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The Clinical Effect of Oxiracetam in Patients with Organic Brain
Syndrome -Double Blind, Placebo-Controlled Study

Byung-Chul Lee, Ki Han Kwon, Sang Yun Kim, Hong Ki Song,

Sung Min Kim, Kyung Ho Yoo, Hyun Mi Lee, Kyung Soo Kang and Yeo Hun Yoon

Department of Neurology, Hallym University College of Medicine, Seoul 150-020, Korea

Abstract—Previous experimental and clinical investigations suggest a possible role of new noot-
ropic drug, oxiracetam, in improving cognitive performances in patients affected by organic brain
syndrome. In this study, the cognitive and behavioral effects of oxiracetam treatment in patients
with clinical symptoms of organic brain syndrome were evaluated. Sixty-six patients were enrolled
and assigned to either oxiracetam or placebo, according to a randomized, double-blind design bet-
ween two patient-groups. Either oxiracetam or placebo was orally given bid for 8 weeks : daily
dose of oxiracetam was 1600 mg. All the patients, enrolled in this study, were diagnosed as having
mild to moderate cognitive dysfunction as defined by a baseline Mini Mental State Examination-
Korean version (MMSE-K) score between 14 and 25. The patients underwent, at baseline, 4 weeks
and 8 weeks after, routine laboratory study (CBC, SMA12, U/A, EKG) and the following neuropsy-
chological tests ; MMSE-K, modified Korean Wechsler Intelligence Scale(MMKWIS), Nurses’ Obser-
vation Scale for Geriatric patients(qNOSGER). Fifteen patients of whom were dropped out or exclu-
ded from the analysis because of poor compliance or violation of the protocol. Fiftyone patients
(aged 54~78 years, male 25, female 26) were analyzed (vascular dementia, 30 ; senile dementia
of Alzheimer type, 9 5 mixed type, 5 other cause, 7). Statistical analysis of the data demonstrated
that the two groups were comparable at baseline. At the end of each study period the oxiracetam
group scored significantly better on the majority of the tests evaluating cognitive function, psycho-
metricity and the improvement rating scale of subjective symptoms than placebo group, in which
worsening trends or no changes were seen on the whole. No side effects were noted during
oxiracetam treatment. The present study, showing positive clinical findings after oxiracetam the-
rapy, confirmed that this drug can be useful pharmacological treatment in organic brain syndrome.

Keywords [] Organic brain syndrome, oxiracetam, MMSE-K, MKWIS, NOSGER.
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Fig. 1—Chemical Structures of Oxiracetam & Pirace-
tam.
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a7k 153 o4 243 w|vkal #r}
a) thA] H AN jE =
b) gz3lo]mE xQlA Awuf
¢) &3y
d) 71eF Wlol 97 A5
* a~c)¥ Hachinski ischemic scoreol wlg} &7
@ 7144 MFFEel BT A 08 F 244 o
77} 7ye-skal MMSE-K Y7} 1573 olakal A}
a) 714938 Rl
by o 9 AFHe Aol
o) 98 9 zxpitA Ao

B7p7} 75 iAo 2 MMSE-K

Aol 24 AR gle #AEA AR EH

d) Ay Feol
e) AlieH Aol
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3 Ay 7=
a) A5 He Aozl A Hv) = AZ AAGA FHZo] e FREA AAAGEH Yo}
B3l MMSE-K 47} 144 olstal A$, AAR 5 HAd A3y, 38sh A3,
AT Ao S)o2 lse] okl olele B
b) A AlFE-E 283l Q= A
O F29 WA $& BAE volw Ak B4
d) A == 7 °J7] o343
e) ¥ Aol g&r ErkssAy dpgiaben shu me nEzle] Fort g AT
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A7 wsl, a Ao, AW 5o HA ZFAT FE AEA7FS AEsIdr)h 3 ofAle]) Habg PEE
w T2k o)xe] R, Al T 43} Alop, Al 2lste] k4] Fof Aol 7|F A2 ¥l
Hal, olv, £ WE o Y] 2 48 A -2 2 #E oJurd d A 2AHRBC, WBC, Hemoglobin,
To ule} 5%HAIZ(4, severe: 3, moderate ; 2 Hematocrit, Platelet), ¥ o43}3t7 AN dE e}, Fbil, &4
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Table 2. Summary of Dropped-Out or Excluded Cases

Item Oxiracetam Placebo  Total
Not being OPD Follow-Up 5 4 9
Side effect 1 0 1
Violation of the Protocol 1 1 2
Withdrawal the Concent 0 1 1
Development of New Disease 0 2 2
Total 7 8 15

= 7 Mo 59%(194)), ¢2x3to)n]d x]lA A|=j7} 19
%(6e), F3el 6%2d), 7Iet Asgto] 16%(54),
gjorol e ZH7t 58%, 16%, 16%, 10%= H-E4
79 o zlele @ldeh el Fopd A4l
ZAd ol 2}z Ak AR s Al gl A 2.38+ 0.61
1 178+ 083911 glekFoll A 27t 2.00+0.94
205+ 0.78 2 AA] 827 z}o|B Ro)x| %stch
&3 =okzl MMSE-K, MKWIS % NOSGERH &
Algdebol A 2021+ 3.33, 44211 1218 % 11258+
21.780]51.2.1 glefFol A 7hah 2042+ 241, 42.37+
1261, 114.21+ 19292 79 AT F2o3 A
ol& $1sitHTable 3).

FoF A MMSE-K & H49 Hiac Adod
o A& 20.21% 3.33F A 4F F 2190+ 42174, 8F
% 2316+ 3803 o2 %o A3} w|izste] Fof 85
T EAstHo R {0 wsE Bl ubd ekl
e FHI #eo)E Hola| wsichkFig 2).

ey Hae HEe vu Ay E A
Hy} F2y g A4l 5] Fof 45 3 8F Fof
528k zolE Holow 7|FHY dojFHeAME
Eof 83 ¥ FoFxlyl wiwste] fogh Wt Bal
o1} ek e wHA] glofFHell gloxut ot
8% ol Fol7t wiEkE MalrkTable 4).
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Table 3. Characteristics of Patients in Oxiracetam group and Placebo group

Oxiracetam(32) Placebo(19)
Age 65.5+ 5.70 67.1+ 5.81
Sex
Male 16 9
Female 16 10
Causes of OBS
MID 19 11
SDAT 6 3
Mixed 2 3
Other 5 2
Psychiatric Sx 238+ 0.61 2.00+ 0.94
Subjective Sx 1.78+ 0.83 2.05+ 0.78
MMSEK 20.21+ 3.33 2042+ 241
MKWIS 4421+ 12.18 42374 12.61
NOSGER 112.58+ 21.78 114.21+ 19.29

() : number of cases, OBS : Organic brain syndrome, MID : multiinfarct dementia
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Fig. 2—Means of scores of MMSEK before, 4 weeks Fig. 3—Means of scores of MKWIS before, 4 weeks

and 8 weeks after oxiracetam or Placebo with
results of statistical analysis(** . P<0.01, Pai-
red t-test).

and 8 weeks after oxiracetam or Placebo with
results of statistical analysis(** : P<0.01, Pai-
red t-test).

Table 4. Changes of Mini-Mental State Examination BB Oxiracetam [ZZZ Placebo

Baseline 4 weeks 8 weeks *%

Oxiracetam
Orientation 675+ 193 734+ 200™ 772+ 199**
Registrarion 282+ 047 281+047 *294+025*
Attention & Calculation 206+ 156 263+ 1.83* 294+ 1.79**
Recall 141+095 153+095 163+087
Language & Judgement 7.13+ 152 747+ 134 *7.78+ 126*
Total 2021%333 2190+ 421 2316+ 380**

Placebo

NOSGER Score

Orientation 648+ 176 689+ 163 668+ 203
Registrarion 2.89+032 2791042 284+037
Attention & Calculation 195+ 103 226+ 141 221+136
Recall 153+107 116101 121+103

Language & Judgement 758+ 102 753+090 *7.32+ 1.00* ;

Total 2042+ 241 2063+ 295 2021+ 341 Baseline 4Weeks 8Weeks

* 1 P<0.05 **:P<0.01(Paired t-test)

Fig. 4—Means of scores of NOSGER before, 4 weeks
and 8 weeks after oxiracetam or Placebo with
results of statistical analysis(** : P<0.01, Pai-
red t-test).
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F58 REE Hal AgAToM: self-care,  Taple 5. Changes of NOSGER
mood @ activity of daily livingollAl #-<2]3F WstE Bocoing doocks B wecks
Hal ubgd gjebatol| M ek ks HolA] ofsdr) Oxiracetam
(Table 5). Self Care 20031568 2128+ 4.71*% 2225+ 4.14**
QA Ao MG 2w 2 HAslgd e w o8 Mood 1766+493 18414390 1950 4.14*
W oAbl sl Bol oA Beof 43 ¥ FEn . Soaa] Behav?or 1875+ 4.70 1803t 445 19671 408
o)ake] AL B oo WMEs) w S Ao Tl Dl'StTlrblng Behawor 2153+ 390 21561284 2253+ 257
B Activity of Daily Living 1591+ 543 1631+ 528 17.81+ 500**
A7 wistel glei A% oo MAlES Ml o9 Memory 1850+ 508 1959+ 370 1988+ 351
b fjekatel] sl A g efTell 4] dA3] @ekod Placebo
Fo} 85 FoAm zhe oS Byr)k $83) Self Care 2022+ 519 2089+ 510 2121+ 481
glojMi Eok 82F ZTE oAl W AL o]Ale Mood 1789+ 431 1742+ 446 1800+ 521
MAEE Hal o7} gjokFel nlsl So5hA motr) . Soaa] Behav%or 1916+ 563 1905+ 531 1921+ 644
G J4) Zabe] HAELE ok Disturbing Behavior 2253+ 353 2263+ 281 2242+ 283
(Table 6). A F2#al H4l 24 v Adiivity of Daily Living 1505+ 496 1537+ 604 1563+ 646
45 F AHE oA Mg Hal 49 Hxr), Feof Memory 19374359 1963+ 385 2000+ 426
85 Foll= 5% ¥ ZAxolde] MRS Bal o9 * I P<0.05, ** : P<0.01(Paired t-test)
Table 6. Improvement of each Psychiatric Symptoms
No. of Case Statistical Analysis
Symptom Week Group (+++) (++) (+) 0 (=) Total {(+++) (++)< (+)< (-)
Reduced 4 0 2 16 10 4 0 32 6% 56%** 87%** 0%
Spontaneity P 1 0 7 11 0 19 5% 5% 42% 0%
8 (0] 6 14 8 4 32 32 19% 63%** 88%** 0%
P 0 0 8 10 1 19 0% 0% 42% 5%
Anxiety 4 0 1 8 18 5 0 32 3% 28%* 84%** 0%
P 0 1 8 8 2 19 0% 5% 47% 11%
8 0} 5 8 13 6 0 32 16% 41%** 820%* 0%
P 0 0 5 13 1 19 0% 0% 27% 5%
Depression 4 0 1 7 17 7 0 32 3% 25% 78% 0%
P 0 2 8 7 2 19 0% 11% 53% 11%
8 0} 5 8 13 4 2 32 16% 419:** 829 ** 6%
P 0 1 6 7 5 19 0% 5% 37% 26%
Personality 4 o) 1 6 17 8 0 32 3% 22% 75%* 0%
Change P 0 1 7 10 1 19 0% 5% 42% 5%
8 0 5 9 9 9 0 32 16% 449** 729%:** 0%
P 0 0 5 14 0 19 0% 0% 26% 0%
Sleep 4 6] 1 2 15 14 0 32 3% 9% 56%:** 0%
Disturbance P 0 0 2 17 0 19 0% 0% 11% 0%
8 0 4 2 13 13 0 32 12% 18% 59% 0%
P 0 0 4 14 1 19 0% 0% 21% 5%
Delirium 4 O 0 2 7 23 0 32 0% 6% 28% 0%
P 0 0 4 14 1 19 0% 0% 21% 5%
8 (0] 0 3 4 24 1 32 0% 9% 22% 3%
‘, P 0 0 6 11 2 19 0% 0% 32% 10%
O | oxiracetam group, P; placebo group, *; P<0.05 **; P<0.01(Fisher’s exact probability)

(+ + +); remarkable, (+ +); moderate, (+), slight, O; unchanged, (—)aggravated
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Table 7. Final Global Improvement Rating of Psychiatric Symptoms

No. of Case Statistical Analysis
Week Group [ (+++) (++) (+) 0 (—) Total |(+++) (++)C (+)< (-)
4 0 0 7 22 3 0 32 0% 22% 90%** 0%
P 0 1 8 9 1 19 0% 6% 47% 6%
8 O 4 10 14 4 0 32 13% 44%** 87%™** 0%
P 0 1 5 12 1 19 0% 5% 32% 5%

O : oxiracetam group, P; placebo group, *; P<0.05, **; P<0.01(Fisher’s exact probability)
(+ + +); remarkable, (+ +); moderate, (+); slight, O; unchanged, (—)aggravated

Table 8. Final Global Improvement Rating of Subjective Symptoms

No. of Case Statistical Analysis
Week Group |(+++) (++) +) 0 (-) Total | (+++) (++)C (+)< (-)
4 (0] ‘ 2 3 16 11 0 32 6% 16% 66% 0%
P 0 1 9 8 1 19 0% 6% 53% 6%
8 6} 3 9 15 5 0 32 10% 38% 84%** 0%
P 0 3 4 11 1 19 0% 16% 37% 5%

O : oxiracetam group, P; placebo group, *; P<0.05, **; P<0.01(Fisher’s exact probability)
(+ + +); remarkable, (+ +); moderate, (+); slight, O; unchanged, (— )aggravated
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Table 9. Improvement of each Subjective Symptoms

No. of Case Statistical Analysis
Symptom Week Group (++4) (++) (+) 0 (-) Total [(+++) (++)C (+)C (-)
Headache 4 0 0 8 13 11 0 32 0% 25% 66% 0%
R P 0 1 9 8 1 19 0% 5% 53% 5%
8 0 2 10 8 11 1 32 6% 37% 62% 3%
P 1 2 7 9 0 19 5% 16% 53% 0%
Dizziness 4 0 0 4 16 12 0 32 0% 13%* 63%* 0%
P 0 0 6 11 2 19 0% 0% 32% 10%
8 0 1 6 11 13 1 32 3% 22%* 56%* 3%
P 0 0 5 11 3 19 0% 0% 26% 16%
Energy 4 0O 1 5 13 12 1 32 3% 19% 60% 3%
loss P 0 2 7 9 1 19 0% 11% 48% 5%
8 0 3 6 18 5 0 32 9% 28%* 84%** 0%
P 0 1 7 5 19 0% 5% 42% 26%
Indigestion 4 0 0 3 9 19 1 32 0% 9% 37% 3%
P 0 0 4 15 0 19 0% 0% 21% 0%
8 0 0 4 10 17 1 32 0% 13% 44% 3%
P 0 0 5 14 0 19 1 0% 0% 26% 0%
Appetite 4 0 0 3 11 17 1 32 0% 9% 44% 3%
P 0 0 6 12 1 19 0% 0% 32% 5%
8 6] 0 6 12 13 1 32 0% 19% 56% 3%
P 0 1 4 13 1 19 0% 5% 26% 5%
Tinnitus 4 0 0 0 9 23 0 32 0% 0% 28% 0%
P 0 0 3 16 0 19 0% 0% 16% 0%
8 0 0 0 9 22 1 32 0% 0% 28% 3%
P 0 0 3 14 2 19 0% 0% 16% 10%
Coldness 4 0 0 2 13 17 0 32 0% 6% 47% 0%
of P 0 2 8 8 1 19 0% 11% 53% 5%
extremities 8 (¢) 1 6 9 16 0 32 3% 22% 50% 0%
P 0 1 8 8 2 19 0% 5% 47% 11%
Numbness 4 (@) 0 4 10 17 1 32 0% 13% 44% 3%
of P 0 0 8 9 2 19 0% 0% 42% 11%
extremities 8 0 1 5 12 14 0 32 3% 19% 56% 0%
P 0 2 6 9 2 19 0% 11% 42% 11%

O : oxiracetam group, P; placebo group, *; P<0.05 **; P<0.01(Fisher's exact probability)
(+ 4+ +); remarkable, (+ +); moderate, (+); slight, O; unchanged, (—)aggravated

obzl QU AR dFAM7MAE 7 o E 2 7] loidv} 83 sakdle] 3l < fEsty &48
Ag 7l o8 7A] ohd HdAE H3A7E AR A oA ubd H¥{ FIgholl Al of
Mg Jatel A8 glont T 2w EH4E 2, AYA A5 §3he] Aol A, o
7137 e AlA el ) @ Wkt Al ] #gske) ofy] w) s

Oxiracetam2- GABA-GABOB #%4 %9 3}z T2 HAZHe FAAES 7ty ¢u}? w3 1
1986 o]eR2] ISF 2 Ciba-Geigy, SK & Felel ¥ 2 Forzel el AR R eshs dubHal

£A&

EATE EEe Wil Y2 HAs 3 AAlAE okE el T oigF 13 xE3t
Aok 22 AZS) FERA] o]v] A <kedl pirace- g4x8o 2 FHe] 75E FAAT FEHoR
tam-& 7]&o] <e]A dehydrogenated ergot alka- = Exe] A4e Beslrg sAA HEE sk
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AA Agans vehlls o2 dojxict? st
Ao ATP Hee] Houx] dHE 7H53
o} o]&g Zvh Az} gzl RNA 59 At
Hape) Ay F7HO Fo] TR o7 o]F 97
2 JAaddFel A weshl Z|El ofe] Al o3t
vt 7|AAd X E3Ed 3R] S NI
_‘E‘A.TLE]?JC}.H 14)

Oxiracetam- piracetam} m}27}x] & Q12 A §}4]
o] ¢lelA lecithine®} phosphatidylethanolamine 2]
g5 FAX T 53] o] F /1A A AA FAd
9lo] 4]+ phopholipase Aol & =tg-o] )& 7%t
Ao R deFHch® ole} e AAH HER Fo A
F-of ghugl AL AAAE &4 ForaHg-o] A4
2R B ¢ Qv =g AW 2 AR AYe
%23} phosphatidyl choline¥} phosphatidyl etahnola-
minedt4, phospholipases} ¢l A 7] = 350
3t o F-ZA7fel| A, piracetam¥} thE A2 oxirace-
tamo] Al A SHabe] AbHow B4 AT
qAA = HARAE Hekgichs Apddelnt & Alahy)
9]el| A} phosphatidylcholine®} phosphatidylethanola-
mine 3417 Z2(CDP-choline or CDP-ethanolamine
+diglyceride --- Pt-choline or Pt-ethanolamine+
CMP)Z &% wA/(rate-limiting)7} oz} 2 <
A AE 2H-g veblin ol A4 odr) Hae o
Az 2HEE 7HA=dl ol AES] Tz 9 7]
53 A9 fRet AAE onldic)h wmg Endt
o] 8ol tgt oxiracetam®] ZFA12Hg-0] ¥ 23] EAfo)
Qe A5l dME 2 AFE vepicke He
ufg- FolER Al MAtAF 5 ET] A Mol
=] 3 = ATP/ADP ratio7} AF4-=ch!'® gt
2% 3HA choline®] MEFTE F7HA1A sutel A ace-
tylcholine o] &-§-& &A1 Z1ch)” oxiracetam-2 4,
EE 9 AE zgo] ¢lm A" AFont AEAl
A gk #Ade] glom kA el 9le] A E oxira-
cetam-& EAo|v} o|3Erx] Fabge gloh®

1989+3 Mania 572 & dg-ol4st 7o) {ARE
3z} 2894 & tAke g IPSC-E(Inventory of Psychic
and somatic complains in elderly), Blessed demen-
tia scale, NMICS(Newcastle Memory, Information
and Concentration Scale) %! U4k o]3}8t ZJALE

A3 stod oxiracetam®] JAHA Ao} IHMEE #

oFr3 Bl ZESSIL 2 A} oxiracetamFol A
Fof & IPSC-ERT2] fo3 s Hel whd ¢
ofFoll e A3 WHEE Holx ooty 5 s
Aol M E e, B ? 2x, -5, 7
i, Egbell glojA] ol vl f-2ld S A
Ale] glddeh =g NMICS AHae} Avl Hmo|Am
T ke folgh xlel7) Al g Wk e dig
A Hrlg ol&stE Hrtel sleld F 7 33
Zkzre] f-ofjt Wzhs T LR S3] A
oA 9 Aol B EE AL sl FAtbe]
Au|ste] Tk AT HEw ol weh
oxiracetam-2 ThHA] Ao ojt vl Faje} ofm
slo]M e xqlAd Aul ZAbe glejy BF A3}
ok ¥asteich o] A AiE ¥ A7st ¢la
shed oleld Hrl Hxr) Ae et QA v
=27} glont A 2 frArRE AFtet & 5 9ok =37
¥ ATelMe 7R HEFTEY 7 Yel Ashe
Hepgelo] W 34 AxE HAse o] AFE
Aol opet &= AlA Azt S4B A Qx|
7158 2R A AEA S A HxE B
Agh dTelnEg HrpA ke glejMm gl ey
24 N4 Aol W oxiracetam®] & 3= HA4313]
edotrh 28y} Baumel 5|} Ferreo®P9] &9
o)shm =7 e 23k vl ol 4, Mangoni $°23} Di-
sken §%-& okzato|nd ol X|ul #alel] 9loA

3] At slsloh Busksich
F2bgdel glolAs o]H g AFE Fuld F
3 A Ao, eEAN, F71H Fo] BaEg]
o1} i) W AvaiA FUE U9 AHEE= o}
ym olefgt HatgE2 gokrol e velhd 4 g
o2 B ool A ARG 5 23] 1elol4 Y
Zhat oAbl £ Apol 2 kg A7 €7k dlch
FET ool VAN HESFd A Tty BEAe
7l Anbd Ashe] Frkel 5wl &5 b4
ol oxiracetame] Mol w]z|z <k olulule]
4% 7T M) FaE Bch® Ty
ol it Hut ArRe ofH wstE @aAs] o
HI AARg o] &3 B o Ml e iy
de AT A dut xHE "]?%‘?fb—

A e 24 sl e.n g oA diske] A

& od7b djRelda Fof F 1‘]44
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ofa wishe #AY 5 gisick =3 EREPZAfe)
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A dgked ol 7| vFot Fe At
3A) #zke] gxot 2 €31 kS HeAe] sk
o)5}5tA ZAlellA FoF Foll A4 WFE wohls
A= goded ol o)™l ®us kA A9}
Qx st vlA A T F Y-S #AF
Uk

A7) 522 A W3 g8 YAATE HES e
ol E WE oi Ak ARE Bele ARt
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B o) A7) slof dlx ATelMm 952 o]H A
FA e} 7ol A-$-3 AE Ik webA oxirace-
tame] 7]1AA HEF shate] A el slelA
abdalA FoA F e T FAEY AsACL
RHed AR

4 &

7N1AA HEFEFd M AR HAAL 715 FAIAIQL
oxiracetam®] JAHA & 3te} kA A-E HES] $3)
19921 104 14%E 1993 949 304717 &9
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