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ARTICLEINFORMATION ABSTRACT

Article history: Objective: Mean arterial pressure (MAP) management is a key aspect of treatment in critically ill patients
Received 20 January 2025

R ; receiving vasopressor therapy. Guidelines in different clinical subgroups have proposed various target
Received in revised form R . . . h .
6 February 2025 MAP values. This study aimed to describe delivered MAP values and corresponding vasopressor doses in
Accepted 9 February 2025 such patients.

Design: Multicenter, retrospective cohort study of adult intensive care unit (ICU) admissions.
Setting: 12 ICUs in Queensland, Australia, from January 1, 2015, to December 31, 2021.

E%ﬁgf‘zre Participants: Patients receiving vasopressors for at least six continuous hours in the ICU. We studied the
Vasopressors delivered MAP values using hourly data based on averaging all validated values obtained from the ICU
Mean arterial pressure monitors and average hourly doses of vasopressors.

Hypotension Main Outcome Measure: The primary outcome was the mean MAP during the entire cohort's first 72
Norepinephrine hours of ICU admission, whilst vasopressors were administered.

Vasopressin Results: In 26,519 patients who received vasopressors for at least six continuous hours, the median age

was 62 years, and 9,373 (35%) were admitted after elective surgery. The median time from ICU admission
to vasopressor commencement was 2 hours, and the median duration of vasopressor therapy was 27
hours. At 72 hours, 6,627 (25.0%) patients remained on vasopressors. The mean hourly MAP was 72
mmHg in the first six hours, then steadily increased to =75 mmHg at 72 hours. In the first 72 hours,
11,032 (41.6%) patients had a mean MAP of 70-74 mmHg, and 5,914 (22.3%) had a mean MAP of 75-79
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mmHg. For every clinical subgroup, a MAP of 70-74 mmHg was the most common mean MAP, and the

proportion of patients with a mean MAP of 60-65mmHg was less than 5%.

Conclusions: In a large, multicenter study of heterogeneous critically ill patients on vasopressors, the

mean hourly MAP was > 70 mmHg. This mean hourly MAP was observed consistently over diverse

clinical subgroups and is higher than recommended by guidelines.

© 2025 Published by Elsevier B.V. on behalf of College of Intensive Care Medicine of Australia and New
Zealand. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

1. Introduction

A low mean arterial blood pressure (MAP) is a common reason
for admission to the intensive care unit (ICU)." Patients with such
hypotension have an increased risk of morbidity and mortality.?
Prompt treatment of hypotension is a cornerstone of ICU manage-
ment, and vasopressors are commonly used for its treatment.
These medications can counteract vasodilation and restore MAP
to target levels. However, their effects are diverse, and their use has
also been linked to potential harm.*

Balancing the risk of hypotension with the risk of vasopressors-
induced harm is a key challenge in the ICU. This is done by titrating
the dose of vasopressors to the chosen target MAP. Guidelines, such
as the Surviving Sepsis Guidelines, recommend a MAP target of
65 mmHg for critically ill patients receiving vasopressor therapy
based on low-certainty evidence.” A recent systematic review of 11
randomised clinical trials (RCTs) found a lower MAP, ranging from
MAP 50—70 mmHg, compared to higher targets, reduced mortality,
suggesting that the MAP target may impact patient outcomes.%’
Moreover, a recent international survey of intensive care doctors
reported 65 mmHg as the most common minimum MAP target
prescribed in clinical practice. However, the survey also highlighted
that the optimal threshold for most clinical scenarios remains
uncertain.®

Considering the significant global impact of hypotension
requiring vasopressor support and the need to balance the harms
and benefits of hypotension and vasopressor therapy, ensuring
optimal MAP management seems critical. However, the conduct of
future randomised controlled trials to define such optimal MAP
must be based on a clear understanding of current usual care.
Unfortunately, there is no detailed knowledge of the MAP values
delivered in current practice in Australia and New Zealand. We
aimed to test the hypothesis that the average MAP would be close
to the recommended 65 mmHg in patients receiving vasopressor
therapy.

2. Methods
2.1. Study design

Multicenter, retrospective cohort study of routinely collected
electronic medical record (EMR)-based clinical data.

2.2. Setting

The study was conducted in 12 closed-model, mixed (medical
and surgical) ICUs in Queensland, Australia, including five tertiary,
three outer metropolitan, and four regional ICUs. Patient data were
collected for the entire ICU admission, and all patients were fol-
lowed up for one year from their ICU admission.

2.3. Participants
All adult patients, age greater than or equal to 18, admitted

between January 1, 2015, and December 31, 2021, were assessed for
inclusion. Patients admitted with palliative intent, pregnant

patients, or patients admitted with acute aortic syndrome, trau-
matic brain, or spinal injury were excluded. Patients readmitted or
transferred from another hospital were excluded from the analysis.

2.4. Data sources

Data were collected from all centres using eCritical Meta-
VisionTM (iMDsoft, Boston, MA, USA) clinical information systems
and the Australian and New Zealand Intensive Care Society (ANZ-
ICS) CORE Adult Patient Database (APD).” The data included mean
hourly doses for all vasoactive medications and hourly
haemodynamic measurements, including MAP, as well as patient
demographics, diagnoses, severity of illness, and outcomes. The
hourly data were derived by averaging all validated MAP values
over 1 h. MAP and vasoactive dose values considered implausible
based on prespecified parameters were marked as not adminis-
tered (Supplementary Methods, Table S1).

Primary and secondary diagnoses from the International Clas-
sification of Diseases 10 Australia Modification (ICD-10-AM) codes
and mortality data were collected from the Queensland Hospital
Admitted Patient Data Collection (QHAPDC) and Queensland Births,
Deaths, and Marriage Registry, respectively.'

2.5. Data variables

The mean hourly vasopressor dose, expressed as a weight-
adjusted dose per hour, was collected for the entire ICU admis-
sion. Vasopressors were adrenaline, noradrenaline, vasopressin,
dopamine, metaraminol, and phenylephrine. Other vasoactive
medications, milrinone, dobutamine, and levosimendan were
considered inotropes and not classified as vasopressors. Patients
were identified as having received a vasopressor if they were
administered any of the included drugs for at least six continuous
hours during the first 72 h of their admission.

Admission diagnoses were categorised by system to optimise
data accuracy and interpretability (Supplementary Methods,
Table S2).!' The Charlson-defined comorbidities and index were
calculated from the ICD-10 codes (Supplementary Methods,
Table $3).1213

The prespecified subgroups were sepsis vs no sepsis, chronic
hypertension vs. no chronic hypertension, elective non-cardiac
surgery vs not elective noncardiac surgery, elective cardiac sur-
gery vs not elective cardiac surgery, cardiogenic shock vs not
cardiogenic shock, age >65 years vs <65 years, acute kidney injury
vs no acute kidney injury, acute myocardial infarction vs no acute
myocardial infarction, atrial fibrillation vs no atrial fibrillation,
unplanned admission vs. planned admission, and mechanical
ventilation vs. not mechanically ventilated. These subgroups were
defined as detailed in the Supplementary Methods Table S4.

Mean hourly MAP was used for analysis, representing the mean
value of all validated measurements within each hour. MAP mea-
surements were taken from both invasive and noninvasive mea-
surements, and when both were available for an hour, the invasive
measurement was used for in the analysis. Only MAP values where
vasopressors were administered were included in the MAP
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analysis. For additional analysis, the MAP (in mmHg) was cat-
egorised into seven groups: <55, 55—59, 60—64, 65—60, 70—74,
75—79, >80.

2.6. Outcomes

The primary outcome was the mean MAP during the entire
cohort's first 72 h of ICU admission, whilst vasopressors were
administered. The secondary outcomes were the mean MAP for the
first 72 h of vasopressor therapy for prespecified subgroups.
Exploratory outcomes included the proportion of patients in pre-
specified MAP bands for each hour of vasopressor therapy during
the first 72 h and characteristics of vasopressor therapy, including
time of commencement, duration of treatment, and individual drug
doses.

2.7. Statistical analysis

Descriptive statistics were expressed as frequencies and pro-
portions for categorical variables and medians with interquartile
ranges (IQR) for continuous variables. Pearson's Chi-square test was
used to compare categorical variables for each subgroup pair. The
Wilcoxon rank sum test was used to compare continuous variables
for each subgroup pair. Statistical analyses were performed using R
version 4.4.0 (R Foundation for Statistical Computing, Vienna,

Austria)® with the packages ‘dplyr’,'* ‘ggplot2’,"”> and ‘gtsummary’.'®

2.8. Statement of ethics

In Queensland, the Metro South Hospital and Health Service
Human Research Ethics Committee (HREC/2022/QMS/82024)
approved the study, with an individual waiver of consent granted.

3. Results
3.1. Patient characteristics and incidence of vasopressor therapy

During the study period, there were 89,117 admissions to the
participating ICUs, and 71,406 (80.1%) patient admissions remained
after exclusion for baseline characteristics (Supplementary
Figure S1). Of these, 39,057 (55.0%) did not receive vasopressors
and 5830 (7.5 %) patients received vasopressors for fewer than 6 h.
In total, 26,519 (29.8%) patients admitted received at least six
continuous hours of vasopressor therapy within 72 h of their ICU
admission. For patients described in this analysis, there were
3,263,720 hourly MAP measurements during vasopressor therapy,
of which 2,960,194 (90.7%) were taken from invasive arterial lines.

As shown in Supplementary Table S5, patients included in this
cohort had a median age of 62 years (IQR 48—71), a median body
mass index of 27.8 (IQR 24.4—31.9) and a median Charlson co-
morbidity index of 3 (IQR 1-5). The most common medical co-
morbidity was diabetes, which occurred in 6467 (24%) of patients,
followed by congestive heart failure (3419; 13%), ischaemic heart
disease (3407: 13 %), and chronic kidney disease (2844; 11%). 7569
(29%) patients had more than one chronic comorbidity. The most
common diagnostic group was cardiovascular (9373; 35%). Overall,
35% (9328) were patients admitted after elective surgery, and 8.9%
(2316) were admitted after a rapid response team review. The
median Acute Physiology and Chronic Health Evaluation (APACHE)
Il score was 56 (IQR 42—75), and on the day of admission, most
patients required ventilation (19,183; 72%); the median maximum
sequential organ failure assessment (SOFA) score was 6 (IQR 5—9).

Most patients were admitted to tertiary ICUs (20,107; 76%) instead
of a regional (4079; 15%) or outer metropolitan (2333; 8.8%) ICU.
The operating theatre (13,421; 52%) was the most common source
of ICU admission.

3.2. Vasopressor therapy characteristics

The median time from ICU admission to vasopressor
commencement was 2 h (IQR 1—4), including patients admitted
with vasopressor infusion, and the median duration of vasopressor
therapy was 27 h (IQR 15—55). After 72 h, 6627 (25.0 %) patients
received at least 1 h of vasopressors during the remainder of their
ICU admission (Supplementary Figure S2).

The most common vasopressor administered was noradrenaline
(21,440; 81%), with metaraminol (5502; 21%), dopamine (3948;
15%), vasopressin (4677; 18%), and adrenaline (3488; 13%) being the
next most common (Table 1). 7991 (30%) patients received more
than one concurrent vasopressor during their ICU admission. The
median doses for vasopressors were as follows: noradrenaline
0.06 pg/kg/min, metaraminol 0.26 pg/kg/min, dopamine 3.45 ng/
kg/min, vasopressin 0.034 units/min, and adrenaline 0.07 pg/kg/
min.

3.3. Mean arterial pressure for entire cohort

The mean hourly MAP whilst vasopressors were administered
for the entire cohort is shown in Fig. 1. The mean hourly MAP was
72 mmHg in the first 6 h of the ICU admission, then steadily
increased to a MAP of just over 75 mmHg at 72 h. Over the 7-year
study period, the mean hourly MAP during the first 72 h of ICU
admission ranged between 73.2 mmHg and 73.5 mmHg
(Supplementary Figure S3).

The mean hourly MAP, categorised into seven distinct MAP
groups, demonstrated no dominant MAP group. For each hour of
the 1st 72 h, 17.6%—25.4% of patients had a MAP of 65—69 mmHg,
which was comparable to 18.1%—26.1% with a MAP of 70—74 mmHg
and 15.1%—20.3% with a MAP of 75—79 mmHg (Fig. 2).

When the mean MAP over the first 72 h of an ICU admission was
examined, the largest group of patients (11,032; 41.6%) had a mean
MAP of 70—74 mmHg, followed by 75—79 mmHg (5914; 22.3%) and
65—69 mmHg (5383; 20.3%) (Fig. 3).

3.4. Mean arterial pressure in subgroups

The mean MAP over the first 72 h of admission was examined in
the prespecified subgroups (Fig. 4). When compared to the
remainder of the cohort, the mean MAP over the first 72 h of ICU
admission for each subgroup is presented in Table 2. In all subgroup
pairs, except for chronic hypertension vs not and acute myocardial
infarction vs not, there was evidence that mean MAP varied
significantly by subgroup. However, the magnitude of the differ-
ences was small; for example, patients with sepsis had a mean MAP
of 73.6 mmHg (5.4) compared to patients without sepsis,
73.3 mmHg (6.3) (p < 0.001 for interaction).

The number and percentage of patients in each MAP group by
prespecified subgroup are reported in Supplementary Table S6. For
patients diagnosed with sepsis, most patients (4016; 45%) had a
mean MAP of 70—74 mmHg, followed by 75—79 mmHg (2201; 25%)
and 65—69 mmHg (1493; 17%) over the first 72 h of admission.
When their MAP was analysed hourly, the MAP was greater than
70 mmHg in 67.7% of measurements. Patients aged 65 or greater
(11,410) had a similar distribution of mean MAP, where most (4748;
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Characteristics of vasopressor administration.

Variable

Hour of ICU Admission

Overall N = 26,519% 0-24 N = 26,519 25-48 N = 16,774°

49-72 N = 10,045

Vasopressor use, n (%)

Adrenaline

Noradrenaline

3488 (13%)
21,440 (81%)

3049 (11%)
20,203 (76%)

1414 (6.1%)
13,114 (56%)

Vasopressin 4677 (18%) 3605 (14%) 2609 (11%)
Metaraminol 5502 (21%) 4317 (16%) 922 (4.0%)
Dopamine 3948 (15%) 3690 (14%) 2724 (12%)
Phenylephrine 282 (1.1%) 237 (0.9%) 77 (0.3%)

More than one vasopressor 7991 (30%) 6556 (25%) 3200 (14%)

Median (IQR) dose, if any

Adrenaline

Noradrenaline (pg/kg/min)
Vasopressin (units/min)
Metaraminol (pg/kg/unit)
Dopamine (pg/kg/min)
Phenylephrine (pg/kg/min)

0.07 (0.04, 0.12)
0.06 (0.04, 0.10)
0.034 (0.026, 0.039)
0.26 (0.04, 0.51)
3.45 (2.74, 4.54)
1.28 (0.78, 2.00)

0.07 (0.04, 0.14)
0.07 (0.04, 0.12)
0.037 (0.027, 0.040)
0.11 (0.03, 0.43)
3.53 (2.86, 4.86)
1.25 (0.80, 1.94)

(ng/kg/min) 0.06 (0.03,0.11)
0.06 (0.03, 0.10)
0.034 (0.020, 0.040)
0.04 (0.02, 0.34)
3.86 (2.83, 4.94)

1.18 (0.55, 1.92)

965 (5.7%)
8184 (49%)
1905 (11%)
1245 (7.4%)
1523 (9.0%)
48 (0.3%)
2457 (15%)

0.05 (0.03, 0.10)
0.05 (0.03, 0.09)
0.032 (0.022, 0.038)
0.41 (0.25, 0.71)
3.48 (2.50, 4.54)
1.47 (0.66, 2.53)

2 Median (IQR) or Frequency (%).

42%) had a mean MAP of 70—74 mmHg, followed by 75—79 mmHg
(2383; 21%) and 65—69 mmHg (2579; 23%). For all other analysed
subgroups, a MAP group of 70—74 mmHg was the most common,
followed by the next most common groups of either 65—69 mmHg
or 75—79 mmHg.

4. Discussion
4.1. Key findings

In this multicentre study, out of =90,000 critically ill patients,
more than 1/3rd received at least 6 h of vasopressor therapy.
Among these patients, the mean hourly MAP during vasopressor
therapy ranged from 72 to 75 mmHg within the first 72 h of ICU
admission. Furthermore, patients who received vasopressors
commenced therapy within a median of 2 h of ICU admission, and

vasopressors were most often administered for more than 24 h.
Noradrenaline was the most common vasopressor. However, nearly
one in four patients received an alternative agent, and in three
received more than one concurrent vasopressor. When patients
were grouped into seven MAP categories, nearly half had a mean
MAP between 70 and 75 mmHg over the first 72 h. Finally, in all ten
prespecified subgroups representing distinct clinical situations
where haemodynamic management may need to differ, the most
common mean MAP group was consistently 70—75 mmHg.

4.2. Relationship to literature

The finding that most patients have a MAP between 70 and
75 mmHg whilst receiving vasopressors demonstrates that the
usual practice in Queensland differs from the guidelines and
recently published literature. The Surviving Sepsis Guidelines

Mean Aterial Pressure (mmHg)

Mean Arterial Pressure in Patients Whilst Receiving Vasopressors
Error bars represent 95% confidence intervals

~

4

No. of patients

10278 14623 11116 7920 6293

4689

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67
ICU Hour

70

Fig. 1. Mean arterial pressure in patients receiving vasopressors.
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100

75

50

Proportion

25

Proportion of Patients by MAP Group
Only including hours where vasopressors administered

MAP

M >=80
[ 75-79
W 70-74
M 65-69
I 60-64
¥ 55-59
[ <55

1 4 7 10 13 16 19 22 25 28 31 3¢

4 37
ICU Hour

40 43 46 49 52 55 58 61 64 67 70

Fig. 2. Proportion of patients by MAP. Mean arterial pressure (MAP) values were obtained from the hourly average of MAP values and were categorised into one decimal place

(example 74.3).

recommendations'” and the recent international survey of inten-
sive care clinicians support an optimal minimum target MAP
threshold of 65 mmHg.® A recent systematic review and a meta-
analysis of 11 RCTs involving 5078 critically ill patients focused on
lower versus higher MAP targets.’ It found that patients with a
lower MAP target had a lower mortality rate, though the included
studies’ lower MAP group ranged from MAP 50—70 mmHg.
Furthermore, an individual patient meta-analysis of 3352 patients
with vasodilatory shock demonstrated a reduced 90-day mortality
with lower MAP.” The discrepancy between stated MAP goals® and
reality may reflect a practice where, despite evidence and stated
targets, clinicians actually believe a MAP of 70—75 is ideal. Alter-
natively, the actual or achieved MAP of 70—75 mmHg may be a
natural consequence of targeting a 65—70 mmHg MAP where
avoiding a MAP below the lower threshold is prioritised. This
dissociation between target and actual MAP was also demonstrated
in the 65 trial, where the 60—65 mmHg MAP group had a median
MAP of 66.7 mmHg.'®

Despite extensive literature examining optimal MAP targets in
the subgroups analysed in this study, no individual RCT has
demonstrated a clinical benefit for a MAP target different from
65 mmHg.'9 2> The SEPSISPAM study examined higher MAP tar-
gets, 80—85 mmHg, in a cohort of critically ill patients with
sepsis; however, compared to patients with MAP 65—70 mmHg, it
found no difference in outcomes with a higher target.>*> The ‘65
trial’, the largest trial in the meta-analysis, compared permissive
hypotension (MAP of 60—65 mmHg) to a MAP over 65 in 2598
critically ill patients. It found that, compared to usual care,
permissive hypotension did not lead to a statistically significant
difference in 90-day mortality and reduced the use of vasopres-
sors.'® The absence of robust practice-defining research to guide
alternative MAP strategies for specific subgroups of critically ill
patients, such as sepsis or older age, may be reflected in our
study's findings, where the mean MAP was between 70 and
75 mmHg over the first 72 h of an ICU admission regardless of
pathological state. This lack of variation is consistent with the

recent international survey of intensive care clinicians, which
found that the preferred optimal MAP was the same for all sub-
groups except for patients with active bleeding.®

4.3. Study implications

Our study's findings have several implications. First, our study
demonstrated one in three patients admitted to the ICU receive at
least 6 h of vasopressors, which equates to over 151,000 critical
admissions a year in Australia alone.?* Second, they demonstrate
that the actual achieved MAP was between 70 and 75 mmHg
despite sepsis guidelines and evidence suggesting a lower target
may be safe in older patients and associated with less use of va-
sopressors. Third, the discrepancy between the achieved MAP and
the clinician-reported target of 65 mmHg, a phenomenon seen in
previous clinical trials,'®>> suggests that any future intervention to
achieve lower MAP targets may require modification to the current
care processes. This may include instituting upper limit alarms for
MAP or the application of automated delivery systems to align
delivered MAP with prescribed MAP targets. Fourth, one in four
patients on vasopressors received a vasopressor other than
noradrenaline, suggesting that future interventions to target MAP
should be agnostic to the agent used. Fifth, the lack of variation in
the achieved MAP among physiologically different subgroups im-
plies that clinicians homogenously apply the same MAP threshold
to critically ill patients irrespective of their underlying patho-
physiological process.

4.4. Strengths and limitations

Our study has several strengths. First, the data examined comes
from a standard clinical information system used across the entire
region's health service. The patient population encompasses
different ICUs, from regional to tertiary, and all pathological pro-
cesses, except those excluded from analysis. Consequently, the
study's findings represent local practice and likely represent MAP
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Mean MAP during First 72 hours of ICU admission

Only including hours where vasopressors administered

10000

6000

Number of Patients

4000

00

<55 55-59 60-64 65-69 70-74 75-79 >=80
Mean Arterial Pressure (mmHg)

Fig. 3. Mean MAP during first 72 h of ICU admission. Mean arterial pressure (MAP) values were obtained from the hourly average of MAP values and were categorised to one
decimal place (example 74.3).

Proportion of Patients by MAP Group by Subgroups
Only including hours where vasopressors administered

MAP

I >=80
W 75-79
M 70-74
M 65-69
I 60-64
[ 55-59
I <55

Age >= 65 AKI AMI Cardiogenic Shock CTS Elective Surgery Emergency Admission HTN Invasive Ventilation Sepsis
Subgroup

Proportion
@ ~
3 a3

N
&

Fig. 4. Proportion of patients by MAP value bands according to clinical subgroups. Mean arterial pressure (MAP) values obtained from hourly average of MAP values and were
categorised to one decimal place (example 74.3).
AKI = acute kidney injury; AMI = acute myocardial infarction; CTS = cardiothoracic surgery; HTN = chronic hypertension.

thresholds in Australia and New Zealand. Second, the study used in the cohort, ensuring variation in practice is not lost by aggre-
granular data where important variables, such as validated MAP gation or truncation of data. Third, our study classified patients into
measurements and vasopressor administration, were averaged ten prespecified subgroups, which allowed for a robust assessment
over an hour for the entire ICU admission. This level of detail has of potential differential practices across different pathological
allowed for an accurate hour-to-hour analysis of MAP management processes.
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Table 2
Mean arterial pressure by subgroup.

Variable Yes No p-value?®

Sepsis <0.001
Numbers 8842 17,676
Mean (SD) 73.6 (5.4) 73.3(6.3)

Chronic hypertension 0.10
Numbers 7494 19,024
Mean (SD) 73.6 (6.4) 73.3(5.8)

Cardiothoracic surgery <0.001
Numbers 4868 21,650
Mean (SD) 714 (5.5) 73.8 (6.0)

Elective surgery <0.001
Numbers 4846 21,672
Mean (SD) 72.9 (6.0) 73.5 (6.0)

Cardiogenic shock <0.001
Numbers 389 26,129
Mean (SD) 72.2 (6.7) 73.4 (6.0)

Age>65 <0.001
Numbers 11,410 15,108
Mean (SD) 72.8 (5.9) 73.9(6.1)

Acute kidney injury <0.001
Numbers 15,165 11,353
Mean (SD) 73.1(5.7) 73.8 (6.3)

Acute myocardial infarction 0.11
Numbers 50 26,468
Mean (SD) 71.8 (6.5) 734 (6.0)

Invasive ventilation <0.001
Numbers 21,063 5455
Mean (SD) 73.5(5.9) 73.0 (6.3)

Emergency admission <0.001
Numbers 17,580 8938
Mean (SD) 74.0 (6.0) 722 (5.8)

Abbreviations: SD = standard deviation.
¢ Wilcoxon rank sum test.

We acknowledge some limitations. Firstly, the study's retro-
spective nature has inherent limitations where intent cannot be
determined, and causal inferences cannot be drawn. However, the
study's primary outcome was the actual MAP delivered, which is an
outcome of the data collection method can accurately detect. Sec-
ond, the subgroup identification was based on data-derived defi-
nitions instead of prospective assessment. Thus, misclassification
may have occurred. To attenuate such misclassification, recognised
data definitions were used where able, and the homogeneous na-
ture of the achieved MAP appeared independent of variation in
cohort classification. Third, we did not include patients who
received vasopressor for fewer than 6 h. The exclusion of this
presumably less sick cohort may have biased the result. Fourth, our
study was conducted in a single geographical area of Australia,
which may limit the external validity of the results. Fifth, we
examined MAP; however, there may be certain clinical scenarios
where systolic blood pressure is targeted, not MAP. Lastly, the
recorded MAP measurement may have been susceptible to mea-
surement error due to clinical conditions, such as transducer
placement, or errors with data entry. The impact is minimised by
the use of validated data only, the removal of nonsensical values,
and the very large dataset. Furthermore, the MAP values utilised in
the analysis reflect information used for clinical decision making.

5. Conclusion

In a large, multicentre study involving a diverse cohort of crit-
ically ill patients, the mean hourly MAP during the receipt of va-
sopressors in the first 72 h of ICU admission was higher than the
clinician-reported and often guideline-recommended or trial-
supported minimum MAP threshold of 65 mmHg. The discrep-
ancy between achieved and targeted MAP suggests that there is

potential for trials targeting lower thresholds and decreased use of
vasopressors within current practice.
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