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Abstract. – BACKGROUND: The risks of an-
tipsychotic drugs on metabolic syndrome (MS)
present many challenges for psychiatrists.

AIM: To evaluate the effectiveness and influ-
ences on glucolipid metabolism in patients with
schizophrenia and metabolic disorders
switched from clozapine to ziprasidone.

PATIENTS AND METHODS: Schizophrenic
patients with metabolic syndrome who had
been treated with clozapine for ≥≥ 2 years were
enrolled in the open-label study. All the patients
were switched to ziprasidone from clozapine
and followed up for 24-week. The primary end-
points included body mass index (BMI), fasting
glucose (FG), triglycerides (TG), HDL choles-
terol (HDL-c) and systolic pressure (SP)/dias-
tolic pressure (DP). Secondary endpoints in-
cluded scores on the Positive and Negative
Syndrome Scale (PANSS) and treatment emer-
gent symptom scale (TESS).

RESULTS: A total of 213 cases satisfied the in-
clusion and exclusion criteria, but only 194 cases
eventually completed the 24-week follow-up and
were divided into ziprasidone group (n=68, com-
plete substitution) and combined treatment group
(n=126, partial substitution). In the ziprasidone
group, TG at 4th and 24th week, BMI and HDL-c at
24th week were significantly improved (p < 0.05),
while cognitive scores and total score of the
PANSS at 4th and 24th week, negative factor, the
factor of anxiety and depression at 24th week
were significantly lower than those at the baseline
(p < 0.05); In the combined group, cognitive factor
scores (4 weekend, 24 weekends) and total score
of PANSS (24 weeks) was significantly lower than
baseline (p < 0.05). There was no significant differ-
ence in the TESS score (p > 0.05).

CONCLUSIONS: Ziprasidone completely or
partially substituting clozapine can improve
both glucolipid metabolism disorders, and cog-
nitive disorders and affective disorders of
schizophrenia.
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Introduction 

Earlier studies have revealed people with
schizophrenia have metabolic syndrome (MS)
highly prevalently1,2. Nowadays, increased atten-
tion on the therapeutic effectiveness of antipsy-
chotic drugs in schizophrenia has turned to the
possible deleterious side-effects of these agents.
The risks of antipsychotic drugs on MS present
many challenges for psychiatrists; it is necessary
to look for an optimal treatment which has better
curative effects and less side effects. Among sec-
ond-generation antipsychotics, clozapine is more
strongly associated with metabolic risk, whereas
ziprasidone is less associated3,4. Ziegenbein et al5

and Kuwilsky et al6 had ever combined ziprasi-
done with clozapine and reported that it would
exhibit long-term efficacy without increasing
side effects. Furthermore, Henderson et al7 prove
that the addition of ziprasidone does not produce
significant improvement in fasting glucose, in-
sulin resistance, hyperlipidemia or lead to weight
loss in olanzapine- or clozapine-treated subjects
with schizophreniar. However, Pappadopulos et
al4 observe that in short-term trials patient’s
weight in ziprasidone-treated subjects is higher
than that in placebo-treated subjects, in the long-
term trials, ziprasidone-treatment induces the
weight loss, there are no significant differences
in glucose and lipid metabolites between ziprasi-
done and placebo groups. Martínez-Ortega et al8

also conclude that antipsychotic-induced body
mass index (BMI) increase appears to remain re-
gardless of the specific psychotropic co-treat-
ment. Karayal et al9 report that subjects switch-
ing from quetiapine to ziprasidone show a small
but significant decrease in weight as well as im-
proved lipid profiles, regardless of their metabol-
ic status and disease severity at baseline. Com-
pared with patients receiving antipsychotic
monotherapy, patients on antipsychotic polyther-
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(5-24 week). In the first week, stable dosage of
clozapine was used in the patients who were
placed on ziprasidone (40 mg, bid for 2 days, fol-
lowed by incremental dose for 60-80 mg, bid
within 3rd day to 7th day, eg. at 4th day, 60 mg,
bid; at 7th day, 160 mg/d). In the following 2nd-4th

week, clozapine was reduced or withdrawn from
450 mg/d to 0 mg/d according to clinical diagno-
sis. Patients were naturally divided into ziprasi-
done group and combination group. In 5th-24th

week, the dosage of ziprasidone and clozapine
could be adjusted ranging from 80 to160 mg/d, 0
to 450 mg/d, respectively. 
During the switching treatment, benzodi-

azepines, adrenaline beta blockers or anticholiner-
gic drug can be used periodically to treat side ef-
fects of drug withdrawal and activation induced by
ziprasidone. At the same time, patients were al-
lowed to taking other medications, including anti-
hypertensive drugs, oral hypoglycemic drugs, anti-
acid drugs (excluding cimetidine), antibiotics, vita-
mins and mineral supplements, etc.

Assessment 
The primary endpoints included body mass

index (BMI = weight/height2, kg/m2), systolic
pressure (SP)/diastolic pressure (DP), fasting
glucose (FG), triglycerides (TG), HDL choles-
terol (HDL-c) which were obtained from a fast-
ing blood sample at 7:00 am. The second end-
points included PANSS and Treatment Emer-
gent Syndrome Scale (TESS). PANSS (includ-
ing 33 items, 4 subscales, positive symptom,
negative symptom, general psychopathology
symptom and accessory symptom) was used to
assess the psychopathologic severity of the pa-
tients. The severity of each symptom was scored
with one of seven grades (1 = absent, 2 = mini-
mal, 3 = mild, 4 = moderate, 5 = moderate se-
vere, 6 = severe, 7 = extreme). TESS (including
33 symptoms and laboratory examinations) was
used to assess side effect of drugs. All the out-
come measures were obtained at baseline (just
before switching toziprasidone) and at 4 and 24
weeks.

Statistical Analysis 
All data were analyzed by SPSS 15.0 software

(SPSS Inc., Chicago, IL, USA) and were dis-
played by mean ± SD or rate (%). Pair-t test was
used to compare data before and after the treat-
ment, t test was used to compare data among
groups, and quantitative data was analyzed by c2.
Significance was set at p < 0.05.
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apy have higher rates of metabolic syndrome and
lipid markers of insulin resistance10. We found
that there was no agreement on the safety and in-
fluences of administration of ziprasidone; further
studies were needed to confirm this problem. 
An open-label study was designed to evaluate

the effects of switching from clozapine to
ziprasidone on weight, safety and effectiveness,
in order to provide options for treating patients
with schizophrenia and metabolic disorders.

Patients and Methods

Subjects 
All the subjects were collected from Outpa-

tients with schizophrenia and metabolic syn-
drome (MS) in Shanghai Xuhui District Mental
Health Center from 2009.09 to 2011.11. Inclu-
sion criteria were: (1) conforming to 10th Inter-
national Classification of diseases-10 (the ICD-
10) for schizophrenia’s diagnostic criteria; (2)
aging from 18-60 year-old, and having been
treated with clozapine in a conventional dose
range for ≥ 2 years and total score of Positive
and Negative Syndrome Scale (PANSS) ≥ 60;
(3) conforming to the diagnosis of MS recom-
mended by Chinese Diabetes Society in 2004:
obesity, BMI ≥ 25.0 kg/m2; hyperglycemia, fast-
ing plasma glucose ≥ 6.1 mmol/L and (or) plas-
ma glucose after glucose load ≥ 7.8 mmol/L and
(or) already being diagnosed with diabetes; hy-
pertension, systolic pressure (SP)/diastolic pres-
sure (DP) ≥ 140/90 mmHg and (or) being iden-
tified as hypertension; dyslipidemia, fasting
blood triglycerides (TG) ≥ 1.7 mmol/L and (or)
fasting plasma HDL cholesterol (HDL-c) < 0.9
mmol/L for male, < 1.0 mmol/L for female. Pa-
tients who met three or four conditions above
were diagnosed with MS. All the subjects or
their family were informed consent. Exclusion
criteria were: (1) being unable to provide in-
formed consent; (2) organic mental disorders
and psychoactive drug substances abuse or de-
pendence; (3) serious body disease; (4) women
in pregnancy or lactation; (5) participating in
other researches.

Switching Strategy 
All the patients were switched from clozapine

to ziprasidone (Nhma Pharmaceutical Group, 20
mg per pill) according to reference11, and the du-
ration of the treatment was divided into changing
drug period (1-4 weeks) and observational period
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Results

General Information 
Totally, 213 cases were enrolled into the study,

but 6 cases during 1-4 week quitted because their
conditions deteriorated, 3 cases quitted because
of other physical diseases and 3 cases quitted be-
cause of their mental symptoms worsening dur-
ing 5-24 week. A total of 194 cases completed
the study, including 68 cases in ziprasidone
group, 126 cases in combination group. Demo-
graphics for the 194 patients included in the
analyses are shown in Table I. The dosage of
ziprasidone in ziprasidone group was 131.4 ±
33.5 (40-160) mg, and the dosage of ziprasidone
and clozapine in combination group were 68.7 ±
30.9 (20-120) mg, 239.2 ± 108.2 (25-375) mg,
respectively.

Effect on BMI, Glucose and Lipid 
Metabolism 
At the end of 4th week, TG level in ziprasidone

group was significantly lower than the baseline
and that in combination group (p > 0.05). There
was no difference of indexes in combination
group compared with the baseline. At the end of
24th week, BMI and TG both in ziprasidone
group and combination group was significantly
lower than the baseline (p < 0.05). HDL-c in
ziprasidone group was significantly higher than
that in combination group (p < 0.05).

Efficacy and Safety
At the end of 4th week, statistically significant

improvement from pre-switch baseline to end-
point was observed in cognition factor in both
ziprasidone group and combination group, and
PANSS total score in ziprasidone group (p <
0.05). At the end of 24th week, negative factor,
cognition factor, anxiety factor and PANSS total
score was significantly lower in ziprasidone
group than not only baseline but also those in
combination group (p < 0.05). In combination
group, cognition factor and PANSS total score
was lower than baseline. But TESS score did not
change within or among the group.

Discussion

Clozapine is considered to be second-line
drugs for schizophrenia. However, due to histori-
cal reasons and socioeconomic factors, clozapine
is still widely used in China mainland, even in el-
derly patients. Its use has been limited by its po-
tentially serious adverse effects, because clozap-
ine is more likely to cause weight gain, glucol-
ipid metabolic disorders, and even induces MS4.
We devoted ourselves to an optional treatment to
reduce the risk for the metabolic side effects. An
open trial reveals that ziprasidone appears well
tolerated in schizophrenic patients, with mild or
moderate adverse events12. It is worthy evaluating

ziprasidone Combination group
Item group (n=68) (n=126) T/χ2 p

Gender 3.60 0.058 
Male 27 (39.7%) 68 (54.0%)
Female 41 (60.3%) 58 (46.0%)
Age (year) 42.90 ± 9.16 41.37±9.13 1.11 0.269 
Marriage 3.44 0.329 
Unmarried 52 (76.5%) 95 (75.4%)
Married 9 (13.2%) 24 (19.0%)
Divorce/windowed 7 (10.3%) 7 (5.6%)
Education 3.95 0.267 
Primary or below 2 (2.9%) 1 (0.8%)
Junior 15 (22.1%) 40 (31.7%)
Senior/secondary school 38 (55.9%) 69 (54.8%)
College or above 13 (19.1%) 16 (12.7%)
Employment status 0.26 0.612 
Employed 57 (83.8%) 109 (86.5%)
Unemployed 11 (16.2%) 17 (13.5%)
Age of onset (year) 28.12 ± 6.80 29.29 ± 7.33 -1.09 0.279 
Duration of schizophrenia (year) 14.78 ± 9.85 12.09 ± 8.82 1.94 0.053 
Duration of MS (year) 4.13 ± 1.26 4.25 ± 1.04 1.22 0.191 

Table I. Demographics and illness characteristics.
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the clinical efficacy and side effects of a switched
strategy to ziprasidone from clozapine.
According to China’s mental disorder preven-

tion manual, if clozapine is replaced by other
drugs, it can’t be dropped sharply due to rebound
effect. At the same time, to ensure the steady clini-
cal efficacy, patients in our study received a steady-
state switching strategy for 4 weeks. A total of 213
patients were enrolled into the group, about 93.7%
(193/213) patients received a complete or partial
substitution of ziprasidone and finished the 24-
weeks study. Only 6.3% (13/213) patients quitted
the study due to their instability or worsening
symptoms. No serious drug side effects were ob-
served during 24-week follow-up. The data showed
it was operable and practicable for ziprasidone to
replace clozapine. There is a highlight that both the
short-term (4 week) and long-term (24 week) ob-
servation of weight and glucolipid changes associ-
ated with a therapeutic substitution of ziprasidone
were included in our research.
No matter clozapine was completely or partially

replaced by ziprasidone, patients got varying im-
provements in metabolic index. The previous
short-term studies have showed improvement in
weight, BMI, and lipid profiles after substitution
of ziprasidone for olanzapine or risperidone or
aripiprazole13-15. In our study, BMI did not change
at 4th weekend compared with the baseline in both
ziprasidone group and combination group, and
was significantly lower than baseline until 24th

weekend. It indicates that it takes time for ziprasi-
done to correct the weight gain induced by clozap-
ine. In ziprasidone group, TG level was signifi-
cantly lower than baseline at 4th weekend and
HDL-c was also significantly increased at 24th

weekend. In combination group which ziprasidone
partially replaced clozapine, BMI and TG level
displayed the same significant change at 24th week
as the ziprasidone group. A recent study16 has con-
firmed that associations between fat mass and ap-
petite are not disrupted in the ziprasidone group
but in olanzapine-treated patient. It may be one of
the contributing factors that ziprasidone causes
mild or even no metabolic disorders. Partial sub-
stitution of ziprasidone limits sustained beneficial
effects of ziprasidone.
In terms of efficacy of mental symptoms, com-

pletely and partially switching to ziprasidone
showed different results. In combination group,
cognitive function was improved continually
compared to the baseline from 4th weekend.
While in ziprasidone group the cognitive func-
tion and total scores of PANSS were significantly
reduced at 4th weekend, at 24th weekends, cogni-
tive factor, negative symptom factor, emotional
factor and total scores of PANSS were further
improved. These data indicated that ziprasidone
had better curative effect than clozapine, which
was in consistent with Harvey et al17 and Loebel
et al18. We speculate that there must be some re-
fractory potency which exists in some patients

ziprasidone Combination
group (n=68) group (n=126) t p

Baseline BMI (kg/m2) 23.73 ± 2.95 23.34 ± 2.34 1.37 0.172 
FPG (mmol/L) 5.94 ± 0.81 5.83 ± 0.95 1.19 0.237 
HDL-c (mmol/L) 0.94 ± 0.37 0.95 ± 0.26 -0.16 0.870 
TG (mmol/L) 1.68 ± 0.37 1.69 ± 0.28 -0.65 0.514 
SP (mmHg) 131.71 ± 12.28 133.88 ± 17.48 -1.01 0.314 
DP (mmHg) 81.27 ± 10.04 83.38 ± 11.95 -1.31 0.193 

4th weekend BMI (kg/m2) 23.11 ± 3.28 23.59 ± 2.73 -0.97 0.332 
FPG (mmol/L) 5.87 ± 0.87 5.76 ± 0.83 0.81 0.418 
HDL-c (mmol/L) 0.95 ± 0.44 0.94 ± 0.45 0.21 0.726 
TG (mmol/L) 1.50 ± 0.51* 1.68 ± 0.67 -2.01 0.044 
SP (mmHg) 133.28 ± 13.90 132.53 ± 15.47 0.88 0.379 
DP (mmHg) 82.95 ± 11.13 82.66 ± 13.76 0.70 0.483 

24th weekend BMI (kg/m2) 21.96 ± 2.18# 22.10 ± 3.13# -0.14 0.886 
FPG (mmol/L) 5.83 ± 0.91 5.82 ± 0.89 0.39 0.679 
HDL-c (mmol/L) 1.12 ± 0.38# 0.96 ± 0.64 3.69 0.005 
TG (mmol/L) 1.52 ± 0.56# 1.54 ± 0.63# 0.58 0.615 
SP (mmHg) 131.75 ± 12.77 132.03 ± 17.09 -0.78 0.434 
DP (mmHg) 79.95 ± 12.21 82.50 ± 12.79 -1.83 0.054 

Table II. Outcomes of BMI, glucose and lipid metabolism.

Note:*p <0.05, compared within the group at 4 the weekend; #p < 0.05, compared within the group at 24 the weekend
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and needs to be further investigated so that
ziprasidone combined with clozapine could not
be completely replaced with ziprasidone. Mean-
time, drug combination could offset adverse im-
pacts caused by MS or clozapine. 

Conclusions

We are lacking of the data when patients did
not experienced weight gain or glucolipid meta-
bolic indices changes on their prior medications.
Moreover, there is a lack of information for pa-
tient lifestyle factors such as diet and exercise
regimens. But our study demonstrates that it is an
optimal treatment of switching to ziprasidone
from clozapine for patients with schizophrenia
and MS to get good efficacy and tolerability. 
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