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The Effects of Antiepileptic Drugs on Balance in Older People

Geun-Ho Lee, MD, PhD

Department of Neurology, College of Medicine, Dankook University, Cheonan, Korea

Background: The purpose of this study was to quantitatively assess the subclinical balance dysfunction in elderly

people taking antiepileptic drugs.

Methods: We recruited sixty-three patients who were at least 50 years old, without complaint of dizziness or

imbalance, and on a stable dose of carbamazepine, lamotrigine or levetiracetam. Their balance scores were

compared with those of newly diagnosed untreated age- and sex-matched epilepsy patients (n=21). All the

subjects underwent balance measurements that included an activities-specific balance confidence scale, quantitative

caloric and rotational chair testing and posturography. The spectral frequency analysis of body sway while
standing upright was also investigated. Sensory organization (SOT) and motor control tests were done by

computerized dynamic posturography (CDP).

Results: The sway distance and area of center of pressure significantly increased in the patients treated with

carbamazepine. Spectral frequency analysis of this group showed a significantly increased spectral power at low
and middle frequencies on the antero-posterior (Y) plane and at low frequencies on the lateral (X) plane. CDP

showed no significant differences in SOT results among the groups. However, motor control test revealed

increased latencies and slowed adaptations in the carbamazepine group.

Conclusions: These findings suggest that newer drugs such as lamotrigine or levetiracetam may induce less

disequilibrium than carbamazepine in older people on monotherapy for epilepsy. The disturbance is likely related

to slowed central postural reflexes.
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Figure. Sensory organization test. Condition 1. Fixed platform and visual surround; Condition 2. Fixed platform, eyes closed;
Condition 3. Fixed platform, sway-referenced visual surround; Condition 4. Sway-referenced platform, fixed visual surround;
Condition 5. Sway-referenced platform, eyes closed; Condition 6. Sway-referenced platform and visual surround.

HAZE A Qs S2tell Bl 7lsk= o2l o] G4 (center of
foot pressure, COP)©| FQ3HA A7l ZZo] AFFEl A
=it ZF Alee] A ARES 10=9T). o] EAgkllAl cop
589 Bt Ag] 4 HWAHI power spectrumo] FHFTE,

X (lateral) ¥ Y (antero—posterior) oA 2] COP %2 .9]
STk 0,01 HzollA] 5.0 Hz o]} 9ol A1) power spectras
AArstgict, Fata: 92 0.01-0,70, 0.70-1,00, Zg|aL
1,00-5.00 Hz9] Al ooz Vegict

2) B4 ZAM|&A7](Computerized dynamic posturogra—
phy, CDP) A}

2 ol A8 CDP7]7]+= Nashnero]] 2|5} 1986'A44-E]

A3 EquiTest version 4,00tk o] HAl l= 22

= U= AP (visual surround), &2 4= Q= WiKplat—
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Table 1. Demographics, daily dose and the results of the standardized vestibular tests, activities-specific balance confidence scale

(ABC scale)

Carbamazepine Lamotrigine Levetiracetam Untreated
(n=21) (n=21) (n=21) (n=21)

Age (years) 61.5+£8.3 60.7+9.3 60.5+7.5 59.5+7.5
Male:female 9:12 9:12 8:13 9:12
Average daily dosage (mg) 650 325 1750 0
ABC scale (0-100) 83.0 84.0 86.2 88.0
Vestibular test results All normal All normal All normal All normal
= AR FPE AT 5 e | TAY oF 12.5° o] o] 7hefA] = AMEEEY AEVE S
o] 0.2 0o AR LT HYo| §Aw] Fart
S W& 1008 22 sho] SHigE Fpoleh, HALS] 7152 Zh 3) AR71% At
MR AR FAE 7Sk, HHE TAe] u]e] U 2} SRS AAIRE ASH ZAke B4 WY 71 2AkE
= o= A2t 3l ez &8Eth cDPel AAEE A HRIT} o]0l activities—specific balance confidence (ABC)
A} HPHRS o] A O] E=RofA] ApA|E] Awstqleh® 27 1,2,32 scale’7} HA7]% #AHvestibular function test)7} ZFHE| %]
I AR A Z42F A, = ASkE W, E5E Al o}, HA7)s HAl= e Al&e-5, 9E85F, OKN 52
7} 5o 20 FAste] BB fAol Bl Wag RS A1 ZAL A4 Qe WKl 93t B
o} RAHGE A1ZHY] FakE AT = QI=AE AR 24 AAE 2 32 HAHMicromedical Technologists Inc,
4,562 A Al 2Aeltit gFole AW, & BH7H9 Chatham, TL) 5] EgH=|ict”
B %= (sway referenced somatosensation) A% Tldt 2 A4E ZF AE 7he] HAF A3}9] H|nE= ANOVA, H|X| =3}

oA HARgHFig.).
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4 9] 25FFE 235k 71aL8]%d Z(long loop path—
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MCT AR s R ] d&5E7Hso2 249
< wjof ool wekA] AIAI7F AAIE KB 915 FA7EA] 9
AR FHE71E SAec 5 HhEA Q] whke] WSt tfa)
of ZAxH w1 AEE dAIsk=s 582 48 E(adaptation)
=

=
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Table 2. Variables of static posturography

Trace surface (cmz)
561.6+101.3°

Trace length (cm)
429.4+171.3"

Carbamazepine

Lamotrigine 340.5+73.5 310.6+75.7
Levetiracetam 321.6+62.1 301.8+68.6
Untreated 310.5+42.7 271.1+64.1

°p value<0.05

FoFIk] H|al= Student’s ~testE A8l oH pglto]
0,05Htt 2h2 wjof] FAXCR {oJ3t Aoz skt

g 4

7} g2k ol Al Ltolut Aol ofgh f-oJgt Afol= §Igitt
7} oFE Fo] 85F9] HHS carbamazepine®] 650 mg/day,
lamotrigine®] 325 mg/day, “12]il levetiracetam©®] 1750
mg/day©|{th. ABC scale> Atk 7l -2k Z}o]7} §lgict,
RE BABE SmAT BAS A A 5 AT
Ape) HepH 47N AN A4 HeHE elcHTable 1),

1 A4 AN 247] BA § SaFuee 2qEY 24

G E HE floll == H3L A & 1l carbamazepine F
ool Aol coP HHL] F8 7 (trace length) ¥ 58
(trace surface)2 lamotrigine} levetiracetam Foj4t L HJ
B2 HTE F-25HA) ZAtH(p<0.05)(Table 2). Carbamazepine
FolrolA =2 A%E W9t B v 2+ A5 5T (antero—
posterior plane; ¥) W ZHMFE QWH(lateral plane; X) AollA]
92 58 Fued A powerZt o5k ZTH(p<0.05)
(Table 3).
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(p€0.05). HSEAHE Bael WHEE SHelo] that A4
HEZA7] Hhgo] =2A UK p<0.05).
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At Aol A FFEo Q52 A2 AEDO] &5h=
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el o] oFle] o) BRI

A2 o 4= Qlt}, Carbamazepine F6{+-2 lamotrigine ¥

o] ¥ W= H=rf Bl

levetiracetam FoJHH T} =& 79 wo] =e ATt =2
HAo] Z7PFR o o5 HY fAIE Hslixe Azl
o ojzsit Aoz Amut B Az 4R 5oz <
A AR 20500 0] = "ol ol2et et HRE o
Aol SUE 717} Qo] jEslo] g Qbatol 45 o
3. 25 2ol Golpt ol el A4 A Alztel
| SHEopA s e 25

S1e) 217t 1ol of3) chgsA WS e 1A E20)
A Featol| A J—TJ']'W]'X]—J T FAHE power spectras
&oto] e 4= St} AlA 89 AFa g9 AYA
Yol oJaff 2w n|Z 7|5o] EAHE SAFEl4= 0.7 He
oape] FulolAlS] powerrt 0I5 /bR HoES Hel
tha sttt Carbamazepine EojHES JREL 0.01-0.7
H29) Aol 4] power’t Z7HSHEO B o] BASC] A
T8l HE 75 T AEA A2 A9 ol whiEe obd
Aoz A7FE

CDPY] SOTo|A 22t 22E0] whg ol Slof ZF oF=
TE] th2T7roll Rt Zel7t GIE Ax o5 Aol

O

Table 3. Results of spectral frequency analysis, in both open and closed eyes condition

X1 X I X I Y I Y 1 Y 1

Carbamazepine OE 23.1£3.3° 4.89+2.1 1.16£0.9 22.3+3.8" 8.3£3.2° 0.9+0.8
CE 23.8+1.5° 6.7+£1.8 2.8+0.8 22.4+3.7° 13.248.1° 2.6x1.1

Lamotrigine OE 15.5£1.0 4.3+0.5 1.2+£0.8 15.2+£1.2 4.9+1.3 1.0+0.6
CE 18.5+1.8 5.9+1.1 2.9+0.9 17.1£2.1 4.7+1.1 2.4+0.9

Levetiracetam OE 14.9+1.1 4.5+0.6 1.2+0.9 14.1+0.9 3.9+1.3 1.0+0.7
CE 19.1+1.0 5.9+0.9 2.9+0.9 15.5+1.3 4.0+1.1 2.4+1.1

Untreated OE 14.4+1.1 4.18+0.5 1.3+£0.9 13.9+1.1 3.4+0.8 1.0+0.7
CE 19.1+1.2 5.8+0.9 3.0+0.9 14.1£1.9 3.5¢1.1 2.3£1.0

OE; open eyes condition, CE; closed eyes condition, X; meantSD of the power spectra on x plane, ¥; meantSD of the power spectra on
y plane, I; frequency range 0.01-0.7 Hz, II; frequency range 0.7-1.0 Hz, III; frequency range 1.0-5.0 Hz.

°p value<0.05

Table 4. Posturography component scores among treatment and untreated groups

Carbamazepine Lamotrigine Levetiracetam Untreated

Posturography

Condition 1 90.1 933 92.3 93.4

Condition 2 86.5 89.6 87.7 89.2

Condition 3 84.4 87.1 88.5 90.8

Condition 4 65.7 76.2 76.3 77.1

Condition 5 48.2 49.2 51.2 55.2

Condition 6 473 48.6 50.1 57.6

Composite score 70.3 74.0 74.3 77.2
Latency (ms)

Backward translation 161.5" 121.4 120.3 1154

Forward translation 165.2" 124.7 123.4 121.2
Adaptation

Toes up 123.7* 76.5 75.2 71.2

Toes down 120.4" 74.6 73.3 68.3

“Significant differences (p<0.05) compared to the lamotrigine, levetiracetam and untreated groups.
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