Supplemental Methods and Results
Automated pupillometry to detect residual consciousness in acute brain injury
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Supplemental Methods I
A step-by-step guide to use automated pupillometry for the bedside detection of covert consciousness

Automated pupillometry (PLR®-3000 Pupillometer) is a simple and handy device used for measuring pupillary size longitudinally. When paired with active paradigms, we found it to be useful in detecting covert consciousness in ICU DoC patients. The following is a guide on how to employ this method in practice.
1. Device settings and preparations
Power on the device and set the protocol to “Extended Mode (Max Duration 10 min)”. Enter the patient's ID, along with the current time and date. This step aids in distinguishing between patients when multiple recordings are gathered, ensuring precise data management.
If pre-recorded instructions are not available, it's important to have a timer on hand to precisely time when to deliver your verbal instructions. Allocate 20 seconds for each arithmetic task, and follow the pattern depicted in the figure below, which also includes 20-second resting intervals between tasks.

[image: ]
Figure 1: Mental arithmetic paradigm with moderate-level tasks

It is essential to provide the patient with clear instructions regarding the paradigm. Inform the patient that you will gently open their eye and measure the pupillary size while presenting them with a series of five arithmetic tasks. The primary goal is to assess their level of awareness. Stress that this procedure is entirely painless and will not cause any discomfort.
Be sure to explicitly ask the patient to concentrate and perform to the best of their abilities during each arithmetic task. Additionally, advise the patient to relax when prompted during the intervals between tasks.

2. Data recording
Position yourself appropriately and, if feasible, orient the patient's head towards the examiner. A helpful tip: consider placing a pillow beneath your arms to alleviate strain on shoulders.
[image: IMG_5330.jpg]
Picture 1: Bedside arrangement (simulation)
Now, align the pupillometer with either the right or left eye as convenient. Start the recording process by pressing and holding the corresponding button (e.g., "right" button for the right eye) until the pupil is captured, indicated by a green or yellow circle. Release your finger from the button to initiate pupil recording.
For each 20-second interval, provide a verbal instruction and use the "arrow up" or "arrow down" button to insert a marker. Once the paradigm is completed, tap the "right" button to conclude the recording.

3. Data processing
Retrieve the data in the form of an XLS file using the device's Bluetooth function. Please note that this device is only compatible with Windows systems.
Upload the XLS file to R Studio and execute the script provided in the Supplementary Material. Make sure to install and load the 'clintools' package from https://cran.r-project.org/web/packages/clintools/ to ensure the script functions correctly.
Assuming that the distribution of triggers and commands aligns with the described methodology, these scripts should generate scatterplots illustrating the frequency of pupillary dilations.
For questions, please feel free to contact the authors.
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	Supplemental Table 1: Individualized Demographical Data

	
ID
	
Etiology
	
Age
	
Sex
	
mRS
	
History of Comorbidities
	Discharge
Consciousness level
	Discharge
Survival status

	1
	SAH
	53
	Male
	1
	
	Coma
	Alive

	2
	ICH
	69
	Male
	1
	HTN, Cardiac Arrythmia
	LIS
	Alive

	3
	ICH
	70
	Female
	1
	CRD
	eMCS
	Alive

	4
	SAH
	39
	Female
	1
	Renal impairment
	MCS+
	Alive

	5
	OHCA
	89
	Male
	1
	HTN, Prostate cancer
	FC
	Alive

	6
	OHCA
	24
	Male
	1
	
	FC
	Alive

	7
	SDH
	79
	Male
	1
	T2D, Cardiac Arrythmia, Hematologic cancer
	Coma
	Alive

	8
	OHCA
	58
	Female
	1
	HTN, HLD, CRD
	FC
	Alive

	9
	OHCA
	70
	Male
	1
	HTN, Renal impairment
	eMCS
	Deceased

	10
	SAH
	80
	Female
	1
	HTN
	MCS+
	Alive

	11
	OHCA
	62
	Male
	1
	Epilepsy
	FC
	Alive

	12
	ICH
	51
	Male
	1
	Stroke
	MCS+
	Alive

	13
	OHCA
	62
	Male
	1
	
	FC
	Alive

	14
	OHCA
	69
	Female
	1
	Cardiac Arrythmia
	FC
	Alive

	15
	OHCA
	63
	Male
	1
	
	FC
	Alive

	16
	SAH
	83
	Male
	3
	HTN, HLD, Cardiac Arrythmia, Stroke
	eMCS
	Alive

	17
	ICH
	63
	Male
	1
	HTN, Renal impairment
	Coma
	Deceased

	18
	OHCA
	59
	Male
	1
	
	FC
	Alive

	19
	SAH
	57
	Male
	1
	
	CS
	Alive

	20
	SAH
	37
	Female
	1
	
	MCS+
	Alive

	21
	OHCA
	74
	Male
	1
	HTN, IHD/AMI
	UWS
	Deceased

	22
	SAH
	38
	Female
	1
	
	eMCS
	Alive

	23
	SAH
	46
	Female
	1
	
	MCS-
	Alive

	24
	OHCA
	61
	Male
	1
	Cardiac Arrythmia
	CS
	Alive

	25
	OHCA
	65
	Male
	1
	HTN
	FC
	Alive

	26
	SAH
	55
	Male
	1
	
	CS
	Alive

	27
	SAH
	58
	Male
	3
	
	UWS
	Deceased

	28
	OHCA
	43
	Female
	1
	Breast cancer
	FC
	Alive

	29
	OHCA
	54
	Female
	1
	HLD
	FC
	Alive

	30
	SAH
	32
	Male
	1
	
	CS
	Alive

	31
	OHCA
	63
	Male
	1
	
	CS
	Alive

	32
	OHCA
	53
	Male
	1
	
	FC
	Alive

	33
	OHCA
	53
	Male
	1
	
	UWS
	Deceased

	34
	OHCA
	42
	Male
	1
	HLD
	UWS
	Deceased

	35
	ICH
	77
	Male
	1
	HTN, CRD, Stroke
	eMCS
	Alive

	36
	SAH
	71
	Female
	1
	HTN, 
	UWS
	Deceased

	37
	SDH
	25
	Male
	1
	
	MCS+
	Alive

	38
	SAH
	58
	Female
	1
	
	Coma
	Alive

	39
	OHCA
	47
	Male
	2
	
	FC
	Alive

	40
	OHCA
	80
	Female
	1
	IHD/AMI, Renal impairment, Breast cancer
	eMCS
	Alive

	41
	OHCA
	73
	Male
	1
	
	FC
	Alive

	42
	OHCA
	38
	Male
	1
	
	eMCS
	Alive

	43
	OHCA
	74
	Male
	7
	HTN, HLD, IHD/AMI
	Coma
	Deceased

	44
	OHCA
	62
	Male
	1
	HTN, HLD, IHD, CRD, Renal impairment
	CS
	Alive

	45
	OHCA
	45
	Female
	7
	
	Coma
	Deceased

	46
	SAH
	73
	Female
	1
	HTN
	UWS
	Alive

	47
	OHCA
	40
	Male
	1
	
	Coma
	Deceased

	48
	TBI
	44
	Male
	1
	
	UWS
	Alive

	49
	ICH
	72
	Male
	1
	Stroke
	MCS-
	Alive

	50
	OHCA
	58
	Male
	1
	HTN, HLD
	FC
	Alive

	51
	SAH
	70
	Female
	3
	HTN, Cardiac Arrythmia
	MCS-
	Alive

	52
	OHCA
	84
	Male
	7
	
	CS
	Deceased

	53
	SAH
	63
	Female
	1
	HTN, HLD
	UWS
	Alive

	54
	SAH
	64
	Female
	1
	
	Coma
	Deceased

	55
	OHCA
	54
	Male
	4
	
	eMCS
	Alive

	56
	OHCA
	67
	Female
	1
	HTN, 
	eMCS
	Alive

	57
	SAH
	60
	Female
	1
	Migraine
	Coma
	Deceased

	58
	SAH
	40
	Female
	1
	HTN, 
	MCS-
	Alive

	59
	OHCA
	74
	Male
	1
	HTN, IHD/AMI, Renal impairment
	UWS
	Alive

	60
	OHCA
	62
	Male
	1
	
	FC
	Alive

	61
	ICH
	51
	Male
	1
	
	UWS
	Alive

	62
	SAH
	49
	Male
	1
	
	UWS
	Alive

	63
	ICH
	42
	Male
	1
	IHD/AMI
	MCS+
	Alive

	64
	ICH
	73
	Male
	1
	Prostate cancer
	MCS+
	Alive

	65
	TBI
	59
	Male
	1
	
	MCS-
	Alive

	66
	ICH
	79
	Male
	3
	
	Coma
	Alive

	67
	OHCA
	64
	Male
	7
	
	UWS
	Deceased

	68
	OHCA
	79
	Male
	4
	
	CS
	Alive

	69
	SDH
	75
	Female
	1
	
	Coma
	Alive

	70
	SAH
	70
	Male
	1
	HTN, 
	UWS
	Alive

	71
	SDH
	62
	Male
	1
	IHD/AMI
	MCS-
	Alive

	72
	SAH
	40
	Female
	1
	HTN, 
	Coma
	Deceased

	73
	OHCA
	79
	Male
	1
	HTN, 
	FC
	Alive

	74
	OHCA
	58
	Male
	2
	
	UWS
	Alive

	75
	SAH
	61
	Male
	1
	
	CS
	Alive

	76
	OHCA
	70
	Male
	2
	
	FC
	Alive

	77
	SAH
	42
	Male
	1
	
	Coma
	Deceased

	78
	OHCA
	71
	Male
	2
	
	Coma
	Deceased

	79
	OHCA
	74
	Male
	1
	
	FC
	Alive

	80
	OHCA
	62
	Male
	1
	HTN, 
	FC
	Alive

	81
	OHCA
	49
	Male
	1
	
	FC
	Alive

	82
	ICH
	68
	Female
	2
	HTN, Stroke
	MCS+
	Alive

	83
	OHCA
	76
	Female
	1
	Cardiac Arrythmia
	UWS
	Deceased

	84
	ICH
	57
	Male
	1
	HTN, CRD
	Coma
	Deceased

	85
	ICH
	43
	Female
	2
	
	Coma
	Alive

	86
	OHCA
	53
	Male
	1
	Atrial fibrillation
	CS
	Alive

	87
	ICH
	63
	Female
	1
	HTN, 
	Coma
	Deceased

	88
	OHCA
	72
	Male
	1
	HTN, Cardiac Arrythmia, CRD
	UWS
	Alive

	89
	OHCA
	58
	Male
	1
	HLD, Cardiac Arrythmia, CRD
	Coma
	Deceased

	90
	ICH
	59
	Male
	1
	HTN
	Coma
	Alive

	91
	SAH
	63
	Female
	1
	HTN, IHD/AMI, CRD
	UWS
	Alive

	
Abbreviations: AMI=Acute Myocardial Infarction; CRD=Chronic Respiratory Disease (i.e., asthma or chronic obstructive pulmonary disease); CS=Confusional State; eMCS=emerged from MCS; FC=Fully Conscious State;  HLD=Hyperlipidemia; HTN=Hypertension; ICH=Intracerebral Hemorrhage; IHD=Ischemic Heart Disease; LIS=Locked-in Syndrome; MCS=Minimally Conscious State (minus “-“/plus “+”); mRS=modified Rankin Scale; OHCA=Out of Hospital Cardiac Arrest; SAH=Subarachnoid bleeding; SDH=Subdural Hemorrhage; TBI=Traumatic Brain Injury; UWS=Unresponsive Wakefulness Syndrome.



	Supplemental Table 2: Individualized Clinical Data

	ID


	Clinical Examination


	Admission Days


	Ventilator


	Sedation Level*


	FOUR


	GCS


	Consciousness Level



	1
	1
	9
	tracheostomy
	F=300 µg/h; MI=25 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	16
	tracheostomy
	
	E0, M2, B2, R1
	E1, V1, M4
	Coma

	2
	1
	2
	intubated
	P=50 mg/h; RE=750 µg/h
	E4, M4, B4, R1
	E4, V1, M6
	LIS

	3
	1
	1
	intubated
	P=280 mg/h; RE=700 µg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	8
	tracheostomy
	
	E0, M2, B2, R1
	E1, V1, M4
	Coma

	
	3
	10
	tracheostomy
	
	E1, M2, B2, R1
	E2, V1, M4
	UWS

	4
	1
	2
	intubated
	F=500 µg/h; MI=30 mg/h; T=200 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	9
	tracheostomy
	
	E2, M4, B4, R1
	E3, V1, M6
	MCS+

	
	3
	12
	tracheostomy
	
	E2, M4, B4, R1
	E3, V1, M6
	MCS+

	5
	1
	0
	intubated
	F=200 µg/h; P=80 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	2
	none
	
	16
	E4, V4, M6
	CS

	
	3
	3
	none
	
	16
	15
	FC

	6
	1
	3
	intubated
	RE=1500 µg/h
	E2, M3, B4, R0
	E3, V1, M5
	MCS-

	
	2
	7
	none
	
	16
	15
	FC

	7
	1
	4
	intubated
	RE=150 µg/h
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	8
	1
	1
	intubated
	F=250 µg/h; P=100 mg/h
	E0, M0, B4, R0
	3
	Coma

	9
	1
	0
	intubated
	F=100 µg/h; P=40 mg/h
	E0, M0, B4, R0
	3
	Coma

	10
	1
	15
	intubated
	P=200 mg/h; RE=800 µg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	11
	1
	0
	intubated
	F=250 µg/h; P=50 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	3
	none
	
	16
	15
	FC

	12
	1
	6
	intubated
	P=250 mg/h; RE=1250 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	17
	tracheostomy
	
	E4, M4, B4, R1
	E3, V1, M6
	MCS+

	13
	1
	1
	intubated
	F=200 µg/h; P=200 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	4
	none
	
	16
	E4, V4, M6
	CS

	14
	1
	1
	intubated
	F=200 µg/h; P=120 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	4
	5
	none
	
	16
	15
	FC

	15
	1
	0
	intubated
	P=150 mg/h; F=200 µg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	
	2
	4
	none
	
	16
	15
	FC

	16
	1
	5
	tracheostomy
	RE=500 µg/h
	E0, M2, B4, R1
	E1, V1, M4
	MCS-

	17
	1
	2
	tracheostomy
	F=400 µg/h; MI=20 mg/h
	E0, M0, B0, R0
	3
	Coma

	18
	1
	1
	intubated
	P=150 mg/h; RE=500 µg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	
	2
	3
	none
	
	E4, M4, B4, R0
	15
	FC

	19
	1
	6
	intubated
	F=300 µg/h; MI=30 mg/h
	E0, M0, B4, R0
	3
	Coma

	20
	1
	10
	intubated
	F=300 µg/h; MI=30 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	13
	intubated
	F=400 µg/h; MI=30 mg/h
	E2, M0, B4, R0
	E3, V1, M1
	UWS

	
	3
	19
	tracheostomy
	
	E1, M2, B4, R1
	E2, V1, M4
	UWS

	
	4
	24
	tracheostomy
	
	E1, M2, B4, R1
	E2, V1, M4
	UWS

	21
	1
	1
	intubated
	F=100 µg/h; P=200 mg/h
	E0, M0, B4, R0
	3
	Coma

	22
	1
	3
	intubated
	F=300 µg/h; MI=30 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	15
	tracheostomy
	
	E4, M4, B4, R1
	E3, V1, M6
	MCS+

	23
	1
	12
	intubated
	F=200 µg/h; MI=12.5 mg/h
	E0, M0, B4, R1
	3
	Coma

	
	2
	16
	tracheostomy
	
	E1, M2, B2, R1
	E2, V1, M4
	UWS

	
	3
	19
	tracheostomy
	
	E1, M2, B3, R1
	E2, V1, M4
	UWS

	24
	1
	1
	intubated
	F=300 µg/h; P=250 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	4
	none
	
	16
	E4, V4, M6
	CS

	25
	1
	0
	intubated
	F=200 µg/h; P=200 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	3
	4
	none
	
	16
	E4, V4, M6
	CS

	26
	1
	5
	intubated
	P=300 mg/h; RE=2000 µg/h
	E0, M2, B4, R0
	E0, V1, M4
	Coma

	27
	1
	3
	intubated
	RE=1000 µg/h
	E0, M0, B4, R0
	3
	Coma

	28
	1
	0
	intubated
	F=200 µg/h; P=200 mg/h
	E0, M2, B2, R0
	E1, V1, M4
	Coma

	
	2
	3
	none
	
	16
	15
	FC

	
	3
	5
	none
	
	16
	15
	FC

	29
	1
	1
	intubated
	F=200 µg/h; P=150 mg/h
	E0, M0, B2, R0
	3
	Coma

	30
	1
	6
	intubated
	F=250 µg/h; MI=15 mg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	31
	1
	2
	intubated
	P=90 mg/h; RE=1000 µg/h
	E2, M2, B4, R0
	E3, V1, M4
	UWS

	
	2
	3
	none
	
	16
	E4, V4, M6
	CS

	32
	1
	0
	intubated
	F=200 µg/h; P=100 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	1
	none
	
	16
	15
	FC

	33
	1
	0
	intubated
	F=250 µg/h; P=220 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	3
	intubated
	RE=450 µg/h
	E0, M0, B4, R1
	3
	Coma

	
	3
	7
	intubated
	
	E0, M2, B4, R1
	E1, V1, M4
	UWS

	34
	1
	16
	intubated
	
	E1, M0, B4, R1
	E2, V1, M1
	UWS

	35
	1
	4
	intubated
	P=100 mg/h; RE=500 µg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	
	2
	8
	tracheostomy
	
	E3, M4, B4, R1
	E3, V1, M6
	MCS+

	
	3
	12
	tracheostomy
	
	E4, M4, B4, R1
	E4, V1, M6
	eMCS

	36
	1
	5
	intubated
	RE=500 µg/h
	E3, M2, B4, R1
	E4, V1, M4
	UWS

	
	2
	10
	none
	
	E3, M4, B4, R4
	E4, V1, M6
	MCS+

	
	3
	27
	intubated
	
	E0, M0, B2, R1
	3
	Coma

	37
	1
	12
	intubated
	F=50 µg/h; P=160 mg/h
	E0, M0, B4, R1
	3
	Coma

	38
	1
	6
	intubated
	F=700 µg/h; MI=50 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	17
	tracheostomy
	
	E1, M2, B4, R1
	E2, V1, M4
	UWS

	
	3
	19
	tracheostomy
	
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	39
	1
	1
	intubated
	F=400 µg/h; P=350 mg/h
	E0, M0, B2, R0
	3
	Coma

	40
	1
	1
	intubated
	F=200 µg/h; P=200 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	2
	intubated
	F=25 µg/h
	E4, M2, B4, R0
	E4, V1, M4
	MCS-

	41
	1
	1
	intubated
	F=300 µg/h; P=160 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	2
	intubated
	RE=1250 µg/h
	E2, M4, B4, R0
	E3, V1, M6
	MCS+

	42
	1
	1
	intubated
	F=300 µg/h; P=160 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	10
	intubated
	
	E2, M2, B4, R1
	E3, V1, M4
	UWS

	
	3
	13
	tracheostomy
	
	E4, M4, B4, R1
	E4, V1, M6
	eMCS

	43
	1
	1
	intubated
	F=200 µg/h; P=280 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	8
	intubated
	
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	44
	1
	0
	intubated
	F=200 µg/h; P=70 mg/h
	E0, M0, B4, R0
	3
	Coma

	45
	1
	1
	intubated
	F=100 µg/h; P=70 mg/h
	E0, M0, B2, R0
	3
	Coma

	46
	1
	2
	intubated
	P=300 mg/h; RE=750 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	11
	tracheostomy
	
	E0, M2, B2, R1
	E1, V1, M4
	Coma

	
	3
	13
	tracheostomy
	
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	47
	1
	0
	intubated
	F=300 µg/h; P=200 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	3
	intubated
	RE=500 µg/h
	E0, M2, B4, R0
	E1, V1, M3
	Coma

	48
	1
	22
	intubated
	F=750 µg/h; MI=65 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	27
	tracheostomy
	
	E1, M0, B2, R1
	E2, V1, M1
	UWS

	49
	1
	1
	intubated
	P=150 mg/h; RE=1000 µg/h
	E0, M0, B0, R0
	3
	Coma

	
	2
	10
	intubated
	
	E0, M2, B0, R1
	E1, V1, M4
	Coma

	
	3
	13
	tracheostomy
	
	E0, M2, B2, R1
	E1, V1, M4
	MCS-

	
	4
	24
	tracheostomy
	
	E2, M2, B4, R1
	E3, V1, M4
	MCS-

	50
	1
	1
	intubated
	F=400 µg/h; P=200 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	3
	none
	
	16
	15
	FC

	51
	1
	5
	intubated
	P=80 mg/h; RE=500 µg/h
	E0, M2, B2, R1
	E1, V1, M4
	Coma

	52
	1
	1
	intubated
	F=200 µg/h; P=120 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	2
	intubated
	RE=100 µg/h
	E2, M2, B4, R1
	E3, V1, M4
	UWS

	53
	1
	6
	intubated
	P=150 µg/h; RE=750 µg/h
	E0, M2, B2, R1
	E1, V1, M4
	Coma

	54
	1
	1
	intubated
	F=400 µg/h; MI=40 mg/h; P=350 mg/h
	E0, M0, B2, R0
	3
	Coma

	55
	1
	1
	intubated
	F=200 µg/h; P=190 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	3
	none
	
	E2, M4, B4, R4
	E3, V2, M6
	MCS+

	
	3
	5
	none
	
	E2, M4, B4, R4
	E3, V4, M6
	eMCS

	56
	1
	1
	intubated
	F=200 µg/h; P=100 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	2
	intubated
	
	E3, M0, B4, R1
	E3, V1, M1
	MCS-

	
	3
	3
	none
	
	16
	E4, V1, M6
	eMCS

	57
	1
	6
	intubated
	F=750 µg/h; MI=87 mg/h; P=116 mg/h
	E0, M0, B2, R0
	3
	Coma

	58
	1
	2
	intubated
	F=350 µg/h; MI=45 mg/h; T=300 mg/h
	E0, M0, B0, R0
	3
	Coma

	
	2
	22
	tracheostomy
	
	E2, M2, B2, R1
	E3, V1, M4
	UWS

	
	3
	24
	tracheostomy
	
	E2, M3, B4, R1
	E3, V1, M5
	MCS-

	59
	1
	1
	intubated
	F=250 µg/h; P=250 mg/h
	E0, M0, B2, R0
	3
	Coma

	60
	1
	1
	intubated
	P=200 mg/h; RE=600 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	3
	none
	
	16
	E4, V4, M6
	CS

	
	3
	9
	none
	
	16
	15
	FC

	61
	1
	1
	intubated
	P=150 mg/h; RE=1000 µg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	10
	intubated
	F=200 µg/h; MI=20 mg/h
	E0, M0, B4, R1
	3
	Coma

	
	3
	13
	tracheostomy
	F=150 µg/h; MI=1.8 ml/time
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	
	4
	17
	tracheostomy
	
	E0, M0, B4, R1
	3
	Coma

	62
	1
	3
	intubated
	F=400 µg/h; MI=20 mg/h
	E0, M0, B4, R1
	3
	Coma

	
	2
	11
	intubated
	
	E0, M0, B4, R0
	3
	Coma

	
	3
	18
	tracheostomy
	
	E0, M0, B4, R1
	3
	Coma

	63
	1
	1
	intubated
	P=200 mg/h; RE=600 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	13
	tracheostomy
	RE=650 µg/h
	E4, M4, B4, R1
	E4, V1, M6
	MCS+

	64
	1
	1
	intubated
	P=50 mg/h; RE=250 µg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	65
	1
	4
	intubated
	P=100 mg/h; RE=750 µg/h
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	
	2
	5
	intubated
	RE=750 µg/h
	E1, M2, B4, R1
	E2, V1, M4
	UWS

	
	3
	11
	intubated
	RE=230 µg/h
	E3, M3, B4, R1
	E3, V1, M5
	MCS-

	66
	1
	1
	intubated
	P=150 mg/h; RE=1000 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	8
	intubated
	RE=200 µg/h
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	
	3
	11
	tracheostomy
	
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	67
	1
	1
	intubated
	F=200 µg/h; P=170 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	2
	intubated
	
	E2, M2, B4, R0
	E2, V1, M4
	UWS

	
	3
	3
	intubated
	
	E0, M0, B4, R0
	3
	Coma

	68
	1
	2
	intubated
	F=50 µg/h; P=60 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	4
	none
	
	E4, M4, B4, R4
	E4, V4, M6
	CS

	69
	1
	15
	tracheostomy
	F=200 µg/h; MI=12.5 mg/h
	E1, M0, B4 R0
	E2, V1, M1
	UWS

	
	2
	17
	tracheostomy
	
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	70
	1
	4
	intubated
	F=400 µg/h; MI=40 mg/h; T=100 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	21
	tracheostomy
	
	E0, M0, B4, R1
	3
	Coma

	
	3
	24
	tracheostomy
	
	E0, M0, B4, R1
	3
	Coma

	71
	1
	2
	intubated
	P=250 mg/h; RE=1250 µg/h
	E0, M0, B4, R0
	3
	Coma

	72
	1
	4
	intubated
	F=500 µg/h; MI=50 mg/h; T=250 mg/h
	E0, M0, B0, R0
	3
	Coma

	73
	1
	0
	intubated
	F=200 µg/h; P=130 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	1
	intubated
	RE=750 µg/h
	E3, M0, B4, R0
	E3, V1, M1
	UWS

	
	3
	2
	none
	
	E3, M0, B4, R4
	E3, V1, M1
	MCS-

	74
	1
	1
	intubated
	P=180 mg/h; RE=750 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	5
	intubated
	RE=350 ml/time
	E3, M2, B4, R1
	E4, V1, M4
	UWS

	75
	1
	9
	intubated
	P=250 mg/h; RE=1250 µg/h
	E0, M2, B4, R1
	E1, V1, M4
	Coma

	76
	1
	1
	intubated
	F=200 µg/h; P=150 mg/h
	E0, M0, B2, R0
	3
	Coma

	77
	1
	6
	intubated
	F=400 µg/h; MI=30 mg/h
	E0, M0, B0, R0
	3
	Coma

	78
	1
	4
	intubated
	RE=600 µg/h
	E0, M0, B2, R1
	3
	Coma

	79
	1
	1
	intubated
	F=200 µg/h; P=140 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	3
	none
	
	16
	15
	FC

	
	3
	7
	none
	
	16
	15
	FC

	80
	1
	1
	intubated
	F=400 µg/h; P=180 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	3
	intubated
	RE=300 µg/h
	E2, M4, B4, R0
	E3, V1, M6
	MCS+

	81
	1
	2
	intubated
	F=200 µg/h; P=200 mg/h
	E0, M0, B2, R0
	3
	Coma

	82
	1
	2
	intubated
	P=150 mg/h; RE=750 µg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	9
	tracheostomy
	
	E3, M2, B4, R1
	E4, V1, M4
	UWS

	
	3
	11
	tracheostomy
	
	E3, M2, B4, R1
	E4, V1, M4
	UWS

	
	4
	16
	tracheostomy
	
	E3, M2, B4, R1
	E4, V1, M4
	MCS-

	83
	1
	0
	intubated
	F=200 µg/h; P=80 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	1
	intubated
	
	E2, M0, B2, R1
	E2, V1, M1
	UWS

	84
	1
	1
	intubated
	F=500 µg/h; T=150 mg/h
	E0, M0, B2, R0
	3
	Coma

	85
	1
	3
	intubated
	F=500 µg/h; MI=50 mg/h
	E0, M0, B4, R0
	3
	Coma

	
	2
	14
	tracheostomy
	
	E2, M4, B4, R1
	E3, V1, M6
	MCS+

	
	3
	16
	tracheostomy
	
	E4, M4, B4, R1
	E4, V1, M6
	eMCS

	86
	1
	0
	intubated
	F=300 µg/h; P=300 mg/h
	E0, M0, B2, R0
	3
	Coma

	87
	1
	2
	intubated
	P=130 mg/h; RE=650 µg/h
	E0, M2, B4, R0
	E1, V1, M4
	Coma

	88
	1
	5
	intubated
	RE=1500 µg/h
	E2, M2, B4, R1
	E3, V1, M4
	MCS-

	
	2
	8
	tracheostomy
	
	E2, M2, B4, R1
	E3, V1, M4
	UWS

	89
	1
	0
	intubated
	F=200 µg/h; P=180 mg/h
	E0, M0, B0, R0
	3
	Coma

	90
	1
	4
	intubated
	F=300 µg/h; MI=30 mg/h
	E0, M0, B2, R0
	3
	Coma

	
	2
	29
	tracheostomy
	MI=5 mg injection.
	E0, M0, B4, R1
	3
	Coma

	91
	1
	1
	intubated
	P=100 mg/h; RE=250 µg/h
	E0, M0, B4, R1
	3
	Coma

	
	2
	6
	intubated
	F=150 µg/h; MI=25 mg/h
	E0, M0, B4, R0
	3
	Coma

	
Abbreviations: B=Brainstem; CS=Confusional State; E=Eye response; eMCS=emerged from MCS; F=Fentanyl; FC=Fully Conscious State, FOUR=Four Outline of UnResponsiveness Score; GCS=Glasgow Coma Scale; LIS=Locked-in Syndrome; M=Motor response; MCS=Minimally Conscious State (minus “-“/plus “+”); MI=Midazolam; P=Propofol; R=Respiration; RE=Remifentanil; T=Thiopental; UWS=Unresponsive Wakefulness Syndrome; V=Verbal response.
*Concentrations solutions for the sedative drugs are as follows: Propofol 20 mg/ml, Fentanyl 50 µg/ml, Remifentanil 50 µg/ml, Midazolam 5mg/ml, Thiopental 25 mg/ml.




	Supplemental Table 3: Individualized Pupillometry Results

	ID

	Clinical
Examination
	Consciousness
Level
	Mirror
(1/1) a

	Auditory
(2/3) a

	MA-m
(3/5) a
	MA-m
(4/5) a
	MA-h
(3/5)
	MA-h
(4/5)
	Either MA b
(3/5)
	Both MA c
(3/5)
	Either MA
(4/5)
	Both MA
(4/5)
	Mirror 
Record ID d
	Auditory 
Record ID
	MA-m 
Record ID
	MA-h 
Record ID

	1
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1079
	1080
	1081
	1082

	
	2
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1083
	1084
	1085
	1087

	2
	1
	LIS
	no
	no
	yes
	no
	yes
	no
	yes
	yes
	no
	no
	1268
	1269
	1270
	1271

	3
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	960
	961
	962
	963

	
	2
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	991
	992
	993
	994

	
	3
	UWS
	no
	no
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	1002
	1003
	1004
	1005

	4
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1277
	1278
	1279
	1280

	
	2
	MCS+
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1288
	1289
	1290
	1291

	
	3
	MCS+
	yes
	yes
	yes
	no
	yes
	no
	yes
	yes
	no
	no
	1297
	1298
	1299
	1300

	5
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	779
	780
	781
	782

	
	2
	CS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	792
	793
	795
	796

	
	3
	FC
	no
	yes
	yes
	yes
	ND
	ND
	yes
	no
	yes
	no
	800
	801
	802
	ND

	6
	1
	MCS-
	no
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1254
	1255
	1257
	1258

	
	2
	FC
	yes
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	1264
	1265
	1266
	1267

	7
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1301
	1302
	1303
	1304

	8
	1
	Coma
	no
	2
	no
	no
	no
	no
	no
	no
	no
	no
	902
	903
	904
	905

	9
	1
	Coma
	no
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	712
	713
	715
	716

	10
	1
	Coma
	yes
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1095
	1096
	1097
	1098

	11
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	821
	823
	824
	825

	
	2
	FC
	no
	yes
	no
	no
	ND
	ND
	no
	no
	no
	no
	831
	832
	833
	ND

	12
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1029
	1030
	1031
	1032

	
	2
	MCS+
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1063
	1064
	1065
	1066

	13
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	858
	859
	860
	861

	
	2
	CS
	no
	no
	no
	no
	ND
	ND
	no
	no
	no
	no
	872
	873
	874
	ND

	14
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	973
	974
	975
	977

	
	4
	FC
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	983
	984
	985
	986

	15
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1486
	1488
	1489
	1491

	
	2
	FC
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	1496
	1497
	1498
	1499

	16
	1
	MCS-
	no
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	1219
	1220
	1222
	1223

	17
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1155
	1156
	1157
	1158

	18
	1
	Coma
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	910
	911
	912
	913

	
	2
	FC
	yes
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	932
	933
	934
	935

	19
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1211
	1212
	1213
	1214

	20
	1
	Coma
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	1504
	1505
	1506
	1507

	
	2
	UWS
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	1508
	1509
	1510
	1511

	
	3
	UWS
	no
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1512
	1514
	1515
	1517

	
	4
	UWS
	ND
	ND
	no
	no
	no
	no
	no
	no
	no
	no
	ND
	ND
	1527
	1528

	21
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1284
	1285
	1286
	1287

	22
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1075
	1076
	1077
	1078

	
	2
	MCS+
	no
	no
	yes
	no
	ND
	ND
	yes
	no
	no
	no
	1088
	1089
	1090
	ND

	23
	1
	Coma
	no
	no
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	1368
	1369
	ND
	ND

	
	2
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1402
	1403
	1404
	1405

	
	3
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1413
	1414
	1415
	1416

	24
	1
	Coma
	yes
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1474
	1475
	1476
	1477

	
	2
	CS
	no
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1492
	1493
	1494
	1495

	25
	1
	Coma
	no
	yes
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	1259
	1261
	1262
	1263

	
	3
	CS
	no
	yes
	yes
	yes
	ND
	ND
	yes
	no
	yes
	no
	1281
	1282
	1283
	ND

	26
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	920
	921
	922
	923

	27
	1
	Coma
	yes
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	1272
	1274
	1275
	1276

	28
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1441
	1442
	1443
	1444

	
	2
	FC
	no
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	1457
	1458
	1459
	1460

	
	3
	FC
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1461
	1462
	1463
	1464

	29
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	875
	876
	877
	878

	30
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1433
	1434
	1435
	1436

	31
	1
	UWS
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	834
	835
	836
	837

	
	2
	CS
	yes
	yes
	yes
	yes
	ND
	ND
	yes
	no
	yes
	no
	842
	844
	845
	ND

	32
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	806
	807
	808
	810

	
	2
	FC
	no
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	811
	812
	813
	814

	33
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	693
	695
	697
	698

	
	2
	Coma
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	699
	701
	703
	704

	
	3
	UWS
	yes
	no
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	707
	708
	709
	710

	34
	1
	UWS
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	1159
	1160
	1161
	1162

	35
	1
	Coma
	yes
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	1091
	1092
	1093
	1094

	
	2
	MCS+
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1099
	1100
	1101
	1102

	
	3
	eMCS
	no
	no
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	1103
	1104
	1105
	1106

	36
	1
	UWS
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1376
	1377
	1378
	1379

	
	2
	MCS+
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1417
	1418
	1419
	1420

	
	3
	Coma
	no
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	1445
	1446
	1447
	1448

	37
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1292
	1293
	1295
	1296

	38
	1
	Coma
	no
	no
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	1206
	1208
	1209
	1210

	
	2
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1232
	1233
	1235
	1236

	
	3
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1245
	1246
	1247
	1248

	39
	1
	Coma
	yes
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	1224
	1225
	1226
	1227

	40
	1
	Coma
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	772
	773
	776
	778

	
	2
	MCS-
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	783
	784
	785
	786

	41
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	749
	752
	755
	756

	
	2
	MCS+
	no
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	757
	758
	759
	760

	42
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1437
	1438
	1439
	1440

	
	2
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1449
	1450
	1451
	1452

	
	3
	eMCS
	no
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	1470
	1471
	1472
	1473

	43
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1309
	1310
	1311
	1313

	
	2
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1323
	1324
	1325
	1326

	44
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1356
	1357
	1358
	1359

	45
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1175
	1176
	1177
	1178

	46
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	914
	915
	916
	919

	
	2
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	947
	948
	949
	950

	
	3
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	956
	957
	958
	959

	47
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1305
	1306
	1307
	1308

	
	2
	Coma
	no
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	1319
	1320
	1321
	1322

	48
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1021
	1022
	1023
	1024

	
	2
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1042
	1043
	1044
	1045

	49
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1144
	1145
	1146
	1148

	
	2
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1180
	1181
	1182
	1183

	
	3
	MCS-
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1188
	1189
	1190
	1191

	
	4
	MCS-
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1201
	1202
	1203
	1205

	50
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1051
	1052
	1053
	1054

	
	2
	FC
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	1055
	1056
	1057
	1058

	51
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1348
	1349
	1350
	1351

	52
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1123
	1124
	1125
	1126

	
	2
	UWS
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	1131
	1132
	1133
	1135

	53
	1
	Coma
	no
	no
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	1340
	1341
	1342
	1343

	54
	1
	Coma
	no
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	1167
	1168
	1169
	1170

	55
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1360
	1361
	1362
	1363

	
	2
	MCS+
	no
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	no
	1388
	1389
	1390
	1391

	
	3
	eMCS
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	1392
	1393
	1394
	1396

	56
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	889
	890
	891
	892

	
	2
	MCS-
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	893
	894
	895
	896

	
	3
	eMCS
	no
	yes
	no
	no
	ND
	ND
	no
	no
	no
	no
	898
	899
	900
	ND

	57
	1
	Coma
	yes
	no
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	906
	907
	908
	909

	58
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1150
	1152
	1153
	1154

	
	2
	UWS
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	1192
	1193
	1194
	1995

	
	3
	MCS-
	yes
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	1196
	1197
	1198
	1199

	59
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1071
	1072
	1073
	1074

	60
	1
	Coma
	yes
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1453
	1454
	1455
	1456

	
	2
	CS
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	1466
	1467
	1468
	1469

	
	3
	FC
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	1478
	1479
	1480
	1481

	61
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	936
	937
	938
	939

	
	2
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	964
	965
	967
	968

	
	3
	Coma
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	969
	970
	971
	972

	
	4
	Coma
	no
	yes
	no
	no
	ND
	ND
	no
	no
	no
	no
	999
	1000
	1001
	ND

	62
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1017
	1018
	1019
	1020

	
	2
	Coma
	no
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	1046
	1047
	1048
	1049

	
	3
	Coma
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	1059
	1060
	1061
	1062

	63
	1
	Coma
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	942
	943
	944
	945

	
	2
	MCS+
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	995
	996
	997
	998

	64
	1
	Coma
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	1136
	1137
	1138
	1139

	65
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	924
	925
	926
	927

	
	2
	UWS
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	928
	929
	930
	931

	
	3
	MCS-
	no
	no
	yes
	no
	yes
	no
	yes
	yes
	no
	no
	951
	953
	954
	955

	66
	1
	Coma
	yes
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	1140
	1141
	1142
	1143

	
	2
	Coma
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	1171
	1172
	1173
	1174

	
	3
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1184
	1185
	1186
	1187

	67
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	739
	740
	741
	742

	
	2
	UWS
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	743
	746
	747
	748

	
	3
	Coma
	yes
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	761
	763
	765
	766

	68
	1
	Coma
	no
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	1025
	1026
	1027
	1028

	
	2
	CS
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1038
	1039
	1040
	1041

	69
	1
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1364
	1365
	1366
	1367

	
	2
	Coma
	yes
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1372
	1373
	1374
	1375

	70
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1111
	1112
	1113
	1114

	
	2
	Coma
	no
	no
	yes
	no
	no
	no
	yes
	no
	no
	no
	1119
	1120
	1121
	1122

	
	3
	Coma
	no
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1127
	1128
	1129
	1130

	71
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1314
	1315
	1316
	1317

	72
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1500
	1501
	1502
	1503

	73
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	862
	863
	865
	866

	
	2
	UWS
	no
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	867
	869
	870
	871

	
	3
	MCS-
	no
	no
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	879
	880
	881
	882

	74
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1397
	1398
	1399
	1400

	
	2
	UWS
	no
	no
	no
	no
	yes
	yes
	yes
	no
	yes
	no
	1428
	1429
	1430
	1432

	75
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1482
	1483
	1484
	1485

	76
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1067
	1068
	1069
	1070

	77
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1033
	1034
	1035
	1036

	78
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	838
	839
	840
	841

	79
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1384
	1385
	1386
	1387

	
	2
	FC
	no
	no
	no
	no
	yes
	no
	yes
	no
	no
	no
	1406
	1407
	1408
	1409

	
	3
	FC
	no
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1421
	1422
	1423
	1425

	80
	1
	Coma
	no
	no
	no
	no
	ND
	ND
	no
	no
	no
	no
	846
	847
	848
	ND

	
	2
	MCS+
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	852
	853
	855
	856

	81
	1
	Coma
	yes
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	987
	988
	989
	990

	82
	1
	Coma
	no
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	1327
	1329
	1330
	1331

	
	2
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1332
	1333
	1334
	1335

	
	3
	UWS
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1336
	1337
	1338
	1339

	
	4
	MCS-
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1344
	1345
	1346
	1347

	83
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	815
	817
	819
	820

	
	2
	UWS
	no
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	826
	827
	828
	829

	84
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1163
	1164
	1165
	1166

	85
	1
	Coma
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1215
	1216
	1217
	1218

	
	2
	MCS+
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1228
	1229
	1230
	1231

	
	3
	eMCS
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1241
	1242
	1243
	1244

	86
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1011
	1012
	1013
	1014

	87
	1
	Coma
	no
	yes
	yes
	no
	yes
	no
	yes
	yes
	no
	no
	1352
	1353
	1354
	1355

	88
	1
	MCS-
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	1237
	1238
	1239
	1240

	
	2
	UWS
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1249
	1250
	1251
	1252

	89
	1
	Coma
	no
	no
	no
	no
	no
	no
	no
	no
	no
	no
	681
	683
	684
	685

	90
	1
	Coma
	yes
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	1107
	1108
	1109
	1110

	
	2
	Coma
	no
	yes
	yes
	no
	no
	no
	yes
	no
	no
	no
	1115
	1116
	1117
	1118

	91
	1
	Coma
	no
	yes
	no
	no
	no
	no
	no
	no
	no
	no
	978
	979
	980
	981

	
	2
	Coma
	no
	yes
	no
	no
	yes
	no
	yes
	no
	no
	no
	1006
	1007
	1008
	1009

	
Abbreviations: CS=Confusional State; eMCS=emerged from MCS; FC=Fully Conscious State; LIS=Locked-in Syndrome; MA-m=Moderate-level Mental Arithmetic; MA-h=Hard-level Mental Arithmetic; MCS=Minimally Conscious State (minus “-“/plus “+”); UWS=Unresponsive Wakefulness Syndrome.

a The criteria for success vary depending on the paradigm and include: (1) one pupillary dilation in response to mirror reflection, (2) at least two pupillary dilations in response to three different auditory stimuli, or (3) at least three or four pupillary dilations in response to five mental arithmetic tasks. A successful outcome is indicated by "yes."
b Success was achieved if the participant demonstrated at least three or four pupillary dilations during either the moderate- OR hard-level mental arithmetic tasks.
c Success was achieved if the participant demonstrated at least three or four pupillary dilations during both the moderate- AND hard-level mental arithmetic tasks.
d The "Record ID" refers to the specific instance of data recording, which is visualized in a separate document titled “Record ID – Pupillary Graphs.”




	[bookmark: _Hlk152157999]Supplemental Table 4. Average Pupillary Dilation (mm).

	
	Mirror
	Auditory
	Moderate*
	Hard*

	Coma
	0.21
	1.70
	1.54
	1.45

	UWS
	0.13
	1.13
	1.46
	2.04

	MCS
	0.00
	1.45
	2.14
	1.95

	eMCS
	0.26
	1.73
	3.00
	2.55

	Controls
	0.53
	1.5
	3.81
	3.5

	
Abbreviations: UWS=Unresponsive Wakefulness syndrome, MCS=Minimally Conscious State, eMCS=Emerged from MCS. 





	Supplemental Table 5. Stratified group comparisons - successful pupillary dilations in response to passive and active paradigms.


	OHCA Patients (n=45)
	≤UWS, n (%)
	≥MCS, n (%)
	Odds ratio (CI 95%)
	P-value

	Mirrora
	11 (20.8)
	5 (15.6)
	0.71 (0.17- 2.53)
	0.775

	Auditoryb
	36 (67.9)
	15 (50.0)
	0.48 (0.17 - 1.31)
	0.159

	Moderate-level mental arithmetic (3/5)c
	8 (15.1)
	16 (55.2)
	6.73 (2.16 - 22.77)
	<0.001*

	Hard-level mental arithmetic 
(3/5)
	8 (15.3)
	13 (56.5)
	6.92 (2.05 - 25.40)
	<0.001*

	Moderate-level mental arithmetic (4/5)d
	2 (3.8)
	12 (41.2)
	17.27 (3.36 - 173.93)
	<0.001*

	Hard-level mental arithmetic 
(4/5)
	6 (7.8)
	2 (11.1)
	0.73 (0.07 - 4.56)
	1.000

	Non-Anoxic Brain Injuries (n=46)
	
	
	
	

	Mirror
	14 (18.2)
	2 (11.1)
	0.57 (0.06 - 2.88)
	0.728

	Auditory
	31 (40.3)
	9 (50.0)
	1.48 (0.46 - 4.72)
	0.597

	Moderate-level mental arithmetic (3/5)
	16 (20.8)
	7 (38.9)
	2.40 (0.68 - 8.15)
	0.130

	Hard-level mental arithmetic 
(3/5)
	18 (23.7)
	5 (29.4)
	1.34 (0.32 - 4.81)
	0.756

	Moderate-level mental arithmetic (4/5)
	6 (7.0)
	2 (11.1)
	1.47 (0.13 - 9.28)
	0.644

	Hard-level mental arithmetic 
(4/5)
	6 (7.9)
	0 (0.0)
	0.00 (0.00 - 3.86)
	0.588

	Abbreviations: UWS=Unresponsive Wakefulness syndrome, MCS=Minimally Conscious State, OHCA=Out-of-Hospital Cardiac Arrest.
a Success was achieved if the participant demonstrated at least 1 of 1 pupillary dilation during a visual stimulus.
b Success was achieved if the participant demonstrated at least 2 of 3 pupillary dilations during auditory stimuli.
c Success was achieved if the participant demonstrated at least 3 of 5 pupillary dilations during mental arithmetic tasks.
d Success was achieved if the participant demonstrated at least 4 of 5 pupillary dilations during mental arithmetic tasks.
*Statistically significant
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