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Figure 1: Organization of patient tracking information.

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research
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139,367 200,859
208 335 ICU 1

14

Table 1 Demographics of the 200,859 unit admissions in the database.

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research

Data Median [IQR], Mean (STD), or Number (%)
Age, years (median [IQR]) 65.00 [53.00,76.00]

Unit length of stay, days (median [IQR]) 1.57 [0.82,2.97]

Hospital length of stay, days (median [IQR]) 5.49 [2.90,10.04]

Admission height, cm (mean (std))?
Admission weight, kg (mean (std))?
Gender (n (%))
Male
Female
Other or Unknown
Ethnicity (n (%))
African American
Asian
Caucasian
Hispanic
Native American
Other/Unknown
Hospital discharge year (n (%))
2014
2015
Unit type (n (%))
Coronary Care Unit/Cardiothoracic ICU
Cardiac Surgery ICU
Cardiothoracic ICU
Cardiac ICU
Medical ICU
Medical-Surgical ICU
Neurological ICU
Surgical ICU
Status at unit discharge (n (%))
Alive
Expired
Unknown
Status at hospital discharge (n (%))
Alive
Expired

Unknown

169.25 (13.69)
83.93 (27.09)

108,379 (53.96)
92,303 (45.95)
177 (0.09)

21,308 (10.61)
3,270 (1.63)
155,285 (77.31)
7.464 (3.72)
1,700 (0.85)
11,832 (5.89)

95,513 (47.55)
105,346 (52.45)

15,290 (7.61)
9,625 (4.79)
6,158 (3.07)
12,467 (6.21)
17,465 (8.70)
113,222 (56.37)
14,451 (7.19)
12,181 (6.06)

189,918 (94.55)
10,907 (5.43)
34 (0.02)

181,104 (90.16)
18,004 (8.96)
1,751 (0.87)

Note that multiple unit admissions can correspond to the same patient.

a Missing data excluded from calculation.
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#<2 Most frequent admission diagnoses as coded using the APACHE 1V diagnosis system.

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research

APACHE Diagnosis Number of patients(%)
Sepsis, pulmonary 6,823 (5.01)
Infarction, acute myocardial (M) 5,919 (4.34)
CVA, cerebrovascular accident/stroke 5,284 (3.88)
CHF, congestive heart failure 4,840 (3.55)
Sepsis, renal/UTI (including bladder) 4,284 (3.14)
Diabetic ketoacidosis 4,001 (2.94)
CABG alone, coronary artery bypass grafting 3,635 (2.67)
Rhythm disturbance (atrial, supraventricular) 3,474 (2.55)
Cardiac arrest (with or without respiratory 3,377 (2.48)
arrest)

Emphysema/bronchitis 3,304 (2.43)

Percentages are calculated for the subset of 136,236 unit stays with an APACHE IV hospital mortality prediction. UTI is urinary tract infection.

3 APACHE 21 APACHE 1V
2 3 N =
64,623 APACHE 1V
ICU



%<3 Most frequent categories of APACHE diagnosis using clinically meaningful groups defined in the
code repository13.

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research

APACHE Diagnosis category Number of patients (%)

Sepsis 18,087 (16.40)
Cerebrovascular accident 9,758 (8.85)
Cardiac Arrest 9,135 (8.28)
Acute Coronary Syndrome 8,343 (7.57)
Respiratory medicine 7,970 (7.23)
Gastrointestinal Bleed 7,277 (6.60)
Congestive Heart Failure 5,884 (5.34)
Trauma 5,592 (5.07)
Coronary Artery Bypass Graft 4,771 (4.33)
Neurological 4,640 (4.21)
Pneumonia 4,577 (4.15)
Diabetic Ketoacidosis 4,384 (3.98)
Overdose 4,268 (3.87)
Asthma/Emphysema 3,948 (3.58)
Other cardiovascular disease 3,593 (3.26)
Valvular disorders 2,795 (2.53)
Coma 2,082 (1.89)
Acute renal failure 1,932 (1.75)
Gastrointestinal obstruction 1,232 (1.12)

Patients who are missing APACHE IV hospital mortality predictions are excluded (N=64,623, includes burns patients, in-hospital readmissions, short length of stay, and other

APACHE exclusion criteria).

APACHE



7<4 List of tables available in the eICU Collaborative Research Database (v2.0).

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research

Table name Type of data

admissionDrug Care documentation: Medications taken prior to unit admission.

admissionDx APACHE: Admission diagnoses and other APACHE information.

allergy Care documentation: Known patient allergies.

apacheApsVar APACHE: score C used in pr

apachePredvar APACHE: Other components used in predictions.

apachePatientResult APACHE: Predictions made by APACHE IV and IVa.

carePlanCareProvider Care plan: Details or

carePlanEOL Care plan: End of life care planning.

carePlanGeneral Care plan: Plans for patient care, often including end of life care.

carePlanGoal Care plan: Stated goals of care for the patient.

carePlaninfectiousDisease Care plan: Precautions for patient related to infectious disease.

customLab Care 3 dized laboratory tests.

diagnosis Care documentation: Structured record of active problems.

hospital Administration: Hospital level survey information: bed size, teaching status, and US region.

infusionDrug Care Co infusions

intakeOutput Care documentation: Intake and output recorded for patients.

lab Care Laboratory for patient derived specimens.

medication Care documentation: Prescribed medications usually interfaced from a local pharmacy system.

microLab Care documentation: Manually entered microbiology information.

note Care documentation: Semi-structured notes entered by the physician or physician extender responsible.
nurseAssessment Care documentation: Documentation for patient items such as pain, psychosocial status, etc.

nurseCare Care documentation: Documentation for patient items such as nutrition, wound care, drain/tube care, restraints, etc.
nurseCharting Care documentation: Primary location for information charted at the bed side such as vital signs.

pastHistory Care documentation: Structured list detailing patient’s health status prior to presentation in the unit.

patient D and f regarding the patient and their unit/hospital stay.
physicalExam Care documentation: Semi-structured results of physical examinations performed.

respiratoryCare Care documentation: Documentation for airway structure, cuff pressures, and other respiratory related details.
respiratoryCharting Care documentation: Primary location for i setting tidal volumes, pressure settings, etc.
treatment Care documentation: Structured list detailing active treatments provided to the patient

vitalAperiodic Monitor data: Unevenly sampled vital sign such as i ive blood pressure.

vitalPeriodic Monitor data: Five minute medians for ¢ vital sign such as invasive blood pressure.

12.5 20.1



#=5 Hospital level information.

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research

Hospital level factor Number of hospitals (%) Number of patients (%)

Bed capacity

<100 46 (22.12%) 12,593 (6.27%)
100-249 62 (29.81%) 41,966 (20.89%)
250-499 35 (16.83%) 45,716 (22.76%)
>=500 23 (11.06%) 75,305 (37.49%)
Unknown 42 (20.19%) 25,279 (12.59%)
Teaching status

False 189 (90.87%) 149,181 (74.27%)
True 19 (9.13%) 51,678 (25.73%)
Region

Midwest 70 (33.65%) 65,950 (32.83%)
Northeast 13 (6.25%) 14,429 (7.18%)
South 56 (26.92%) 60,294 (30.02%)
West 43 (20.67%) 46,348 (23.07%)
Unknown 26 (12.50%) 13,838 (6.89%)

Information includes the region of the US the hospital is located in, whether it is a teaching hospital, the bed capacity, and the number of patients with data
available for these hospital subtypes.

3 patient Unit Stay
ID patient Health System Stay ID unique P ID

89
> 89
3 APACHE
APACHE (Acute Physiology and Chronic Health Evaluation)lV system 15 ICU
ICU
APACHE 1V ICU 24
APACHE
ICU
elCU-CRD
APACHE 1V
apacheApsvar
apachePredvar APACHE 1V APACHE 1Va

apachePatientResult ICU
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7.28

1CD-9 250.00

E11.9
ICD

ICD

ICD

1CD-10

76 Organ system for problems documented during patient unit stays.

From: The eICU Collaborative Research Database, a freely available multi-center database for critical care research

Diagnosis group
Cardiovascular
Pulmonary
Neurologic

Renal

Endocrine
Gastrointestinal
Infectious diseases
Hematology
Burns/trauma
Oncology
Toxicology
Surgery

General

Transplant

Obstetrics/gynecology

Genitourinary

Musculoskeletal

Number of patients (%)
104,264 (11.15%)
64,222 (8.15%)
51,609 (7.28%)
43,009 (6.38%)
35,519 (6.15%)
35,223 (6.10%)
20,316 (6.01%)
19,611 (5.32%)

9,208 (5.13%)
7,954 (4.72%
7,185 (4.47%
5,723 (3.97%
1,698 (3.91%
770 (3.75%)
46 (3.52%)
26 (3.18%)
19 (2.98%)

)
)
)
)

More than one problem can be documented for a single patient, and therefore the percentages will add up to greater than 100%.

10

infusion Drug

elCU-CRD

infusion Drug

208 152 73

HICL
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Visualization of a single patient's stay.

From: The eICU Collaborative Research Database, a freely available multi-center
database for critical care research
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AK1

Prediction model with panel data to calculate the risk score of acute
kidney injury after cardiac surgery with cardiopulmonary bypass.

Background and Goal of Study

Cardiac surgery with cardiopulmonary bypass affects renal function in
short and long time period. Incidence rate of acute kidney injury (AKI)
following cardiac surgery is 5-30%. It is said that 1-2% of the AKI
patients need renal replacement therapy after cardiac surgery.
However, to predict AKI after cardiac surgery is difficult due to
postoperative hemodilution. Currently, panel data such as continuous
vital signs are essential factors for personalized healthcare. The aim
of this study was to determine the predict factors of AKI and to
construct the model with panel data to calculate the risk score of AKI
with using panel data such as continuous vital signs.

Materials and Methods

We retrospectively collected data of patients who underwent cardiac



surgery with cardiopulmonary bypass at Yokohama city university
hospital from 2017 June to 2019 Sep. AKI was defined by the KDIGO
criteria using the change of sCr from baseline.: (1) increment of
0.3mg/dl (within 48 hours) (2); increment of 150% (within 7 days).
Patients were divided into AKI and non-AKI group, and we collected the
trend patterns of vital signs (systolic and diastolic blood pressure,
heart rate and respiratory rate) about the two groups.

In this report, we applied a functional logistic regression for
constructing a model to predict AKI. All repeated measurements of
vital signs were incorporated into the model as smoothed curves, and
patients were classified into two groups by the calculated risk score

(0.5 group and 0.5< group).

Results and Discussion

92 patients were enrolled for this study. 21 patients were divided into
AKIl group and 71 patients were divided into non-AKI group. We
constructed prediction models to calculate the risk score of AKI. The
best area under the receiver operator characteristic curve (AUC) was
achieved by the estimated model which used diastolic blood pressure,
systolic pressure and heart rate (AUC=0.91, 95% bootstrap Cl: 0.82-
0.98). However, this model was not validated by test set. Therefore, it
may have the risk of overfitting, and further study will be needed.

Conclusion

We constructed prediction model with panel data as continuous vital
signs was useful for predicting AKI after cardiac surgery.
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