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Objectives : Schizophrenia patients are known to be more prone to metabolic disease than normal people. This study aimed to iden-
tify the changes in metabolic parameters of schizophrenia patients using atypical antipsychotic drugs for 1 year.

Methods : A total of 200 schizophrenia patients were recruited and categorized into the aripiprazole-treatment group and control
group taking 5 atypical antipsychotic drugs. Comparative analysis were between groups. The prescriptions of psychotropic drugs
were collected by a review of medical records. Blood was collected after fasting for 12 hours at the starting point of treatment and
the 12th month, and patient medical records were evaluated for basici nformation and treatment history. Physical measurement,
the prevalence of metabolic syndrome and metabolic parameters were studied using ATP-I11 diagnostic criteria.

Results : From the study, the aripiprazole-treatment group had a mean weight increase of 0.6 kg and the control group had a
mean weight increase of 6.5 kg at the 1 year follow-up, showing a significant difference between the two groups. There were also
significant differences between the two groups in waist size, systolic and diastolic blood pressure, fasting blood sugar, total cho-
lesterol, triglyceride, HDL-choleseterol and prolactin level. Along with meaningful improvement of the symptoms, aripiprazole-
treatment group showed less effect on in abdominal obesity, diabetes, blood pressure, cholesterol and prolactin than other atypi-

Conclusion : Therapeutic intervention such as diagnosis, treatment, weight management and diet improvement is necessary for
schizophrenia patients. Psychiatric symptoms as well as internal meicine-related problems such as metabolic disease need to be
addressed in case management. (Korean J Schizophr Res 2015;18:59-65)

Key Words : Schizophrenia - Atypical antipsychotic drugs - Metabolic parameters.
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Table 1. Characteristics of demographic and biochemical parametric markers of total subjects
Avripiprazole group (Mean+SD) Other antipsychotic group (Mean+SD) p value
Total subject (N) 123 77
Male (%) 84 (68.3) 50 (64.9%)
Female (%) 39 (31.7) 27 (35.1%)
Age (year) 36.149.4 38.5+9.8 082
Education (year) 128+2.4 12.3+2.7 171
Duration of illness (year) 11.9+7.2 13.8+8.3 .094
CGI-S 4.4+0.9 52+0.8 .000
Weight (kg) 71.2+18.1 677126 093
Height (cm) 168.4+8.4 168.4+8.4
BMI (kg/m2) 25.3+53 23.6+3.8 .008
Systolic pressure (mmHg) 122.9+13.1 115.8+10.2 .000
Diastolic pressure (mmHg) 79.8+10.2 749+7.8 .000
Waist (cm)
Male 90.2+12.1 84.9+10.5 .040
Female 83.9+£13.7 84.9+10.4 164
FBS (mg/dL) 90.3+20.5 86.4+14.1 109
Total cholesterol (mg/dL) 188.3+39.3 175.1+34.5 011
HDL (mg/dL)
Male 42.8+9.3 48.1+10.9 .003
Female 51.1+10.9 56.8+11.2 .000
Triglyceride (mg/dL) 137.8+82.4 93.4+44.7 .000
Prolactin (mg/dL) 24.4+43.9 17.1+£14.1 173
QTc interval (ms) 415.3+21.6 413.9+21.5 .698

CGI-S : Clinical Global Impression-Severity, BMI :
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7709, p=.005). ﬂﬂ%ﬂﬂi Ol%ﬁi A PﬂJE AET 55.2%
vs. 52.0%, 2t 36.0% vs. 66.2% % 5-2]5t 2}o]& HolF
AcH(’=3.908, p=.033). FEHIF2 AAT 184% vs. 17.1%,
2 9.3% vs. 19.5%(;’=0.186, p=401), HDL Z&|A8=
AL 39.8% vs. 33.3%, IR 23.3% vs. 44.2%07=2.367,
p=.083), ZAA| ol A= AL 39.8% vs. 34.1%, R
9.3% vs. 46.8%(y’=3.164, p=052)F A|ZAF o= Fot
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Zpol7} JUAATE 52FEA - A= kol G293 ZFol7b 40.0%(y*=4.396, p=.032), E-H BT AT 41.2% vs.
ol AgtolA FoJgt 584 sk b BaE QITHGE 3). 44.1%, TNZ3E 37.5% vs. 70.0%(’=5.058, p=.022), TS A9

F47] A SN E QASEE FHEC] AETES Al T 23.5% vs. 8.8%, TN 17.5% vs. 35.0%(7=7.117, p=.007)
AN -3} 527N A 20.6% vs. 17.6%, RS 15% vs. 2 AR oA = o3k 2lo]7h QIR 525 A1 d o A=

Table 2. The change of biochemical metabolic parameters for 52 weeks

Aripiprazole group Other antipsychotic group
(Mean+SD) (Mean+SD) p value
Weight (kg) Baseline 71.2+18.1 67.7+12.6 .000
12 month 71.8+£16.6 742+13.2
BMI (kg/m?) Baseline 253+5.3 23.6+3.8 .008
12 month 25.4+5.1 25.9+4.0
Systolic pressure (mmHg) Baseline 122.9+13.1 115.8+10.2 .000
12 month 119.1£11.3 121.2+11.9
Diastolic pressure (mmHg) Baseline 79.8+10.2 749+7.8 .000
12 month 75.4+9.7 77.4+8.2
Waist (cm) Male Baseline 90.2+12.1 84.9+10.5 .000
12 month 90.6+11.7 91.8£9.0
Female Baseline 83.9+13.7 84.9+10.4
12 month 83.3£14.3 91.4+£11.5
FBS (mg/dL) Baseline 90.3+20.5 86.4+14.1 .007
12 month 91.0+20.4 92.2+12.9
Total cholesterol Baseline 188.3+£39.3 175.1+£34.5 .000
(mg/dL) 12 month 183.9+34.1 197.6+40.9
HDL (mg/dL) Male Baseline 42.8+9.3 48.1+10.9 .000
12 month 443+10.6 43.0+10.1
Female Baseline 51.1£10.9 568+11.2
12 month 56.1£10.6 54.6+10.4
Triglyceride (mg/dL) Baseline 137.8+82.4 93.4+44.7 .000
12 month 129.6+74.3 147.4+80.3
Prolactin (mg/dL) Baseline 24.4+43.9 17.1£14.1 .000
12 month 6.9+14.9 36.9+34.2
QTc interval (ms) Baseline 415.3%21.6 413.9+21.5 .004
12 month 406.1+£23.5 415.2+23.6
BMI : Body Mass Index, FBS : Fasting Blood Sugar, HDL : High-Density Lipoprotein
Table 3. The change of prevalence of metabolic syndrome and markers in schizophrenic patients for 52 weeks
Aripiprazole grou Other antipsychotic
p(r\?\ean irSgD) i group (MepO);\iSD) x RIS
Abdominal obesity Baseline 55.2% 36.0% 7.497 .005
(Waist circumference) 12 month 52.0% 66.2% 3.908 .033
Fasting blood sugar (FBS) Baseline 18.4% 9.3% 3.364 .049
12 month 17.1% 19.5% 0.186 401
Blood pressure (BP) Baseline 39.0% 18.6% 10.138 .001
12 month 22.0% 40.3% 7.709 .005
High-density lipoprotein (HDL) Baseline 39.8% 23.3% 5.885 011
12 month 33.3% 44.2% 2.367 .083
Triglyceride (TG) Baseline 39.8% 9.3% 23.098 .000
12 month 34.1% 46.8% 3.164 .052
Metabolic syndrome Baseline 35.0% 8.1% 20.355 .000
by ATPllla 12 month 21.6% 40.3% 7.709 .005

1) Abdominal obesity : male >90 cm, female >80 cm, 2) FBS =100 mg/dL or current ongoing treatment, 3) BP : systolic =130
mmHg or diastolic >85 mmHg or current ongoing treatment, 4) HDL-C : male <40 mg/dL, female <50 mg/dL or current ongoing
treatment, 5) TG >150 mg/dL or current ongoing treatment. ATPIlla : Adult Treatment Panel Il

Korean J Schizophr Res 2015;18:59-65 63



9

Alglto] izt vjgl f-olaH W fHES HoFrh
FEFGC AF T 88% vs 8.8%, R 7.5% vs. 12.5%,
HDL ZFAEEL AFLE 353% vs. 32.4%, R 250%
vs. 42.5%2 A2 A 9 503X HEo A ekatylol 89
3} 2oz} IQit) Teu; AR AIFITE 23.5% vs. 29.4%,

Y27 7.5% vs. 50.0% 5 AR A= ARTto] §-2l5H
FHEEO] =L (=4.422, p=.038), 525 FRAHAA=
Fa7boll §-2J3k 2ol 7k Q12THy’=3.232, p=.059). AH7|E
w2 QHFol|A] o] 523 Ae]| ABTE 6.5% vs. T
T 10.4%(=0.971, p=.234), TEY 12.2% vs. 15.6%(’=
p=.316), LAEZ 634% vs. 75.3%(’=3.087, p=.054)
Ol3} zjol= Ho|x| oFQIA|Hl tRo] Ald

=
AVF) 46.7%,
6.4%, HET

Zgof| A A2 EH(8.2%), AF57H23.6%),

%‘( A%), akathisia(11.4%), %
Atk dx=2 A5t
=29H(33.8%), BH(29.9%),

2-(273%) <=°] itk

i
ez
;
-

G
(@)
(o)
S
_l
2
1o
L
olN
1~ ot
[‘-LI
[
O
@

X 8. l%oﬂ ]

o 527 FRAY

I S 52 5%

oif ek Aol 2
3l Q= 1,103

RS
%‘%‘%% E—O:]_Zl’"(/)i—ﬂ, o] At & A7t} Akt 2ak3l

E 2RIl FFLIS0] CHARK|EO O|X|[= BgF Z=AF -

ok AT st AR FEE HaoAe 2
© Al AR 527 & FREEC] AL, tladt
& BF F7leRc dh, 2 AtolA dizto] Aol
vlaf oF=aA| 3l H47] A BFolA ZeetEle] fogt
T7PF BEEQAL, ARTS R BE FES A
AHgete B/ EHIAE Z2eE 227 Haste 2E
HoItk Aripiprazole ¢f&©] Z2eElo] WjX|= ggFo]
o)

A3, 08l $AZ WE 4 ke %?Lm%} o) 2
Ak o] Ate] Ak o2 AA, thAREEC] HA 2
x5 tﬂtﬂs}x] Eﬁ‘]—r,]-: x—lo]q o) =

. = naturalistic prospective S+
A0 & g AlerEo0]2]9] ‘%‘% |= oFEa 35}1}—4 Ry

xlﬁ—x] ol

=Y
OE
s

o

T
mln

g
Hﬂ
=
= m
A
1%
ftlo
_?L
N
).

Agpe) 57t Bl v
Sl ;Ho]r,]. 7]1
oﬂ ':L‘C‘ o F

FP
e
-Ll
J;
=2
>
o
=.
=l
g
N
o,
(@]
=2
=
:I:
)
>
B9
B

o{:

o
™
uore
12
o
il
U
=2
[N
Hd
lo
ot

(¢}
o
o
i
I
B o
N
N
o

e uk

i
of |
otk
filo

N
oo
il
>
ot
3i
S
1o
4>«

2
L
u
o
llel
:4_

Mo oF
?
E il
il f_‘;
ne o 2

ook
ol
2ad
2
Gz
2
= gg
EO
Pﬂi
10
=
9o
rir
olN
O?~
o

=
O
o off

52
52
H
4

,arlplprazole L /\] ‘:H/\]'&U -L]':IL}\é 2
G, O, ZYAEHE 5o vA= FFFo]
PrgrlekEof Hlg Hglom, o] Hil= 7]E9)
|5h= A3t AA, aripiprazole 2F&
o] glom, U HL-ox= 23]
AIE BoAFQloh UA), 23 dx=2 F
A EAloll thall A m&o] HE @t
A @Z}Oﬂ Al TA I‘O]” Ao tfgt Al At
1

B

Jo
iz
I
_\11

44

Iz ooy £
o2 =
o

r

4l

romy ofh

o
1o
ﬂJE

e

A2 3

J

o
s
b
>
)
ot I

>
i)
o
ox

B
f‘f_
o

=V

B
E
Y
rHu

re
re
-
rlr
Ay
=
N
ol
ok
ok
>
il

Ao 2 aripiprazole &4

Korean J Schizophr Res 2015;18:59-65



o} 571 WY AR S B8She R e R U

714 ARA] S} 1 5 324 3t

aripiprazole S-8<0] tfRto] H]sk

o, FeEl2HE, Z22E Fof v
= ol & st =4

AL ofuel aka] ZAofl thai A w2 4l A

o] Past Aoz AzkECE

pus

i

OJA}y
o

e OlN ,—1

(o)
0z
ra

Of: 28 - )Y GAHACHE Ak A,

A |

O

REFERENCES

1) Marder SR, Essock SM, Miller AL, Buchanan RW, Casey DE, Da-
vis JM, et al. Physical health monitoring of patients with schizo-
phrenia. Am J Psychiatry 2004;161:1334-1349.

2) Haupt DW. Different metabolic effects of antipsychotic treatments.
Eur Neuropsychopharmacol 2006;16:149-155.

3) Newcomer JW, Haupt DW, Fucetola R, Melson AK, Schweiger JA,
Cooper BP, ef al. Abnormalities in glucose regulation during anti-
psychotic treatment of schizophrenia. Arch Gen Psychiatry 2002;59:
337-345.

4) Faulkner G, Cohn T, Remington G, Irving H. Body mass index,
waist circumference and quality of life in individuals with schizo-
phrenia. Schizophr Res 2007;90:174-178.

5) Czobor P, Volavka J, Sheitman B, Lindenmayer JP, Citrome L,
McEvoy J et al. Antipsychotic-induced weight gain and therapeu-
tic response: a differential association. J Clin Psychopharmacol
2002; 22:244-251.

6) Lambert M, Conus P, Eide P, Mass R, Karow A, Moritz S, et al.
Impact of present and past antipsychotic side effects on attitude
toward typical antipsychotic treatment and adherence. Eur Psychi-
atry 2004; 19:415-422.

7) Baptista T. Body weight gain induced by antipsychotic drugs; mech-
anisms and management. Acta Psychiatr Scand 1999;100:3-16.

8) Byerly M, Suppes T, Tran QV, Baker RA. Clinical implications of
antipsychotic-induced hyperprolactinemia in patients with schizo-
phrenia spectrum or bipolar spectrum disorders: recent develop-
ments and current perspectives. J Clin Psychopharmacol 2007;27:
639-661.

9) Meyer JM, Koro CE. The effects of antipsychotic therapy on serum
lipids : a comprehensive review. Schizophr Res 2004;70;1-17.

10) McEvoy JP, Meyer JM, Goff DC, Nasrallah HA, Davis SM, Sullivan
L, et al. Prevalence of the metabolic syndrome in patients with
schizophrenia: baseline results from the Clinical Antipsychotic Tri-
alsof Intervention Effectiveness(CATIE) schizophrenia trial and
comparison with national estimates from NHANES III. Schizophr
Res 2005;80:19-32.

11) Casey DE. Metabolic issues and cardiovascular disease in patients
with psychiatric disorders. Am J Med 2005;118:15-22.

Korean J Schizophr Res 2015;18:59-65

Y=t

oln

12) LTtalien GJ, Casey DE, Kan HJ, Carson WH, Marcus RN. Compar-
ison of metabolic syndrome incidence among schizophrenia pa-
tients treated with aripiprazole versus olanzapine or placebo. J Clin
Psychiatry 2007;68:1510-1516.

13) Lambert M, Conus P, Eide P, Mass R, Karow A, Moritz S, et al. Im-
pact of present and past antipsychotic side effects on attitude toward
typical antipsychotic treatment and adherence. Eur Psychiatry 2004;
19:415-422.

14) American Psychiatric Association: The diagnostic and statistical
manual of mental disorder. 4th ed, Washington DC, American Psy-
chiatric Press;1994.

15) Ma GF, Raivio N, Sabria J, Ortiz J. Agonist and antagonist effects of
aripiprazole on D2-like receptors controlling rat brain dopamine
synthesis depend on the dopaminergic tone. Int J Neuropsychophar-
macol 2014;18:1-9.

16) Takahata K, Ito H, Takano H, Arakawa R, Fujiwara H, Kimura Y,
et al. Striatal and extrastriatal dopamine D2 receptor occupancy by
the partial agonist antipsychotic drug aripiprazole in the human
brain: a positron emission tomography study with ["'C]raclopride
and [''C]JFLB457. Psychopharmacology (Berl) 2012;222:165-172.

17) Executive summary of the third report of the national cholesterol
education program (NCEP) expert panel on detection, evaluation,
and treatment of high blood cholesterol in adult (Adult Treatment
Panel I1I). JAMA 2001;285:2486-2497.

18) The asia-pacific perspective: redefining obesity and its treatment. Sid-
ney, Australia, Health Communications Australia Pty Limit;2000.

19) Meyer JM, Koro CE. The effects of antipsychotic therapy on serum
lipids: a comprehensive review. Schizophr Res 2004;70;1-17.

20) McQuade RD, Stock E, Marcus R, Jody D, Gharbia NA, Vanveggel
S, et al. A comprehensive of weight change during treatment with
olanzapine or aripiprazole: results from a randomized, double-blind
study. J Clin Psychiatry 2004;65(suppl 18):47-56.

21) Fleischhacker WW, McQuade RD, Marcus RN, Archibald D,
Swanink R, Carson WH. A double-blind, randomized comparative
study of aripiprazole and olanzapine in patients with schizophrenia.
Biol Psychiatry 2009;65:510-517.

22) Allison DB, Casey DE. Antipsychotic-induced weight gain: a re-
view of the literature. J Clin Psychiatry 2001:62:22-31.

23) Saravane D, Feve B, Frances Y, Corruble E, Lancon C, Chanson P,
et al. Avec le soutien institutionnel du laboratoire Lilly. Drawing
up guidelines for the attendance of physical health of patients with
severe mental illness. Encephale 2009;35:330-339.

24) Ko YK, Soh MA, Kang SH, Lee JI. The prevalence of metabolic
syndrome in schizophrenic patients using antipsychotics. Clin
Psychopharmacol Neurosci 2013;11:80-88.

25) Compton MT, Miller AH. Antipsychotic-induced hyperprolac-
tinemia and sexual dysfunction. Psychopharmacol Bull 2002;36:143-
164.

26) Hanssens L, L'ltalien G, Loze JY, Marcus RN, Pans M, Kerselaers
W. The effect of antipsychotic medication on sexual function and
serum prolactin levels in community-treated schizophrenic patients:
results from the Schizophrenia Trial of Aripiprazole (STAR) study
(NCT00237913). BMC Psychiatry 2008;8:95.

65



