
Background: Despite numerous studies of diabetes mellitus type II (DM-II) in schizophrenia and schizoaffective dis-
order, there have been no studies on the glycemic effects of switching patients with long-standing symptomatic DM-II 
from their current antipsychotic regimen to ziprasidone. Methods: An open-label, prospective inpatient study was 
conducted with 26 suboptimally responding inpatients with DSM-IV diagnoses of schizophrenia or schizoaffective 
disorder and comorbid DM-II who were switched to ziprasidone monotherapy and followed for 8 weeks. Outcome 
measures were fasting glucose, triglycerides, cholesterol, insulin levels, capillary blood glucose levels and weight.  After 
a 3-week cross-titration period, patients were treated with ziprasidone up to a dose of 320 mg daily. Results: Of the 26 
study participants, 16 completed the entire study period of 63 days and 10 (38.46%) discontinued participation, pri-
marily due to psychotic relapse. There was a statistically significant reduction in fasting glucose (F=4.43, p=0.05; 14.68 
mg/dL mean reduction), capillary blood glucose levels (F=8.90, p=0.01; 25.36 mg/dL mean reduction), weight (F=4.46, 
p=0.05; 4.68 lb mean weight loss) and Body Mass Index (F=4.40, p=0.05; 3.62 kg/m2 mean reduction). There was also 
a reduction in the use of antidiabetic medications after the switch to ziprasidone. Nine (34.62%) patients met criteria 
for metabolic syndrome (MetS) at baseline, as compared to 4 (15.38%) at endpoint. No change was observed in positive 
symptoms (F=0.62, p=0.44), negative symptoms (F=1.47, p=0.24) and in total PANSS score (F=0.12, p=0.74).  Conclu-
sions: This study suggests significant improvement in metabolic side effects and MetS in the subset of the patients who 
were able to tolerate switching from a polypharmacy regimen to ziprasidone. There was a large discontinuation rate, 
which limited the sustained beneficial effects of ziprasidone. The decision to switch to ziprasidone in patients with prior 
suboptimal response has to balance the potential metabolic benefits and the potential relapse risks of the individual 
patient first and foremost.
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Abstract

Background
 The association between schizophrenia and increased 
risk of diabetes mellitus type II (DM-II) has long been rec-
ognized, even before the introduction of second-generation 
antipsychotics (SGAs) (1-4).  In addition to an increased risk 
of DM-II, schizophrenia is also associated with increased 
prevalence of metabolic syndrome (MetS) (5, 6), with es-
timates ranging from 25.1 to 66.7% of females and 19.4 to 
47.3% of males (7-10). Elevated rates of DM-II and MetS 
have also been reported in our own population of inpatients 
with chronic schizophrenia (7): 43.7% had a Body Mass 
Index (BMI) ≥30 (indicating obesity) and 26.2% presented 
with DM-II, impaired fasting glucose, and/or impaired glu-
cose tolerance, while 25.5% met World Health Organization 
(WHO) criteria for MetS.  Among factors implicated in the 
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development of DM-II and MetS in this population are the 
adverse effects of SGAs, reduced access to medical care, high 
rates of smoking, poor nutrition, and sedentary lifestyle (11, 
12).  
 The contribution of psychotropic medications, particu-
larly SGAs, to the development of MetS and DM-II has been 
extensively studied (8, 13, 14). Of all the SGAs, ziprasidone 
and aripiprazole have been shown to have a more favorable 
side effect profile with respect to DM-II and MetS, and may 
be appropriate switching agents if one is seeking to amelio-
rate the metabolic side effects of a previous antipsychotic 
medication (15-27).  Introduced in 2001, ziprasidone is 
unique among the SGAs in exhibiting antagonist activity at 
the D2, 5-HT1D, and 5-HT2C receptors, antagonist activity 
at 5-HT2A receptors, and agonist activity at 5-HT1A recep-
tors. In addition, it has been shown to be an inhibitor of se-
rotonin and norepinephrine reuptake (28, 29).   
   Numerous studies have demonstrated ziprasidone’s effi-
cacy not only in treating psychosis, but in reducing MetS and 
DM-II relative to other SGAs when patients were switched 
from both first-generation antipsychotics (FGAs) and SGAs 
(18, 19, 23, 24, 30-33).  However, there have been no studies 
on the effects of switching suboptimally responding patients 
with long-standing symptomatic diabetes mellitus from a 
polypharmacy regimen to ziprasidone. The primary objec-
tive was to examine the effects of a switch to ziprasidone on 
weight, metabolic measures of glucose and lipid metabolism, 
and on the use of antidiabetic medications. A secondary ob-
jective was to evaluate changes in symptomatology in these 
inpatients using the Positive and Negative Symptoms Scale 
(PANSS), the Clinical Global Impression Scale (CGI), and 
two extrapyramidal symptoms (EPS) assessment scales: the 
Simpson-Angus Scale (SAS) and the Abnormal Involuntary 
Movement Scale (AIMS).

Methods

Design
 This is an open-label, prospective, inpatient study which 
was implemented on a psychiatric ward designated for 
patients with Diabetes and Schizophrenia from 2002 to 
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2008. The Diabetes/Schizophrenia ward is part of a large ter-
tiary care psychiatric hospital. The study was approved by 
our Institutional Review Board (IRB) at Nathan S. Kline In-
stitute for Psychiatric Research (NKI), Orangeburg, NY, and 
every enrolled patient signed an informed consent form. 
There was a screening phase (two weeks) on the patients’ 
prior antipsychotic regimen, a cross-titration phase (three 
weeks), and a ziprasidone-treatment phase (eight weeks; 
four time points). Measures were systematically adminis-
tered and data collected by trained research staff. All patients 
admitted to the study site (Manhattan Psychiatric Center) 
were required to participate during the entire hospital stay in 
regular psycho-educational group activities, which included 
teaching healthy dietary habits and a daily thirty-minute 
exercise period. All inpatients at the study site were required 
to be followed by a dietician and receive a daily caloric in-
take. Patients with DM-II receive a similar daily calorie re-
quirement. Therefore, all patients enrolled in this study were 
enrolled in the psycho-educational and exercise program 
since admission to the site, during the study and after com-
pletion of the study.
 Patients were included if they were 18–65 years of age, 
had a DSM-IV diagnosis of schizophrenia (all subtypes) or 
schizoaffective disorder, had DM-II treated with oral anti-
diabetic drugs or insulin, had a stable dose of antipsychotic 
medications and, where applicable, had stable doses of ad-
junctive antidepressant, mood stabilizer and/or anticholin-
ergic medications maintained during the previous month. 
Exclusion criteria included significant cardiovascular pa-
thology as demonstrated by EKG (QTc >450 msec), severe 
medical conditions (except for DM-II) requiring frequent 
changes in medication, a history of unstable epilepsy, suicid-
ality or physically violent behavior in the previous month, a 
DSM-IV diagnosis of substance or alcohol abuse with posi-
tive urine toxicology in the past two weeks, liver enzyme 
values greater than  three times upper normal limit for as-
partate aminotransferase (AST), alanine aminotransferase 
(ALT), gamma-glutamyl transferase (GGT), and alkaline 
phosphatase,  and greater than two times upper normal limit 
for lactate dehydrogenase (LDH).
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  Clinical Implications
This is the first study to examine the metabolic effects of switching from a polypharmacy regimen to monotherapy 
with ziprasidone in a group of suboptimally responding schizophrenic or schizoaffective inpatients with comorbid pre-
existing symptomatic diabetes mellitus type II (DM-II).  The data from this study of chronic psychiatric inpatients with 
long-standing symptomatic DM-II suggest significant improvements in metabolic effects and MetS in the subset of the 
population who were able to tolerate switching to ziprasidone. While switching to ziprasidone may be an important 
treatment strategy in patients with established comorbid metabolic disorders presenting with tolerability problems un-
der their current antipsychotic treatment (41, 42), there was a large discontinuation rate, which may have limited the 
sustained beneficial effects of ziprasidone. As with all clinical decisions, the decision to switch to ziprasidone has to bal-
ance the potential metabolic benefits and the potential relapse risks of the individual patient first and foremost.
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Assessments
	 The	 screening	 period	 lasted	 two	 weeks,	 during	 which	
time	patients	remained	on	their	former	antipsychotic	regi-
men.		Antipsychotic	treatment	data	and	medication	data	for	
treatment	of	DM-II	with	oral	hypoglycemics	and/or	insulin	
were	recorded.		The	following	values	were	collected	or	cal-
culated	for	all	patients	at	baseline	and	days	21,	35,	49	and	63:	
1)	 venous	 fasting	 blood	 glucose	 levels	 and	 capillary	 blood	
glucose	 levels;	2)	 fasting	insulin	 levels	and	dosages	of	sup-
plemental	 insulin	 administered	 as	 needed;	 3)	 hemoglobin	
A1C	levels;	4)	weight;	5)	BMI;	6)	 lipid	profile	(cholesterol,	
HDL,	LDL,	triglycerides);	7)	leptin	levels;	8)	C-peptide	lev-
els;	9)	complete	blood	count;	10)	chemistry	lab	values;	11)	
PANSS;	12)	CGI;	13)	SAS;	14)	AIMS;	15)	a	physical	exami-
nation;	 and,	16)	vital	 signs.	 	For	 the	assessment	battery	of	
the	PANSS,	CGI,	SAS	and	AIMS,	a	trained	single	rater	per-
formed	all	assessments	 for	a	particular	patient	 throughout	
the	trial.	All	raters	had	to	demonstrate	inter-rater	reliability	
on	the	PANSS	of	at	least	0.80.	
	 EKG	 was	 obtained	 at	 the	 following	 time	 points:	 base-
line,	 Day	 5,	 every	 week	 thereafter	 until	 ziprasidone	 dos-
age	reached	160	mg/day	(which	occurred	at	Week	4,	as	per	
protocol),	and	at	the	end	of	the	study.		If	the	patient’s	dose	
was	 increased	 beyond	 160	 mg/day	 (which	 occurred	 in	 2	
patients),	EKGs	were	done	weekly	until	 the	final	dose	was	
reached.		EKGs	were	obtained	as	close	as	possible	to	the	esti-
mated	6	hour	Tmax	after	drug	administration	and	in	the	fed	
state.	

Antipsychotic Medication Treatment
	 After	the	2-week	screening	phase,	patients	entered	the	
3-week	 cross-titration	 phase.	 	 On	 Days	 1	 and	 2,	 patients	
received	 80	 mg/day	 of	 ziprasidone	 and	 100%	 of	 their	
previous	 antipsychotic	 dose.	 	 The	 prior	 antipsychotic	 was	
reduced	to	75%	of	the	original	dose	for	the	following	12	days,	
while	ziprasidone	was	increased	to	120	mg/day	on	Day	3	and	
160	mg/day	on	Day	4.		All	but	two	of	the	patients	were	kept	
on	 this	 dose	 for	 the	 duration	 of	 the	 study,	 while	 the	 prior	
antipsychotic	dose	was	further	reduced	to	50%	over	the	next	
7	 days	 (Day	 15–21),	 and	 discontinued	 thereafter.	 	 By	 Day	
21,	all	patients	were	on	 the	study	medication,	ziprasidone,	
at	a	dose	of	at	least	160	mg/day.		All	ziprasidone	doses	were	
given	with	 food	and	doses	were	divided	 in	half	 and	 taken	
twice	daily.		In	view	of	the	high	number	of	patients	who	re-
lapsed	at	160	mg/day,	 the	 last	 two	patients	enrolled	 in	 the	
study	were	further	increased	beyond	this	dose	to	320	mg	by	
Day	21.		The	following	additional	PRN	medications	for	agi-
tation	were	permitted:	lorazepam	1–2	mg	PO	or	IM	per	dose	
and/or	 chlorpromazine	 50	 mg	 PO	 or	 IM	 per	 dose	 of	
administration.	 For	 insomnia,	 zolpidem	 10	 mg	 PO	 was	
permitted.

Analyses
	 Descriptive	statistics	were	conducted	to	characterize	the	
study	sample.	For	the	primary	outcome	variables	of	interest	
(metabolic	 variables),	 ANOVA	 for	 repeated	 measures	 was	
conducted	 with	 change	 scores	 over	 10	 weeks	 of	 treatment	
as	dependent	variables	 for	the	patients	who	completed	the	
entire	study.	For	2	group	analysis,	i.e.,	completers	versus	dis-
continued	 patients,	 ANOVA	 was	 conducted;	 if	 significant	
p	values	were	noted,	Tukey	Post	Hoc	 tests	were	computed	
to	ascertain	the	direction	of	the	significant	results.	In	order	
to	 examine	 the	 relationship	 of	 weight	 gain	 and	 change	 in	
glucose	 levels,	 Pearson	 correlation	 of	 change	 in	 BMI	 with	
change	 in	 glucose	 was	 conducted.	 The	 data	 were	 analyzed	
using	the	Statistical	Package	for	the	Social	Sciences	for	Win-
dows	(SPSS,	version	15.0,	Chicago,	IL).	

Results

Demographics
	 Of	the	63	consecutively	admitted	inpatients	with	DSM-
IV	 diagnosis	 of	 schizophrenia	 or	 schizoaffective	 disorder	
and	comorbid	diabetes	mellitus	 type	 II	who	met	 inclusion	
criteria,	 30	 were	 enrolled.	 	 Four	 patients	 withdrew	 prior	
to	receiving	study	medication	(two	withdrew	consent,	one	
patient	had	significant	cardiovascular	pathology	as	demon-
strated	by	EKG	[QTc	>450	msec],	and	one	became	agitated),	
thus	 resulting	 in	 26	 patients	 included	 in	 further	 analysis.	
Sixteen	(61.54%)	patients	completed	the	entire	study	period	
(15	 completed	 up	 to	 63	 days	 and	 one	 completed	 up	 to	 61	
days)	and	10	(38.46%)	discontinued	participation.		The	pri-
mary	reason	for	discontinuation	was	psychotic	relapse	seen	
at	21	days	 (1	patient),	36	days	 (3	patients),	49	days	 (6	pa-
tients),	with	a	mean	length	of	time	in	the	study	of	54.88	days	
(SEM=3.82).	 	 No	 patients	 experienced	 cardiac	 side	 effects	
or	 showed	significant	EKG	changes	over	 the	course	of	 the	
study.	
	 The	 mean	 age	 of	 all	 enrolled	 patients	 was	 45.96	 years	
(SEM=1.68).	 	 The	 average	 length	 of	 hospitalization	 at	 the	
study	 site	 prior	 to	 the	 start	 of	 the	 study	 was	 2.33	 years	
(SEM=0.93).		Twenty-three	of	the	patients	were	male	and	3	
were	female.		Sixteen	(61.54%)	patients	were	African	Ameri-
can;	6	(23.08%)	were	Hispanic;	3	(11.54%)	were	Caucasian;	
and,	1	 (3.84%)	was	Asian.	 	Prior	 to	receiving	 treatment	 in	
this	study,	10	patients	(28.46%)	were	on	haloperidol;	8	each	
on	 risperidone	 (30.77%)	 and	 quetiapine	 (30.77%).	 There	
were	 26.92%	 of	 patients	 (n=7)	 on	 concomitant	 FGAs	 and	
SGAs	 prior	 to	 the	 switch.	 73.08%	 of	 patients	 (n=19)	 were	
taking	a	mood	stabilizer	in	addition	to	their	antipsychotics.	
38.46%	(n=10)	patients	reported	a	family	history	significant	
for	 obesity,	 26.92%	 (n=7)	 for	 DM-II,	 and	 3.85%	 (n=1)	 for	
cardiovascular	disease.	5.26%	(n=2)	of	patients	were	treated	
for	 hyperlipidemia	 with	 a	 lipid-lowering	 statin	 (atorvas-
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Table 1    Characteristics of Sample (N=26)

Age
Length of Stay (in years)*

Gender
    Male
    Female
Ethnicity
    African American
    Caucasian
    Hispanic
    Asian
Prior Antipsychotic Medication
    Haloperidol
    Quetiapine
    Risperidone Intramuscular
    Chlorpromazine
    Loxitane
    Aripiprazole
    Olanzapine
    Risperidone
Concomitant Mood Stabilizers
    Valproic Acid
    Carbamazepine
    Lithium Carbonate
    Lamotrigine

*Length of Stay refers to the time the patient was admitted to the current 
inpatient facility up to the time of study entry.

Mean
45.96
2.33

N

23
3

16
3
6
1

10
8
1
1
1
1
2
8

8
3
6
2

SD
8.58
4.72

%

88.46%
11.54%

61.54%
11.54%
23.08%
3.85%

38.46%
30.77%
3.85%
3.85%
3.85%
3.85%
7.69%

30.77%

30.77%
11.54%
23.08%
7.69%
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tatin) or for hypertension with a beta-blocker (metoprolol); 
and, 3.85% (n=1) was treated for hypothyroidism with levo-
thyroxine sodium.  All patients were treated for DM-II with 
metformin, glipizide and/or insulin (see Table 1).

Change in Metabolic Parameters

Comparison of Completers and Patients 
who Discontinued Early
 No significant differences were observed for patients who 
completed the study (n=16) compared to patients who dis-
continued early (n=10) for change in glucose (F(1,24)=.014, 

p=.91), change in cholesterol levels (F(1,24)=1.09, p=.06), 
change in triglycerides (F(1,24)=.01, p=.95), change in HDL 
(F(1,24)=.46, p=.51), or change in weight (F(1,24)=1.55, 
p=.23) when controlling for baseline differences (see Table 
2). Additionally, no significant differences were noted be-
tween completers and patients who discontinued early on 
age (completers: mean=47.80 [SEM=1.57], discontinued: 
mean=44.54 [SEM=3.17]; p=.38), average length of hospi-
talization (completers: mean=2.03 years [SEM=0.50], dis-
continued: mean=2.49 years [SEM=0.62]; p=.39), gender 
(completers: n=14, discontinued: n=9; p=.16), or ethnicity 
(African-American: completers, n=9, discontinued, n=7; 
Caucasian: completers, n=2, discontinued, n=1; Hispanic: 
completers, n=4, discontinued, n=2; Asian: completers, n=1, 
discontinued, n=0); Chi square (4)=1.65, p=.80).

Completer Analysis
 Log transformation was applied to insulin data for 
normality. There was a statistically significant reduc-
tion in fasting glucose (F(1,15)=4.43, p=0.05), CBG levels 
(F(1,15)=8.90, p=0.01), BMI (F(1,15)=4.40, p=0.05) and 
weight (F(1,15)=4.46, p=0.05).  Although statistically non-
significant, a numeric reduction was seen in triglyceride 
levels (F(1,15)=3.35, p=0.08) from baseline to endpoint (see 
Table 3 and Figures 1 and 2 for results of additional meta-
bolic markers).  Using the World Health Organization defi-
nition for MetS, 9 (34.62%) patients met the criteria for MetS 
at baseline, as compared to 4 (15.38%) patients at endpoint. 
No patients developed MetS over the course of the study.
 After having been switched to ziprasidone, the follow-
ing changes of the patients’ antidiabetic medication regimen 
were seen:  nine patients (34.64%) showed overall reduction 
in their antidiabetic medication regimen over the course of 
the study.  Two patients taking metformin had their dose 
reduced by 500 mg/d by Week 10: one from 1,500 mg/d to 
1,000 mg/d, and the other from 2,000 mg/d to 1,500 mg/d.  
Two patients taking both glyburide and metformin had their 
metformin discontinued by Week 5.  Two patients taking 

Table 2    ANOVA Comparison of Completers (N=16) and Early Discontinuations (N=10)

Metabolic Markers
Glucose
Insulin
HgbA1c
Weight
BMI kg/m2

Cholesterol
HDL
LDL
Triglycerides
Leptin
C-Peptide

Baseline Mean 
(SEM)

163.17 (17.56)
26.45 (9.91)
8.27 (0.66)

208.58 (12.22)
30.44 (2.25)

174.83 (11.72)
42.17 (3.88)

101.28 (6.34)
176.12 (30.91)

13.87 (1.89)
3.39 (0.96)

    Early Study Discontinuation (N=10)                                Completers (N=16)

End of Study 
(SEM)

148.83 (21.35)
24.80 (4.23)
8.34 (0.64)

200.17 (11.35)
31.14 (2.14)

178.17 (13.58)
45.00 (3.93)

102.23 (6.36)
149.33 (23.34)

12.50 (1.28)
3.24 (0.80)

Baseline Mean 
(SEM)

124.00 (6.97)
25.81 (7.14)
7.04 (0.27)

201.763 (7.70)
31.09 (1.45)

167.42 (7.64)
41.32 (4.62)

121.27 (5.28)
144.42 (15.98)

19.36 (1.18)
3.56 (0.72)

End of Study  
(SEM)

109.32 (5.72)
20.49 (3.34)
6.90 (0.38)

197.18 (7.18)
30.41 (1.44)

164.58 (7.11)
43.58 (2.57)

129.13 (5.31)
126.37 (11.27)

18.08 (3.91)
3.51 (0.82)

ANOVA F(1,24)
F=0.04, p=0.91
F=0.51, p=0.49
F=0.37, p=0.56
F=1.55, p=.23

F=1.78, p=0.20
F=1.09, p=0.31
F=0.46, p=0.51
F=1.00, p=0.36
F=0.01, p=.95

F=0.12, p=0.74
F=0.06, p=0.81

Lindenmayer.indd   4 12/12/11   9:37 AM



J.P. Lindenmayer et al.

Clinical Schizophrenia & Related Psychoses  January 2012   •   189

glyburide had their dose reduced, one from 20 mg/d to 16.5 
mg/d at Week 5 and the other from 20 mg/d to 14 mg/d at 
Week 7.  One patient taking glipizide and metformin discon-
tinued his glipizide by Week 10.  One patient had his insulin 
dose reduced from 22 U BID to 20 U BID at Week 3, while 
another patient switched from insulin to glyburide up to 20 
mg/d by Week 10.  In summary, 26.92% of patients (n=7) 
either reduced or discontinued their oral hypoglycemics, 
3.85% (n=1) reduced his insulin regimen, and 3.85% (n=1) 
switched from insulin to an oral hypoglycemic. Additionally, 
there was a significant correlation between change in BMI 
and change in glucose levels at endpoint (r=.81, p=.001).

Psychopathology and Side Effect 
Measures
 There was no significant change in positive symptoms 
(F(1,15)=0.62, p=0.44), negative symptoms (F(1,15)=1.47, 
p=0.24), or total PANSS (F(1,15)=0.12, p=0.74). PANSS was 
computed for only the 16 patients who completed the entire 
study. Patients who dropped out were not included in the 
analysis of the side effect measures. No significant differenc-
es were observed in the Abnormal Involuntary Movement 
Scale (F(1,15)=1.11, p=0.31) nor the Simpson-Angus Scale 
(F=4.19, p=0.06) (see Table 4). No significant side effects, 
nor restlessness, were observed, and treatment with ziprasi-
done was well tolerated and changes in systolic and diastolic 
BP readings were not statistically significant from baseline to 
endpoint (Day 63).  

Time to Discontinuation
 Figure 3 shows a Kaplan-Meier survival plot for patient 
discontinuation for all patients who were enrolled in the 
study (n=26) over the study period (63 days) with the cu-
mulative proportion of patients surviving at each time point. 

Table 3    Mean Metabolic Changes in Patients who Switched to Ziprasidone and 
     Completed the Entire Study (Day 63; N=16)

Markers
Glucose
CBG (mg/dL)
Insulin
HgbA1c
Weight
BMI kg/m2

Cholesterol
HDL
LDL
Triglycerides
Leptin
C-Peptide
White Blood Count
Red Blood Count

Baseline
124.00
191.93†

25.81
7.04

201.76
32.56

167.42
41.32

121.27
146.92
19.36
3.56

9.91 (5.94, 13.87)
4.92 (4.35, 5.49)

SEM
6.67

12.11
7.14
0.27
7.70
1.45
7.64
4.62
5.28

15.98
1.18
0.72
1.79
0.21

Endpoint
109.32
166.57
20.49
6.90

197.18
28.94

164.58
43.58

129.13
130.52
18.08
3.51

8.53 (7.48, 9.58)
5.27 (4.04, 6.50)

SEM
5.72

11.24
3.34
0.38
7.18
1.44
7.11
2.57
5.31

11.27
3.91
0.82
0.40
0.55

ANOVA F(1,15)
F=4.43, p=0.05*
F=8.90, p=0.01*
F=0.37, p=0.55
F=0.21, p=0.65
F=4.46, p=0.05*
F=4.40, p=0.05*
F=0.180, p=0.68
F=2.61, p=0.12
F=0.07, p=0.90
F=3.35, p=0.08
F=0.77, p=0.40
F=0.01, p=0.95
F=0.62, p=0.44
F=0.09, p=0.76

*p≤0.05 † This value represents the mean of the twice daily CBG reading for Day 1. 
Tukey Post Hoc comparisons show a significant difference for all significant variables, except Weight, BMI. 
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Table 4    Psychopathology and Extrapyramidal 
    Symptom Outcomes of Completers (N=16)

Markers
PANSS Positive 
Symptom Subscale

PANSS Negative 
Symptom Subscale

PANSS Total Score
Simpson-Angus Scale

Abnormal Involuntary 
Movement Scale

Baseline

17.90

19.47

71.00
12.16

1.26

SEM

1.64

1.24

3.93
0.56

0.35

Endpoint

18.95

18.21

72.158
11.11

2.00

SEM

1.83

0.91

3.77
0.42

0.72

ANOVA F(1,15)

F=0.62, p=0.44

F=1.47, p=0.24

F=0.12, p=0.74
F=4.19, p=0.06

F=1.11, p=0.31
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At Day 21, an estimate of .96 (SEM=.04) patients continued 
ziprasidone; at Day 36, an estimate of .88 (SEM=.08) patients 
continued treatment with ziprasidone, and, at Day 49 an 
estimate of .63 (SEM=.10) patients continued treatment 
with ziprasidone. By Day 63, an estimate of .58 (SEM=.10) 
patients continued treatment with ziprasidone. The estimat-
ed time to discontinuation for patients enrolled in treatment 
with ziprasidone was 54.88 days (SEM=2.46; 95% CI=50.05 
to 59.70; -2 Log Likelihood=134.44).  Patients who discon-
tinued from ziprasidone early were placed on atypical anti-
psychotics as follows: 4 patients were placed on olanzapine, 
1 patient was placed on risperidone: and haloperidol, 2 pa-
tients were placed on risperidone and 3 patients received clo-
zapine immediately after discontinuation from ziprasidone.

Discussion
 We believe this is the first study to examine the meta-
bolic effects of switching from a polypharmacy regimen to 
monotherapy with ziprasidone in a group of suboptimally 
responding schizophrenic or schizoaffective inpatients with 
comorbid pre-existing symptomatic DM-II.  The switch to 
ziprasidone resulted in significant improvements in several 
metabolic measures: fasting serum glucose (14.68 mg/dL 
decrease), CBG (25.36 mg/dL decrease), triglycerides (16.40 
mg/dL decrease), weight (4.68 lb decrease) and BMI (3.62 

kg/m2 decrease).  Our data also show a reduc-
tion of the number of patients with MetS, as de-
fined by WHO criteria.  Additionally, we saw a 
reduction or discontinuation in oral hypoglyce-
mic and/or insulin medication regimens during 
ziprasidone treatment. 
  Compared to studies with nondiabetic 
patients, the magnitude of improvement of meta-
bolic measures in our study was on the low to 
middle end of the reported ranges: fasting serum 
glucose (range: 1.8–14 mg/dL mean decrease), 
triglycerides (range: 12.6–46.2 mg/dL mean de-
crease) and weight (range: 2.64–11.22 lbs mean 
decrease) (18, 19, 23, 30-33).  The difference in 
the magnitude of the reported improvements be-
tween ours and other studies may be due to dif-
ferences in duration of illness, duration of treat-
ment with pre-existing antipsychotics, as well 
as the presence of concomitant DM-II.  For ex-
ample, in the Alptekin study, a significant mean 
weight loss of 4.4 lbs (SD=8.8 lbs; p<0.001) was 
observed in the olanzapine pre-switch group at 
week 12, as compared to a nonsignificant mean 
reduction in body weight of 1.32 lbs (SD=7.04 
lbs) in the risperidone pre-switch group (30).  
Some authors have suggested that the metabolic 
improvements may be explained by a reversal of 

metabolic worsening induced by the prior drug, particularly 
in cases of olanzapine and, to a lesser extent, of risperidone 
(31).  Additionally, most other studies were conducted with 
nondiabetic outpatients whereas this study was conduct-
ed with diabetic chronic inpatients with numerous prior 
lengthy treatments with a greater number and higher doses 
of concomitant antipsychotic (and other psychotropic) med-
ications.
 The mechanism for ziprasidone’s relatively favorable 
metabolic profile has not yet been fully elucidated.  Kroeze 
et al. (2003) found the most robust predictor of a drug’s pro-
pensity to induce weight gain to be its affinity for the H1 
histamine receptor (32).  While clozapine (pKi=1.8nM), 
olanzapine (pKi=2.8nM) and quetiapine (pKi=8.7nM) 
have the highest affinities for the H1 receptor, ziprasidone 
(pKi=47nM) and aripiprazole (pKi=61nM) have moderate 
affinity (32).  One of the mechanism(s) by which H1 recep-
tor antagonism may induce weight gain is through both 
H1 receptor antagonism and depletion of neuronal hista-
mine, which in turn increases feeding behavior in rodents 
(33). The H1 receptor also exerts an effect on leptin, an 
adipocyte-produced humoral factor believed to play a cen-
tral role in developing insulin resistance (34), suggesting 
that H1 receptors modulate feeding behavior via a leptin-
dependent mechanism.   
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 In this study, our patients did not respond to treatment 
with ziprasidone particularly well, with a relatively high rate 
of study discontinuation due to psychotic relapse of approxi-
mately 42.3%.  Average time to discontinuation for patients 
enrolled in treatment with ziprasidone was about 8 weeks 
and reflected a gradual attrition without a clear pattern. Pre-
vious studies of switching to ziprasidone have shown a wide 
range of discontinuation rates ranging from 10 to 60% (18, 
19, 23, 24, 30-33, 35). Our higher rates of discontinuation 
are probably due to a number of reasons. Prior suboptimal 
response, as in the patients enrolled in our study, is one rea-
son for later discontinuation due to nonresponse (36).  Poor 
tolerability was the principal reason for discontinuation in 
the Bartkó et al. (2006) study, which showed a discontinua-
tion rate of 18% (31). In the Lublin et al. (2008) study, where 
the treating psychiatrists could indicate multiple reasons for 
the switch, the combined suboptimal efficacy and poor tol-
erability were reasons for switching from the earlier antipsy-
chotic medication in ≥50% of patients and resulted in 32% 
discontinuation rate (37). The fact that many of our patients 
were on an antipsychotic polypharmacy regimen and had a 
prolonged inpatient hospital stay prior to the entry into the 
study, points to their suboptimal treatment responsiveness. 
 Another reported reason for higher discontinuation 
rates may be possibly initial and overall under dosing of 
ziprasidone.  For all but two patients in this study, the mean 
dosage was equivalent to that used in previous trials (38), 
which showed that doses of 120–160 mg/day were associ-
ated with maximized clinical improvements and no increase 
in adverse effects (39, 40). In addition, the reduction of the 
prior antipsychotic in the present study was implemented in 
a slow and gradual fashion over the course of three weeks in 
order to prevent withdrawal reactions (36), supporting an 
appropriate dosing and cross-taper technique.
 The switch to ziprasidone has been shown to decrease 
EPS (19), a trend that was observed in our study as well. 
Short-term clinical trials of ziprasidone have suggested that 
ziprasidone has a low liability for movement disorders and, 
in particular, possesses an EPS profile superior to haloperi-
dol (41). In the present study, baseline EPS were already 
rather low, allowing little room for further improvement.
 There were several limitations to this study. First, it was 
an open-label, nonrandomized study, in which both patients 
and treating psychiatrists were aware of the treatment assign-
ment, thereby increasing the possibility of biased positive 
findings toward ziprasidone. However, our main outcome 
measures were laboratory analyses, which were all assessed 
by staff that was unaware of the study’s rationale. Second, 
the reduction in BMI and glucose could be explained by diet 
and physical exercise; however, it should be noted that all 
patients received the same psycho-educational and exer-
cise program for the duration of their entire hospitalization, 

which covered the period before, during and after the study. 
A possible confounding factor accounting for our results 
could have been the concomitant use of drugs, which have 
a known effect on glucose levels and metabolic parameters, 
such as atrovastatin, metoprolol, levothyroxine, metformin, 
glipizide and insulin. However, the use of these drugs had 
been well-established before the onset of the study and were 
maintained stably during the study. Another limitation is the 
possibility of a Type I error due to the small sample size. A 
contributing factor was the high discontinuation rate. We 
showed, however, comparable changes in metabolic markers 
in patients who discontinued early as compared to those who 
completed the study. It is possible that ziprasidone’s effect 
on metabolic markers would have been more pronounced if 
these patients had benefited from the full exposure time of 
ziprasidone. Currently, it is not known conclusively whether 
treatment duration beyond eight weeks could have resulted 
in more beneficial outcomes, whether the metabolic im-
provements would be sustained, and what would be the net 
effect of discontinuation rates with prolonged treatment. 
 In conclusion, the data from this study, carried out in 
chronic psychiatric inpatients with long-standing symptom-
atic DM-II, suggest significant improvements in metabolic 
effects and MetS in the subset of the population who were 
able to tolerate switching to this antipsychotic. While switch-
ing to ziprasidone may be an important treatment strategy 
in patients with established comorbid metabolic disorders 
presenting with tolerability problems under their current 
antipsychotic treatment (41, 42), there was a large discon-
tinuation rate, which may have limited the sustained benefi-
cial effects of ziprasidone. As with all clinical decisions, the 
decision to switch to ziprasidone has to balance the potential 
metabolic benefits and the potential relapse risks of the indi-
vidual patient first and foremost.

Disclosures
 This study was funded by Pfizer Pharmaceuticals. 
Financial disclosures: Dr. Jean-Pierre Lindenmayer has 
received research support from the National Institutes of 
Health, Janssen Pharmaceuticals LLC, Eli Lilly Pharmaceu-
ticals, Otsuka, Merck and Co., Astra-Zeneca Pharmaceuti-
cals, and Azur Pharmaceuticals and has consulted with Jans-
sen Pharmaceuticals LLC, Eli Lilly Pharmaceuticals, Shire, 
and Merck and Co. 
 Dr. Robert Smith has received research support from 
Stanley Research Foundation and Pfizer Pharmaceuticals.
 All other coauthors report no disclosures.

References
1.

2.

3.

Rouillon F, Sorbara F. Schizophrenia and diabetes: epidemiological data. Eur 
Psychiatry 2005;20(Suppl 4):S345-348.

Maudsley H, editor. The pathology of mind. 3rd ed. New York: D. Appleton and 
Co.; 1880.

Lindenmayer JP, Smith RC, Singh A, Parker B, Chou E, Kotsaftis A. Hypergly

Lindenmayer.indd   7 12/12/11   9:38 AM



Ziprasidone May Improve Diabetes in Schizophrenia

192   •   Clinical Schizophrenia & Related Psychoses  January 2012

cemia in patients with schizophrenia who are treated with olanzapine. J Clin 
Psychopharmacol 2001;21(3):351-353.

Kasanin J. The blood sugar curve in mental disease. Arch Neurology and 
Psych 1926;16:414-419.

Ryan MC, Flanagan S, Kinsella U, Keeling F, Thakore JH. The effects of atypi-
cal antipsychotics on visceral fat distribution in first episode, drug-naive pa-
tients with schizophrenia. Life Sci 2004;74(16):1999-2008.

Thakore JH, Mann JN, Vlahos I, Martin A, Reznek R. Increased visceral fat 
distribution in drug-naive and drug-free patients with schizophrenia. Int J 
Obes Relat Metab Disord 2002;26(1):137-141.

Lindenmayer JP, Liu-Seifert H, Kulkarni PM, Kinon BJ, Stauffer V, Edwards 
SE, et al. Medication nonadherence and treatment outcome in patients with 
schizophrenia or schizoaffective disorder with suboptimal prior response. J 
Clin Psychiatry 2009;70(7):990-996.

McEvoy JP, Meyer JM, Goff DC, Nasrallah HA, Davis SM, Sullivan L, et al. 
Prevalence of the metabolic syndrome in patients with schizophrenia: base-
line results from the Clinical Antipsychotic Trials of Intervention Effective-
ness (CATIE) schizophrenia trial and comparison with national estimates 
from NHANES III. Schizophr Res 2005;80(1):19-32.

Meyer J, Loh C, Leckband SG, Boyd JA, Wirshing WC, Pierre JM, et al. Preva-
lence of the metabolic syndrome in veterans with schizophrenia. J Psychiatr 
Pract 2006;12(1):5-10.

Saari KM, Lindeman SM, Viilo KM, Isohanni MK, Jarvelin MR, Lauren LH, 
et al. A 4-fold risk of metabolic syndrome in patients with schizophrenia: the 
Northern Finland 1966 Birth Cohort study. J Clin Psychiatry 2005;66(5):559-
563.

Newcomer JW, Haupt D, Fahnestock P, Flavin KS, Schweiger JA, Stevens AM, 
et al. Change in adiposity during randomized antipsychotic treatment in 
schizophrenia. Schizophr Bull 2007;33(2):504-504.

Newcomer JW. Medical risk in patients with bipolar disorder and schizophre-
nia. J Clin Psychiatry 2006;67:25-30.

Meyer JM, Davis VG, Goff DC, McEvoy JP, Nasrallah HA, Davis SM, et al. 
Change in metabolic syndrome parameters with antipsychotic treatment in 
the CATIE Schizophrenia Trial: prospective data from phase 1. Schizophr Res 
2008;101(1-3):273-286.

Nasrallah HA, Meyer JM, Goff DC, McEvoy JP, Davis SM, Stroup TS, et 
al. Low rates of treatment for hypertension, dyslipidemia and diabetes in 
schizophrenia: data from the CATIE schizophrenia trial sample at baseline. 
Schizophr Res 2006;86(1-3):15-22.

Casey D, Blonde L, L’Italien G, Waldeck R, Cislo P, Carson W. Metabolic syn-
drome in schizophrenia: a comparison between olanzapine, aripiprazole, and 
placebo. Diabetes 2003;52:A151-A151.

Kasper S, Tauscher J. Algorithm for pharmacotherapy of schizophrenia in Eu-
rope. Int Clin Psychopharmacol 2002;17:S58-S58.

Marder SR, McQuade RD, Stock E, Kaplita S, Marcus R, Safferman AZ, et 
al. Aripiprazole in the treatment of schizophrenia: safety and tolerability in 
short-term, placebo-controlled trials. Schizophr Res 2003;61(2-3):123-136.

Montes JM, Rodriguez JL, Balbo E, Sopelana P, Martin E, Soto JA, et al. Im-
provement in antipsychotic-related metabolic disturbances in patients with 
schizophrenia switched to ziprasidone. Prog Neuropsychopharmacol Biol 
Psychiatry 2007;31(2):383-388.

Rossi A, Vita A, Tiradritti P, Romeo F. Assessment of clinical and metabolic 
status, and subjective well-being, in schizophrenic patients switched from 
typical and atypical antipsychotics to ziprasidone. Int Clin Psychopharmacol 
2008;23(4):216-222.

Simpson GM, Fayek M, Weiden P, Murray S, Dunn J, Warrington L, et al. 
Ziprasidone: long-term post-switch efficacy in schizophrenia. International 
Journal of Neuropsychopharmacology 2004;7:S415-S415.

Simpson GM, O’Gorman CJ, Loebel A, Yang RY. Long-term improvement in 
efficacy and safety after switching to ziprasidone in stable outpatients with 
schizophrenia. CNS Spectr 2008;13(10):898-905.

Simpson GM, Weiden P, Pigott T, Murray S, Siu CO, Romano SJ. Six-month, 
blinded, multicenter continuation study of ziprasidone versus olanzapine in 
schizophrenia. Am J Psychiatry 2005;162(8):1535-1538.

Weiden PJ, Daniel DG, Simpson G, Romano SJ. Improvement in indices of 
health status in outpatients with schizophrenia switched to ziprasidone. J Clin 
Psychopharmacol 2003;23(6):595-600.

Weiden PJ, Newcomer JW, Loebel AD, Yang R, Lebovitz HE. Long-term 
changes in weight and plasma lipids during maintenance treatment with 
ziprasidone. Neuropsychopharmacology 2008;33(5):985-994.

Weiden PJ, Simpson GM, Potkin SG, O’Sullivan RL. Effectiveness of switching 
to ziprasidone for stable but symptomatic outpatients with schizophrenia. J 
Clin Psychiatry 2003;64(5):580-588.

Parsons B, Siu C, Cohen G. Multi-regional bridging studies: comparing ef-
ficacy and tolerability of intramuscular/oral ziprasidone and haloperidol in 
Asia to Europe/South America. Schizophr Bull 2009;35:374-375.

Pigott TA, Carson WH, Saha AR, Torbeyns AF, Stock EG, Ingenito GG, et 
al. Aripiprazole for the prevention of relapse in stabilized patients with 
chronic schizophrenia: a placebo-controlled 26-week study. J Clin Psychiatry 
2003;64(9):1048-1056.

Carnahan RM, Lund BC, Perry PJ. Ziprasidone, a new atypical antipsychotic 
drug. Pharmacotherapy 2001;21(6):717-730.

Nemeroff CB, Lieberman JA, Weiden PJ, Harvey PD, Newcomer JW, Schatz-
berg AF, et al. From clinical research to clinical practice: a 4-year review of 
ziprasidone. CNS Spectr 2005;10(11 Suppl 17):1-20.

Alptekin K, Hafez J, Brook S, Akkaya C, Tzebelikos E, Ucok A, et al. Efficacy 
and tolerability of switching to ziprasidone from olanzapine, risperidone or 
haloperidol: an international, multicenter study. Int Clin Psychopharmacol 
2009;(5):229-238.

Newcomer JW. Second-generation (atypical) antipsychotics and metabolic ef-
fects: a comprehensive literature review. CNS Drugs 2005;19(Suppl 1):1-93.

Kroeze WK, Hufeisen SJ, Popadak BA, Renock SM, Steinberg S, Ernsberg-
er P, et al. H1-histamine receptor affinity predicts short-term weight gain 
for typical and atypical antipsychotic drugs. Neuropsychopharmacology 
2003;28(3):519-526.

Sakata T, Ookuma K, Fukagawa K, Fujimoto K, Yoshimatsu H, Shiraishi T, et 
al. Blockade of the histamine H1-receptor in the rat ventromedial hypothala-
mus and feeding elicitation. Brain Res 1988;441(1-2):403-407.

Havel PJ. Update on adipocyte hormones: regulation of energy balance and 
carbohydrate/lipid metabolism. Diabetes 2004;53(Suppl 1):S143-151.

Kudla D, Lambert M, Domin S, Kasper S, Naber D. Effectiveness, tolerabil-
ity, and safety of ziprasidone in patients with schizophrenia or schizoaffec-
tive disorder: results of a multi-centre observational trial. Eur Psychiatry 
2007;22(3):195-202.

Weiden PJ. Medication adherence in schizophrenia: separating attitude from 
behavior. International Journal of Neuropsychopharmacology 2006;9:S50-
S50.

Lublin H, Haug HJ, Koponen H, Sigmundsson T, Kolb SA. Ziprasidone versus 
olanzapine, risperidone or quetiapine in patients with chronic schizophre-
nia: a 12-week open-label, multicentre clinical trial. World J Biol Psychiatry 
2009;10(4 Pt 3):710-718.

Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA, Perkins DO, 
et al. Effectiveness of antipsychotic drugs in patients with chronic schizophre-
nia. N Engl J Med  2005;353(12):1209-1223.

Daniel DG, Zimbroff DL, Potkin SG, Reeves KR, Harrigan EP, Lakshmina-
rayanan M, et al. Ziprasidone 80 mg/day and 160 mg/day in the acute ex-
acerbation of schizophrenia and schizoaffective disorder: a 6-week placebo-
controlled trial. Neuropsychopharmacology  1999;20(5):491-505.

Keck P, Buffenstein A, Ferguson J, Feighner J, Jaffe W, Harrigan EP, et al. 
Ziprasidone 40 and 120 mg/day in the acute exacerbation of schizophrenia 
and schizoaffective disorder: a 4-week placebo controlled trial. Psychophar-
macology (Berl) 1998;140(2):173-184.

Goff DC, Posever T, Herz L, Simmons J, Kletti N, Lapierre K, et al. An explor-
atory haloperidol-controlled dose-finding study of ziprasidone in hospital-
ized patients with schizophrenia or schizoaffective disorder. J Clin Psycho-
pharmacol 1998;18(4):296-304.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Lindenmayer.indd   8 12/12/11   9:38 AM


