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Targeted Temperature Management at 36°C after In-Hospital Cardiac Arrest Trial
(TTM-36 IHCA Trial): Study Protocol for an Investigator-Initiated, Single-Center,
Randomized, Controlled, Assessor-Blinded, Pilot Clinical Trial

TTM-36 IHCA Trial investigators

Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: Targeted temperature management (TTM) has neuroprotective effects in comatose patients despite restoration of spontane-
ous circulation (ROSC) after out-of-hospital cardiac arrest. However, no TTM trials have been performed for in-hospital cardiac arrest (IHCA).
Methods: We aim to enroll 60 comatose adults with ROSC after IHCA. Eligible patients are randomly assigned in a 2:1 ratio to either
the intervention group or the control group with stratification according to the electrocardiography rhythm. Core body temperature is
maintained at 36 °C for the initial 72 hours (TTM-36) in the intervention group. Fever control using conventional methods is attempted
in the control group. The primary efficacy outcome is Cerebral Performance Category (CPC) of 3-5 at 180 days. The secondary efficacy
outcomes include CPC of 3-5 at 7 days and 30 days; modified Rankin Scale of 4-6 at 7 days, 30 days, and 180 days; daily measured serum
levels of neuron specific enolase for the first 5 days; predefined electroencephalography patterns suggesting poor prognosis; repeated
measurements of brain MRI including diffusion-weighted imaging, fluid attenuated inversion recovery, susceptibility-weighted imaging,
high resolution T1-weighted imaging, diffusion tensor imaging, and resting state functional MRI at 4 days, 30 days, and 180 days; detailed
neuropsychological tests; questionnaire for depression, quality of life, activities of daily living, and neuropsychiatric symptoms; and scales
for parkinsonism and ataxia. The safety outcomes include cardiac re-arrest, arrhythmia, pneumonia, septic shock, infection, bleeding, and
shivering.

Results: We are currently recruiting the study patients.

Conclusion: The results of this trial are expected to provide evidence for feasibility, safety, and efficacy of TTM-36 in patients with IHCA.
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In-| hospltal cardiac arrest

(Exclude when:
« Unavailable TTM within 2 hr after ROSC

« CPR for > 30 min
« Unwitnessed arrest with asystole

CPR

« Under or planned for ECMO
« Initial body temperature <33°C
« Preexisting poor functional status

(Terminal illness, CPC 23, mRS 24)
« Stupor or coma before cardiac arrest

ROSC
(Day 0)

« Cardiac arrest due to CNS disease
« Poor skin integrity
« Active massive bleeding

« Major surgery within last 48 hr
« Cardiothoracic surgery within 14 days

« Planned surgery within next 72 hr
Screening for eligibility ]—> * Enrolled in other clinical trials

« Pregnant women

L Do-not-resuscitate state

Include when:

« Age 18-80 years

« Chest compression for >2 min

« Sustained ROSC for >20 min

« Unresponsiveness for >20 min after ROSC
(
Wt

N =40 Randomization ] N =20
(Within 2 hours after ROSC) |
TTM-36 for 72 hours
[ (Maintain core temperature at 36.0°C) ] [ Fever control for 7 days ]
I
[ Fever control for remaining 7 days ]
|—> Follow-up —
Day 0: EEG . Days0-7:
Day 1: Serum NSE . Cardiac re-arrest
Day 2: Serum NSE Arrhythmia
Day 3: Serum NSE Pneumonia
Day 4: EEG, serum NSE, MRI Septic shock

Day 5: Serum NSE
Day 7: CPC, mRS

\

Day 30/ Discharge: CPC, mRS, MRI :
Day 180: CPC, mRS, NP test, MRI

Culture-proven infection
Major bleeding
Shivering

Seizures

J

Figure 1. Flow chart of study design. CNS, central nervous system; CPC, cerebral performance category; CPR, cardiopulmonary resusci-
tation; ECMO, extracorporeal membrane oxygenation; EEG, electroencephalography; MRI, magnetic resonance imaging; mRS, modified
Rankins Scale; NP test, neuropsychological test; NSE, neuron specific enolase; ROSC, restoration of spontaneous circulation; TTM, tar-

geted temperature management.
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Table 1. Timing of outcome assessment
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Day=0 Day=1 Day=2 Day=3 Day=4 Day=5 Day=6 Day=7 Day=30 Day= 180

Efficacy outcome
Serum NSE X X
EEG X
MRI (DWI, FLAIR, SWI, brain volume)
MRI (fMRI, DTI)
Mortality
CPC score and mRS
Neuropsychological test’

Questionnaire’

UPDRS
ICARS
Safety outcome

Cardiac arrest after randomization X X X
Arrhythmia X X X
Pneumonia X X X
Septic shock X X X
Culture-proven infection X X X
Major bleeding X X X
Shivering, BSAS X X X

X

X

X

X

X

X

NSE, neuron specific enolase; EEG, electroencephalography; MRI, magnetic resonance imaging; DWI, diffusion-weighted imaging; FLAIR, fluid
attenuatated inversion recovery; SWI, susceptibility-weighted imaging; fMRI, resting state functional magnetic resonance imaging; DTI, diffusion
tensor imaging; CPC, Cerebral Performance Category; mRS, modified Rankin Scale; UPDRS, Unified Parkinson’s Disease Rating Scale; ICARS, In-
ternational Cooperative Ataxia Rating Scale; BSAS, Bedside Shivering Assessment Scale.

"Seoul Neuropsychological Screening Battery Il (SNSB 1) including tests for attention, language, visuospatial function, memory, frontal and ex-
ecutive function, Clinical Dementia Rating (CDR), Global Deterioration Scale (GDS), Mini Mental State Examination (MMSE), and Barthel Index
"Beck Depression Inventory (BDI), Shor-Form 36-item Health Survey (SF-36), Instrumental Activities of Daily Living (IADL), Neuropsychiatric Inven-
tory (NPI), and Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE).
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