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Randomized controlled trial comparing changes in serum
prolactin and weight among female patients with first-episode
schizophrenia over 12 months of treatment with risperidone
or quetiapine

Jianjun LIUY, Jushui SUN™*, Xinghua SHEN", Weigang GUO", Shengli ZHI', Guangming SONG", Qiuxia XU",
Juanfen SONG®

Background: Increased serum prolactin and weight gain are common side effects of atypical antipsychotics
but few studies have assessed the long-term pattern of these adverse effects.

Aim: Compare the effects of risperidone and quetiapine on serum prolactin and weight over 12 months of
treatment among female patients with first-episode schizophrenia.

Methods: Eighty female inpatients with first-episode schizophrenia were randomly assigned to receive
risperidone (n=40) or quetiapine (n=40) for 12 months. Prolactin concentration, weight and height were
measured one day before starting treatment and 1, 3, 6, 9 and 12 months after initiating treatment. Severity
of symptoms was assessed at the same time periods using the Positive and Negative Syndrome Scale
(PANSS).

Results: Thirty-one patients in the risperidone group and 33 patients in the quetiapine group completed
the 12 months of treatment. PANSS scores decreased at each follow-up assessment for both groups; the
improvement was significantly greater in the risperidone group after 3 months and 6 months of treatment
but by the 9th month of treatment the level of improvement in the two groups was similar. In the quetiapine
group serum prolactin remained stable throughout the 12 months but in the risperidone group the serum
prolactin level increased 3.5- to 5.2- fold over the one-year follow-up. Weight gain was seen in both groups,
particularly during the first 3 months of treatment: 62% of the increase in BMI in both groups had occurred
by the end of the 3rd month of treatment. No between-group differences in weight changes were observed.
The correlation between changes in weight and changes in prolactin levels were weakly positive: r.=0.17
(p=0.104) in the risperidone group and r=0.07 (p=0.862) in the quetiapine group.

Conclusions: Risperidone and quetiapine had similar efficacy in the first year of treatment of first-episode
schizophrenia though risperidone was more rapidly effective. Use of risperidone was associated with chronic
hyperprolactinemia but this did not occur with quetiapine. Long-term use of both drugs was associated with
sustained weight gain; the timing and magnitude of the weight gain is similar for the two drugs. Weight gain
was not strongly related to changes in prolactin levels.
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1. Introduction

Most patients with schizophrenia need long-term
treatment with antipsychotic medication. However,
weight gain and hyperprolactinemia are common side
effects of many modern antipsychotics and are common
complaints among patients with schizophrenia treated
with antipsychotics.” Short-term studies have shown
that weight gain and hyperprolactinemia are more pro-
minent among female patients of reproductive age.””
There have been few long-term studies on this topic.
Both risperidone and quetiapine are two commonly
used antipsychotics to treat schizophrenia that have
different pharmacological mechanisms of action.
The current study compares the long-term effects of
risperidone and quetiapine on serum prolactin and on
weight among female patients with schizophrenia. We
hypothesize that there are differences in the effects of
risperidone and quetiapine on serum prolactin and on
weight among reproductive-aged female patients with
first-episode schizophrenia.
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2. Methods
2.1 Sample

All female patients with first-episode schizophrenia who
were admitted to the Third People’s Hospital of Huzhou
from 1 January to 31 December, 2011 were potential
subjects for the study (Figure 1). Enrolled patients met
the following inclusion criteria: (a) diagnostic criteria for
schizophrenia as specified in the Chinese Classification
of Mental Disorders-3" edition (CCMD-3)"; (b) female; (c)
18 to 44 years of age; (d) a score of greater than 60 on
the Positive and Negative Syndrome Scale (PANSS)™; (e)
regular menstrual periods; (f) a body mass index (BMI)
greater than 19; and (g) the patient or the patient’s legal
guardian signed informed consent for the study. Patients
with any of the following conditions were excluded: (a)
a serious physical illness (e.g., cardiovascular diseases,
hepatic diseases, renal diseases, or endocrine system or
nervous system diseases); (b) substance dependence;
(c) a history of allergies; (d) abnormal results in routine

Figure 1. Flow chart of the study

132 female patients with first-episode schizophrenia (based on CCMD-3 criteria) admitted to the Third
People’s Hospital of Huzhou from 1 January to 31 December 2013
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98 patients agreed to participate

18 were excluded:
- 9 had serious physical illness
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- 5 were pregnant
- 2 had allergies
- 2 had tobacco or alcohol dependence

80 subjects enrolled in study
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Randomization

40 subjects in the risperidone group (mean [sd]
dosage was 3.4 [0.6] mg /day)

9 withdrew during 1-year follow-up
- 4 used adjunctive antipsychotics
- 2 changed medications
- 2 had amenorrhea
- 1 lost to follow-up
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40 subjects in the quetiapine group
(mean [sd] dosage was 420 [120] mg/day)

7 withdrew during 1-year follow-up
»| -3 used adjunctive antipsychotics
- 2 changed medications

- 2 lost to follow-up

h 4

Blood glucose, hepatic and renal function, thyroid function, height, weight, serum prolactin and PANSS
scores assessed at baseline, 1, 3, 6, 9 and 12 month after the start of treatment

CCMD-3,Chinese Classification and Diagnosis of Mental Diseases-3rd edition
PANSS, Positive and Negative Syndrome Scale
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admission laboratory tests; or (e) currently pregnant or
planning to get pregnant. Participants were dropped
from the study during follow-up if any of the following
occurred: (a) pregnancy; (b) serious physical illness; (c)
severe adverse reactions to the medications; (d) use
of adjunctive antipsychotics or conversion to other
antipsychotic medication; or (e) treating clinician
decided to remove the patient from the study because
of clinical changes in the patient.

A total of 80 patients were enrolled; 40 were
randomized (using a random number table) to the
risperidone group and 40 to the quetiapine group.
Individuals in the risperidone group had a mean (sd)
age of 29 (9) years (range=18 to 42 years), their mean
duration of illness was 4.5(2) months (range=1 to 9
months), 10 of them had a family history of mental
disorders, and at baseline their mean PANSS score was
80.4 (10.2), their mean serum prolactin concentration
was 22.6 (4.2) ng/ml, and their mean weight was 59.0
(5.9) kg. The 40 patients in the quetiapine group had
a mean age of 30 (8) years (range=19 to 44 years), a
mean duration of illness of 5.5 (3) months (range=1 to
11 months), 8 of them had a family history of mental
disorders, and at baseline their mean PANSS score was
82.6 (11.7), their mean serum prolactin concentration
was 23.6 (3.7) ng/ml and their mean weight was
60.2 (6.6) kg. There were no statistically significant
differences in baseline demographic characteristics,
prolactin level, weights or PANSS scores between the
two groups.

The study was approved by the ethics committee of
the Third People’s Hospital of Huzhou.

2.2 Procedure

This is an open-label randomized controlled trial.
Risperidone (produced by Xian-Janssen Pharmaceutical
Ltd; trade name: Risperdal; 1 mg/ tablet) was given
at a starting dosage of 1 mg/day and increased to full
dosage within two weeks (exact dosages varied). After
symptoms were controlled, maintenance dosage, which
was half to two-thirds of the full dosage, was used until
the end of the 12-month follow-up. The mean (sd)
dosage was 3.4 (0.6) mg/day during the 12 months.
Quetiapine (produced by AstraZeneca Limited; trade
name: Seroquel; 25 mg/ tablet or 200 mg/ tablet) was
given at a starting dosage of 100 mg/day and increased
to full dosage within 2 weeks. After symptoms were
controlled, maintenance dosage, which was half to two-
thirds of the full dosage, was used until the end of the
12-month follow-up. The mean (sd) dosage was 420
(120) mg/day during the 12 months. The only other
medications allowed during the course of the study
were benzodiazepines, propranolol hydrochloride and
benzhexol hydrochloride tablets.

There were two phases of the treatment: the first
phase was hospital-based inpatient treatment which
lasted for an average of three months; the second phase
was home-based outpatient treatment during which
patients came to the outpatient clinic for follow-up visits
every three months. As shown in Figure 1, 16 of the 80
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enrolled patients (20%) withdrew during the one-year
follow-up, 9 from the risperidone group (4 required
additional antipsychotic medications, 2 changed
medications, 2 had amenorrhea, and 1 was lost to
follow-up) and 7 from the quetiapine group (3 required
additional antipsychotic medications, 2 changed
medications, and 2 were lost to follow-up). The number
of individuals who completed assessments at baseline,
1 month, 3 months, 6 months, 9 months and 12 months
in the risperidone group were 40, 40, 35, 33, 31, and 31,
respectively; the corresponding number of individuals
who completed assessments in the quetiapine group
were 40, 40, 35, 34, 33, and 33, respectively. There were
no statistically significant differences in the baseline
demographic characteristics, prolactin concentration,
weights or PANSS scores between individuals who did
and did not complete the 12-month follow-up.

2.3 Assessments

Three psychiatrists previously trained in the use of the
PANSS (who were not blind to the treatment group
of the subjects) assessed the severity of patients’
symptoms with the PANSS at baseline and at 1 month,
3 months, 6 months, 9 months and 12 months after
enrollment. Previous studies have shown that the
Chinese version of the PANSS has good inter-rater
reliability (1CC=0.83-0.87).”

Fasting blood samples were collected from enrolled
patients at 07:00 at baseline and at each of the five
follow-up time points to assess serum prolactin level,
blood glucose, hepatic and renal function and thyroid
function. Serum prolactin was assessed using the
ACCESS automated chemoluminescenceimmunoassay
system (manufactured by the Beckman Coulter Co.,
Ltd, United States) and matched kits with inter-assay
coefficient of variation of 5% and intra-assay coefficient
of variation of 8%. The assessments were conducted
strictly in accordance with the manufacturer’s
instructions. A serum prolactin concentration of >25ng/
ml was considered hyperprolactinemia.”

Height was measured at enrollment and weight was
assessed at baseline and at each follow-up assessment.

2.4 Statistical analysis

Analysis was conducted using SPSS13.0 software.
Missing data were replaced using the last observation
carried forward (LOCF) method. Differences between
groups, across time and the interaction between the
two were analyzed using repeated measures analysis
of variance. When an overall statistically significant
difference was found, pairwise comparisons were
conducted using Bonferroni method to correct for type
| error inflation. The incidence of hyperprolactinemia
after treatment between the two groups was compared
using Fisher’s exact tests. The correlation between
changes in prolactin concentration and changes
in weight (combining 170 pairs of changes in the
risperidone group [baseline to 1 month, 1 month to 3
months, 3 months to 6 months, 6 months to 9 months
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and 9 months to 12 months] and 175 pairs of change
in the quetiapine group) was assessed using Spearman
rank correlation coefficients. All statistical tests were
two-tailed and 0.05 was set as the level of statistical
significance.

3. Results

3.1 Prolactin concentration

Repeated measures analysis of variance showed a
statistically significant difference in the serum prolactin
concentrations between the risperidone group and the
quetiapine group (F=79.42, p<0.001); serum prolactin
concentrations were significantly different across time
(F=14.09, p<0.001) and the time by treatment group
interaction term was also significantly different (F=12.81,
p<0.001). As shown in Table 1, in the risperidone group
serum prolactin at each time point was significantly
higher compared to baseline by a factor of 3.5-fold to
5.2-fold; the level peaked at the end of the 3“month
of treatment, decreased by the 6" month of treatment
(though still 3-fold higher than baseline) and then
remained stable for the last 6 months of treatment.
In the quetiapine group, no statistically significant
differences were found in serum prolactin levels
over time. Throughout the 12 months of treatment
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serum prolactin levels were significantly higher in the
risperidone group than in the quetiapine group.

3.2 Comparison of PANSS scores

Repeated measures analysis of variance showed that
the total PANSS scores were significantly different
between the two groups (F=24.93, p<0.001); there was a
statistically significant difference across time (F=176.63,
p<0.001) and a significant time by treatment group
interaction (F=18.34, p<0.001). Post-hoc comparisons
revealed that in both groups the PANSS score at each
follow-up point was significantly lower than the baseline
score (p<0.001); moreover, at the end of the third and
sixth month, the PANSS scores of the risperidone group
were significantly lower than those of the quetiapine
group (third month: F=34.82, p<0.001; six month:
F=2.99, p<0.046).

3.3 Comparison of BMI

Repeated measures analysis of variance showed no
statistically significant difference in BMI between
the two groups (F=0.93, p=0.339) after controlling
for time. Compared to baseline, BMI measurements
were significantly different across time (F=93.05,

Follow-up point (month)

rou F
group baseline 1 3 6 9 12 P
. 2356 9427 12453 8822  83.15  94.80
risperidone ) 33)  (91.02) (64.65) (50.00) (50.98) (79.58) 48 <0001
Letianine 2360 3146 2523 2321 2408 2324 .. .
prolactin concentration 44€11aP (1.35)  (39.80) (19.80) (10.42) (14.76) (10.43) '
F 013 1599 8629 6482 4954  31.80
p 0867 <0.001 <0.001 <0.001 <0.001 <0.001
o 7890  56.80 43.90 4427 3920 4168
risperidone o 6cy (8.07) (7.74) (7.26) (7.93) (805) 23301 <0001
. 8263 5550 6293 5128 4135 4173
PANSS quetiapine g 3g)  (8.05) (18.87) (13.42) (11.51) (1032) °2&7 <0001
F 2.10 052 348 299 095 001
p 0054 0473 <0.001 0046 0334  0.981
. 2162  21.84 2409 2456 2476 2521
risperidone 1 ey (146) (143) (1.89) (191) (2.76) 203 <0001
- 2177 2212 2416 2486 2501  25.63
BMI quetiapine (1.68)  (1.65 (1.23) (162) (164) (178 °~184 <0001
F 0.17 061 006 059 039  0.64
p 0684 0439 0814 0443 0532 0426
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Table 2. Comparison of the prevalenceof hyperprolactinemia among females with first-episode
schizophrenia treated with risperidone or quetiapine for one year
. during treatment
group baseline
1 month 3 month 6 month 9 month 12 month
risperidone (n=40) 0 23 34 30 25 25
quetiapine (n=40) 0 4 2 1 1 1
p-value (Fisher’s exact test) - <0.001 <0.001 <0.001 <0.001 <0.001

p<0.001) after controlling for treatment assignment.
There was no interaction between the treatment
group and time effects (F=0.173, p=0.984). Post-hoc
comparisons using Bonferroni corrections showed
that compared to baseline BMI, the BMI was higher
in both the risperidone and quetiapine groups at all
of the follow-up time points (all p<0.001). There were
no statistically significant differences in BMI between
the two treatment groups at any of the follow-up time
points. In both groups 62% of the 1-year increase in BMI
had already occurred by the end of the 3 month of
treatment.

3.4 Comparison of the prevalence of hyperprolactinemia

As shown in Table 2, the prevalence of hyperprolac-
tinemia, defined as a serum prolactin concentration
of >25ng/ml, was greater in the risperidone group
than in the quetiapine group at all follow-up time
points. By the end of 12 months of treatment 62.5%
(25/40) of the patients in the risperidone group met
criteria of hyperprolactinemia while only 2.5% (1/40)
of the patients in the quetiapine group met criteria of
hyperprolactinemia.

3.5 Correlation between weight and the prolactin
concentration

The mean weight of patients in the risperidone group
increased from 59.0 (5.9) kg to 63.9 (7.8) kg over the
year of treatment (a 8.3% increase in weight) while
that of patients in the quetiapine group increased from
60.2 (6.6) kg to 64.4 (7.5) kg (a 7.0% increase in weight).
We assessed the correlation of changes in weight with
changes in prolactin level combining the results for the
five time periods considered in the study (baseline-1
month, 1-3 months, 3-6 months, 6-9 months and 9-12
months) using Spearman rank correlation coefficients
and found a weak, non-significant positive relationship:
in the risperidone group there were 170 pairs of change
values (r,=0.17, p=0.104), in the quetiapine group there
were 175 pairs of change values (r,=0.07, p=0.862).

4. Discussion
4.1 Main findings

We found that one year of treatment with standard
doses of risperidone and quetiapine in unselected first-
episode female patients with schizophrenia had similar

treatment effects -- though the maximum improvement
was achieved more quickly with risperidone than
with quetiapine. The effect of both medications
on weight gain was similar but the prevalence of
hyperprolactinemia was much higher in patients treated
with risperidone than in those treated with quetiapine.

The different effects of risperidone and quetiapine
on serum prolactin concentration may be attributed to
their different pharmacological mechanisms: quetiapine
has a higher binding affinity to 5-HT receptors while
risperidone has a higher binding affinity to D2.”% The
difference in the prevalence of hyperprolactinemia
has potential long-term consequences. Chronichyper-
prolactinemia may cause menstrual irregularity (two
patients in the risperidone group dropped out due
to amenorrhea) and it can affect calcium metabolism
which can potentially lead to osteoporosis.”*”

Antipsychotics-induced weight gain is mainly due
to the inhibition of the 5-HT2A, 5-HT2C, H1 and M3
receptors.”® The effects of different antipsychotics on
weight are different: most studies™*? found the largest
weight gain among patients treated with clozapine
or olanzapine and the smallest weight gain among
patients taking ziprasidone or aripiprazole; weight gain
among patients treated with risperidone and quetiapine
is intermediate. Previous studies reported that the
effects of risperidone and quetiapine on weight were
different,*** but our study found no difference in
the changes in BMI over one year of treatment with
these two medications. We also found that most of the
weight gain occurs in the initial three to six months of
treatment; a finding that is in line with the findings of
the study by Neovius and colleagues.™

Oberweis and colleagues™ postulated that the
inhibition of dopamine receptors by antipsychotic
medications leads both to weight gain and to increased
serum prolactin concentration. In vitro experiments
showing that hyperprolactinemia reduces insulin
sensibility of adipose cells supports this hypothesis
about the relationship of insulin resistance and
hyperprolactinemia to weight gain. However, our study
did not find any clear correlation between changes in
weight and changes in prolactin levels.

4.2 Limitations

The 20% dropout rate (16/80) over the one-year
treatment study is lower than that reported in similar
studies™” but this could, nevertheless, potentially affect
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our results. There were, however, similar numbers of
subjects who dropped out from the two treatment
groups and there were no statistically significant
differences in the baseline characteristics of those who
did and did not complete the study. Moreover, we used
the LOCF methodology in our analysis to ensure that
all enrolled patients were represented in the data at
all follow-up time points. We conclude that the risk of
substantial bias in our results is small.

Serum prolactin concentrations are assumed to
be normally distributed in the general population
but the distribution of values in the sample was not
normally distributed. This may have skewed the results
of the repeated measures analysis of variance used to
compare prolactin levels between the two groups over
time. However, when we dichotomized results (which
eliminates the problem of a non-normal distribution
of results) into those who do and do not met standard
criteria for hyperprolactinemia the results were similar
to the findings for the repeated measures analysis of
variance.

The study used first-episode female patients so
these results may not be relevant for male patients, for
older patients or for patients with a longer treatment
history.

4.3 Implications

This randomized controlled trial used young, first-
episode female patients so the results are not
confounded by prior treatment history or by the effects
of menopause on prolactin. There was no difference
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in the pattern of weight gain between risperidone and
guetiapine over the first year of treatment; in both
groups the majority of the weight gain occurred early in
treatment so this is clearly the time when the greatest
effort is needed to help patients change their diet and
physical activity to combat these weight increases.
In this study risperidone achieved its maximum
effectiveness more rapidly than quetiapine but the level
of improvement achieved by the two medications was
similar by nine months of treatment; further study with
unselected first-episode patients is needed to confirm
this difference but it may be important in patients for
who more rapid improvement will help sustain their
willingness to continue taking antipsychotic medication.
The much higher prevalence of hyperprolactinemia
in the risperidone group compared to the quetiapine
group (62.5% v. 2.5% at the end of 1 year of treatment)
is concerning; long-term studies are needed to
determine whether or not the prolactin levels in women
treated with risperidone remain high and to evaluate
potential negative consequences on menstruation and
bone metabolism.
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