n = 2], hypotension [n = 4]), bradycardia
[n = 1], nausea and vomiting [n = 1], a positional cuff leak [n = 1],
and agitation [n = 1]). Desaturation was immediately corrected
with increased FiO, or deep breaths, while the occurrences of hy-
potension and bradycardia recovered spontaneously with rest.

Patients who were more likely to experience an adverse event
were those with lower mean arterial pressure (OR = 0.72, 95%
CI=0.58—0.88; Fig. 2), higher SpO, (OR = 1.83, 95% CI=1.11 to
3.10) and higher FiO; (OR = 1.38, 95% Cl = 1.10—1.72; see Table 7).
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Table 6
Factors associated with delivery of mobilisation in patients receiving vasoactive
therapy.

Factors Mobilised  Not mobilised  Analysis
(n=139)  (n=232) Odds ratio  p value
(OR)
Age, mean (SD) 70 (11) 68 (11) 1.02 0.06
Male, n (%) 71 (51) 134 (58) 0.74 0.13
APACHE 11, mean (SD) 20 (7) 22(7) 0.99 0.27
Vasoactive infusion dosage, n (%)
Low? 126 (44) 159 (55) 5.50 <0.001
Moderate? 11 (22) 40 (78) 2.50 0.06
High 2 (6) 33 (94)
Day of vasoactive therapy, n (%)
Day 1 20 (20) 79 (80)
Day 2" 42 (49) 44 (51) 2.84 <0.001
Day 3° 23 (42) 32 (58) 217 0.005
Day 4° 9(29) 22 (71) 1.25 0.50
Day 5—9° 33 (45) 40 (55) 228 0.003
Day 10+” 12 (44) 15 (56) 2.07 0.08

APACHE II = acute physiology and chronic health evaluation Il score; SD = standard
deviation.

2 Describes OR and p value for a mobilisation episode relative to high vasoactive
infusion dosages.

b Describes OR and p value for a mobilisation episode relative to day 1 of vaso-
active therapy.

No statistically significant relationships were found for age, gender,
disease severity, intensity of mobilisation (on the IMS), the pres-
ence of mechanical ventilation or continuous renal replacement
therapy, profession leading mobilisation, or vasoactive drug dosage.

4. Discussion

This is the first study to investigate early mobilisation in a
heterogeneous cohort of ICU patients receiving vasoactive drug
support, and the main finding was that patients were safely
mobilised on approximately one-third of vasoactive days, with a
low rate of adverse events. The nature of those adverse events was
minor as all, but one event (14/15) was related to transient
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Fig. 2. Mean arterial pressure (MAP) for ICU patients who experienced no adverse
event compared to those who experienced an adverse event during mobilisation. Mean
values for each group are denoted by the horizontal line.

occurrences of hypotension managed with increased titrations of
vasoactive infusions.

Few studies of early mobilisation have included patients un-
dergoing vasoactive therapy.>>? In one study by Hickman et al.,*?
34% of all patients mobilised were on vasoactive drugs, and the
average noradrenaline dose was 0.10 pg/kg/min (95%
CI=0.09—0.11 pg/kg/min; low dose according to our study). In
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Fig. 1. Distribution of mobilisation frequency and intensity received by patients undergoing vasoactive therapy between physiotherapists and nurses. Mobilisation intensity was
measured on the ICU mobility scale (IMS) and was categorised into low, moderate and high intensities.
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Table 7
Factors associated with adverse events during episodes of mobilisation in patients
receiving vasoactive therapy.

Factors No adverse  Adverse Analysis
event event P
(n=180) (n—15)  ©dds pvalue
ratio
Age, mean (SD) 70 (11) 69 (11) 1.02 0.69
Male, n (%) 66 (53) 6 (40) 445 0.31
APACHE II, mean (SD) 21(7) 18 (6) 0.83 0.09
Continuous renal replacement 14 (11) 0(0)
therapy, n (%)
Mechanical ventilation, n (%) 36 (29) 3(20) 1124 0.14
Higher dosage vasoactive 11(9) 2(13) 1.64 0.81
infusion?, n (%)
Physiological variables at
time of mobilisation,
mean (SD)
Heart rate [bpm] 89 (18) 82 (18) 0.95 0.19
Mean arterial 72 (11) 59 (9) 0.72 0.002
pressure [mmHg]
Respiratory rate [bpm] 19 (6) 17 (5) 1.03 0.85
Blood oxygen saturation 96 (3) 98 (2) 1.83 0.02
(Sp02) [%]
Fraction of inspired 0.31(0.07) 0.30(0.07) 1.38 0.005
oxygen
Professional leading
mobilisation, n (%)
Nurse-led episodes 120 (96) 5(4) 0.04 0.08
Physiotherapist-led 75 (88) 10(12) 0.46 0.61
episodes
APACHE 1I = acute physiology and chronic health evaluation II score;
SD = standard deviation.

@ “Higher dosage” includes moderate and high vasoactive infusion dosages; de-
scribes OR and p value for an adverse event relative to low infusion dosage.

contrast, our sample featured mobilisation for 22% of patients on
moderate doses and 6% of patients on high doses of vasoactive
therapy. Thus, our study captured a broader spectrum of vasoactive
agents and higher doses of vasoactive therapy, which may be more
useful to clinicians around the world where prescription of vaso-
active agents can vary.

Our study is also one of the first to distinguish between
physiotherapist-led and nursing-led mobilisation. Not surprisingly,
all high intensity mobility (IMS 6—10) was led by physiotherapists.
Rarely did nurses mobilise a patient to higher intensities than
physiotherapists. However, the vital part that nurses have to play in
the provision of mobilisation is highlighted by the number of
mobilisation episodes carried out by nurses compared to physio-
therapists. Nurse-led mobilisation was almost double that of
physiotherapists (64% vs 36%) and most commonly consisted of
bed-to-chair transfers (IMS 5). In our unit, the patient experience of
mobilisation is genuinely multidisciplinary, with physiotherapists
initiating progress and nurses carrying out the bulk of mobilisation.

Compared with other observational studies of mobilisation in
ICU,>!1>3? our adverse event rate was relatively high at 7.8%. How-
ever, the definition of an adverse event during mobilisation varies
widely between studies. In particular, the inclusion of hypotension
as an adverse event is not consistent. For example, some studies
define adverse events relating to hypotension according to cut-off
values for mean arterial pressure and systolic blood
pressure>*% while others contend that hypotension itself is not
adverse unless it results in loss of consciousness or falls.>>> Even in
studies that include patients on vasoactive therapy,”> there was
only one study>? which defined hypotension as an adverse event.
Given the perceived risk of instability that typically causes clini-
cians to refrain from mobilising patients on vasoactive medications,
we decided a priori to capture hypotension as an adverse event
with the purpose of providing data to guide clinical reasoning. Our
analysis of adverse events may therefore be conservative.

Accepting the heterogeneity in definition of adverse events,
previous studies of mobilisation that included patients on low dose
vasoactive therapy featured adverse event rates less than 1%.>>2
Our study had an adverse event rate much higher at 7.8% but dif-
fers from these studies primarily in that our entire cohort consisted
of vasoactive dependent patients and thus captured the rate for a
higher risk subset of the ICU population. Furthermore, our adverse
event rate was almost entirely attributable to episodes of reversible
hypotension, which most experienced ICU physiotherapists would
regard as clinically insignificant in the course of usual practice.
Thus, despite a somewhat higher incidence of adverse events in our
study, this rate is acceptable given the clinical insignificance of
these events. Future studies should explore whether short-term
variations in vasoactive therapy have any impact on longer term
outcomes in ICU patients.

In our cohort, patients on low levels of therapy were five times
more likely to be mobilised as those on high dose, while patients
were twice as likely to be mobilised on moderate doses compared
to high doses of vasoactive therapy. Given this relationship, it may
be tempting for clinicians to apply this to their practice as a general
rule and be disinclined to mobilise patients on moderate to high
doses. However, many patients on moderate doses in our cohort
benefited from mobilisation. In fact, a select few patients on high
dosages were able to mobilise safely. These exceptions to our data
emphasise that there may be many factors other than vasoactive
drug dose influencing suitability for mobilisation. The relationships
found might help to guide decision-making, however should not
replace the process of clinical reasoning which encompasses the
myriad factors not captured in our data.

In patients who were mobilised, adverse events were signifi-
cantly more likely to occur in those with higher peripheral capillary
oxygen saturations (Sp0O;), higher fraction of inspired oxygen (FiO,)
and lower MAPs during mobilisation. While this may seem para-
doxical, it may be that clinicians are more likely to attempt mobi-
lisation in patients with higher SpO, as they presume they have
adequate respiratory reserve. However, the statistically significant
finding that SpO, and FiO, are predictors of adverse events in this
cohort may not be clinically relevant, as the difference between
SpO, of 98 and 96%, or FiO, of 0.30 and 0.31, would not be
considered important by most clinicians. Notably, the statistically
significant difference in MAP is clinically significant (72 vs.
59 mmHg) and consistent with the nature of adverse events
experienced. We suggest that this parameter is more likely to in-
fluence the clinical reasoning process regarding risks of mobi-
lisation in this cohort.

Our findings support the latest expert consensus statement?’
that vasoactive therapy is not an absolute contraindication to
mobilisation. It is important to acknowledge that we have a care-
fully selected subgroup where the clinician has already excluded
those perceived to be unstable, and thus we should be cautious in
drawing conclusions about the broader safety of mobilising pa-
tients on high dose vasoactive agents. Nonetheless, it appears that
the level of vasoactive support may not be an absolute indicator of
safety to mobilise.

4.1. Limitations

This was a single centre study conducted in an Australian ICU
with a strong mobilisation culture, and our findings may not be
easily extrapolated to other ICUs with different practices (e.g. unit
culture and sedation management). Therefore, replication of this
study should be conducted across multiple local and international
centres to test the consistency of our findings. Moreover, replication
is only feasible in ICUs with electronic health records which allow
detailed and time-sensitive data collection.
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The conclusions drawn are also dependent on the accuracy of
documentation in the electronic health record. However, to maxi-
mise accuracy, timing of documentation in the health record was
cross-referenced with hourly nursing observation charts. Another
potential source of error in this analysis is the capture of vital sign
information immediately prior to the mobilisation episode, as this
was not consistently reported in the physiotherapy or nursing
documentation and was frequently inferred from the most recent
automatic data importation. While in this retrospective analysis,
we were limited by the data available; future prospective studies
could ensure real-time measurement of vital signs throughout
mobilisation to better clarify the relationships between vital signs
and mobilisation response. Furthermore, we only captured adverse
events that occurred at the time of mobilisation. Thus, we are un-
able to comment on longer term adverse events or clinical outcome
for those in our sample who were mobilised.

The lack of documentation of a reason not to mobilise in 24% of
cases is another limitation. As multidisciplinary focus on the
importance of mobilisation increases, diligence with documenta-
tion of this parameter may improve in future studies.

Finally, the generalised linear mixed models used in our analysis
to assess for relationships between variables are dependent on
sample size. Given our small sample and few adverse events
(particularly in the high dosage group), it is possible that our study
was underpowered for these relationships and thus unable to
detect small effect sizes. Since we have shown that safe mobi-
lisation is possible even in some with moderate to high drug doses,
there is a need for future studies to investigate which factors other
than dosage determine suitability of moderate to high dose pa-
tients for mobilisation.

5. Conclusion

In our ICU, patients were mobilised on approximately one-third
of vasoactive days. Those receiving low levels of support were most
likely to mobilise, and the risk of adverse events during mobi-
lisation was small (7.8%) and almost entirely due to reversible hy-
potension. Patients receiving vasoactive therapy may be at a
relatively higher risk of experiencing hypotension during mobi-
lisation, but in our cohort, this was anticipated and managed with
transient escalation of vasoactive therapy. Clinicians working in ICU
should not consider vasoactive therapy an absolute contraindica-
tion to mobilisation.
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