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Supplementary tables AND GRAPHS

Supplementary Table 1 - HDFN Complications Diagnoses Codes (ICD 9 system as used at MHS, definitions taken from MHS database)
	Complication
	ICD-9 code

	Anemia
	280 - Iron Deficiency Anemias

	
	280.1 - Iron Deficiency Anemia Secondary To Inadequate Dietary Iron Intake

	
	280.8 - Other Specified Iron Deficiency Anemias Paterson-Kelly syndrome; Plummer-Vinson syndrome; Sideropenic dysphagia

	
	280.9 - Iron Deficiency Anemia, Unspecified Anemia: achlorhydric, chlorotic, idiopathic hypochromic, iron [Fe] deficiency NOS

	
	281.0 - Pernicious Anemia Anemia: Addison's, Biermer's, cong

	
	281.2 - FOLATE-DEFICIENCY ANEMIA

	
	281.9 - Unspecified Deficiency Anemia Anemia: dimorphic, mac

	
	282.2 - Anemias Due To Disorders Of Glutathione Metabolism Anemia: 6-phosphogluconic dehydrogenase deficiency, enzyme deficiency drug induced, erythr

	
	282.3 - Other Hemolytic Anemias Due To Enzyme Deficiency Anem

	
	282.4 - THALASSEMIAS Cooley's anemia;Hereditary leptocytosis;Mediterranean anemia(with other hemoglobinopathy);Microdrepanocytosis;Sickle cell thalass

	
	282.9 - Hereditary Hemolytic Anemia, Unspecified Hereditary hemolytic anemia NOS

	
	283.0 - Autoimmune Hemolytic Anemias Autoimmune hemolytic disease (cold type) (warm type); Chronic cold hemagglutinin disease; Cold agglutinin disea

	
	283.9 - Acquired Hemolytic Anemia, Unspecified Acquired hemolytic anemia NOS; Chronic idiopathic hemolytic anemia

	
	284.0 - Constitutional Aplastic Anemia Aplasia, (pure) red cell: congenital, of infants, primary; Blackfan-Diamond syndrome; Familial hypoplastic anem

	
	284.8 - Other Specified Aplastic Anemias Aplastic anemia (due to): chronic systemic disease, drugs, infection, radiation, toxic (paralytic); Pancytop

	
	284.9 - Aplastic Anemia, Unspecified Anemia: aplastic (idiopathic) NOS, aregenerative, hypoplastic NOS, nonregenerative,refractory; Medullary hypopl

	
	285.0 - Sideroblastic Anemia Anemia: hypochromic with iron l

	
	285.9 - Anemia, Unspecified Anemia: NOS, essential, normocytic not due to blood loss, profound, progressive, secondary; Oligocythemia

	
	648.2 - Anemia Complicating Pregnancy, Childbirth, Or The Puerperium Conditions classifiable to 280-285

	
	773.1 - Hemolytic Disease Of Fetus Or Newborn Due To ABO Isoimmunization ABO hemolytic disease; ABO isoimmunization; {Anemia} {Erythroblastosis (fet

	
	776.5 - Congenital Anemia Anemia following fetal blood loss

	
	776.6 - Anemia Of Prematurity

	Auditory Dysfunction/
	388.44 - Auditory Recruitment

	Deafness
	95.46 - AUDIT & VESTIB TEST NEC

	 
	300.11 - Conversion Disorder Astasia-abasia, hysterical; Conversion hysteria or reaction; Hysterical: blindness, deafness, paralysis

	 
	315.31 - Developmental Language Disorder Developmental aphasia; Word deafness; Expressive language disorder

	 
	389.0 - Conductive Hearing Loss Conductive deafness

	 
	389.1 - Sensorineural Hearing Loss Perceptive hearing loss or deafness

	 
	389.10 - Sensorineural Hearing Loss, Unspecified Perceptive hearing loss or deafness

	 
	389.2 - Mixed Conductive And Sensorineural Hearing Loss Deafness or hearing loss of type classifiable to 389.0 with type classifiable to 389.1

	 
	389.7 - Deaf Mutism, Not Elsewhere Classifiable Deaf, nonspea

	 
	389.9 - Unspecified Hearing Loss Deafness NOS

	
	277.4 - Disorders Of Bilirubin Excretion Hyperbilirubinemia: congenital, constitutional; Syndrome: Crigler-Najjar, Dubin-Johnson, Gilbert's, Rotor's

	
	282.0 - Hereditary Spherocytosis Acholuric (familial) jaundice; Congenital hemolytic anemia (spherocytic); Congenital spherocytosis; Minkowski-Chauffa

	
	774.1 - Perinatal Jaundice From Other Excessive Hemolysis F

	
	774.2 - Neonatal Jaundice Associated With Preterm Delivery Hyperbilirubinemia of prematurity; Jaundice due to delayed conjugation associated with pre

	
	774.4 - Perinatal Jaundice Due To Hepatocellular Damage Fetal or neonatal hepatitis; Giant cell hepatitis; Inspissated bile syndrome

	
	774.5 - Perinatal Jaundice From Other Causes First code under

	
	774.6 - Unspecified Fetal And Neonatal Jaundice Icterus neonatorum; Neonatal hyperbilirubinemia (transient); Physiologic jaundice NOS in newborn

	
	782.4 - Jaundice, Unspecified, Not Of Newborn Cholemia NOS; Icterus NOS

	
	773.4 - Kernicterus Of Fetus Or Newborn Due To Isoimmunization

	Oculomotor Impairments
	378.0 - Esotropia Convergent concomitant strabismus

	
	378.1 - Exotropia Divergent concomitant strabismus

	
	378.9 - Unspecified Disorder Of Eye Movements Ophthalmoplegia NOS; Strabismus NOS

	Phototherapy
	99.83 - OTHER PHOTOTHERAPY

	
	287.4 - Secondary Thrombocytopenia Posttransfusion purpura; Thrombocytopenia (due to): dilutional, drugs, extracorporeal circulation of blood, massiv

	
	75.2 - INTRAUTERINE TRANSFUSION

	
	776.1 - Transient Neonatal Thrombocytopenia Neonatal thrombocytopenia due to: exchange transfusion, idiopathic maternal thrombocytopenia, isoimmuniza

	
	776.4 - Polycythemia Neonatorum Plethora of newborn; Polycythemia due to: donor twin transfusion, maternal-fetal transfusion

	
	99.0 - BLOOD TRANSFUSION

	
	99.01 - EXCHANGE TRANSFUSION

	
	99.03 - WHOLE BLOOD TRANSFUS NEC

	
	99.04 - PACKED CELL TRANSFUSION

	
	99.05 - PLATELET TRANSFUSION

	
	99.07 - SERUM TRANSFUSION NEC

	
	99.09 - TRANSFUSION NEC

	Hydrops
	778.0 Hydrops fetal, fetalis or newborn 

	
	773.3 Hydrops fetal, fetalis or newborn due to immunisation

	Death
	779.9 Fetal death

	Other blood disorder
	776.7 Transient neonatal neutropenia

	Edema
	778.5 Edema, edematous of the fetus or newborn

	
	511.9 Effusion pleura, pleurisy, pleuritic, pleuropericardial of the fetus, newborn

	Blood disorder
	775.81 Acidosis, fetal, affecting newborn 

	
	656.8 Acidosis, fetal, affecting management of pregnancy

	
	775.7 Acidosis, late of the newborn

	
	775.4 Calcaemia, neonatal

	
	775.5 Loss, Fluid (acute) fetus or newborn 

	Development disorder
	783.4 Development, delayed

	
	764.9 Inadequate develoment, fetus

	Movement Disorder
	345.80 Other forms of epilepsy and recurrent seizures, without mention of intractable epilepsy

	
	345.81 Other forms of epilepsy and recurrent seizures, with intractable epilepsy

	
	343.0 Congenital diplegia

	
	343.1 Congenital hemiplegia

	
	343.2 Congenital quadriplegia

	
	343.3 Congenital monoplegia

	
	343.4 Infantile hemiplegia

	
	343.8 Other specified infantile cerebral palsy

	
	343.9 Infantile cerebral palsy, unspecified

	
	333.71 Athetoid cerebral palsy

	
	333.7 - Symptomatic Torsion Dystonia Athetoid cerebral palsy [Vogt's disease]; Double athetosis (syndrome)

	
	779.89 Congenital hypotonia



Supplementary Table 2 - HDFN Applicable Diagnoses Codes (ICD 9 system as used at MHS, definitions taken from MHS database)
	Code
	Description

	773.0
	Hemolytic disease due to Rh isoimmunization of fetus or newborn

	773.2
	Hemolytic disease due to other and unspecified isoimmunization of fetus or newborn

	773.3
	Hydrops fetalis due to isoimmunization

	773.4
	Kernicterus due to isoimmunization of foetus or newborn



Supplementary Table 3 Demographic characteristics of mothers with a prenatal diagnosis of HDFN
	Parameter
	Category
	Mean +- SD/ N (%)

	
	
	Pregnancy cohort N=73
	Alloantibody confirmed pregnancy cohort N=28

	Age (y)
	
	31.4 +-5.8 
	33.8 +-4.5

	BMI (kg/m2)
	
	25.6 +-5.6 
	25.4 +-5.2

	
	Underweight (<18.5)
	2 (2.7)
	1 (3.6)

	
	Normal (18.5-24.9)
	17 (23.3)
	9 (32.1)

	
	Overweight (25-29.9)
	7 (9.6)
	6 (21.4)

	
	Obese (≥30)
	7 (9.6)
	3 (10.7)

	
	Missing
	40 (54.8)
	9 (32.1)

	Cardiovascular disease
	
	3 (4.1)
	0

	Diabetes
	
	2 (2.7)
	0

	Hypertension
	
	5 (6.8)
	0

	Malignancy
	
	0 (0.0)
	0

	Osteoporosis
	
	0 (0.0)
	0

	Smoking status
	Ever Smoked
	13 (17.8)
	8 (28.6)

	
	Never Smoked
	40 (54.8)
	20 (71.4)

	
	Unknown
	20 (27.4)
	0

	Socioeconomic status
	
	5.5 +-2.0 
	5.9 +-1.8

	
	Low (1-4)
	27 (37.0)
	7 (25.0)

	
	Medium (5-6)
	20 (27.4)
	10 (35.7)

	
	High (7-10)
	26 (35.6)
	11 (39.3)



Supplementary Table 4 Pregnancy characteristics of early and late onset HDFN (N=73)
	
	Mean +- SD/ N (%)

	Parameter
	Procedure/
Category
	Early Onset N=35
	Late onset N=38

	GA at HDFN diagnosis
	
	15.4 +-6.1
	30.7 +-4.1

	Gravidity 
	
	3.5 +-1.7
	3.4 +-1.9

	Pregnancy number category at diagnosis
	1
	3 (8.6)
	9 (23.7)

	
	2
	7 (20.0)
	2 (5.3)

	
	3
	4 (11.4)
	8 (21.1)

	
	4+
	14 (40.0)
	16 (42.1)

	
	Unknown
	7 (20.0)
	3 (7.9)

	Twins
	
	1 (2.9)
	1 (2.6)

	Late onset HDFN at 24 GA or later
	
	0
	38 (100)

	Any IVIg
	
	1 (2.9)
	2 (5.3)

	Any Intrauterine transfusion
	
	5 (14.3)
	9 (23.7)

	Severe HDFN
	
	10 (28.6)
	12 (31.6)

	Hydrops
	
	5 (14.3)
	3 (7.9)


GA - gestational age; early onset defined as onset before 24 weeks; late onset defined as onset after 24 weeks of gestation; IUFD - intrauterine foetal death; * Number of procedures available for only one woman 

Supplementary Table 5 Pregnancy outcomes of early and late onset HDFN (N=73)
	
	Mean +- SD/ N (%)

	Parameter
	Category
	Early Onset N=35
	Late onset N=38

	Outcome
	Live Birth
	23 (65.7)
	34 (89.5)

	
	Miscarriage
	7 (20.0)
	2 (5.3)

	
	Unknown
	5 (14.3)
	2 (5.3)

	GA at delivery
	
	37.1 +-3.6
	38.0 +-2.7

	GA at miscarriage
	
	16.8 +- 6.3
	28.0*

	Birthweight (g)
	
	3018.6 +- 825.2 
	2915.2 +- 607.9 

	Type of miscarriage
	IUFD
	0
	1 (50.0)

	
	Spontaneous
	2 (28.6)
	0

	
	Induced
	5 (71.4)
	1 (50.0)

	Induced preterm labor
	
	2 (28.6)
	4 (33.3)

	Preterm labor
	
	7 (30.4)
	12 (35.3)

	Preterm Category
	Extreme preterm (<28 GA)
	0
	0

	
	Very preterm (28-31+6 GA)
	3 (42.9)
	0

	
	Moderate preterm (32-33+6 GA)
	1 (14.3)
	2 (16.7)

	
	Late preterm (34-36+6 GA)
	3 (42.9)
	10 (83.3)


Early onset defined as onset before 24 weeks; late onset defined as onset after 24 weeks of gestation; IUFD - intrauterine foetal death; * Week of miscarriage available for only one woman; GA - gestational age 
Supplementary Table 6 - Pregnancy characteristics and outcomes of women with two HDFN pregnancies
	Parameter
	Woman 1
	Woman 2
	Woman 3

	
	1st HDFN Pregnancy
	2nd HDFN Pregnancy
	1st HDFN Pregnancy
	2nd HDFN Pregnancy
	1st HDFN Pregnancy
	2nd HDFN Pregnancy

	GA at HDFN diagnosis
	28.0
	6.6
	22.6
	34.3
	21
	28.6

	Outcome
	Delivery
	Miscarriage
	Delivery
	Delivery
	Miscarriage
	Delivery

	GA at delivery
	35.6
	
	30.7
	36.3
	
	35.6

	Birthweight (g)
	2850.0
	
	1920.0
	3090.0
	
	2170.0

	Preterm Category
	Late preterm
	
	Very preterm
	Late preterm
	
	Late preterm

	Induced preterm labor
	No
	
	No
	Yes
	
	No

	Induced miscarriage
	
	Yes
	
	
	No
	

	GA at miscarriage
	
	7.1
	
	
	22.0
	

	IUFD
	No
	No
	No
	No
	No
	No

	Number pregnancy
	unknown
	unknown
	4
	6
	2
	5

	Late onset HDFN at 24 GA or later
	Yes
	No
	No
	Yes
	No
	Yes

	Any Intrauterine transfusion
	Yes
	No
	No
	No
	No
	No

	Severe HDFN
	Yes
	No
	No
	Yes
	No
	No

	Hydrops
	No
	No
	No
	No
	No
	No



Supplementary Table 7 - Complete blood count results among newborns (N=450)
	
	Time from birth - Median (IQR), N

	Measurement
	1 month
	2-3 months
	4-6 months
	7-9 months
	10-12 months

	Hematocrit (%)
	31.00(24.00-36.95), N=80
	28.20(25.40-31.40), N=130
	32.40(30.35-34.60), N=92
	33.80(31.60-35.90), N=83
	34.55(33.00-36.00), N=166

	Hemoglobin (g/dl)
	10.80(8.20 -12.80), N=77
	9.50 (8.70 -10.80), N=130
	11.05(10.40-11.80), N=92
	11.70(10.60-12.20), N=83
	11.60(11.10-12.20), N=166

	MCH-Mean Cell Hemoglobin (pg/cell)
	32.80(30.70-35.10), N=78
	29.70(28.40-30.90), N=130
	27.20(26.25-28.35), N=92
	25.90(24.60-26.80), N=83
	26.00(24.70-27.20), N=166

	MCHC-M.Cell Hb cont. (pg/cell)
	34.70(33.80-35.40), N=77
	34.30(33.70-35.00), N=130
	34.10(33.50-34.80), N=92
	33.70(33.10-34.60), N=83
	33.70(32.90-34.50), N=166

	MCV-Mean Cell Volume (fl)
	94.00(89.00-100.0), N=80
	86.35(84.00-90.60), N=130
	79.00(76.05-82.20), N=92
	76.40(73.00-78.10), N=83
	76.90(74.00-79.10), N=166

	MPV-Mean Platelet Volume (mic*3)
	11.10(10.35-11.50), N=80
	10.35(9.70 -11.10), N=130
	10.30(9.55 -10.90), N=92
	9.80 (9.20 -10.40), N=80
	10.00(9.40 -10.70), N=164

	Platelets (10*3/micl)
	411.0(351.5-533.5), N=80
	408.0(320.0-493.0), N=130
	395.5(320.5-465.5), N=92
	338.0(279.0-433.0), N=83
	330.5(278.0-391.0), N=166

	RBC-Red Blood Cells (10*6/micl)
	3.37 (2.51 -3.96), N=80
	3.31 (2.87 -3.63), N=130
	4.10 (3.76 -4.45), N=92
	4.47 (4.25 -4.75), N=83
	4.51 (4.25 -4.76), N=166

	RDW-Red Cell Distri.Width (%)
	15.00(14.15-16.05), N=80
	14.50(13.50-15.20), N=130
	13.20(12.55-14.15), N=92
	13.80(13.10-14.70), N=83
	13.95(13.10-14.90), N=166

	Reticulocytes (%)
	2.05 (1.20 -3.95), N=36
	2.70 (1.49 -3.70), N=64
	1.50 (1.10 -2.00), N=21
	1.15 (0.90 -1.50), N=14
	1.00 (0.90 -1.70), N=11

	WBC-Leucocytes (10*3/micl) 
	11.20(9.35 -13.50), N=80
	9.50 (7.70 -11.40), N=130
	9.35 (8.35 -12.20), N=92
	10.10(7.50 -13.40), N=83
	9.90 (8.00 -12.20), N=166




Supplementary Table 8 - Complete blood count results among alloantibody confirmed newborns (N=66)

	
	Time from birth - Median (IQR), N

	Measurement
	1 month
	2-3 months
	4-6 months
	7-9 months
	10-12 months

	Hematocrit (%)
	25.55(20.60-33.70), N=26
	26.85(24.05-31.65), N=32
	34.10(30.90-35.20), N=23
	34.50(33.80-36.40), N=9
	34.75(33.30-36.10), N=28

	Hemoglobin (g/dl)
	8.80 (6.90 -11.70), N=26
	9.05 (8.45 -10.75), N=32
	11.60(10.60-12.30), N=23
	11.90(11.70-12.60), N=9
	11.65(11.25-12.10), N=28

	MCH-Mean Cell Hemoglobin (pg/cell)
	30.65(28.50-33.50), N=26
	29.10(28.15-30.05), N=32
	27.30(26.40-28.50), N=23
	26.80(25.50-27.00), N=9
	26.15(24.45-26.95), N=28

	MCHC-M.Cell Hb cont. (pg/cell)
	34.50(33.60-35.20), N=26
	34.45(33.80-35.10), N=32
	34.60(33.90-35.60), N=23
	34.60(33.90-34.60), N=9
	33.90(33.10-34.45), N=28

	MCV-Mean Cell Volume (fl)
	89.00(84.00-96.00), N=26
	85.00(82.00-86.50), N=32
	80.00(76.00-81.80), N=23
	78.00(75.00-78.00), N=9
	76.00(74.00-78.50), N=28

	MPV-Mean Platelet Volume (mic*3)
	10.70(10.00-11.20), N=26
	10.50(9.95 -11.05), N=32
	10.20(9.50 -10.90), N=23
	10.20(9.90 -10.30), N=9
	10.35(9.65 -11.00), N=28

	Platelets (10*3/micl)
	400.5(354.0-533.0), N=26
	386.5(333.5-500.0), N=32
	389.0(328.0-488.0), N=23
	433.0(413.0-463.0), N=9
	322.5(283.0-381.5), N=28

	RBC-Red Blood Cells (10*6/micl)
	2.91 (2.35 -3.69), N=26
	3.16 (2.80 -3.81), N=32
	4.29 (3.67 -4.53), N=23
	4.43 (4.33 -4.57), N=9
	4.50 (4.32 -4.97), N=28

	RDW-Red Cell Distri.Width (%)
	14.25(13.50-15.20), N=26
	13.65(13.00-14.65), N=32
	12.90(12.00-13.50), N=23
	12.80(12.20-13.50), N=9
	13.70(12.90-14.85), N=28

	Reticulocytes (%)
	1.90 (0.30 -3.90), N=15
	3.24 (1.80 -3.50), N=18
	1.30 (0.89 -1.50), N=5
	1.50 (1.50 -1.50), N=2
	1.00 (1.00 -1.00), N=1

	WBC-Leucocytes (10*3/micl) 
	10.30(7.90 -12.00), N=26
	8.90 (7.05 -10.30), N=32
	9.30 (7.70 -10.90), N=23
	9.30 (7.00 -9.70), N=9
	9.25 (8.45 -11.45), N=28





Supplementary Figure 1 Hemoglobin and Hematocrit results bar and whisker plot during the first year of life when complete blood count (CBC) was taken
a. Hemoglobin levels (in g/dL) amongst newborns (all - blue; alloantibody confirmed - red) for whom such measurements were available by period after birth (up to 1 month after birth, between 2 and 3 months after birth, between 4 and 6 months after birth, between 7 and 9 months after birth and between 10 and 12 months). Note that values were not available for all patients.
b. Hematocrit levels (in % volume) amongst newborns (all - blue; alloantibody confirmed - red) for whom such measurements were available by period after birth (up to 1 month after birth, between 2 and 3 months after birth, between 4 and 6 months after birth, between 7 and 9 months after birth and between 10 and 12 months). Note that values were not available for all patients.
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