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Comparison of Clinical Outcomes between Rebound Hyperthermia and
Non-Rebound Hypertherma Groups in Postcardiac Arrest Syndrome
Patients Undergoing Targeted Temperature Management

Rhee, Ha Na' - Park, Jeong Yun?
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Purpose : This retrospective study aims to provide basic data for intervention to improve clinical outcomes and
identify the characteristics of the rebound hyperthermia (RHG) and non-rebound hyperthermia (NRHG) groups
by checking body temperature in patients with post—cardiac arrest syndrome. Method : The study involved 118
patients who completed target temperature management (TTM) in an acute—care unit. Data were analyzed for
frequency, percentages, mean, standard deviation, median, and quartiles, and compared using the chi—squared
test and Mann—Whitney U-test. Results : Rebound hyperthermia (RH) was observed in 74 (62.7%) patients,
predominantly male (69.5%), with an average age of 64.54 % 15.98, and a body mass index of 23.22 + 4.75kg/m’
(overweight). Hypertension (50%) was the most common co—morbidity, followed by diabetes and heart disease
(33.1%). Neuron-specific enolase levels were higher in the NRHG 24, 48, and 72 hours after recovery of
spontaneous circulation (p=.037, p < .001, p=.008). The APHCHE IV was also higher in the NRHG (p <
.001). RH occurred 25.49 (7.28 - 52.96) hours after TTM completion, lasting for 2 (1 —3) hours. Temperature
reduction strategies included notifying doctors, administering antipyretics, and nursing intervention, with the
latter being the most common at 94.6%. Half of the subjects in the RHG and 77.3% in the NRHG fell into
cerebral performance categories 3, 4, and 5 (p=.003). Conclusion : RH is more likely a body mechanism related
to CPR and TTM than a result of pathogenic infection. Therefore, we require an active intervention for hyperthermia,
and a patient—specific nursing intervention protocol.
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Table 1. General Characteristics of Rebound Hperthermia Group and Non-rebound Hyperthermia Group (/V=118)

Total RHG NRHG
Variable Categories (N=118) (N=74) (N=44) x*orZ p
N(%) or M+SD

Gender Male 82(69.5) 56(75.7) 26(59.1) 3.58 .058
Female 36(30.5) 18(24.3) 18(40.9)

Age(years) 64.54+15.98 63.861+16.61 65.68+14.97 -0.42 .674
{65 51(43.2) 33(44.6) 18(40.9) 0.20 .906
65-74 32(27.1) 20(27.0) -
>75 35(29.7) 21(28.4) 14(31.8)

Body mass index (kg/m?) 23.22+4.75 23.26+3.83 23.15£6.05 -1.16 248
{185 14(11.9) 8(10.8) 6(13.6) 5.42 144
18.5-24.9 69(58.5) 41(55.4) 28(63.6)
25-29.9 26(22.0) 21(28.4) 511.4)
230 4(9.0) 4(5.4) 5(11.4)

Smokers Ex—smoker 27(22.9) 22(29.7) 5(11.4) 5.30 071
Current 18(15.3) 10(13.5) 8(18.2)
Never 73(61.9) 42(56.8) 31(70.5)

Drinker Ex—drinker 15(12.7) 28(37.8) 12(27.3) 1.63 443
Current 40(33.9) 8(10.8) 7(15.9)
Never 63(53.4) 38(51.4) 25(56.8)

RHG=Rebound hyperthermia group; NRHG=Non-rebound hyperthermia group; SD=Standard deviation.
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Table 2. Clinical Characteristics of Rebound Hyperthermia Group and Non-rebound Hyperthermia Group (V=118)
Total RHG NRHG
Variables (n=118) (n=74) (n=44) X or Z/t 0
n(%) or M+SD or Median (IQR)

Underlying disease

Diabetes mellitus 39(33.1) 27(36.5) 12(27.3) 1.06 304
Hypertension 59(50.0) 35(47.3) 24(54.5) 0.58 446
Malignancy disease 18(15.3) 709.5) 11(25.0) 5.16 .023
Heart disease 39(33.1) 21(28.4) 18(40.9) 1.96 .162
Respiratory disease 17(14.9) 709.5) 10(22.7) 3.94 .047
Neurology disease 17(14.9 10(13.5) 7(15.9) 0.13 720
Nephrology disease 18(15.3) 10(13.5) 8(18.2) 0.47 495
Gastro-intestinal disease 12(10.2) 6(8.1) 6(13.6) 0.92 337
NSE after ROSC 49.11 474 62.66 3
(ng/ml) 24h (30.38-124.98) (27.30-84.35) (33.12-191.30) 209 037
49.25 40,05 1165
48 (25.70-182.40) (23.81-80.70) (39.75-498.30) 3.70 <001
39.65 36.78 85.96
72hr (21.66-156.60) (20.36-80.24) (21.93-565.60) 2:65 008
APACHE IV 92.08+21.47 86.02+16.93 103.79+24.57 -3.92 <.001

RHG= Rebound hyperthermia group; NRHG= Non-rebound hyperthermia group; SD= Standard deviation; IQR= Interquartile
range; NSE= Neuron—specific enolase; ROSC= Return of spontaneous circulation.

Table 3. Characteristics of Cardiac arrest and Targeted Temperature Management of Rebound Hyperthermia

Group and Non-rebound Hyperthermia Group (N=118)
Total RHG NRHG
Variable Categories (n=118) (n=74) (n=44) X orZ 0
n(%) or M+SD or Median(IQR)
Reason of cardiac ~ Cardiac 45(38.1) 31(41.9) 14(31.8) -1.09 .278
arrest Non-—cardiac 73(61.9) 43(58.1) 30(68.2)
Initial rhythm shockable 46(39.0) 33(44.6) 13(29.5) 2.63 105
Non-shockable 72(61.0) 41(55.4) 31(70.5)
Arrest—CPR (min) ((}.—58) (0_0525) (01—18) -0.59 .558
. 18.5 15 27
Arrest=ROSC (min) (11-34) (10-25.25) (15.50-41) e
ROSC-TTM(hr) 492+3.85 4.98+4.06 4.84+352 0.19 .848
Target temprature  33°C 96(81.4) 64(86.5) 32(72.7) 3.44 063
36C 22(18.6) 10(13.5) 12(27.3)
Medication during - Antibiotics 84(71.2) 52(70.3) 32(72.7) 0.08 776
T™M Steroids 51(43.2) 28(37.8) 23(52.3) 2.34 126
Antipyretics 30(26.3) 21(29.6) 9(20.9) 1.03 310

RHG=Rebound hyperthermia group; NRHG=Non-rebound hyperthermia group; SD=Standard deviation; IQR=Interquartile
range; CPR=Cardiacpulmonary resuscitation; ROSC=Return of spontaneous circulation; TTM=Targeted temperature management.
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Table 4. Rebound Hyperthermia and Intervention for Rebound Hperthermia Group

(N=T74)

Variables Categories

n(%) or Median(IQR)

Occurrence of Time to occurrence(hr)
Rebound hyperthermia after

TIM

Occurrence rates < 24 hours

24 <Occurrence rates < 48 hours

Occurrence rates >48 hours

Duration after occurrence(hr)

Intervention Notification to Doctor

Administration antipyretic agent

Nursing management”
WBC (~10°/ul)

CRP (mg/dL)

Lactic acid (mmol/L)

Clinical Laboratory results
at that time

25.49 (7.28-52.96)
36 (48.6)
17 (23.0)
21 (28.4)
2 (1-3)
60 (81.1)
55 (74.3)
70 (94.6)
8.4 (6.55-11.40)
12.43 (7.07-19.80)
1.2 (0.95-1.70)

*=Including cooling environment, take off clothes, tepid massage, apply an ice pack, apply a blanket—roll.
IQR=Interquartile range; TTM= Targeted temperature management; WBC=White blood cell; CRP=C-reactive protein.
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Table 5. Comparison of Clinical Outcomes between Rebound Hyperthermia Group and Non-rebound Hyperthermia

Group
Total RHG NRHG
Variables (N=118) (N=74) (N=44) X orZ 0
N(%) or Median(IQR)
LOS of ICU (day) 9.5(6-16) 10(7-16) 7(5-15) -2.38 .017
LOS of hospital (day) 12(7-22) 14(9.5-22) 8(6-22.8) -2.33 .020
Mortality within 30 days 20(16.9) 9(12.2) 11(25.0) 3.23 .072
CPC at discharge”
1, 2 47(39.8) 37(50) 1022.7) 8.56 .003
3,4, 5 71(60.2) 37(50) 34(77.3)
Transfer out 13.96 .007
Hospital 36(30.5) 22(29.7) 14(31.8)) 0.06 812
ICU 30(25.4) 16(21.6) 14(31.8) 1.51 219
Ward 26(22.0) 23(31.1) 3(6.8) 9.46 .002
Death 23(19.5) 10(13.5) 13(29.5) 4.52 .034
Home 3(2.5) 3(4.1) 0(0.0) 1.83 176

*=performance category(1: Good cerebral performance, 2: Moderate cerebral disability,

3: Severe cerebral disability, 4: Coma or vegetative state, 5. brain death)

RHG=Rebound hyperthermia group; NRHG=Non-rebound hyperthermia group; IQR=Interquartile range; ICU=Intensive care
unit; LOS=Length of stay; CPC=Cerebral
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