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Abstract

Background: Atypical antipsychotics are widely prescribed, yet have been associated with

weight gain and metabolic syndrome.

Aim: To study the effect of adjunct low-dose aripiprazole on weight and metabolic parameters
of subjects on atypical antipsychotics (olanzapine, clozapine or risperidone).

Methods: The study was carried out as an open-label trial with a fixed dose of 5 mg
aripiprazole added to the patient’s current antipsychotic for 12 weeks. The primary outcome
measure was mean change in weight, while secondary outcome measures included change
in waist circumference; fasting blood glucose; HbA1c; triglycerides; total, HDL and LDL
cholesterol levels; functioning; and neurocognition.

Results: For the overall study (n = 55), there was no significant effect of adjunct aripiprazole
on the weight of the subjects. However, the clozapine group achieved significant weight loss
(p = 0.002) and also had significant improvements in total cholesterol (p < 0.001), HDL

(p = 0.016), LDL (p = 0.044) and triglyceride levels (p = 0.038). The olanzapine group had
significant improvement in triglycerides (p = 0.001), and other metabolic parameters for this
group showed improvement trends, but did not reach statistical significance. The risperidone
group did not show any significant improvement in weight or metabolic parameters.
Conclusions: The study adds support to the adjunctive use of aripiprazole to clozapine for
weight loss and improvement in metabolic profile, and for reduction in cardiometabolic risk

for patients on olanzapine.
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Introduction

Schizophrenia is a chronic neuropsychiatric ill-
ness, and long-term antipsychotic medications are
the mainstay of treatment.! The first generation of
antipsychotics, commonly referred to as typical
antipsychotics, targeted mainly dopamine D2
receptors and led to disabling extrapyramidal side
effects.? The antipsychotics introduced later,
referred to as second generation or atypical antip-
sychotics (SGAs), acted on a wider range of recep-
tors.> The SGAs had lower propensity for

extrapyramidal side effects at clinically effective
doses and showed improved efficacy on negative,
cognitive and affective symptoms.*° Thus, the
SGAs found quick acceptance and their usage
increased rapidly, such that they are now the more
commonly prescribed drugs in large parts of the
world.”!! The distinction between atypical and
typical antipsychotics has since been called into
question as many atypicals behave like typicals,
and a new classification among atypicals has been
proposed, introducing the concept of spectrum of
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atypia that begins with risperidone (the least atypi-
cal) and ends with olanzapine and clozapine (the
most atypical).1?

Patients with schizophrenia are at risk of develop-
ing metabolic syndrome (MetS), with the preva-
lence of MetS being 1.5-fold higher than that of
the general population.!3:14 The MetS is a well-
described cluster of interrelated risk factors for
developing cardiovascular disease and type 2 dia-
betes. The main components of MetS are elevated
waist circumference, hypertension, hyperglycae-
mia and dyslipidaemia.!> The MetS is associated
with a 2-fold increase in cardiovascular mortality
and a 1.5-fold increase in all-cause mortality,!°
and individuals with MetS are five times more
likely to develop type 2 diabetes.!?

The use of SGAs was associated with reports of
dramatic weight gain, diabetes [including diabetic
ketoacidosis (DKA)] and an atherogenic lipid
profile [increased low-density lipoprotein (LDL)
cholesterol and triglyceride levels and decreased
high-density lipoprotein (HDL) cholesterol],
such that the American Diabetes Association, the
American Psychiatric Association, the American
Association of Clinical Endocrinologists and the
North American Association for the Study of
Obesity convened a consensus development con-
ference in 2003 on the subject.!® The position
statement from the conference concluded that
there was considerable evidence, particularly in
patients with schizophrenia, that treatment with
SGAs can cause a rapid increase in body weight
in the first few months of therapy that may not
reach a plateau even after 1 year of treatment.
Clozapine and olanzapine, which produced the
greatest weight gain, were associated with the
greatest increases in total cholesterol, LDL cho-
lesterol, and triglycerides and with decreased
HDL cholesterol. Since then, evidence of the link
of SGAs with metabolic abnormalities has further
accumulated.?19:20

Several strategies have been tried to ameliorate
the impact of SGAs on MetS, including dietary
advice, physical exercise, counselling and enrol-
ment in targeted health programmes.2!:22 In addi-
tion to these, pharmacological strategies such as
antipsychotic switching and adjunctive use of
medications have been investigated for counter-
ing the metabolic side effects.?3

Studies have suggested aripiprazole as a potential
candidate for switching strategies to improve

metabolic parameters.242¢ However, the rate of
treatment discontinuation was higher in the ari-
piprazole group in the studies. Furthermore, clini-
cians are reluctant to switch antipsychotics solely
to address metabolic side effects, particularly if the
patient has achieved remission or clinically mean-
ingful symptom reduction on their current antip-
sychotic.?” In clinical practice, it is also challenging
to switch when patients may have a belief of supe-
rior efficacy in their current antipsychotic.?*
Olanzapine and clozapine are two of the most
effective antipsychotics, proven to have better effi-
cacy than others.5-28 Together with risperidone,
they are also among the highest prescribed antip-
sychotics, despite clear concerns about their
impact on weight and metabolic profile.29:30

Aripiprazole as an adjunct has also been investi-
gated for improving metabolic profile; a multicen-
tre, randomised, double-blind placebo-controlled
trial studying the effect of adjunctive aripiprazole
(dose range 5-15 mg; mean 11.1 mg) on body
weight and clinical efficacy in patients on clozap-
ine found significant weight loss and reduction in
body mass index (BMI) and waist circumference
in favour of aripiprazole, with no significant differ-
ences in symptom improvement or adverse events
(AEs).3! A randomised, double-blind placebo-
controlled study to examine aripiprazole’s effect
on glucose metabolism in clozapine-treated
patients with schizophrenia using the frequently
sampled intravenous glucose tolerance test (a gold
standard procedure to assess insulin sensitivity
and the effectiveness of glucose metabolism)
found that adjunctive aripiprazole treatment in
clozapine-treated patients improved certain
aspects of glucose metabolism including insulin
sensitivity.32 There are further studies that have
explored adjunct aripiprazole with clozapine and
olanzapine, with mostly positive findings.33-35 As a
result, use of aripiprazole as an adjunct has
received cautious endorsement in reviews and
clinical practice guidelines.23-36-38

In this study, we set about evaluating the effect of
adjunct use of aripiprazole at a fixed dose of 5 mg
on metabolic profile and weight in patients stabi-
lised on atypical antipsychotics olanzapine, clo-
zapine and risperidone. We hypothesised that
aripiprazole, due to its pharmacological profile,
can be used as an adjunct to atypical antipsychot-
ics at a low dose to induce weight loss and improve
metabolic profile with fewer side effects and
greater clinical acceptability. The primary objec-
tive of the study was to assess mean change in
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weight 12 weeks after the use of adjunct aripipra-
zole. The secondary end points included changes
in the metabolic parameters (waist circumfer-
ence; fasting blood glucose; HbAlc; total, HDL
and LDL cholesterol levels; triglycerides).

Method

Study design

The study was an open-label, 12-week prospec-
tive study conducted between May 2016 and
September 2019 at the outpatient clinic at the
Institute of Mental Health (IMH), Singapore.
IMH is the sole tertiary psychiatric hospital in
Singapore that caters to over 40,000 patients
annually at its outpatient clinic. Enrolled partici-
pants were prescribed a fixed dose of 5 mg ari-
piprazole per day, in addition to their
antipsychotic. This dose was decided based on an
audit of the local clinical practice that suggested
that a 5-mg adjunct dose of aripiprazole had a
good balance of efficacy and side effects and lower
risk of discontinuation.?®* During the 12-week
study, if for any reason there was a change in the
dose of the primary antipsychotic or switch of the
antipsychotic, the participant was then withdrawn
from the study. Medication compliance was
assessed by pill counts.

Safety and tolerability were measured by Simpson
Angus Scale (SAS total score), Side Effects
Checklist, Barnes Akathisia Scale (BAS), Abnormal
Involuntary Movement Scale (AIMS), AEs or
serious AE reports.

The study was carried out in accordance with the
principles of Good Clinical Practice and the rele-
vant local health regulations. Ethics approval was
obtained from the National Healthcare Group’s
Domain Specific Review Board (Reference:
2016/00106). The study was registered at trial reg-
istry clinicaltrials.gov (Identifier: NCT02949752).
Participants were required to provide written
informed consent in English at the point of
recruitment.

Subjects

The study recruited outpatients aged 21-65 years
with a diagnosis of schizophrenia or schizoaffec-
tive disorder. The subjects were required to be on
stable doses of atypical antipsychotics, olanzap-
ine, clozapine, or risperidone, for at least 1 month.
Antipsychotic polypharmacy was permitted, as

long as there was only one of the above three
atypical antipsychotics. At baseline, subjects were
required to have a BMI =25 kg/m? (i.e. over-
weight and above) or =7% increase in weight
from pre-antipsychotic treatment.

The study excluded subjects who had a previous
allergy to aripiprazole or contraindication to the
use of aripiprazole. Participants with current sub-
stance misuse or those non-adherent to current
prescribed medications were excluded. It was
required that subjects had no major or unstable
medical or neurological illness (such as uncon-
trolled diabetes and hypertension) and were not
using any medications for weight loss during the
preceding month. Participants with serious sui-
cidal thoughts or who posed a serious risk of harm
to self or to others were excluded. The study did
not recruit women who were pregnant or breast-
feeding. Participants who had clinically signifi-
cant abnormalities on enrolment examination
and screening that required active intervention,
that is, initiation of lipid lowering agent or anti-
diabetic medication, were also excluded.

Metabolic measurements

Weight, BMI and waist circumference were meas-
ured at baseline and at every subsequent visit
(weeks 0, 4, 8 and 12). A fasting venous blood
sample was collected from each participant at
baseline and at the last visit (week 12). Serum
level of total cholesterol, HDL, LDL, and triglyc-
erides and glucose levels were obtained at an
accredited laboratory that analysed the samples
using Roche diagnostics C702 and C513 HbAlc
analysers.

Assessment and end points

Psychopathology was assessed using the Positive
and Negative Syndrome Scale (PANSS)#° and
the Clinical Global Impression—Severity and
Improvement scales (CGI-I and CGI-S).4!
Functioning was assessed on the Global
Assessment of Functioning Scale (GAF),*? while
World Health Organization Disability Assessment
Scale (WHODAS 2.0)%#was used to assess disa-
bility across various domains. All assessments
were performed by trained raters who had
achieved satisfactory inter-rater reliability [i.e.
intraclass correlation coefficient (ICC) >0.8].
Neurocognition was assessed using the symbol
coding and digit span tasks, components of the
Brief Neurocognitive Assessment, which included
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(n=67)

Enrolled in Study and Assessed for eligibility

Excluded as did not

Participants who met inclusion criteria enter into 12-

meet inclusion criteria

=5
week study (n=62) (n=5)
Primary antipsychotic Risperidone group Clozapine group
Olanzapine group (n=24) (n=16)
(n=22) -
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(n=)1 (n=2) (n=1)
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Figure 1. Patient flow diagram through the trial as per CONSORT guidelines.
aSubjects were withdrawn from the study for any of the following reasons: non-compliance (n = 1), abnormal baseline blood
results/abnormalities in the results such that medication changes were required (n = 4}, social issues (n = 2}, patient/

family’s request (n = 4) and mental state deterioration (n = 1).

bSubjects dropped out from the study for any of the following reasons: loss to follow-up (n = 1) and side effects (n = 3).

working memory and processing speed cognitive
domains.#*

Safety and tolerability
Side effects were evaluated using the SAS, BAS,
AIMS, Side Effects Checklist and AE reports.

Statistical analysis

All statistical analyses were performed using SPSS
Version 22 (IBM) and SAS software. The primary
outcome measure was the mean change in body
weight from baseline to week 12 using last observa-
tion carried forward (LOCF) data. The sample size
of 42 patients (14 in each antipsychotic arm) was
designed to yield 80% power to detect a difference
of 1.6 kg in the mean change from baseline in
weight at week 12 (LOCF).3® This calculation
assumed a standard deviation of 2.3. Allowing for
withdrawals, it was expected that 60 patients would
need to be recruited. The mean changes were eval-
uated using generalised estimating equations model
with baseline measurement, age, gender and chlor-
promazine equivalent dose as covariates, and

treatment group as main effects. A further analysis
was carried for each individual antipsychotic group
(olanzapine, clozapine and risperidone).

Results

A total of 67 individuals were screened for the
study; 55 patients were included in the final anal-
ysis (including those who withdrew but attended
for exit visit), of which 18 were on olanzapine, 23
were on risperidone and 14 were on clozapine
(see Figure 1). The clinical and demographic
details of the participants are shown in Table 1.
The mean dose of olanzapine was 11.9 mg
(SD = 5.7) (range: 5-20), of clozapine was 292.9
mg (SD = 115.8) (range: 125-500) and of risp-
eridone was 3.2 mg (SD = 1.6)(range: 0.5-6).

Metabolic parameters

Thirty-one (56.4%) participants recorded weight
loss after 12 weeks of adjunctive aripiprazole [13
(92.9%) out of 14 for clozapine, 8 (44.4%) out of 18
for olanzapine and 10 (43.5%) out of 23 for risperi-
done). Among the participants with documented
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Table 1. Clinical and demographic characteristics of the study sample (n = 55).

Overall sample Olanzapine (n = 18) Risperidone (n = 23) Clozapine (n = 14)
n (%) n (%) n (%) n (%)

Age, mean (SD) 39.3(8.2) 37.7 (6.8 43.8(7.7) 33.9 (6.6
Sex

Female 27 (49.1) 7 (38.9) 12 (52.2) 8(57.1)

Male 28 (50.9) 11 (61.1) 11 (47.8) 6 (42.9)
Ethnicity

Chinese 39(70.9) 13 (72.2) 13 (56.5) 13 (92.9)

Malay 11(20.) 3(16.7) 8 (34.8) 0(0)

Indian 4(7.3) 1(5.6) 2(8.7) 1(7.1)

Others 1(1.8) 1(5.6) 0(0] 0(0)
Diagnosis

Schizophrenia 46 (83.6) 13(72.2) 19 (82.6) 14.(100)

Schizoaffective disorder 9 (16.4) 5(27.8) 4(17.4) 0(0)
Medication groups

Olanzapine 18 (32.7) - - -

Risperidone 23 (41.8) - - -

Clozapine 14 (25.5) - - -
Dosage (mg/day), mean (SD) 11.9 (5.7) (range 5-20) 3.2(1.6) 292.9 (115.8)

(range: 0.5-6) (range: 125-500)

weight loss, the average weight loss was 1.82 kg
(SD = 1.64). Overall, there was no significant
change in weight, BMI or waist circumference
between week 0 and week 12 (see Table 2).

In addition, there was significant reduction in
total cholesterol (B = —0.28,p = 0.001), LDL
(B =-0.17, p = 0.038) and triglycerides
(B = —-0.47, p = 0.005) in the overall study
sample. An analysis of completers (n = 46)
versus LOCF did not lead to a change in the
findings.

Symptoms and functioning

There were statistically significant improvements
in CGI-S (B = -0.22, p = 0.017) and GAF
(B = 5.04, p < 0.001) scores from baseline to
week 12; however, there were no significant
difference in PANSS and WHODAS scores
(Table 2).

Safety and tolerability

A total of 20 patients reported suffering from any
kind of AE, with the most common being anxiety
(n = 4), dizziness (n = 3), sedation (n = 3),
constipation (z = 3), tachycardia (n = 3), restless-
ness (n = 2) and akathisia (z = 2) (see Table 3).
After acceptance into the study and commencing
the study medication, four subjects dropped out
of the study: three due to side effects and one was
lost to follow-up. Eight participants were with-
drawn from the study: four due to patient/family
request, two due to social issues (housing/work),
one due to deterioration in mental state assessed
to be unrelated to the study medication and one
due to non-compliance. Mean total SAS, BAS
and AIMS scores were very low at study entry
with no significant increases at the end of the
study. For AIMS, nine subjects (16.3%) had
baseline scores >1 (median, 2; range, 1-5), while
at visit 4, seven subjects (12.7%) had AIMS score
>1 (median, 2; range, 1-3). For BAS, six
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Table 2. Mean change in weight and other outcomes between baseline and 12-week follow-up in the overall sample (n = 55).

Baseline 12-week Paired t test Generalised estimating equations
Mean SD Mean SD Mean pvaluea B 95%Cl 95%Cl pvalueb
change Lower Upper

Weight (kg) 84.48  14.65 84.27 1534  -0.21 0.508 -0.21 -0.41 0.84 0.501
BMI (kg/m?) 31.23 4.21 31.26 4.54  -0.03 0.814 0.03 -0.23 0.30 0.812
Waist circumference (cm)  102.47  10.11  102.65 11.00 0.19 0.744 0.19 -0.91 1.28 0.741
Metabolic parameters

Fasting glucose 5.16 0.96 5.21 1.21 0.05 0.625 0.05 -0.14 0.23 0.620
(mmol/L)

HbA1c (%) 5.63 0.66 5.60 0.75 -0.03 0.509 -0.03 -0.10 0.05 0.502

Cholesterol (mmol/L) 4.88 0.97 4.60 0.94 -0.28 0.002 -0.28 -0.44 -0.11 0.001

HDL (mmol/L) 1.19 0.30 1.23 0.30 0.03 0.070 0.03 0.00 0.06 0.062

LDL (mmol/L) 2.83 0.78 2.65 0.78 -0.16 0.051 -0.17 -0.33 -0.01 0.038

Triglycerides (mmol/L) 2.07 1.34 1.79 1.16  -0.28 0.007 -0.28 -0.47  -0.08 0.005
Neurocognition tests

Symbol coding test 44.40  10.98 45.80 11.90 1.40 0.136 1.40 -0.40 3.20 0.127

Digit span 16.89 4.07 16.69 3.40 -0.20 0.552 -0.20 -0.85 0.45 0.545
Clinical scales

GAF total 67.87 8.73 72.91 8.31 5.04 <0.001 5.04 2.93 7.4 <0.001

CGI-S 2.24 0.77 2.02 0.73  -0.22 0.022 -0.22 -0.40 -0.04 0.017

CGlI-I 2.15 0.80 2.35 1.1 0.17 0.290 0.15 -0.14 0.44 0.300

PANSS total 48.53 9.26 49.36  11.20 0.84 0.484 0.84 -1.47 3.14 0.477

WHODAS 20.35 7.13 20.61 8.24 0.27 0.535 0.45 -1.34 2.25 0.621

B: beta coefficient; Cl: confidence interval; BMI: body mass index; HbA1c: haemoglobin Alc; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; GAF: Global Assessment of Functioning; CGI-S: Clinical Global Impression-Severity; CGI-I: Clinical Global Impression-Improvement;
PANSS: Positive and Negative Syndrome Scale; WHODAS: World Health Organization Disability Assessment Scale.

aPaired t test.

bAge, sex, dosage and baseline measurements as covariates.
Bold values denote statistical significance at the p < 0.05

subjects (10.9%) had baseline scores >1 (median,
1; range, 1-2), while at visit 4, three subjects
(5.5%) had scores >1 (median, 1; range. 1-2).
For SAS, cight subjects (14.5%) had scores > 0
at baseline (median, 1; range, 1-2), while four
subjects (7.5%) had scores > 0 (median, 2;
range, 1-3).

Groupwise analyses
In groupwise analyses, only the group on clozap-
ine had significant weight loss (f = —2.06,

p = 0.002) after 12 weeks of adjunctive aripipra-
zole (see Figure 2). The clozapine group also had
significant improvements in total cholesterol
(B = -0.47, p<0.001), HDL (B = 0.08,
p = 0.016), LDL (B = —0.28, p = 0.044) and
triglycerides (B = —0.58,p = 0.038). There were
significant improvements in symptom severity
(B = —-0.43, p=0.0100 and functioning
(B = 8.29, p < 0.001) (see Table 4).

The olanzapine group reported significant improve-
ment in triglycerides (B = —0.34, p = 0.001); the
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Figure 2. Mean change in body weight (kg) from baseline for atypicals (olanzapine, risperidone and clozapine)

and adjunct aripiprazole 5 mg.

other metabolic parameters showed similar
improvement trends, but did not reach statistical
significance (see Table 3). In the clinical measures,
there was a significant improvement in functioning
(B = 4.33,p = 0.015), but no significant change in
symptom severity.

In the risperidone group, there were no signifi-
cant changes to any metabolic indicators except
the BMI, which increased from baseline to end of
the study (B = —0.39, p = 0.019); however,
there were significant improvements in symptom
severity (B = —0.30, p = 0.039) and functioning
(B = 3.61,p = 0.022) (see Table 5).

Discussion

This study was initiated to identify an effective
and pragmatic strategy to tackle the growing epi-
demic of MetS associated with the use of atypical
antipsychotics in schizophrenia.¥> Although our
study found no significant weight reduction with
adjunctive use of aripiprazole after 12 weeks,
there were significant improvements in total cho-
lesterol, LDL and triglycerides. The fixed dose of
5 mg aripiprazole was tolerated well and did not
lead to side effects for the majority of the patients
within the trial. The study also highlighted
between group differences in favour of adjunctive
aripiprazole use in individuals on olanzapine and
clozapine, the two antipsychotics that are deemed
more ‘atypical’ and most often associated with
metabolic abnormalities (see Table 6).

The group on clozapine appears to benefit most
from adjunctive use of aripiprazole. An improve-
ment in lipid profile and weight but no significant
change in the fasting glucose levels was also seen
in previous trials with aripiprazole and clozap-
ine.32:33:46 It is likely that the duration of the study
was too short for detecting the small change in
glucose levels, as a similar study combining met-
formin and atypical antipsychotics for weight loss
also did not detect a significant change in fasting
glucose.4” Importantly, 13 out of the 14 patients
on clozapine achieved weight reduction in this
12-week trial, adding support to the adjunctive
use of aripiprazole to clozapine for weight loss
and improvement in metabolic profile.

Our study results do not make a case for use of
fixed low-dose adjunct aripiprazole for olanzapine
and risperidone patients as there was no weight
loss. However, there was a significant reduction
in triglycerides and increase in HDL levels that
did not reach significance in the olanzapine group.
These results are consistent with reports indicat-
ing improvements in triglycerides, but we did not
observe the corresponding weight loss effects.3%35
Taken together, the evidence does suggest
improvement in cardiometabolic risk profile in
individuals on olanzapine as hypertriglyceridae-
mia is an independent risk factor for cardiovascu-
lar disease.4®

Aripiprazole is described as a partial agonist at D2
receptors although its complex mechanism of
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Table 3. Mean change in weight and other outcomes between baseline and 12-week follow-up within olanzapine (n = 18).

Baseline 12-week Paired t test Generalised estimating equations
Mean SD Mean SD Mean p value? B 95% Cl 95% CI p valueb
change Lower Upper
Weight (kg) 81.56 16.58 81.99 17.62 0.43 0.352 0.43  -0.42 1.28 0.325
BMI (kg/m?) 30.24 4.21 30.31 444 -0.07 0.695 0.07  -0.27 0.42 0.681
Waist circumference (cm) 97.94 9.52 98.67 11.06 0.73 0.530 0.73  -1.44 2.89 0.510
Metabolic parameters
Fasting glucose (mmol/L) 4.95 0.38 5.10 0.53 0.15 0.247 0.15  -0.09 0.39 0.217
HbA1c (%) 5.54 0.38 5.53 0.44 -0.01 0.926 -0.01 -0.12 0.11 0.922
Cholesterol (mmol/L) 5.12 1.16 4.94 1.15 -0.18 0.167 -0.18  -0.41 0.06 0.138
HDL (mmol/L) 1.19 0.26 3.06 0.92 0.05 0.105 0.05 -0.01 0.11 0.079
LDL (mmol/L) 3.13 0.92 1.24 0.30 -0.07 0.491 -0.07  -0.27 0.13 0.469
Triglycerides (mmol/L) 1.77 0.81 1.43 0.59 -0.34 0.006 -0.34  -0.55 -0.14 0.001
Neurocognition tests
Symbol coding 45.94 10.23 47.83 10.61 1.89 0.302 1.89  -1.49 5.27 0.273
Digit span 16.83 4.16 16.39 3.50 -0.44 0.420 -0.446  -1.47 0.58 0.395
Clinical scales
GAF total 69.11 7.44 73.44 7.51 4.33 0.030 4.33 0.85 7.82 0.015
CGI-S 2.1 0.47 2.17 0.71 0.06 0.749 0.06  -0.27 0.38 0.738
CGlI-I 2.00 0.50 1.94 0.80 0.00 1.000 -0.02  -0.30 0.27 0.914
PANSS total 46.89 9.47 47.89 9.69 1.00 0.627 1.00 -2.85 4.85 0.611
WHODAS 23.06 9.14 22.35 10.65 0.12 0.948 -0.05 -3.42 3.32 0.977

f: beta coefficient; Cl: confidence interval; BMI: body mass index; HbA1c: haemoglobin Alc; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; GAF: Global Assessment of Functioning; CGI-S: Clinical Global Impression-Severity; CGI-I: Clinical Global Impression-Improvement;
PANSS: Positive and Negative Syndrome Scale; WHODAS: World Health Organization Disability Assessment Scale.

aPaired t test.

bAge, sex, dosage and baseline measurements as covariates.
Bold values denote statistical significance at the p < 0.05

action based on findings of large variations in
both intrinsic activity and potency also suggests
that aripiprazole is ‘functionally selective’ at D2
receptors.49-51 Aripiprazole also works as a partial
agonist at the serotonin 5-HT,, and 5-HT,.
receptors and as an antagonist at the serotonin
5-HT,, receptor.’? Dopamine D2 agonists are
reported to reduce food intake by acting on hypo-
thalamic areas,>? while agonism of 5-HT, recep-
tors has been linked with decreased appetite and
weight loss.>* 5-HT, receptors may also play a
role in the peripheral dysregulation of leptin and
ghrelin pathways and may impair neural process-
ing of glucose and fat metabolism.>>

Adjunctive use of aripiprazole in individuals on
clozapine significantly improved clinical symp-
toms and functioning. Effectiveness of clozapine—
aripiprazole combination in clozapine-resistant
individuals has previously been reported3? and is
one of the strategies recommended by an expert
consensus group.>® This study findings are con-
gruent with what was previously reported on this
topic. At minimum, we do not observe any relapse
or significant worsening of psychotic symptoms
with the adjunctive use of aripiprazole.

Aripiprazole functions as a partial D2 agonist at
mesocortical pathway, where reduced dopaminergic
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Table 4. Mean change in weight and other outcomes between baseline and 12-week follow-up within clozapine (n = 14).

Baseline 12-week Paired t test Generalised estimating equations
Mean SD Mean SD Mean p value? B 95% CI 95% CI p valueb
change Lower Upper

Weight (kg) 84.22 12.50 82.16 12.32 -2.06 0.010 -2.06 -3.34 -0.78 0.002
BMI (kg/m?) 31.01 3.10 30.40 3.48 0.61 0.072 -0.61 -1.20 -0.02 0.042
Waist circumference (cm) 104.86 10.44 103.95 11.28  -0.91 0.479 -0.91 -3.26 1.44 0.449
Metabolic parameters

Fasting glucose (mmol/L) 4.89 0.31 4.84 039 -0.05 0.519 -0.05 -0.19 0.09 0.491

HbA1c (%) 5.29 0.33 5.21 0.30 -0.08 0.159 -0.08 -0.18 0.02 0.121

Cholesterol (mmol/L) 4.82 0.85 4.35 0.78  -0.47 0.002 -0.47 -0.71 -0.23 <0.0001

HDL (mmol/L) 1.1 0.17 2.29 0.55 0.08 0.037 0.08 0.01 0.14 0.016

LDL (mmol/L) 2.57 0.53 1.19 021 -0.27 0.094 -0.28 -0.54 -0.01 0.044

Triglycerides (mmol/L) 2.95 1.85 2.37 1.75  -0.58 0.066 -0.58 -1.13 -0.03 0.038
Neurocognition tests

Symbol coding 49.50 13.55 49.00 14.28  -0.50 0.782 -0.50 -3.84 2.84 0.769

Digit span 16.00 2.99 16.00 3.21 0.00 1.000 0.00 -1.17 1.17 1.000
Clinical scales

GAF total 62.43 9.76 70.71 9.64 8.29 0.003 8.29 4.01 12.56 < 0.001

CGIS 2.57 0.94 2.4 0.77  -0.43 0.028 -0.43 -0.75 -0.10 0.010

CaGll 3.00 1.00 3.00 1.18 0.00 1.000 0.22 -0.85 1.29 0.687

PANSS total 53.93 8.86 55.21 12.94 1.29 0.640 1.29 -3.78 6.35 0.619

WHODAS 21.00 4.85 21.86 7.93 0.86 0.712 0.86 -3.43 5.15 0.696

B: beta coefficient; Cl: confidence interval; BMI: body mass index; HbA1c: haemoglobin Alc; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; GAF: Global Assessment of Functioning; CGI-S: Clinical Global Impression-Severity; CGl-I: Clinical Global Impression-Improvement;
PANSS: Positive and Negative Syndrome Scale; WHODAS: World Health Organization Disability Assessment Scale.

aPaired t test.
PAge, sex, dosage and baseline measurements as covariates.
Bold values denote statistical significance at the p < 0.05

activity is proposed to lead to negative symptoms
and cognitive impairment.5” While an 8-week open-
label trial of aripiprazole’s effect on cognition showed
significant improvement in several neurocognitive
domains and PANSS scores,>® adjunct use of ari-
piprazole in a 24-week double-blind randomised
placebo-controlled trial study, that added 10-15 mg
aripiprazole to clozapine, found no significant effect
on negative symptoms and executive cognitive
functions.?® In our study too, we did not see any sig-
nificant changes in scores within the two neuropsy-
chological tests of digit span and symbol coding and
the PANSS scores.

Current treatment guidelines are usually criti-
cal of antipsychotic polypharmacy, with strong
recommendation for monotherapy. However,
in the case of aripiprazole, there seems to be
evidence supporting its use as an adjunct, for
its clinical effectiveness or improving meta-
bolic risks.4® In addition, adjunctive use of ari-
piprazole has also been recommended to
reduce hyperprolactinaemia in patients on ris-
peridone and other prolactin-raising antipsy-
chotics®®> and for reduction in obsessive
compulsive symptoms for patients on clozapine
and olanzapine.60:61
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Table 5. Mean change in weight and other outcomes between baseline and 12-week follow up within risperidone (n = 23].

Baseline 12-week Paired t-test Generalised estimating equations
Mean SD Mean SD Mean pvalue2 B 95%Cl 95%Cl pvaluet
change Lower Upper
Weight (kg) 86.93 14.44 87.33 15.21 0.40 0.372 0.40 -0.45 1.26 0.352
BMI (kg/m?) 32.13 4.74 872458 502 -0.39 0.056 0.39 16.30  48.69 0.039
Waist circumference 104.56 9.56  104.98 10.38 0.43 0.550 0.43 -0.92 1.77 0.535
(cm)
Metabolic parameters
Fasting glucose 5.49 1.37 5.52 1.75 0.03 0.900 0.03 -0.37 0.42 0.897
(mmol/L)
HbA1c (%) 5.90 0.86 5.89 0.99 -0.01 0.907 -0.01 -0.15 0.13 0.904
Cholesterol (mmol/L) 4.73 0.87 4.50 0.81 -0.23 0.147 -0.23 -0.53 0.06 0.124
HDL (mmol/L] 1.25 0.38 2.53 0.62  -0.01 0.699 -0.01 -0.06 0.04 0.688
LDL (mmol/L} 2.71 0.70 1.24 035 -0.19 0.245 -0.19 -0.49 0.11 0.221
Triglycerides (mmol/L) 1.76 1.10 1.73 0.95 -0.04 0.754 -0.04 -0.27 0.19 0.745
Neurocognition tests
Symbol coding 40.09 8.30 42.26 10.82 2.17 0.125 2.17 -0.44 4.79 0.103
Digit span 17.48 4.59 17.35 3.46 -0.13 0.824 -0.13 -1.24 0.98 0.818
Clinical scales
GAF total 70.22 7.90 73.83 8.18 3.61 0.036 3.61 0.52 6.70 0.022
CGIS 2.13 0.81 1.83 0.72 -0.30 0.031 -0.30 -0.56  -0.05 0.019
CGll 1.91 0.68 2.26 1.14 0.36 0.119 0.36 -0.06 0.78 0.096
PANSS total 46.52 8.36 46.96 10.32 0.43 0.810 0.43 -2.99 3.86 0.804
WHODAS 17.83 5.79 18.57 6.00 0.74 0.508 0.74 -1.37 2.84 0.491

B: beta coefficient; Cl: confidence interval; BMI: body mass index; HbA1c: haemoglobin Alc; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; GAF: Global Assessment of Functioning; CGI-S: Clinical Global Impression-Severity; CGI-I: Clinical Global Impression-Improvement;
PANSS: Positive and Negative Syndrome Scale; WHODAS: World Health Organization Disability Assessment Scale.

aPaired t test.

bAge, sex, dosage and baseline measurements as covariates.
Bold values denote statistical significance at the p < 0.05

There are several limitations to this study. First,
the overall sample size is small, particularly as the
study included three different atypical antipsy-
chotics, with distinct pharmacological profiles.
The study used a fixed dose of 5 mg of aripipra-
zole, which is lowest among the published studies
that have mostly used a variable dosing strategy
(up to 20 mg daily).%2 A low fixed dose strategy
reduces the likelihood of AEs and increases
acceptability, yet it may have been inadequate to
achieve significant improvement. The duration of

the study was 12 weeks, which may not be suffi-
ciently long to see significant change in the out-
comes. The study did not identify patients who
were pre-morbidly obese; thus, the study may
have included patients whose weight gain was not
linked to atypical antipsychotics. Concurrent
medications like mood stabilisers may have con-
tributed to weight and metabolic profile changes.
Last but not least, this is an open-label study
which lacks randomisation, placebo control and
blinding.
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Table 6. Side effects (frequency and severity) from use of adjunct aripiprazole with atypical antipsychotics

olanzapine, clozapine and risperidone.

Side effect Frequency Severity

Anxiety 4 Mild

Dizziness 3 Mild

Sedation 3 Mild

Nausea 3 Mild-2, moderate-1
Increased appetite 3 Mild

Restlessness 2 Mild

Dystonia 2 Mild-1, moderate-1
Somnolence 2 Mild

Dry mouth 2 Mild-1, moderate-1
Insomnia 1 Moderate
Depression 1 Mild

Tremor 1 Mild

Headache 1 Severe

Blurred vision 1 Mild

Vomiting 1 Moderate
Constipation 1 Mild

Salivary hypersecretion 1 Moderate

Fatigue 1 Mild

Rash 1 Mild

Shortness of breath 1 Mild

Reduced appetite 1 Mild

Urinary frequency 1 Mild

Confusion 1 Moderate

Nonetheless, this study is an independent prag-
matic trial, closely aligned to clinical practice and
with broad inclusion criteria. The outcomes of
the study are mostly objective (weight measure-
ment and laboratory parameters), reducing the
likelihood of bias. The other strengths of the
study include the relatively low dropout rate. This
may be the first open-label study aiming to assess
the effect of adjunctive aripiprazole for weight
reduction and improvement in metabolic profiles

comparing the atypical antipsychotics risperi-
done, olanzapine and clozapine.

In conclusion, the results from this study sup-
port the adjunctive use of aripiprazole in indi-
viduals on clozapine and olanzapine in a bid to
improve metabolic profile. Further studies on
long-term effects of adjunctive aripiprazole to
atypical antipsychotics are required to examine
the sustainability of gains from early use as well
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as long-term safety and tolerability of antipsy-
chotic polypharmacy.
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