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Supplemental Figure 1. Flow Diagram Demonstrating Cohort Building to Study Term Newborns Admitted to ICUs At United States Children’s Hospitals between 2022 and 2024
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Supplemental Table 1. ICD-10-CM codes related to prematurity at birth that were used for exclusion criteria

	Diagnosis
	ICD-10-CM Code
	Description

	Disorders of newborn related to short gestation and low birth weight, not elsewhere classified
	P07
	

	Extremely low birth weight newborn [<1000g] 
	P07.0, P07.00, P07.01, P07.02, P07.03
	By specific weight ranges

	Other low birth weight newborn
	P07.1, P07.10, P07.14, P07.15, P07.16, P07.17, P07.18
	By specified weight
Includes unspecified code

	Extreme immaturity of newborn
	P07.2, P07.20
	Includes unspecified code

	Preterm newborn, gestational age less than 23 completed weeks
	P07.21

	Preterm newborn, 23 completed weeks
	P07.22

	Preterm newborn, 24 completed weeks
	P07.23

	Preterm newborn, 25 completed weeks
	P07.24

	Preterm newborn, 26 completed weeks
	P07.25

	Preterm newborn, 27 completed weeks
	P07.26

	Preterm newborn, unspecified
	P07.3

	Preterm newborn, unspecified weeks of gestation
	P07.30

	Preterm newborn, 28 completed weeks
	P07.31

	Preterm newborn, 29 completed weeks
	P07.32

	Preterm newborn, 30 completed weeks
	P07.33

	Preterm newborn, 31 completed weeks
	P07.34

	Preterm newborn, 32 completed weeks
	P07.35

	Preterm newborn, 33 completed weeks
	P07.36

	Preterm newborn, 34 completed weeks
	P07.37

	Preterm newborn, 35 completed weeks
	P07.38

	Preterm newborn, 36 completed weeks
	P07.39



Supplemental Table 2. Distribution of Hospitalization Cost According to Admission by Day of Life on Admission among Term Newborns Admitted to Intensive Care Units at U.S. Children’s Hospital, 2022-2024.
Median [IQR] cost per patient (*)
	DOL on admission
	Overall
	NICU
	Non-neonatal ICU

	0
	18,771 [7,537, 56,952]
	16,937 [7,070, 46,472]
	128,885 [30,571, 288,093]

	1
	28,411 [12,228, 70,968]
	26,517 [11,742, 63,405]
	98,656 [32,296, 216,926]

	2
	29,151 [11,282, 69,758]
	25,792 [10,630, 61,525]
	84,671 [31,823, 200,298]

	>=3
	14,452 [7,565, 49,255]
	13,129 [7,367, 42,590]
	79,113 [23,642, 195,746]



*All values are in U.S. dollars

Supplemental Table 3. Multivariable Model for Demographic and Clinical Characteristics Independently Associated with Cost
	 
	 
	Rate Ratio (95% CI)
	p

	Location
 
	NICU
	0.91 (0.73,1.15)
	0.444

	
	Non-neonatal ICU
	Reference
	 

	Sex
	Male
	Reference
	 

	
	Female
	1.01 (0.99,1.03)
	0.433

	Gestational Age (weeks)
	37
	0.89 (0.73,1.1)
	0.281

	
	38
	0.84 (0.69,1.02)
	0.078

	
	39
	0.76 (0.63,0.92)
	0.004

	
	40
	0.79 (0.65,0.96)
	0.019

	
	41
	0.78 (0.64,0.95)
	0.014

	
	>=42
	Reference
	 

	Birth Weight (grams)
	<2,000 
	1.07 (0.94,1.22)
	0.323

	
	>=2,000 g- <4,000 
	0.94 (0.9,0.99)
	0.020

	
	>=4,000 
	Reference
	 

	Race and Ethnicity
	Non-Hispanic White
	Reference
	 

	
	Non-Hispanic Black
	0.91 (0.82,1.01)
	0.078

	
	Hispanic
	1.04 (0.88,1.22)
	0.666

	
	Asian or Pacific islander
	0.93 (0.8,1.08)
	0.349

	
	Other
	0.95 (0.83,1.09)
	0.456

	Complex Chronic Conditions
	0
	Reference
	 

	
	1
	2.05 (1.78,2.37)
	<.001

	
	2
	3.17 (2.71,3.7)
	<.001

	
	3
	4.18 (3.46,5.05)
	<.001

	
	>=4
	6.05 (5.15,7.09)
	<.001

	H-RISK
	 
	1.07 (1.07,1.07)
	<.001


Model for cost using generalized estimating equations (GEE) with a gamma distribution and log link to model hospitalization costs, accounting for within-hospital clustering. Rate ratios represent multiplicative differences in adjusted mean hospitalization cost relative to the reference group. Statistical significance is defined as p < 0.05.
CI, confidence interval; CCC, Complex Chronic Condition; H-RISK: Hospitalization Resource Intensity Score for Kids
Supplemental Table 4a. Top 50 Diagnoses of Newborn Infants Admitted to the NICU Identified by PECCS and Associated Costs
	PECCS Condition/Diagnosis Description
	PECCS Category
	N (%)
	Ranking
	Cumulative Cost 
	Median [IQR] Cost per Subject ($)

	
	
	
	Cost
	Frequency
	($)
	%
	

	Liveborn
	M
	14,432 (34.38)
	1
	1
	736,503,530
	26.36
	10,492 [5,072, 25,638]

	Intrauterine hypoxia and birth asphyxia
	M/S
	1,726 (4.11)
	2
	4
	172,259,959
	6.16
	67,825 [43,261, 105,396]

	Respiratory failure of newborn
	M
	2,109 (5.02)
	3
	3
	171,360,458
	6.13
	22,722 [12,348, 55,865]

	Anomalies of diaphragm, congenital
	S
	268 (0.64)
	4
	26
	106,499,490
	3.81
	198,192 [107,974, 409,877]

	Respiratory distress syndrome in newborn
	M
	1,453 (3.46)
	5
	5
	81,907,654
	2.93
	36,556 [20,191, 61,747]

	Meconium aspiration
	M
	841 (2)
	6
	10
	75,757,403
	2.71
	38,972 [17,023, 96,104]

	Other congenital anomalies
	S
	477 (1.14)
	7
	17
	72,103,408
	2.58
	60,353 [20,412, 178,384]

	Tracheoesophageal fistula, esophageal atresia and stenosis, congenital
	S
	254 (0.61)
	8
	27
	70,836,532
	2.53
	143,764 [97,699, 283,998]

	Transposition of great vessels
	S
	203 (0.48)
	9
	35
	63,587,093
	2.28
	226,844 [120,565, 331,745]

	Coarctation of aorta or interrupted aortic arch
	S
	217 (0.52)
	10
	32
	63,283,718
	2.26
	156,399 [73,830, 273,837]

	Specified conditions originating in perinatal period
	M
	1,093 (2.6)
	11
	7
	61,332,452
	2.19
	20,757 [8,946, 44,967]

	Transient tachypnea of newborn
	M
	3,036 (7.23)
	12
	2
	57,645,238
	2.06
	12,208 [6,645, 22,290]

	Sepsis of newborn
	M
	484 (1.15)
	13
	15
	53,031,207
	1.90
	46,989 [25,057, 102,433]

	Gastroschisis & exomphalos
	S
	203 (0.48)
	14
	36
	49,675,129
	1.78
	124,855 [59,347, 258,210]

	Persistent fetal circulation
	M
	327 (0.78)
	15
	21
	48,545,123
	1.74
	75,526 [28,449, 163,395]

	Drug withdrawal syndrome in newborn
	M
	746 (1.78)
	16
	11
	45,855,960
	1.64
	49,146 [28,939, 76,478]

	Nervous system congenital anomalies
	S
	292 (0.7)
	17
	24
	39,259,040
	1.40
	67,645 [32,933, 139,321]

	Tetralogy of Fallot
	S
	161 (0.38)
	18
	37
	38,648,889
	1.38
	72,665 [21,392, 235,207]

	Hypoplastic left heart syndrome
	S
	77 (0.18)
	19
	51
	38,441,077
	1.38
	348,335 [110,694, 633,552]

	Atresia and stenosis of small intestine, congenital
	S
	206 (0.49)
	20
	33
	37,193,192
	1.33
	112,567 [77,001, 172,836]

	Atresia and stenosis of large intestine, rectum, and anal canal, congenital
	S
	356 (0.85)
	21
	20
	30,568,820
	1.09
	52,118 [31,418, 86,472]

	Convulsions in newborn
	M
	451 (1.07)
	22
	18
	29,401,249
	1.05
	44,279 [24,261, 76,121]

	Neonatal hypoglycemia
	M
	1,026 (2.44)
	23
	9
	29,112,635
	1.04
	14,749 [7,847, 29,404]

	Endocardial cushion defects, other
	S
	78 (0.19)
	24
	50
	28,820,743
	1.03
	169,859 [64,659, 393,675]

	Hirschsprung's disease and other congenital functional disorders of colon
	S
	228 (0.54)
	25
	30
	27,075,270
	0.97
	79,686 [45,622, 129,270]

	Respiratory distress of newborn
	M
	1,043 (2.49)
	26
	8
	26,473,060
	0.95
	13,363 [7,067, 26,196]

	Short gestation; low birth weight; and fetal growth retardation
	M
	564 (1.34)
	27
	13
	20,848,450
	0.75
	21,230 [10,849, 38,987]

	Medical examination/evaluation
	M
	137 (0.33)
	28
	40
	19,041,849
	0.68
	62,140 [26,240, 157,556]

	Infant of diabetic mother
	M
	556 (1.33)
	29
	14
	18,535,361
	0.66
	16,025 [8,598, 32,541]

	Congenital malformation of tricuspid valve
	S
	48 (0.11)
	30
	70
	18,207,298
	0.65
	122,322 [29,999, 412,042]

	Atresia/stenosis of urethra and bladder neck, congenital
	S
	57 (0.14)
	31
	67
	17,883,242
	0.64
	45,440 [24,704, 75,752]

	Total anomalous pulmonary venous connection
	S
	75 (0.18)
	32
	53
	17,504,227
	0.63
	170,503 [50,102, 255,640]

	Neonatal hyperbilirubinemia
	M
	1,425 (3.4)
	33
	6
	14,284,406
	0.51
	7,543 [4,727, 10,759]

	Interstitial emphysema and related conditions of newborn
	M
	438 (1.04)
	34
	19
	14,196,821
	0.51
	19,431 [10,648, 37,450]

	Congenital hydrocephalus
	S
	116 (0.28)
	35
	43
	13,717,884
	0.49
	78,039 [31,139, 174,655]

	Genitourinary congenital anomalies
	S
	244 (0.58)
	36
	28
	13,131,927
	0.47
	19,734 [10,888, 40,045]

	Bulbus cordis anomalies and anomalies of cardiac septal closure, other
	S
	25 (0.06)
	37
	86
	12,405,632
	0.44
	330,563 [166,433, 440,128]

	Primary apnea of newborn
	M
	277 (0.66)
	38
	25
	11,028,735
	0.39
	23,578 [12,136, 42,654]

	Feeding difficulties and mismanagement
	M
	243 (0.58)
	39
	29
	10,972,497
	0.39
	22,737 [9,646, 42,615]

	Vomiting of newborn
	M
	602 (1.43)
	40
	12
	10,307,329
	0.37
	10,963 [6,758, 17,911]

	Congenital anomalies of aortic arch
	S
	65 (0.16)
	41
	62
	10,067,011
	0.36
	36,343 [20,244, 166,801]

	Hemolytic disease due to ABO
	M
	483 (1.15)
	42
	16
	9,745,977
	0.35
	14,221 [7,970, 24,668]

	Congenital anomalies of larynx, trachea, and bronchus, other
	S
	26 (0.06)
	43
	85
	9,323,418
	0.33
	111,496 [34,889, 399,256]

	Cleft lip and palate
	S
	101 (0.24)
	44
	46
	9,293,214
	0.33
	55,454 [27,612, 112,919]

	Other nutritional; endocrine; and metabolic disorders
	M
	51 (0.12)
	45
	69
	8,741,089
	0.31
	110,298 [28,169, 210,885]

	Encephalocele
	S
	44 (0.11)
	46
	71
	8,172,714
	0.29
	65,915 [35,853, 136,008]

	Atresia of pulmonary valve, congenital
	S
	21 (0.05)
	47
	96
	7,814,819
	0.28
	257,581 [165,445, 536,460]

	Birth trauma
	M
	313 (0.75)
	48
	23
	7,430,213
	0.27
	12,888 [6,263, 25,866]

	Meconium obstruction in fetus and newborn
	M/S
	226 (0.54)
	49
	31
	7,115,956
	0.25
	15,513 [8,794, 28,651]

	Ebstein's anomaly
	S
	23 (0.06)
	50
	90
	6,875,180
	0.25
	73,753 [23,921, 440,111]


Abbreviation: M: Medical; S: Surgical; M/S: Medical/Surgical

Supplemental Table 4b. Top 50 Diagnoses of Newborn Infants Admitted to the Non-neonatal ICU Identified by PECCS and Associated Costs 
	PECCS Condition/Diagnosis Description
	PECCS Category
	N (%)
	Ranking
	Cumulative Cost per Condition
	Median [IQR] Cost per Subject ($)

	
	
	
	Cost
	Frequency
	($)
	%
	

	Liveborn
	M
	697 (18.68)
	1
	1
	239,771,268
	26.28
	168,002 [51,627, 343,064]

	Hypoplastic left heart syndrome
	S
	235 (6.30)
	2
	5
	157,511,938
	17.26
	385,590 [256,071, 705,261]

	Transposition of great vessels
	S
	349 (9.35)
	3
	2
	102,076,887
	11.19
	210,702 [143,199, 311,420]

	Coarctation of aorta or interrupted aortic arch
	S
	244 (6.54)
	4
	4
	47,528,978
	5.21
	147,244 [80,749, 221,362]

	Specified conditions originating in perinatal period
	M
	148 (3.97)
	5
	7
	33,635,666
	3.69
	47,961 [14,628, 203,765]

	Tetralogy of Fallot
	S
	153 (4.10)
	6
	6
	32,129,020
	3.52
	124,784 [53,462, 228,412]

	Anomalies of diaphragm, congenital
	S
	62 (1.66)
	7
	13
	30,544,153
	3.35
	259,513 [151,894, 567,286]

	Total anomalous pulmonary venous connection
	S
	109 (2.92)
	8
	8
	28,917,832
	3.17
	183,340 [118,311, 291,057]

	Congenital anomalies of aortic arch
	S
	88 (2.36)
	9
	9
	19,052,587
	2.09
	139,985 [47,238, 266,005]

	Endocardial cushion defects, other
	S
	44 (1.18)
	10
	15
	17,279,457
	1.89
	212,453 [94,078, 411,239]

	Bulbus cordis anomalies and anomalies of cardiac septal closure, other
	S
	44 (1.18)
	11
	16
	16,185,055
	1.77
	266,576 [198,327, 412,151]

	Common ventricle
	S
	34 (0.91)
	12
	21
	15,813,093
	1.73
	237,970 [135,070, 482,164]

	Atresia of pulmonary valve, congenital
	S
	40 (1.07)
	13
	18
	15,625,180
	1.71
	189,560 [137,322, 419,587]

	Respiratory failure of newborn
	M
	314 (8.42)
	14
	3
	14,468,361
	1.59
	10,913 [5,522, 30,575]

	Congenital malformation of tricuspid valve
	S
	42 (1.13)
	15
	17
	13,043,619
	1.43
	155,373 [73,043, 310,740]

	Congenital anomalies of pulmonary artery
	S
	38 (1.02)
	16
	20
	11,229,484
	1.23
	165,011 [114,790, 282,006]

	Congenital stenosis pulmonary
	S
	72 (1.93)
	17
	10
	8,758,758
	0.96
	59,156 [42,317, 137,728]

	Congenital subaortic stenosis
	S
	39 (1.05)
	18
	19
	8,453,828
	0.93
	93,235 [46,406, 367,029]

	Sepsis of newborn
	M
	27 (0.72)
	19
	26
	6,472,682
	0.71
	112,984 [67,290, 284,337]

	Intrauterine hypoxia and birth asphyxia
	M/S
	68 (1.82)
	20
	12
	6,334,435
	0.69
	81,837 [49,429, 112,594]

	Patent ductus arteriosus
	S
	25 (0.67)
	21
	28
	5,941,712
	0.65
	71,152 [27,133, 149,193]

	Ebstein's anomaly
	S
	29 (0.78)
	22
	24
	5,713,764
	0.63
	64,266 [39,186, 244,256]

	Tracheoesophageal fistula, esophageal atresia and stenosis, congenital
	S
	15 (0.40)
	23
	39
	5,371,483
	0.59
	205,249 [133,155, 363,779]

	Gastroschisis & exomphalos
	S
	15 (0.40)
	24
	40
	4,081,438
	0.45
	154,893 [60,558, 317,611]

	Other congenital anomalies
	S
	27 (0.72)
	25
	27
	3,415,739
	0.37
	77,982 [26,937, 145,472]

	Corrected transposition of great vessels
	S
	10 (0.27)
	26
	50
	3,262,143
	0.36
	279,782 [162,914, 382,432]

	Peri-; endo-; and myocarditis; cardiomyopathy (except that caused by tuberculosis or sexually transmitted disease)
	M
	8 (0.21)
	27
	55
	3,199,264
	0.35
	84,639 [65,226, 669,637]

	Atresia and stenosis of large intestine, rectum, and anal canal, congenital
	S
	25 (0.67)
	28
	29
	3,023,866
	0.33
	69,565 [37,709, 163,789]

	Atresia and stenosis of small intestine, congenital
	S
	17 (0.46)
	29
	34
	3,016,703
	0.33
	111,991 [92,845, 138,734]

	Respiratory distress syndrome in newborn
	M
	69 (1.85)
	30
	11
	2,766,798
	0.3
	16,375 [6,737, 35,273]

	Other nutritional; endocrine; and metabolic disorders
	M
	8 (0.21)
	31
	56
	2,456,889
	0.27
	224,050 [141,552, 318,299]

	Ventricular septal defect
	S
	17 (0.46)
	32
	35
	2,398,867
	0.26
	118,923 [99,274, 200,293]

	Perinatal intestinal perforation*
	S
	1 (0.03)
	33
	102
	2,316,057
	0.25
	2,316,057 [2,316,057, 2,316,057]

	Meconium aspiration
	M
	20 (0.54)
	34
	31
	2,243,229
	0.25
	36,617 [10,684, 130,900]

	Congenital malformation of heart
	S
	17 (0.46)
	35
	36
	2,103,275
	0.23
	81,815 [31,223, 192,019]

	Convulsions in newborn
	M
	33 (0.88)
	36
	22
	1,997,153
	0.22
	44,734 [25,845, 97,760]

	Persistent fetal circulation
	M
	14 (0.38)
	37
	42
	1,909,337
	0.21
	99,248 [21,687, 181,515]

	Nervous system congenital anomalies
	S
	19 (0.51)
	38
	33
	1,853,707
	0.2
	35,653 [15,017, 104,709]

	Congenital malform of cardiac chambers and connections
	S
	5 (0.13)
	39
	64
	1,529,465
	0.17
	107,468 [30,571, 552,264]

	Congenital heart block
	M
	12 (0.32)
	40
	47
	1,363,063
	0.15
	57,974 [41,749, 143,891]

	Anomalies of peripheral vascular system
	S
	3 (0.08)
	41
	73
	1,090,824
	0.12
	401,707 [23,456, 665,661]

	Aortic valve disorders/insufficiency
	S
	13 (0.35)
	42
	44
	1,088,569
	0.12
	63,108 [49,047, 68,707]

	Encephalocele
	S
	2 (0.05)
	43
	87
	1,034,880
	0.11
	517,440 [42,831, 992,049]

	Congenital malformation of cardiac septum
	S
	4 (0.11)
	44
	67
	997,000
	0.11
	150,016 [104,198, 394,303]

	Anomalies of intestinal fixation, congenital
	S
	4 (0.11)
	45
	68
	960,719
	0.11
	121,194 [88,727, 391,633]

	Birth trauma
	M
	16 (0.43)
	46
	37
	840,472
	0.09
	18,434 [9,613, 29,661]

	Congenital hydrocephalus
	S
	11 (0.29)
	47
	48
	788,321
	0.09
	60,183 [22,635, 110,175]

	Infant of diabetic mother
	M
	14 (0.38)
	48
	43
	787,709
	0.09
	36,701 [19,198, 58,020]

	Drug withdrawal syndrome in newborn
	M
	15 (0.40)
	49
	41
	761,571
	0.08
	39,242 [31,418, 63,492]

	Neonatal hyperbilirubinemia
	M
	31 (0.83)
	50
	23
	719,030
	0.08
	10,839 [4,473, 20,603]


*Estimate based on a single hospitalization encounter; interpret with caution.
Abbreviation: M: Medical; S: Surgical; M/S: Medical/Surgical
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