Evidence Table 2. Question 3: Section I – Treatment Effect on Decreasing Bilirubin Levels and Changing Auditory Brainstem Response in Term or Near-Term Jaundiced Infants – Part I

	Author, Year
	Demographics
	Inclusion Criteria
	Exclusion Criteria
	Study Design

(Duration)

	Agrawal, 1998

[#99232291]
	Location: India

Setting: Hospital

Birth years: 8/1995 to 4/1996

Number of centers: 1



Subjects
Controls
Enrolled subjects: 
30
25

Evaluated subjects:
30
25

Mean GA (range): 
ND
ND

Mean BW (range): 
2.63(0.16
2.65(0.21  Kg

Mean Apgar score

 at 1 min: 
ND
ND

Breastfed (%): 
ND
ND

Male (%): 
53%
ND

Race (%):  
ND
ND
	Subjects: Term infants with SB > 15 mg/dl

Controls: Term infants with uneventful perinatal period and a peak SB < 12 mg/dl
	Birth asphyxia (Apgar < 7 @ 5 min)

IVH

Sepsis or meningitis

Aminoglycoside administration

Craniofacial malformations
	Prospective 

longitudinal 

study (1 

year)

	Bhandari, 1993

[#94075016]
	Location: India

Setting: Hospital

Birth years: 9/1988- 8/1989

Number of centers: 1

Enrolled subjects: ND

Evaluated subjects: 30

Mean GA ( range): 37.9 ( 3.1 weeks

Mean Apgar score at 1 minute: ND

Breastfed (%): ND

Male(%):  ND

Race(%): Indian
	Plasma bilirubin ( 15mg/dL
	Asphyxia

CNS infection

Congenital malformations

Septicemia
	Prospective 

cross-

sectional 

study

	Deorari, 1994

[#95189280]
	Location: India

Setting: Hospital

Birth years: 4/1988- 5/1989

Number of centers: 1

Enrolled subjects: ND

Evaluated subjects: 18 (20)

Mean GA ( range): 39.0 ( 0.41 weeks

Mean Apgar score at 1 minute: >6

Breastfed (%): ND

Male(%):  80%

Race(%): Indian
	Hyperbilirubinemia

Total serum bilirubin> 15 mg/dL


	GA < 37 or > 42 weeks

Apgar score < 6 at 1 minute

Congenital malformations

Neonatal complications

BW and/or HC < 10%tile or > 90%tile
	Prospective 

cohorts



	Funato, 1996

[#97104685]
	Location: Japan

Setting: Hospital

Birth years: 1987-1993

Number of centers: 1

Enrolled subjects: 10

Evaluated subjects: 10

Mean GA ( range): 38.2 ( 2.1  weeks

Mean Apgar score at 1 minute: ND

Breastfed (%): ND

Male(%):  ND

Race(%): Asian 100%
	Bilirubin ≥ 20mg/dL

Received exchange transfusion
	Newborn with CNS disorders-asphyxia, meningitis, hemorrhage
	Prospective 

cohorts

	Hung, 1989

[#90054139]
	Location: Taiwan

Setting: Hospital

Birth years: 1984 to 1986

Number of centers: 1

Enrolled subjects: 75

Evaluated subjects: 6

Mean GA (range): Full term

Mean BW (range): ( 2500 g

Mean Apgar score at 1 min: ND

Breastfed: ND

Male: 50%

Race: ND
	Infants with hyperbilirubinemia in the nursery and NICU, as well as those with overt bilirubin encephalopathy from outpatient clinics.

All were FT and BW ( 2500 g

For current review, only group II, 6 jaundice infants with ABR testing before and after ET, was included
	Prematurity

Sepsis

 Meningitis

Asphyxia and IVH
	Unclear 

(prospec-

tive or 

retrospec-

tive)

	Kuriyama, 1986

[#89246798]
	Location: Japan

Setting: Hospital

Birth years: ND

Number of centers: 1

Enrolled subjects: 6 (8)

Evaluated subjects: 6 (8)

Mean GA (range): 34-41 weeks

Mean Apgar score at 1 & 5 minute: 10

Breastfed (%): ND

Male(%):  ND

Race(%): 100% Japanese
	Admitted for hyperbilirubi-nemia and treated with exchange transfusion

Peak bilirubin 21.5 ( 4.62 mg/dL
	Asphyxia


	Prospective 

cohorts (21 

days to 6 

months)

	Nwaesei, 1984

[#85037769]
	Location: Canada

Setting: Hospital

Birth years: 1/1/1982-4/30/1983

Number of centers: 1

Enrolled subjects: 17

Evaluated subjects: 9

Mean GA ( range): 39 ( 1.5  weeks

Mean Apgar score at  5 minutes: > 7

Breastfed (%): ND

Male(%):  44.4%

Race(%): ND
	Term infants with exchange transfusion for hemolytic disease-peak bilirubin 22.3 ( 1.4 mg/dL (20.7-24.7)
	GA < 38 weeks or > 41 weeks

Pregnancy complications

BW and/or HC < 10%tile or > 90%tile

Neonatal complications or anomalies or bilirubin binding drugs
	Prospective 

cross-

sectional 

study

	Sabatino, 1996

[#9717477]
	Location: Italy

Setting: Hospital

Birth years: ND

Number of centers: 1



Subjects
Controls
Enrolled subjects: 
90
ND

Evaluated subjects:
48
40

Mean GA (range): 
40.2(1.1
40.3(1.3
wks

Mean BW (range): 
3312(411
3492(501 g

Mean Apgar score

 at 1 min: 
ND
ND

Breastfed (%): 
ND
ND

Male (%): 
42%
45%

Race (%):  
ND
ND
	Subjects: FT newborns with SB 14-25.8 mg/dl

Controls: “age-matched”
	Rh or ABO incompatibilities

Congenital malformations

Hemorrhage, sepsis or other infections

Abnormal BAEP components or lacking some of these components
	Prospective 

cross-

sectional 

cohort


	Author, Year
	Disease/Condition Type (N)
	Treatments
	Outcomes
	Outcome Definitions

	Agrawal, 1998

[#99232291]
	Subjects: Term infants with SB > 15 mg/dl (N=30)

Causes of Jaundice:

63% idiopathic

10% Rh incompatibility

27% ABO incompatibility

Controls: Term infants with SB < 12 mg/dl (N=25)
	47% subjects received ET; 53% subjects received PhotoRx

Two subjects w/ kernicterus
	BAER

@1 year: neurodevelopment
	Latency I, II, III, IV, V

Interpeak Latency (IPL) I-III, III-V, I-V

DDST (gross motor, language, fine motor adaptive and personal social development)



	Bhandari, 1993

[#94075016]
	Subjects: infants with TSB ≥ 15mg/dL(N=30)

Cause of jaundice:

ABO incompatibility:6/30

Rh isoimmunization: 2/30

G6PD deficiency: 9/30

No apparent cause: 13/30


	Rx (not specified)
	@5.3(1.7 days of life: BAER
	BAER using 80dB stimuli

Latency I, III, V and IP I-III, I-V, III-V

	Deorari, 1994

[#95189280]
	Subjects: term neonates with TSB> 15mg/dL (N=18)

Cause of jaundice:

ABO incompatibility: 5/18

Rh isoimmunization: 2/18

G6PD deficiency: 2/18

Idiopathic: 9/18

Controls: term neonates without jaundice (N=20)


	Phototherapy but if BAER  was considered abnormal in addition to raised bilirubin level, double volume exchange transfusion was done
	BAER:

@6 & 12 months: Hearing 

DQ
	BAER on the day hyperbilirubinemia is detected and subsequently every 24-48 hours total serum bilirubin is < 15mg/dL and repeated at 1 month ( 7 days, 6 months V 15 days and 12 months V 15 days.

-presence or absence of wave complexes III, IV- V

-latency of waves I, III and V

-interwave conduction time wave V to I

Hearing was evaluated by parental questioning, behavioral audiometry and impedance audiometry

Nancy Bayley Scale:

DMQ: motor development scale

DmeQ: mental development scale

	Funato, 1996

[#97104685]
	Subjects: infants with TSB ≥ 20 mg/dL ( N=10)

Cause of jaundice:

ABO incompatibility: 1

Polycythemia: 3

Cephalhematoma:1

Idiopathic jaundice: 5
	All received Exchange transfusion
	@admission, pre- and post- Rx, 3 months: BAER 

@1-6 years: Develop-mental and intelligence quotient 
	Latencies of  wave I, I - III, I-V interpeak and amplitude of wave I, III and V 

Mother-Child-Counseling Baby test at 1-2 years of age

Suzuki-Binet IQ test at 3 years of age

Japanese/Wechsler Intelligence Scale for Children-Revised IQ test at 6 years

	Hung, 1989

[#90054139]
	FT infants with ABR testing before and after ET (N=6)
	All received exchange transfusion
	@pre- and post- ET: ABR
	Latency I, III, V

Amplitudes

	Kuriyama, 1986

[#89246798]
	Subjects: Near-term and term infants( N=6)

Cause of jaundice:

Hemolytic disease: 83%

Hemoperitoneum: 17%

TSB 14-30mg/dL

Controls: Term infants without jaundice (N=8)
	All subjects received exchange transfusion


	BAER prior to and within 3 months of ET
	 Latency I, III, V 

 Interpeak  I-III, I-V, III-V 

	Nwaesei, 1984

[#85037769]
	Term infants with exchange transfusion for hemolytic disease (N=9)

Causes of Jaundice:

33% Rh incompatibility

67% ABO incompatibility
	All received ET
	@pre- and post- ET: ABR
	Latencies

Amplitudes

	Sabatino, 1996

[#9717477]
	Subjects: Healthy FT infants w/ SB 14-25.8 mg/dl

Controls: age-matched infants (No bilirubin level was given)
	All subjects were treated with PhotoRx and ET according to APP guideline
	Pre- and Post-Rx BAER

@6, 18, 30 months: neuropsycho-logical evaluation
	Latency I, III, V

Interpeak I-III, III-V, I-V

Brunett-Lezine test


	Author, Year
	Associations found
	Biases / Limitations
	Comments

	Agrawal, 1998

[#99232291]
	The mean latencies I, II, III, IV, and V and IPL I-III, III-V, I-V were significantly higher in infants with SB > 15 mg/dl (N=30) before Rx, as compared to controls (N=25).

Latency of different waves and IPL significantly decreased (returned towards normal) after Rx. Follow up BAER at 14.4(2.2 weeks (N=21) revealed that only 3 (14%) were persistent abnormalities on BAER. All 3 had initial SB > 24 mg/dl, and 2 also had kernicterus.

DDST at 1 year of age revealed that neurological development was normal in all infants with SB 15-20 mg/dl, in 89% infants with SB 21-25 mg/dl, and in 67% infants with SB > 25 mg/dl.
	Large amount of missing data

Unable to sort out effect of treatments on BAER or just bilirubin levels

Bilirubin levels for Rx were not stated

Small sample size
	No data on funding source

Internal validity: C

	Bhandari, 1993

[#94075016]
	Initial BERA response showed delayed appearance of waves I, III, V in jaundiced babies which tended to return to normal in some at repeat BERA.

13.2% of babies with jaundice had absence of waveforms at 80dB on initial examination. Half of these improved and half continued to show absent waves on repeat BERA. One baby who had waveforms on initial examination at peak of jaundice showed absent waveforms after bilirubin values had decreased to < 10 mg/dL.
	Rx was not specified

No control group
	No data on funding source

Internal validity: B

	Deorari, 1994

[#95189280]
	BAER- Loss of waves: 5 of 18 subjects (with TSB > 24 mg/dL) demonstrated loss of waves I, III and wave complex IV-V and none of the controls (p<0.001). Wave complex IV-V was absent bilaterally in 3 and unilaterally in 2.

Latencies and interwave conduction times: In 4 neonates with TSB> 22 mg/dL  I-V conduction time was +2 SD more than mean as compared to controls. Following exchange transfusion wave complexes reappeared, amplitude, latency and interwave conduction time improved.

Hearing evaluation at 12 months: Normal in 7 subjects underwent ET and 16 controls that reported for follow up.

Development Quotient: Mean development motor quotient and mean development mental quotient in study and control groups were comparable and normal at 1 year of age.

Neurological sequelae: None of the study or control group babies developed seizures, motor deficits or features of cerebral palsy on follow up at 1 year of age
	Indian infants only

Response to exchange transfusion evaluated but not response to phototherapy
	No data on funding source

Internal validity: B

	Funato, 1996

[#97104685]
	ABR latencies were measured in non-hyperbilirubinemic term controls at 3 days, 3 months, and 6 months. Compared to these values at 3 days of life (N=16), subjects’ (N=8) mean latencies of wave I, I-III, and I-V in the bilateral ears were significantly prolonged before ET.

Follow up:  

2 of the 9 infants ABR still showed abnormal findings at 3 and 6 months of age, which normalized by 1.5 years and 5 years respectively.

Developmental follow up at 1.5 to 6 years of age was normal with DQ/ IQ > 85 except for 1 patient who developed borderline intelligence with IQ=77 at 6 years old.
	Small sample size


	No data on funding source

Internal validity: C

	Hung, 1989

[#90054139]
	Five of the 6 patients had abnormal ABRs before ET. Three of them became normal and the other 2 showed improvement after ET.

The Latency I, III, and V were shortened and the amplitude increased after ET.
	Small sample size

No long-term follow-up
	No data on funding source

Internal validity: B

	Kuriyama, 1986

[#89246798]
	Before the treatment the latencies of waves III, V and I-IV and I-III were significantly prolonged as compared to controls.

All latencies and IPLs decreased after ET and those of waves I, III, V and I-V IPLs decreased significantly.

Follow-up at 25 days to 6 months in 5 of the 6 infants found normal development and not hearing abnormalities.
	6 newborns included, 4 full term, one 34 wk and one 35 wk NB.

5 with hemolytic disease and 1 with hemoperitoneum.

Only 5 of 6 had follow up-age ranged from 25 days to 6 months at follow up
	No data on funding source

Internal validity: B 



	Nwaesei, 1984

[#85037769]
	Study documented improvement in auditory brainstem response and amplitudes before and after exchange transfusion in 9 term infants with serum bilirubin 22.3(1.4 mg/dl pre-exchange. It was found that ABR latencies and amplitudes significantly decreased after ET. Findings interpreted as indicating the existence of a “transient bilirubin toxicity of the brainstem.”
	Only 9  of 19 infants studies

No follow-up studies

No controls
	No data on funding source

Internal validity: C

	Sabatino, 1996

[#9717477]
	Pre-treatment Latency III, V, and, IPL III-V, I-V were significantly prolonged in infants with SB 14-25.8 mg/dl, compared to controls’. Post-treatment Latency and IPL were all reverted to normal.

Neuropsychological evaluations performed in subjects at 1, 2, and 3 years of age showed scores similar to those of “age-matched” controls.
	How controls were selected was not clear

Controls’ bilirubin level not reported

Small sample size

No detailed results for neuropsychological outcomes
	No data on funding source

Internal validity: B


1
134

