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Objective

» Post-cardiac arrest fever 2 adverse outcome
before therapeutic hypothermia (TH).

» the prognostic implications of post-hypothermia
fever (PHF) has not been thoroughly investigated.

» To assess the prognostic implication of PHF in a
large consecutive cohort of comatose survivors
after out-of-hospital cardiac arrest (OHCA) treated
with TH.

Introduction

» TH plays a central role in post-resuscitation care after
OHCA and is recommended in patients remaining
comatose after ROSC.
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Inclusion criteria

» (1) OHCA with presumed cardiac actiology

» (2) age > 18 years

» (3) sustained ROSC >20 min

» (4)GCS<8

Exclusion criteria > see flow chart

treatment goals of post-resuscitation care

» MAP > 65 mmHg, HR: 40-90/min, CVP: 10-15 mmHg, diuresis
>1.5 mL/kg/h.
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Methods Methods
) TH - » The population was stratified in two groups by median

» [ HA: infusion of 30 mL/kg of 4°C Ringer’s solution and
surface cooling.

» 4EFRFHA:core temperature( & 78, FERE) < 34°C, maintain 24h,
HEDEE: 33-C
» [E[;EHA: active rewarming by 0.5°C/h until 36.5°C.
» Post-hypothermia period:
v [EPER, PUEEIE>36.5C F74836h
» Post-hypothermia fever:
» [EE1%36hA], 10 57 H > median peak temperature(>38.5°C)

peak temperature (>38.5 °C) within 36 h after rewarming:
PHF and no-PHF.

» Primary endpoint
» 30-days mortality

» Secondary endpoint

» neurological outcome assessed by Cerebral Performance
Category (CPC) at hospital discharge and follow-up, which was
performed at least 6mo after OHCA.

CPC 1-2 - good neurological outcome
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Results

Table 1
Patient chasacteretics accordiag to development of PHF,

Overall M o PHF pvalue
0= 270 me 36 meldd
Ape. years (mean + 50 614 58213 Glxl4 LaF)
Male sex (%] I8N 1) 12184) 067
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Hypertension (X) n2(2) 0(23) a2(n) 1]
Drabetes melieus (¥} M3 18014 w02 0
Known IHD (%] 66125) naem Ear sl 052
Heart Eilure H13) 1310 208 o
o 218 ai7 1208 048
VEVTR, 114(88) 056
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B
me 1o MECU Jerival, mins (25th and 752h percestile) 54-7) 066
Bitm 0z
“CUtE Myocardal IaEarction [T n sy 0
ST-clevation Myocardial Infarction (X) Ll aso
Temperature ¥ dmasion. € X 352 (HI-363) 003
Time from OHCA R Earget temperature, min 05 (211-454) 270(186-455] w7
Duratiin of TH, houes bekow 34C (2% 27 (2430 054
Length of intensive care unit stay, bours 116(81-189) 106 (76-173} 037
Data 3087 d 36 mean +50 of median and k 3pproprase. The p-valie rep b o5 spenent of post-bypotherma
fever and no post-hypothermia fever. A signiicance bevel of p< 0,08 was chosen.
Abbrevianons: PHF: p IHD. ischaemic OPD. i VTV, venariculas Abrill Lachycar
i3 PEA, pulseless ek ty: CPR., candio-pul /] 2 MECLI, mobih ¥ RIISE, retern of spontancously cinculation; TH, therapeatic
hypothermia.

Results - Post-hypothermia temperature and outcome

» (CPC 3-5) vs. (CPC 1-2)
» higher maximum temperature after rewarming
38.7 °C (38.1-39.2) vs. 38.4 -C (38.0-38.7), p = 0.001
» more frequent developed PHF
61% vs. 45%, p =0.02
» Among those who developed PHF
(CPC 3-5) vs. (CPC 1-2)
» later onset of PHF
11 (6-20) vs. 6 (4-10) h, p=0.001
» Longer time from end of rewarming to peak temperature
19 (8-29) vs. 6 (4-12) h, p < 0.0001

Results - Post-hypothermia temperature and outcome

» gender, age, initial rhythm, bystander CPR and time to
ROSC
-> neither univariate nor multivariate associated to
development of PHF

» AMI and clinical signs of pneumonia during ICU
-> not associated with development of PHF.

Results - Mortality

» 30-day mortality (Overall, 29%)
» PHF vs. No PHF,
36% vs. 22%, p = 0.02
» One-year mortality
» PHF vs. No PHF,
38% vs. 26%, p = 0.03
» PHF was independently associated with increased 30-day
mortality.
HR = 1.8 (95% CI: 1.1-2.7), p=0.02

Results - Mortality

» Maximum temperature and duration of PHF were both
independent predictors of 30-days mortality.

Table2

Cox proportions] buzard

s predicting 30-days mortaicy,

Model 1 Model 2

Unmvariable Multhvariable Multivariable

g5 1) prakie HR 95K (1) palue HR 350 pdhoe
Maximum temperature, per ‘(> 35°C | | 00003 20014-30 00005 -
Duration of fever [>38.5°CL per Bh 15012-1%) 10001 - 16(13-20 <0001
Body Mass Index, per kgm 10[10-1.1) 01
Sex, male vs. female 05(03-09) o
Age, per 5 yeary } (005 12{L1-14) <0001 12(1.1-14) <010001
Witnessed arest. yes ve no om 05(03-10) (111
Bystandes CFR, yes vi, 0 0007 06(03-08) o 05(04-08) oM
Initial hythm, VF vs. oo VF 0001 05(03-09) a0 05(03-08) 0004
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Results - Mortality

» Excluding 17 patients who died in the post-hypothermia
period
» maximum temperature
HR = 3.6 per °C above 36.5 -C
95% CI: 2.3-5.7
p <0.0001
» duration of PHF
HR=2.0per8h
95% CI: 1.6-2.5
p <0.0001

Results - Mortality
» GCS <8 throughout the observation period

» maximum temperature
HR =2.2 per °C above 36.5 °C
95% CI: 1.3-3.8, p = 0.003

» duration of PHF
HR=1.4per8h
95% CI: 0.9-2.2,p=0.12

» mortality rates due to neurological injuries
» PHF vs. No PHF,
32% vs. 19%, p = 0.02
» maximum temperature
HR =2.3 per °C above 36.5 °C
95% CI: 1.5-3.5, p = 0.0002
duration of PHF
HR=18per8h
95% CI: 1.5-2.3, p < 0.0001
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Results - Neurological outcome

» unfavourable neurological outcome (CPC 3-5)
» maximum temperature
OR =2.5 per °C above 36.5 °C
95% CI: 1.5-4.1, p = 0.0005
» duration of PHF
OR=20per8h
95% CI: 1.4-2.9, p < 0.0001

Results - Neurological outcome

At hospital discharge,
good outcome (CPC 1-2)
» PHF vs. No PHF,
61% vs. 75%, p = 0.02
At follow-up 1 year after OHCA,
good outcome (CPC 1-2)
» PHF vs. No PHF,
57% vs. 73%,
unfavourable outcome (CPC 3-5)
» PHF vs. No PHF,
43% vs. 27%,
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Discussion Discussion

A 30-days mortality
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] » Maximum temperature
and duration of PHF
were not perfect linear

| predictors.

L T T T T

e > The effect of PHF on
mortality is modest
below a threshold of
approximately 39 °C or
duration of PHF <7 h.

Hazard ratio
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Discussion
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» [EiFY: pulmonary aspiration pneumoma or bacteraemia secondary to
translocation of bacteria across ischaemic gut, but also translocation of
endotoxins in absence of infections.

» HAth: injuries to the brain, seizures & acute myocardial infarction

Lol s 115 B0 A ek, 218 global cerebral ischaemia Finjuries

to neurons = neurotransmitters %%ﬁf& cell apoptosis °

hypothalamic & hippocampus area are sensitive to ischaemia and lesions

in the anterior hypothalamus may affect the thermoregulatory system >
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PCAS clinical signs: fever, arterial hypotension—> 552
vasopressor%zﬁéf}organ perfusion.
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age, bystander CPR, ventricular fibrillation and time to
ROSC~> are well-known predictors of outcome, but not
predictive in development of PHF.

PHF was found to be associated with increased mortality
and unfavourable outcome after controlling for potential
confounding factors,
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Conclusion

» Development of PHF (>38.5°C) was frequent and
associated with increased 30 days mortality and
unfavourable neurological outcome

THANKS FOR YOUR ATTENTION:!




