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REFERNCES

Abstract

Background: Neonatal hyperbilirubinemia, as a very common
problem in neonatal period, can lead to kernicterus which is a common
cause of neuro-sensory hearing loss and an avoidable cause of
deafness.

The aim of this study was to detect toxic effect of severe
hyperbilirubinemia on brain stem and auditory tract before and after
exchange transfusion (ET) by Auditory Brainstem Responses (ABR).

Methods: ABR were measured in 12 full term newborns with severe
hyperbilirubinemia (case) and 12 non-icteric full term neonates
(control). Total bilirubin concentration in jaundiced cases was
>20mg/dl and direct bilirubin < 2mg/dl. ABR was performed before, 6
days and 3 months after ET. Birth weight, gestational age and age on
admission were 3066 +477gr, 39+ 1.4 weeks, and 4.25+ 3.1 days
respectively. None of the newborns showed clinically symptoms and
signs of bilirubin encephalopathy. Data are analyzed by SPSS
software.

Results: Two neonates did-not show ABR waves before ET, these
appeared after ET. The mean latencies time of wave V of ABR before,
after and at 3 months of age was 7.53 + 0.34, 7.43 + 0.33, 6.99 + 0.29
milliseconds  (P<0.001) respectively. This showed marked
improvement. The mean inter-peak —Intervals (IPI) of waves IlI-V
were 2.58 £ 0.19, 2.65 £ 0.19, 2.32 £ 0.16 respectively (P<0.009) and
the IPI of waves |-V were 5.38 +£0.29, 6.16 +0.32, 4.84 +0.28
(P<0.004) respectively. This means shortening of IPI after ET.

Conclusion: Our results suggest that bilirubin neurotoxicity rapidly
disappears after ET. Therefore, we recommend ABR for screening and
early detection of bilirubin ototoxicity for necessary audiological
intervention in all cases of severe neonatal hyperbilirubinemia.

Key Words: Neonate, Hyperbilirubinemia, Exchange transfusion,
ABR

1. Ho NK. Neonatal jaundice in Asia. Baillieres Clin Haematol. 1992; 5(1):131-42.

2. Zhang L, Liu W, Tanswell AK, et al. The effects of bilirubin on evoked potentials and long-term
potentiation in rat hippocampus in vivo. Pediatr Res. 2003;53(6):939-44.

3. Ogun B, Serbetcioglu B, Duman N, et al. Long-term outcome of neonatal hyperbilirubinaemia:
subjective and objective audiological measures. Clin Otolaryngol. 2003;28(6):507-13.

4. Qysu C, Ulubil A, Aslan I, et al. Incidence of cochlear involvement in hyperbilirubinemic
deafness. Ann Otol Rhinol Laryngol. 2002;111(11):1021-5.




VWAF 55l ¥ o,lads 10 0,08 05555 (slaa Lo alma

OiSan 5 Lol waly 55 e Bl gl (55 s S

5. Sheykholeslami K, Kaga k. Otoacoustic emissions and auditory brainstem responses after
neonatal hyperbilirubinemia. Int J Pediatr Otorhinolaryngol. 2000; 52(1):65-73.

6. Gupta AK, Raj H, Anand NK. Auditory brainstem responses (ABR) in neonates with
hyperbilirubinemia. Indian J Pediatr. 1990; 57(5):705-11.

7. Kuriyama M, tomiwa K, Konishi Y, et al. Improvement in auditory brainstem response of
hyperbilirubinemic infants after exchange transfusions. Pediatr Neurol. 1986; 2(3):27-32.

8. Hung KL. Auditory brainstem responses in patients with neonatal hyperbilirubinemia and
bilirubin encephalopathy. Brain Dev. 1989; 11(5):297-301.

9. Almenar Latorre A, Tapia Toca MC, Fernandez Perez C, et al. A combined neonatal hearing
screening protocol. An Esp Pediatr. 2002; 57(1):55-9.

10.Morlet T, Desreux V, Lapillonne A. Precocious maturation of auditory evoked potentials in
prematures: influence of gestational age and sex. Arch Pediatr. 1999; 6(1):75-8

11.Guilhoto LM, Quintal VS, da Costa MT. Brainstem auditory €voked response in normal term
neonates. Arq Neuropsiquiatr. 2003; 61(4):906-8.

12.Gupta AK, Mann SB. Is auditory brainstem response a<bilirubin neurotoxicity marker? Am J
Otolaryngol. 1998; 19(4):232-6.

13.Deorari AK Singh M, Ahuja GK, et al. One year outcome of babies with severe neonatal
hyperbilirubinemia and reversible abnormality in brainstem auditory evoked responses. Indian
Pediatr. 1994; 31(8):915-21.

14.Zahedpasha Y, Ahmadpour M, Ebrahimzadeh N. Severe neonatal hyperbilirubinemia and blood
exchange transfusion. Pediatr Res. 2003; 54(4):566.

15. Agrawal VK, Shukla R, Misra PK, et al. Brainstem auditory evoked response in newhorns with
hyperbilirubinemia. Indian Pediatr. 1998; 35(6):513-8.

16. Perlman M, Fainmesser P, Sohmer H, et al. Auditory nerve-brainstem evoked responses in
hyperbilirubinemic neonates. Pediatr..1983; 72(5):658-64.

17.Nwaesei CG, Van Aerde J, Boyden M, et al. Changes in auditory brainstem responses in
hyperbilirubinemic infants before and after exchange transfusion. Pediatrics 1984; 74(5):800-3.

18.Deliac P, Demarquez Jl, Barberot JP, et al. Brainstem auditory evoked potentials in icteric full
term newborns: alterations after exchange transfusion. Neuropediatrics. 1990; 21(3):115-8.

19.Funato M, Teraoka S, Tamai H, et al. Follow-up study of auditory brainstem responses in
hyperbilirubinemic newborns treated with exchange transfusion. Acta Paediatr Jpn. 1996; 38(1):
17-21.

20.Pasanisi E, Bacciu S, Fava G, et al. Brainstem auditory evoked potentials in neonatology: the
method-and results in a group of normal newborns. Acta Biomed Ateneo Parmense. 1996; 67(5-
6): 191-5;

21.Jiang ZD, Tierney TS. Binaural interaction in human neonatal auditory brainstem. Pediatr Res.
1996; 39(4 Pt 1):708-14.

22.Kohelet D, Arbel E, Goldberg M, et al. Brainstem auditory evoked response in newborns and
infants. J Child Neurol. 2000;15(1):33-5.



