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— Abstract —

Brainstem Auditory Evoked Potential After Antibiotics
Usein High-Risk Neonates

Kang Sik Lee, M .D., Si Bog Park, M.D.*, Hyun Jung Kim, M.D.,
Dong Hwan Yun, M.D., Hye Sun Yoon, M.D.**, Hong Joon Kim, M .D.

Department of Rehabilitation Medicine, Eulji Hospital, Eulji University School of Medicine,
Department of Rehabilitation Medicine, Hanyang University College of Medicine*,
Department of Pediatrics, Eulji Hospital, Eulji University School of Medicine**

Objectives: To evaluate the relationship between the brainstem auditory evoked potential (BAEP) and the
risk of hearing impairment in high-risk neonates treated with antibiotics.

M ethods: Control group consisted of 30 high-risk neonates treated without antibiotics therapy and experi-
mental group consisted of 30 high-risk neonates treated with antibiotics therapy. Gestational age, correct-
ed age at the BAEP study, birth weight, medical history and type and dose of antibiotics were analyzed.
Results: Corrected age at the BAEP study, perinatal asphyxia, infection, antibiotics correlated with the
latency of the BAEP study significantly (p<0.05). Prematurity, perinatal asphyxia, antibiotics had influ-
ence on the latency of the BAEP study significantly (p<0.05). Wave V latency and IlI-V and I-V
interpeak intervals at 70 dB and 30 dB, I-111 interpeak interval at 30 dB in the experimental group pro-
longed as compared with the latencies of conrol group (p<0.05). There was no significant difference in
the latency of the BAEP study between different antibiotics types (p>0.05).

Conclusion: This study showed that antibiotics may be one of risk factors that induce the hearing impair-
ment in high-risk neonates and the brainstem auditory evoked potential study may be important in screen-
ing of the hearing impairment in high-risk neonates treated with antibiotics therapy.

Key Words: Brainstem auditory evoked potential, High-risk neonates, Antibiotics, Hearing impairment
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Table 1. General Characteristics of Subjects

1. )4

2004 195 20051 3€7HA] SAHYD Aol
A =7k A9 AA} el Aol F 4
of, T4 Fhb wHEITNES, AAF 24,

=
FAZH 28 59 AFAAE za glon SxHd
ya

Ao} @A Qedte] P, 9% 5o ARE
ol FAAE TP 3092 o sglon dx
& FBANE 23 ot A ARE A g

Ao} 308 S o2 319tt. (Table 1, 2, 3)
/dzﬂ:,L 30131_/] /Htgv‘f‘___:_‘i_“]:_-_ 16}]. 141:!1 o:]o} 161310]
don AR Fi 37F+4.8901U5, wHAH
S i 43F+4.7401Q 1, EAAFTLS HT 2774.0
+791.3 golh. dizT 302 AEE
W, oo} 155 AP P 38F+4. 7
AAEE BF 447+3.020]2 T
I+ 3357.7+£418.8 go|it}. Ad+F °§°}9]
hzFol ve BARCE F5A
p<0.01), AeAFE Y wPdde A7 hzT
o EAACRE #93l 2po]E Holx| &t} (Table 1)
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2. -tk
fF71Ee] dets BalA ool 2AY, By 4
FoAH gAY F7e Fo 71k AR TR
Ao T 7} Fhole] AFo| BFo] FofHQlal,
vancomycin =9 F sE5 543sle] Fogol
255 IRlsirt. AAARF S Dubowitz %9
139 eJ3l 24 F75 S5t 7SR, AHA
ol AAN7IA] 9] 717HE fHatele] wA AR TFakith
AL 97 A55 Adsh] flste] x28sta o
A sen, HAM 28 1Y JFE wiAE]
98ked 10% chloral hydrate 0.5 ml/kgEs EH8A1A

Experimental group

Control group

Number of cases 30 30
Sex

Femae: Male 16:14 15:15
Gestational age (week +day) 37+48 38+4.7
Corrected age at the BAEPL study 43+4.7 44+3.0
Birth weight (g) 2774.00+791.30* 3357.67+418.81

Values are mean+ standard deviation.
*p<0.01
1, BAEP: Brainstem auditory evoked potential
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Table 2. Characteristics of Experimental Group

) Corrected _
Patient Geﬂaz;tgonal age at the V\?;g: i Major diagnosis Type and duration of
(No.) BAEP'study antibiotics (day)
(wesktdy) iy O
1 F 34+1 37+1 2070 14, LBWIS, P° A4, AS*7,Cl*4
2 M3 40+2 42+6 2900 AF AM?®* 8, C3" 8
3 M 40+3 44+6 2990 ICHs, & AM 5,AS6
4 F 36+6 38+6 3200 AP, P A4, AM 2, AS9, C32
5 F 36+0 44+1 2500 HB™, P AS4,C34
6 M 34+6 39+2 2350 LBWI, P AS7,C37
7 F 40+4 48+1 2980 | AS8,C38
8 F 30+4 35+4 1420 LBWI, P A 6,AS13,C312
9 M 40+1 46+6 3260 AP, 1 AS5,C35
10 M 32+5 42+0 1080 AP, LBWI, P AS9,C39
11 M 40+1 47+5 3250 Sp+ AS1,C34,M*4,V*40
12 F 40+0 41+3 3470 | AS6,C36
13 F 41+2 45+2 3820 ICH, S AS7,C37
14 M 38+0 45+2 2940 SP A14,AS2,C32MT
7,V 10
15 M 39+0 44+3 2900 AP AS6,C36
16 F 40+6 52+1 3480 I,S AS8,C38
17 M 37+5 41+3 2680 HB, SP A 16,AS3,C32,V 11
18 M 38+1 46+5 3100 AP, | AS7,C37
19 F 39+3 46+2 4650 CH%, | AS5,C35
20 F 33+0 39+2 3100 AP, I, P AS9,C39
21 F 40+2 47+0 2770 | AS8,C38
22 F 32+4 38+6 1920 AP, I, LBWI, P AS9,C39
23 F 39+0 45+5 3760 HB, | AS4,C34
24 M 37+0 42+0 1745 LBWI, | AS10,C310
25 F 39+3 45+0 2760 AP AS8,C38
26 M 40+1 44+1 3250 SP AS1,C34,M4,V 2
27 M 36+2 45+0 1815 LBWI, P, | A4,AS11,C38
28 F 35+1 41+6 1685 HB, LBWI, P AS10,C310
29 M 40+4 49+1 3390 I AM 11,C311
30 F 36+1 41+5 1985 LBWI, P, | AS11,C311

1, BAEP: Brainstem auditory evoked potential, 2 F: Female, %. M: Male, “. I: Infection,

5. LBWI: Low birth weight infant, ©. P: Prematurity, ”. AP: Asphyxia, &. ICH: Intracra-nial hemorrhage,

°. S: Seizure, . HB: Hyperbilirubinemia, *. SP: Sepsis, 2. CH: Congenital malformation of heart, . A: Aminoglycoside,

1. AS: Ampicillin/Sulbactam, . C1: First generation cephalosporin, **. AM: Ampicillin, . C3: Third generation cephalosporin,
B, M: Meropenem, . V: Vancomycin, 2. MT: Metronidazole
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Williston®] el JAS ], 7z} gto] HA7pe] A A A, tizwd dda ke A=,
EAIE AR ST 24 gkl dert FElehA wHAR, SAAT 2 FHA SHg 1, 11, VIt
QA 28] o1 W AWAE Q8H S hed A BEgH ML 11V, 1em FVIRbaAe
e shgel e Adlsdn, BEUE Hagab) G Y 2 TAYE A9
EAIEA A2l SPSS version 11.55 A8l 1, atsich. patel 0.058 T &5 o SAA R fFog A
Wb A7 24 239 2 98dde] 4BE o= %%}aa
AE Lolir] 98] Pearson 4#A4 2 Spearman
Table 3. Characteristics of Control Group
. Corrected
. Gestational . .
Patient age at the Birth weight . _ )
age Major diagnosis
(No.) BAEP" study (9)
(week+day)
(week+day)
1 M 37+4 47+5 3270 12
2 M 38+0 42+3 2600 HB?
3 F 37+0 45+6 3200 HB
4 M 41+3 48+0 3960 HB
5 M 40+0 46+1 3200 HB
6 M 39+1 41+1 3570 CLP*
7 M 39+0 43+4 277 |
8 F 38+1 43+6 3710 HB
9 F 40+0 44+4 3700 HB
10 F 40+0 45+2 3650 HB
11 M 38+0 42+4 2850 HB
12 M 36+6 42+4 2830 HB, P
13 F 39+0 43+2 3250 HB
14 F 40+0 44+0 3700 HB
15 F 38+1 41+5 3300 HB
16 M 40+0 46+5 3640 HB
17 F 37+2 44+3 2900 HB
18 F 38+4 42+2 3810 HB, CA
19 F 36+1 43+6 2520 HB, P
20 M 40+1 57+6 3800 ICHe
21 F 36+0 40+5 3140 HB, P
22 F 39+6 44+1 3940 HB
23 F 35+0 40+1 3320 HB, P
24 F 41+4 45+4 3100 HB
25 M 39+6 43+0 3900 HB
26 M 38+4 43+1 2900 HB
27 M 37+3 45+3 3400 HB
28 M 39+3 44+0 3300 HB
29 F 40+2 44+2 3900 HB
30 M 37+4 44+0 3600 HB
!, BAEP: Brainstem auditory evoked potential, 2 |: Infection, 2. HB: Hyperhilir-ubinemia, *. CLP: Cleft lip & palate, °. P: Prematurity,
¢, ICH: Intracranial hemorrhage
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aET AAote] F A F wH AR (Pearson’ s
correlation coefficient=-0.293, p{0.05), 47| 7}
AHSpearman’s rho=0.306, p<0.05), #<d (Spear-
man’ s rho=0.387, p{0.05), &AAl(Spearman’s
rho=0.305, p<0.05)¢] AA7F H3F 229 HAL
273 BAHOR Fo3 4# #AE B, Wi
AL Bl wAdA", FAAAZT. vigol AAS
A, FA7] A BAAZE 2o 2eEda, 39
Mo A mlgot, FA] ZRAL, A9 Q1AL H3E
29l AN el BAReR fostAl 9k
vl Ht}. (p<0.05) (Table 4)
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Table 4. Relations of Mgjor Diagnosis and Results of BAEP Study

50} 201 7]

= T

om, Fo 717+ vancomycin®] 15.75
t}. (Table 5) A& FPAES 15
= e, 199 B 2.5%9 IA
A4 F aminoglycosideS ok
7= THelleH | vancomycin
HolQlal, 1% aminoglycoside®} vancomycing

= -

a9 AlAole| A =7t
=9 AFAl VIt A<
[I-V, I-V 334 9 30 dBO &9 A=A Vit
Alb -1, TI-V, 15V 32AI7E izt w8 A
Aoz fosiAl A=t (p<0.05)(Table 6)

Regression coefficients

Major diagnosis
B p
Antibiotics 0.122 0.038
Birth weight -0.029 0.084
Corrected age at -0.375 0.061
the BAEP study
Low hirth weight -0.321 0.067
Perinatal asphyxia 0.095 0.032
Prematurity 0.306 0.039
Table 5. Characteristics of Antibiotics

Type Number of cases (No.) Average duration (day)
Aminoglycoside

Amikacin 4 10.00

Gentamycin 3 4.30
Cephalosporin

Cefazolin 1 4.00

Cefotaxime 28 6.93
Meropenem 4.00
Metronidazole 7.00
Penicillin

Ampicillin 3 7.00

Ampicillin/Sulbactam 29 6.69
Vancomycin 41 5.75
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DET Lot FHM F0 22| 2t AR a TP HA

4. U SFE Lt HArLdel dAt

A S Folgt AFS aminoglycoside®t van-
comycing AHES (n=9)7} 1 & IJAAE AHE
& F(n=21) 22 Vo] Wt AR AAE &4
= "] HokE w BAACR fod Aol= gl

o}, (p<0.05) (Table 7)
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AAotol| Al HZbgel g 7R ¢
=, ¥zt zgz}%g}@gq Arbe ABAoln
AAtolth P H7F AAHEAS il SAF <)
A7 B =y —éﬁﬁ%‘iﬂl/‘i e AEAITE
msecHel 7155 5~T09 g2 F4d &dFA
A0 ZE A S] HAF Al Al AL EE
o Are Aox F N o] &9 A=5 Fo AA

Table 6. Peak Latencies and Interpeak Intervals of BAEP Study

stofol shul o3 AUES 2o AFomE 30 dB(E
= 40 dB)¥ =9 &9 A=Fo2E 60 dB(S2
70 dB)el ol ol¢5l3m Itk.” Stein "l ek
ol ABES] AR WAL T
Zirsle] 27 wole dobel i 3
HAEA 7«]71—7@0]]01 7].‘::/\40] =o dy ] ARTe} 1
el SAF wEaA HHAA Wt B2
£7E Woli Bope] oF Wk A7k A7bde] BA
7} e el rha s old B Aol

ABES AT SAFE BE AAddon A7
re —3‘7\]'37]":it‘ 30 dB, E1PAR e EX}E.L%]'E =
70 dBE AgSdo GAAE FoId Aoliel
H2E AR HAF 2204 30 dB 70 dB E

O

£

Tl Aleh A o] o] BEE o] UAIAQ
ATA JAANHT= o Az 27 o]ato] 98 7}
S0l Qo old fE] A &HQ F4 #HEE Ste
7ol ad Ao Yztert,

A gole] Al AbgolA aminoglycoside® F=

30dB 70dB
Experimental Experimental
Control group Control group
group group
| 2.27+0.45 2.24+0.66 1.67+0.39 150+0.41
Il 14.66+0.70 4.36+0.87 3.93+0.64 3.61+0.73
\% 6.84+0.69* 6.39+0.92 5.99+0.72* 5.45+0.85
I-111 2.38+0.42* 2.14+044 2.26+0.36 211+054
1n-v 2.18+0.25* 2.03+£0.29 2.07+0.33* 1.83+0.23
-V 4.60+0.47* 4.15+0.59 4.35+0.55* 3.94+0.67
Values are mean+ standard deviation.
* p<0.05
Table 7. Peak Latencies and Interpeak Intervals of BAEP Study
30dB 70dB
AVG OAG? AVG OAG?
I 2.49+0.70 2.14+0.63 1.69+0.42 1.42+0.39
" 4.60+0.94 4.26+0.84 3.88+0.75 3.50+0.71
\Y 6.65+0.93 6.28+0.92 5.69+0.89 5.34+0.84
[-111 211+048 2.14+043 2.18+0.69 2.08+0.48
"n-v 2.04+0.30 2.02+0.29 1.81+0.23 1.84+0.23
-V 4.15+0.52 4.15+0.63 3.994+0.81 3.92+0.63

Values are mean+ standard deviation.

* p<0.05

1. AVG: Aminoglycoside and vancomycin group, 2. OAG: Other

antibiotics group
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