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Abstract 

Purpose:  It is unknown whether protocols targeting systematic prevention and treatment of fever achieve lower 
mean body temperature than usual care in intensive care unit (ICU) patients. The objective of the Randomised Evalua-
tion of Active Control of temperature vs. ORdinary temperature management trial was to confirm the feasibility of such a 
protocol with a view to conducting a larger trial.

Methods:  We randomly assigned 184 adults without acute brain pathologies who had a fever in the previous 12 h, 
and were expected to be ventilated beyond the calendar day after recruitment, to systematic prevention and treat-
ment of fever or usual care. The primary outcome was mean body temperature in the ICU within 7 days of randomi-
sation. Secondary outcomes included in-hospital mortality, ICU-free days and survival time censored at hospital 
discharge.

Results:  Compared with usual temperature management, active management significantly reduced mean tem-
perature. In both groups, fever generally abated within 72 h. The mean temperature difference between groups was 
greatest in the first 48 h, when it was generally in the order of 0.5 °C. Overall, 23 of 89 patients assigned to active man-
agement (25.8%) and 23 of 89 patients assigned to usual management (25.8%) died in hospital (odds ratio 1.0, 95% CI 
0.51–1.96, P = 1.0). There were no statistically significant differences between groups in ICU-free days or survival to day 
90.

Conclusions:  Active temperature management reduced body temperature compared with usual care; however, 
fever abated rapidly, even in patients assigned to usual care, and the magnitude of temperature separation was small.

Trial registration:  Australian and New Zealand Clinical Trials Registry Number, ACTRN12616001285448
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Introduction

Intensive Care Unit (ICU) patients with a range of criti-
cal illnesses including trauma, infection, acute myo-
cardial infarction, and pancreatitis develop fever [1–3], 
which increases metabolic demand [4, 5]. Such increased 
metabolic demand has potentially deleterious physi-
ological consequences including increased oxygen con-
sumption and cardiac work [5]. One potential method 
to reduce these physiological demands is to systemati-
cally prevent and treat fever [6]. Early fever in the ICU 
is associated with increased mortality risk in patients 
without infections [7]. Among patients with infections, 
after adjustment for illness severity, the presence of fever 
is associated with reduced mortality risk [7]. However, in 
febrile mechanically ventilated patients with septic shock 
who are sedated, data from the SEPSIS-COOL study sug-
gest that systematic cooling to normothermia may reduce 
early mortality [8].

A recent individual patient data (IPD) meta-analysis 
showed no overall mortality difference between more 
active versus less active temperature management [9]. 
However, there was significant heterogeneity in treat-
ment effects on ICU and hospital length of stay in sub-
groups based on the receipt of organ support, and it was 
reported that more active fever management appeared 
to increase length of stay in patients who died in ICU, 
and to reduce length of stay in patients who survived 
ICU [9]. As point estimates for the effect of active fever 
management on ICU mortality encompassed potentially 
clinically important effects, further clinical trials are jus-
tified, particularly in patients with limited physiological 
reserves.

As clinicians are generally tolerant of relatively high 
body temperature in ICU patients without acute brain 
pathologies [10], there is potential for a systematic 
approach to prevention and treatment of fever to reduce 
fever burden compared to usual care in this population in 
particular. Existing evidence suggests that body tempera-
ture can be manipulated in ICU patients with medicines 
[11, 12] and physical cooling devices [8]; however, it is 
not known whether a systematic approach to prevention 
and treatment of fever can achieve a lower mean body 
temperature than usual care. If a systematic approach to 
temperature control reduces mean body temperature, 
it is plausible that this approach might improve clinical 
outcomes for ICU patients with high illness acuity [13] 
such as those who are deeply sedated and anticipated to 
require relatively prolonged mechanical ventilation.

Being certain that systematic fever prophylaxis and 
active temperature management actually reduce body 
temperature compared with usual care is a pre-requi-
site to undertaking a larger phase trial. Accordingly, we 

conducted the Randomised Evaluation of Active Con-
trol of Temperature vs. ORdinary temperature manage-
ment (REACTOR) trial to test the hypothesis that active 
control of temperature would reduce body tempera-
ture compared with usual care. We also sought to bet-
ter understand how treatments would differ for patients 
assigned to active control of temperature compared with 
usual care and to establish the recruitment rate.

Methods
Trial design
We conducted a 184-participant multicentre, prospec-
tive parallel group, phase 2, single-blinded, feasibility 
randomised clinical trial. The management committee 
designed the trial, which was endorsed by the Australian 
and New Zealand Intensive Care Society Clinical Trial 
Group. The Medical Research Institute of New Zealand 
(Wellington, New Zealand) and the George Institute 
for Global Health (Sydney, Australia) managed the pro-
ject and monitored data quality. An independent data 
safety and monitoring committee oversaw the trial and 
reviewed adverse event reports. No interim analyses 
were conducted.

The protocol, which was reported before enrol-
ment was completed [14], was approved by the Health 
Research Ethics Committee responsible for each partici-
pating institution. Written informed consent for enrol-
ment, or consent to continue and to use patient data, 
was obtained from each patient or from a legal surrogate. 
Where a patient died before consent to continue could be 
obtained, data were included if allowed by local regula-
tions and approved by the relevant ethics committee.

Patients
Mechanically ventilated patients aged 18  years or older 
who were: (1) expected to be ventilated beyond the cal-
endar day after randomisation; (2) had a documented 
fever, defined as a body temperature of 37.8 °C or more, 
in the previous 12  h; and (3) were deeply sedated with 
no response to voice were eligible for inclusion. Patients 
with acute brain pathologies were excluded. A full list 
of exclusion criteria is provided in the Supplementary 

Take‑home message 

Although febrile critically ill patients receiving systematic preven-
tion and treatment of fever have lower heart rates than patients 
who receive usual temperature management, other physiological 
parameters are similar and fever typically abates rapidly irrespective 
of how aggressively fever is treated. Moreover, in-hospital mortality, 
ICU length of stay, hospital length of stay, ICU-free days, ventilator-
free days, vasopressor-free days, and receipt of renal replacement 
therapy are all similar by treatment group.
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Appendix. Some minor changes to the eligibility criteria 
were made during the conduct of the trial. The timing 
and rationale for each of these changes are described in 
the ESM (Supplementary Methods). We anticipated that 
we would be able to enrol 1.5 patients per site per month.

Randomisation and study treatment
We randomly assigned patients to “active” control of 
body temperature (intervention) or “usual” temperature 
management (control) using a secure, centralised, web-
based, randomisation interface. The allocation sequence 
was generated by the study statistician using computer-
generated random numbers with variable block ran-
domisation in a 1:1 ratio and stratification by centre. 
Participants were blinded as to treatment allocation.

In both groups, continuous monitoring of core body 
temperature was used, while patients were mechanically 
ventilated. Where the treating clinician did not consider 
core temperature monitoring appropriate, a tympanic 
thermometer was the preferred method for measuring 
temperature. We advised that temporal artery thermom-
eters and axillary thermometers should not be used to 
monitor body temperature because of concerns about 
the accuracy of these devices [15]. The occurrence of a 
temperature ≥ 37.8 °C triggered investigation for possible 
new infection and consideration of whether empiric ther-
apy for new sepsis was required. Use of physical cooling 
was documented hourly in all patients using a worksheet 
which was completed by the bedside nurse.

Intervention
In patients assigned to active temperature management, 
unless contraindicated, one gram of intravenous paracet-
amol was administered six-hourly as “fever prophylaxis”. 
During periods of deep sedation, when the patient was 
not responsive to voice, a temperature of 36.5–37 °C was 
targeted using simple cooling measures such as removal 
of clothing and sheets, a sponge or wet towel or fan plus a 
physical cooling device if necessary to achieve the target 
temperature. Any physical cooling device that the treat-
ing clinician considered appropriate was allowed includ-
ing cooling blankets, pads and helmets. Shivering was 
treated aggressively when clinically appropriate using the 
following hierarchy of treatments: 1. Administration of 
an opioid bolus; 2. Increasing of sedation; and, 3. Admin-
istration of a bolus of neuromuscular paralysis. Deci-
sions regarding the choice of drugs, doses, frequency, 
and duration of administration were at the discretion of 
the treating clinician. Protocol-driven temperature con-
trol measures including intravenous paracetamol were 
discontinued at day 28 or ICU discharge whichever was 
sooner. Physical cooling could be ceased to allow the 
patient’s sedation to be decreased or stopped at any time 

at the discretion of the treating clinician but was recom-
menced if further deep sedation was needed and body 
temperature was not within the target range of 36.5-
37 °C. If treatments to control shivering were considered 
clinically inappropriate, or shivering could not be con-
trolled, then physical cooling was ceased.

Usual care (control)
Patients allocated to the control group received usual 
care as directed by the treating clinician. There were no 
protocol-defined temperature targets and administration 
of intravenous paracetamol was discouraged unless there 
was a specific indication for its use.

Outcome measures
The primary outcome measure was the mean body tem-
perature calculated from six-hourly recordings taken for 
up to 168  h (7  days) from randomisation or until ICU 
discharge. Secondary outcomes were ICU-free days (the 
number of days alive and outside ICU from randomisa-
tion until day 28); in-hospital mortality; cause-specific 
mortality; and survival time to day 90 (censored at hos-
pital discharge).

To describe the physiological and biochemical effects 
of active temperature management, we recorded peak 
daily body temperature, the proportion of patients with 
body temperatures of ≥ 38.3 °C and ≥ 39 °C, respectively 
[1, 16], as well as six-hourly heart rate, respiratory rate 
and blood pressure, and peak serum creatinine and liver 
enzyme measures in the first 28 post-randomisation days 
in the ICU.

Additional variables of interest, which we defined as 
process of care measures (tertiary outcomes), were ICU 
and hospital length of stay, ventilator-free days, vaso-
pressor-free days, receipt of renal replacement therapy 
in ICU, days in receipt of intravenous antibiotics in the 
ICU, blood cultures performed in the ICU, paracetamol 
dosing, use of physical cooling, use of neuromuscular 
paralysis, use of sedative drugs, and use of vasopressor 
and inotropic drugs. Details of the physiological end 
points, biochemical end points, and tertiary outcomes 
are described in the ESM (Table S1 and Table S2).

Statistical analysis
The statistical analysis plan was reported before enrol-
ment completion [14]. Our sample size of 184 patients 
provides 90% power to detect an effect size of 0.3  °C 
based on a standard deviation of 0.6 [11] using two 
tailed hypothesis and an alpha of 0.05, allowing for a 5% 
drop-out rate. Analyses were conducted on an intention-
to-treat basis excluding only patients who withdrew con-
sent for use of data. We made no imputation for missing 
values.
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All data were initially assessed for normality. Treatment 
group comparisons were performed using Chi-square 
tests for proportions, Student t test for normally distrib-
uted data and Wilcoxon rank sum tests otherwise with 
results reported as n (%), mean [standard deviation (SD)] 
and median [interquartile range (IQR)], respectively. To 
account for repeat measures, the primary outcome (body 
temperature) was analysed using mixed linear model-
ling with each patient treated as a random effect (inter-
cept only) and results reported as least square means 
(95% CI). In-hospital mortality and survival time were 
analysed using logistic regression and Cox-proportional 
hazards regression, respectively, with results reported as 
absolute and relative risk differences, odds ratios (95% 
CI) and hazards ratios (95% CI). We compared survival 
times using a log-rank test and present these as Kaplan–
Meier survival curves.

Pre-specified subgroup analysis was performed for 
patients with known or suspected infection versus all 
others [7]. Heterogeneity between outcomes and sub-
group was determined by fitting an interaction between 
treatment and subgroup. All analysis was performed 
using SAS version 9.4 (SAS Institute Inc., Cary, NC, 
USA) and a two-sided P value of 0.05 was used to indi-
cate statistical significance. No adjustment was made for 
multiple comparisons. Additional details of statistical 
analyses are in the ESM.

Results
Patient characteristics
From November 2016 through March 2019, we enrolled 
184 patients in eight adult medical-surgical ICUs in 
Australia and New Zealand with 92 patients assigned to 
active temperature management and 92 patients assigned 
to usual care (Fig. 1). The median [IQR] recruitment rate 
was 0.8 [0.4–1.0] patients per site per month. Consent 
was withdrawn by six patients resulting in an intention-
to-treat population of 178, of whom 89 were assigned to 
active temperature management and 89 were assigned to 
usual care. Data for the primary outcome variable were 
available for the entire intention-to-treat population. The 
study groups had similar baseline characteristics (Table 1 
and Table S3 in the ESM).

Outcomes
The mean temperature difference between groups was 
greatest in the first 48  h, when it was generally in the 
order of 0.5  °C. Irrespective of treatment assignment, 
fever generally abated within 3  days of randomisation. 
Despite this, active temperature management did result 
in a statistically significant reduction in mean body tem-
perature compared with usual temperature manage-
ment (P = 0.01) (Fig.  2) (Table  2). Compared with usual 

temperature management, those allocated to active tem-
perature management also received more paracetamol 
and physical cooling (Table 2). The proportion of patients 
with a temperature of ≥ 38.3  °C was lower in patients 
allocated to active temperature management (Table  2). 
However, the highest daily temperature by treatment 
group was not statistically significantly different between 
treatment groups (Fig S1 ESM).

ICU-free days, in-hospital mortality, and survival time 
(censored at hospital discharge) were not statistically sig-
nificantly different by treatment group (Table  3, Fig.  3). 
Cause-specific mortality by treatment group is shown in 
the ESM (Table S4). Compared with usual care patients, 
patients allocated to active temperature management had 
lower heart rate but similar mean arterial pressure and 
respiratory rate (Fig S2 in the ESM).

One patient from each treatment group had physical 
cooling ceased because of shivering. Liver enzymes and 
serum creatinine were not statistically significantly dif-
ferent for patients allocated to active compared to those 
allocated to usual temperature management (Table  S2 
in the ESM). There were no statistically significant dif-
ferences between treatment groups in relation to key 
process of care measures (Table  3). Use of sedatives, 
neuromuscular paralysis, and vasoactive drugs was not 
statistically significantly different by treatment group 
(Table S6, S7, and S8 in the ESM).

Among patients with suspected infection at baseline, 
19 of 76 (25%) who were assigned to active treatment and 
16 of 71 (22.5%) who were assigned to usual treatment 
died prior to hospital discharge by day 90 (P = 0.73). 
Among patients who did not have suspected infection at 
baseline, four of 13 (30.8%) who were assigned to active 
treatment and six of 18 (33.3%) who were assigned to 
usual treatment died prior to hospital discharge by day 
90 (P = 0.88). There was no statistically significant inter-
action between treatment group and presence or absence 
of baseline infection with respect to body temperature 
(P = 0.96).

Discussion
In this multicentre randomised clinical trial in febrile 
critically ill adults without acute brain pathologies, sys-
tematic prevention and treatment of fever reduced mean 
body temperature by about 0.5  °C compared to usual 
temperature management. Patients assigned to system-
atic prevention and treatment of fever received more 
paracetamol than patients assigned to usual temperature 
management and had more hours of physical cooling in 
the ICU. Even among patients assigned to usual tem-
perature management, fever often abated within 24 h of 
randomisation. Although patients assigned to system-
atic prevention and treatment of fever had lower heart 
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rate than patients assigned to usual temperature man-
agement, other physiological parameters were similar. 
Moreover, in hospital mortality, ICU length of stay, hos-
pital length of stay, ICU-free days, ventilator-free days, 
vasopressor-free days, and receipt of renal replacement 
therapy were all similar by treatment group.

Our findings are broadly consistent with those of a 
recently published individual patient data meta-analysis, 

which reported that active temperature management 
neither increased nor decreased survival compared 
with usual temperature management [9]. Our findings 
are somewhat at variance to the SepsisCool trial where 
48  h of physical cooling to normothermia was reported 
to decrease both vasopressor requirements and early 
mortality in mechanically ventilated patients with sep-
tic shock [8]. Although our trial was a similar size to the 

Fig. 1  Screening, randomization, and follow-up. Abbreviation: AE adverse event



1387

SepsisCool trial, it differed in a number of respects. In the 
SepsisCool trial, mechanically ventilated patients with 
septic shock who were sedated were assigned to external 
cooling or no external cooling for 48 h [8]. Whereas, in 
our trial, in patients assigned to systematic prevention 
and treatment of fever, we sought to prevent and treat 
fever until deep sedation was no longer required using 
a combination of regular intravenous paracetamol plus 
physical cooling when necessary. In patients assigned 
to usual temperature management in our trial, physical 
cooling measures and paracetamol were allowed when 
considered clinically necessary. We did not only enrol 

febrile patients with septic shock, but instead enrolled 
sedated ventilated patients without acute brain patholo-
gies who had current or recent fever and were anticipated 
to require prolonged ventilation. The degree of tempera-
ture separation between groups that we observed was 
less than seen in the SepsisCool study [8]. Finally, in our 
study, physical cooling was used in more than half of the 
patients assigned to usual care and body temperatures 
were lower than those seen in the control arm of the Sep-
sisCool study [8].

The recruitment rate achieved in this feasibility study 
was lower than we anticipated it would be. Although we 

Table 1  Characteristics of the patients at baseline

Plus–minus values are expressed as mean ± SD

APACHE acute physiology and chronic health evaluation, ICU intensive care unit; OR operating room

* There were no statistically significant differences in baseline characteristics between groups
†  Scores on the APACHE-II range from 0 to 71, with higher scores indicating more severe disease and a higher risk of death

Characteristic Active temperature management
(n = 89)

Usual tempera-
ture manage-
ment
(n = 89)

Age—year 56.9 ± 15.7 58.4 ± 15.5

Male sex—no. (%) 55 (61.8%) 63 (70.8%)

Co-morbid conditions—no. (%)

 Respiratory 4 (4.5%) 4 (4.5%)

 Cardiovascular 1 (1.1%) 3 (3.4%)

 Hepatic 1 (1.1%) 0 (0%)

 Renal 1 (1.1%) 1 (1.1%)

 Immunosuppression by disease 3 (3.4%) 3 (3.4%)

 Immunosuppression by therapy 6 (6.7%) 8 (9%)

 Metastatic cancer 4 (4.5%) 6 (6.7%)

Source of admission to ICU—no. (%)

 Emergency department 25 (28.1%) 28 (31.5%)

 Hospital ward* 19 (21.3%) 11 (12.4%)

 Transfer from another ICU 6 (6.7%) 4 (4.5%)

 Transfer from another hospital (except from another ICU) 6 (6.7%) 10 (11.2%)

 From OR following elective surgery 14 (15.7%) 16 (18%)

 From OR following emergency surgery 19 (21.3%) 20 (22.5%)

APACHE-II score † 20.5 ± 7.5 21 ± 6.9

Physiology

 Highest temperature in previous 12 h 38.6 ± 0.7 38.6 ± 0.8

 Last temperature before randomisation 37.8 ± 1 37.8 ± 0.8

 Heart rate—beats per minute 97.7 ± 20.5 97.7 ± 19

 Serum creatinine—median (IQR) 122 [85–187] 128 [92–187]

Baseline therapies

 Receiving intravenous antimicrobials for suspected infection—no. (%) 76 (85.4%) 71 (79.8%)

 Receiving ongoing neuromuscular blockade—no. (%) 12 (13.5%) 11 (12.4%)

 Total paracetamol dose in 12 h prior to randomisation—gm, median (IQR) 1 [0–2] 1 [0–2]

 Physical cooling device in use 12 (13.5%) 7 (7.9%)

 Renal replacement therapy—no. (%) 8 (9%) 7 (7.9%)
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did observe statistically significant separation of tem-
perature by treatment group, the observed difference in 
temperature was small and physical cooling was used fre-
quently in patients assigned to usual care. We submit that 
the high degree of use of physical cooling in usual prac-
tice combined with the observation that fever generally 
abated rapidly irrespective of treatment assignment sug-
gests that in the patient population we studied, a strategy 

to actively treat fever has low biological plausibility to 
improve patient outcomes when compared with a usual 
care strategy.

Our trial has some limitations. Although we discour-
aged the use of axillary thermometers and temporal 
artery thermometers, we did not standardise devices 
used to measure temperature. Having a usual care con-
trol arm, as opposed to a more heavily protocolised one, 

Fig. 2  Mean daily body temperature by treatment group*. *The number of patients contributing data for each measurement is shown on the hori-
zontal axis along with the study day and time. Error bars and standard error bars. P value for between treatment group comparison, 0.01. Abbrevia-
tion: D day

Table 2  Temperature control

CI confidence interval, IQR interquartile range, n/a not applicable

* The widths of the confidence intervals for secondary analyses have not been adjusted for multiplicity and the intervals should not be used to infer definite 
differences between the groups. Adjusted estimates account for baseline temperature, age and APACHE-II score
†  Hodges–Lehmann estimate of absolute difference for Active minus Usual. The Hodges–Lehmann estimate is the median of all paired differences between 
observations in the two samples
‡  Data were available to 88 patients in the usual temperature management group

Active temperature 
management
(n = 89)

Usual temperature 
management
(n = 89)

Estimate*
(95% CI)

P value

Paracetamol use Differences in medians†

 Total given in ICU—gm; median [IQR] 21 [13–34] 11 [3–19] 11 (7–15) <0.001

 Total given IV—gm; median [IQR] 19 [12–29] 0 [0–2] 19 (15–20) <0.001

 Daily dose—gm 3 ± 0.7 1.3 ± 1 Mean difference <0.001

1.6 (1.4–1.9)

Physical cooling

 Receiving physical cooling‡—no. (%) 61 (68.5%) 48 (54.5%) Odds ratio (unadjusted) 0.06

1.82 (0.98–3.35)

 Hours of physical cooling post-randomisation—median [IQR] 10 [0–44] 1 [0–17.5] Differences in medians†

2 (0–7)
0.01

 Hours of physical cooling post-randomisation for those patients 
who received physical cooling-median [IQR]

28 [8–58] 16 [4–47] n/a 0.09

Fever

 Highest body temperature—°C 38.5 ± 0.7 38.9 ± 0.9 Mean difference 0.002

− 0.4 (− 0.6 to − 0.1)

 Body temperature ≥ 38.3 °C—no. (%) 57 (64%) 70 (78.7%) Odds ratio 0.03

0.48 (0.25–0.94)

 Body temperature ≥ 39 °C—no. (%) 26 (29.2%) 38 (42.7%) 0.55 (0.30–1.03) 0.06
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may have contributed to the relatively small separation in 
body temperature by treatment group that we observed. 
Protocolising the control arm to mandate a more permis-
sive approach to fever management would be expected to 
result in greater temperature separation between groups 
and could potentially elucidate whether or not such an 
approach caused benefit or harm. However, we chose not 
to do this because we considered that preventing clini-
cians from treating fevers that they would always treat in 
usual practice would reduce the external validity of our 

results by creating a problem of “practice misalignment” 
whereby neither arm of the study resembled usual care 
[17]. We anticipated that our eligibility criteria would 
capture a population of patients with a considerable bur-
den of fever; however, by the time of randomisation, fever 
had already resolved in some patients. Our study was 
relatively small and lacked power to detect differences 
between treatment groups in patient-important end 
points like mortality. Consequently, the absence of differ-
ence in such end points may reflect type 2 error. We also 

Table 3  Secondary and Tertiary Outcomes

IQR interquartile range, CI confidence interval, RRT​ renal replacement therapy

* The widths of the confidence intervals for secondary analyses have not been adjusted for multiplicity and the intervals should not be used to infer definite 
differences between the groups. Adjusted estimates account for baseline temperature, age and APACHE-II score
†  Adjusted for age, gender, site, and APACHE-II score
‡  Hodges–Lehmann estimate of absolute difference for active minus usual temperature management. The Hodges–Lehmann estimate is the median of all paired 
differences between observations in the two samples
§  Day 90 mortality was censored at hospital discharge

Active temperature 
management
(n = 89)

Usual temperature 
management
(n = 89)

Estimate*
(95% CI)

P value

Secondary outcomes

 ICU-free days—mean ± SD 14 ± 10.6 13.7 ± 10.5 Mean difference

0.2 (−2.9 to 3.3) 0.89

 In-hospital mortality—no. (%) 23 (25.8%) 23 (25.8%) Odds ratio (unadjusted)†

1 (0.51–1.96) 1

Odds ratio (adjusted)

1.21 (0.57–2.55) 0.62

 Day 90 mortality—no. (%)§ 23 (25.8%) 22 (24.7%) Odds ratio (unadjusted)†

1.06 (0.54–2.09) 1

Odds ratio (adjusted)

1.25 (0.58–2.71) 0.60

Key tertiary outcomes

 ICU LOS—median [IQR] Differences in medians‡

  Overall 5.6 [3.2–12.1] 5.8 [3.6–14.9] −0.2 (−1.9 to 1.1) 0.66

  Survivors 6.7 [4.6–16.2] 8.4 [4.4–19] −0.9 (−3 to 1) 0.36

  Non-survivors 7.4 [2.8–12.1] 5.8 [2.7–10.4] 0.9 (−3 to 5.3) 0.57

 Hospital LOS—median [IQR] Differences in medians‡

  Overall 16.4 [8.22–28.5] 15 [8–31.1] −0.2 (−4.2 to 3.8) 0.97

  Survivors 22.7 [10.6–32.8] 20.7 [12.1–32.3] 0.4 (−4.2 to 5.1) 0.86

  Non-survivors 7 [3.1–14.8] 6.4 [2.4–25.7] −0.1 (−4.7 to 4) 0.97

 Ventilator-free days—Median (IQR) 22.1 [0.6–25.9] 20.3 [0–25.9] Differences in medians‡

0 (−0.8 to 1.2) 0.86

 Vasopressor-free days—median (IQR) 25
[16.5–27.1]

25.7
[12.7–27]

Difference in medians‡

0 (–0.8 to 0.6) 0.94

 New post-randomisation RRT in ICU—no. (%) 18 (20.2%) 27 (30.3%) Odds ratio

0.58 (0.29–1.16) 0.12

 Days in receipt of antibiotics in ICU—median (IQR) 6 [3–10] 6 [4–12] Difference in medians‡ 0.46

−1 (−2 to 1)

 Sets of blood cultures performed in ICU—median [IQR] 2 [0–3] 2 [0–5] Difference in medians‡ 0.94

0 (−1 to 1)
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had limited power to detect subgroup effects. Because 
around 80% of the patients in our study were receiving 
antimicrobials for a known or suspected infection at 
baseline, our findings may not apply to patients without 
infections.

Conclusions
Our findings do not provide strong support for a larger 
clinical trial using this design in this patient population. 
However, they do provide preliminary data supporting 
the safety of regular administration of intravenous par-
acetamol to critically ill patients.
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Fig. 3  Survival by Treatment Group*. * Hazard ratio for active temperature management versus usual temperature management 1.15 (95% CI 
0.64–2.08); adjusted P value, 0.63 (adjusted for baseline temperature, age, APACHE-II score, and site). Abbreviations: AE adverse event, APACHE acute 
physiology and chronic health evaluation
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