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Abstract

Background: Using antipsychotic polypharmacy is a routine practice despite the instructions and guidelines of
avoiding such combinations till several successful trials upon antipsychotic combinations usage. This practice exposes
severe side effects over the patient and also poses burden by unnecessary expenses. On the other hand, antipsychotic
polypharmacy also has some benefits and most medical practitioners prescribe antipsychotic combinations in order
to treat difficult and acute psychosis. Now-a-days, use of antipsychotic polypharmacy is common among psychiatric
patients. There is gap due to low empirical evidences in support of its benefits, safety, risks, efficacy and proper way
of practicing till now. There is no data available published at local level in Malaysia in spite of recurrent and more
prevalent usage of antipsychotic polypharmacy. To determine the proportion and pattern of antipsychotic polypharmacy
prescriptions and their possible risks among patients, this study was conducted.

Methodology: This cross-sectional study was conducted over the patients prescribed with antipsychotic
polypharmacy at Kajang Hospital, Malaysia from June until August 2017. Retrospective data was collected for patients
who were admitted in the past 1 year (January 2016 to December 2016). The risk and usage of polypharmacy were
assessed on the basis of clinical outcomes and range of prescription as medication non-adherence, adverse drug
effects, drug-drug interaction, inappropriate prescriptions, hospitalization, functional decline and mortality resulted either
by antipsychotic polypharmacy or due to monotherapy effects.

Results: A total of 100 patients were included in this study. Overall there were 120 cases detected in this
research. Sixty-two cases out of the total 120 were prescribed antipsychotic monotherapy, while 58 cases prescribed
with antipsychotic polypharmacy medications. The use of polypharmacy as antipsychotic medications accounted for
almost half of total cases with 48%. It was also found from this study that duration of illness had statistically significant
association with antipsychotic polypharmacy (P<0.05). Polypharmacy in antipsychotic treatment caused adverse effects
like hyperprolactinemia and EPS. Some other adverse effects were associated with monotherapy and polytherapy
medications such as weight gain, hyperlipidemia, and metabolic syndrome but these were not statistically significant.

Conclusion: The antipsychotic polypharmacy was high in proportion. Prescription of antipsychotic polypharmacy
was concerned with severe side effects. While prescribing antipsychotics for diabetics and obese patients, caution must
be taken. To enhance the prevention and management of these medications, there must be more information about risk

and usage of antipsychotic polypharmacy.

Keywords: Antipsychotics; Psychiatrics; Polypharmacy; Risks;
Adverse effects

Introduction

For management and improvement of psychotic disorders like
schizophrenia, powerful medications are available; instead, many
patients are unable to respond to such kinds of medications. The use of
multiple antipsychotic medications to solve this issue is the best solution
used commonly. Despite the well-known usage of antipsychotic
polypharmacy at clinical level, no risks have been studied till now. One
of the severe psychological disorders is schizophrenia which plays a
serious threat to the lives of the individuals and their families as well.
These patients showed significantly poor response to antipsychotic
medication and some illustrated no response to antipsychotic
medications at all. The main difficulty in treatment of such patients
lies in polypharmacy [1]. Use of two or more drugs for the patient
at same time comes under polypharmacy. In USA, antipsychotic
combinations were found prevalent through a study (27.5%) with the
similar behavior as in South Africa (28.6%). In a study conducted in six
East Asian countries as well as territories (Taiwan, Singapore, Korea,
Japan, Hong Kong and China), antipsychotic polypharmacy was found
prevalent at 45.7% [2], while polypharmacy in a Nigerian study showed
92% polypharmacy [3]. The differences present across studies in many
environments may be attributed towards definition of antipsychotic

combinations, insurance type and availability for schizophrenic
patients and knowledge and experience of medical practitioners about
psychopharmacology [4]. Despite awareness and recommendations
to avoid use of combinations unless the testing of antipsychotic
therapy in multiple trials, the use of antipsychotic combinations is
a common practice [5]. In addition to this all, the patients are often
prescribed with two anti-psychotics mostly need doses more than
maximum recommendations [2]. Many symptoms and severe side
effects are identified due to use of more than one antipsychotic drug
at same time. To address the uncontrolled symptoms, if one therapy
fails to achieve the required results, another drug is added within same
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class which is a frequently reported reason for polypharmacy. On the
contrary, this practice is putting severe side effects over the patient and
unnecessary expenses as well. So, it is the last resort to use antipsychotic
polypharmacy for long term when monopharmacy is not successful with
possible outcomes [6]. The frequency of antipsychotic combinations
was examined in Emmanuel Mental Specialized Hospital in this study.

Many trials have failed when using four atypical antipsychotics,
including clozapine according to Texas Algorithm procedural manual
for schizophrenia module [7]. There may be some logical reasons
behind using polypharmacy because antipsychotic medications of new
generation may show difference in their efficacy profile in comparison
to conventional agents. There is possibility that to attain rapid
conclusion or to enhance the effect or in the case where the patient
is stuck at polypharmacy therapy, the conventional agents are added
to typical ones [8]. In November 2007, the data for drug utilization
collected from Graylands Hospital showed 55% use of antipsychotics
polypharmacy. In 2002, 37% patients were receiving polypharmacy
which has increased to higherlevel (55%) [9]. The data is similar to some
overseas data where the patients using antipsychotic polypharmacy
range from 10-64%, using two or more drugs. Schizophrenic patients
were reported to receive antipsychotic polypharmacy (25% patients)
with combination of a conventional agent and atypical ones [10].

In Australia, a study involving X number of in-patients showed that
patients received antipsychotic polypharmacy, two combinations (47%)
and three combinations (8%) respectively [1]. Another study revealed
13% outpatient medications of multiple antipsychotic prescriptions
for schizophrenia in Australia [11]. The use of antipsychotic
polypharmacy exceeded 90% according to one Japanese study [12]. A
study conducted in UK showed some intermediate results (30% about
proportion of antipsychotic polypharmacy [13]. Due to increasing
trend of polypharmacy, risk and safety issues have been raised. Some
more concerns include rate of adverse effects, increased cost, reduced
adherence to complex medication regimes and pharmacokinetics. The

problems related to long-term effects and dose adjustments are also
taken into considerations [14].

To find the proportion of usage of antipsychotic polypharmacy, its
adverse effects and persistence among the patients and practitioners
of antipsychotics in current period should be revealed. There are
some constraints which include unavailability of empirical data and
approaches supporting efficacy and safety, unavailability of public
data, lacking information about the risks and benefits of antipsychotic
polypharmacy and lack of proper methodology of administering
antipsychotic polypharmacy in Malaysia. This all inspired us to make
effort and find some proportionate contribution of antipsychotic
polypharmacy found in Malaysia.

Materials and Methods

The study provided a concise approach in making management
approaches to healthcare providers about risks related to optimize
some clinical outputs and provided insight into anti-psychotic
polypharmacy proportion among psychiatric patients. The study was
conducted in cross-sectional way and data were collected randomly
during the periods from January 2016 until December 2016. The period
of collecting data was from May 2017 until August 2017. The protocols
and other aspects of this study were approved and reviewed with
National Medical Research Register (NMRR) and data were analyzed
using statistical software SPSS version 20.

Results

The data were collected from patient’s age between 18-65 years who
were diagnosed with psychiatric disorders, particularly schizophrenia,
taken from the Hospital Kajang. Total 132 cases were screened, and
120 ones met the set criteria. Many 12 cases were excluded due to
concurrent usage of antidepressants.

Table 1 shows lower and higher distribution of antipsychotics

Factors Variables Frequency, n (%) Polypharmacy Frequency, n (%) Monotherapy p-value @
Males 30 (25) 38 (31.7)
Gender 0.291
Females 28 (23.3) 24 (20)
Mean + SD 36.47+ 14.195
Age 18-54 (adult) 52 (43.3) 51 (42.5) 0.246
> 55 (elderly) 6 (5) 11(9.2)
Mean + SD 241477 + 4.45631
BMI Obese 4(3.3) 8 (6.7) 0.273
Non-obese 54 (45) 54 (45)
Malay 29 (24.2) 37 (30.8)
Race 0.287
Non-Malay 29 (24.2) 25 (20.8)
) Single 38 (31.7) 38 (31.7)
Marital status - 0.739
Married 20 (28.3) 24 (20)
o Smoking 20 (16.7) 26 (21.7)
Social history 0.702
Alcohol 30 (25) 24 (20)
Employed 28 (23.3) 27 (22.5)
Employment status Unemployed 19 (15.8) 27 (22.5) 0.416
Student 11(9.2) 8 (6.7)
Schizophrenia 36 (30) 37 (30.8)
Psychiatric conditions . . 0.789
Non-schizophrenia 22 (18.3) 25 (20.8)
. . <6 months 5(4.2) 16 (13.3)
Duration of illness 0.013*
2> 6 months 53 (44.2) 46 (38.3)

‘Chi-square test

Table 1: Lower and higher distribution of antipsychotics data correlated with demographic one. The analyses of results were based upon the association between type
of antipsychotic therapy and demographic factors concerned with patient. The only statistical factor that was associated significantly with antipsychotic therapy was the

duration of iliness.
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95% CI
Upper
0.092

Variables OR p-value?

Lower

Duration of illness 0.27 0.798 0.018"

OR=0dds Ratio
aBinary logistic regression test
"P<0.05 for level significance

Table 2: Association between duration of illness and types of medications
(polypharmacy and monotherapy).

Polypharmacy | Monotherapy n= 62

Variables n=58 Median(IQR) Median (IQR) Z statistics | P-value?
Number of
adverse 3(x1) 2(x2) -2.878 0.04"
effects

aMan-Whitney U test
"P<0.05 for level significance

Table 3: The difference between the type of medication (Monotherapy or
polytherapy) and number of adverse effects and number.

Antipsychotic Antipsychotic
Variables polypharmacy monotherapy P-value®

n= 58 (48.3%) n= 62 (51.7%)
EPS 29 (51.7%) 19 (29.6%) 0.031*
Weight gain 21 (37.5%) 25 (39%) 0.643
Suicidal feelings 16 (28.5%) 12 (18.0%) 0.287
Restlessness 14 (25%) 7 (10.9%) 0.984
Hyperprolactinemia 12 (21.4%) 4 (6.25%) 0.022*¢
GIT disturbances 12 (21.4%) 7 (10.9%) 0.159
Sedation 9 (15.5%) 6 (9.3%) 0.334
Sexual effects 8 (14.28%) 6 (9.3%) 0.483
Dizziness 7 (12.5%) 9 (14.0%) 0.694
Sleeplessness 7 (12.5%) 1(1.56%) 0.331
Hyperlipidemia 7 (12.5%) 10 (15.6%) 0.350
Metabolic syndrome 6 (10.7%) 7 (10.9%) 0.674
Drowsiness 6 (10.7%) 7 (10.9%) 0.868
Hyperglycemia 3 (5.3%) 4 (6.25%) 0.765

‘Chi-square test

Table 4: Adverse drug events for patients receiving antipsychotics (n=120).

data correlated with demographic one. The analyses of results were
based upon the association between type of antipsychotic therapy and
demographic factors concerned with patient. The only statistical factor
that was associated significantly with antipsychotic therapy was the
duration of illness.

The statistical analyses indicate the significant association between
duration of illness and antipsychotic polypharmacy. The results
showed increased antipsychotic therapy associated with more duration
of illness when analyzed through chi square (P<0.05). To find the exact
level of strength between types of medications (Monotherapy and
Polytherapy) and duration of illness, Simple Binary logistic regression
test was done. As illustrated in the results given in Table 2, the strong
association is not present among duration of illness (OR=0.27) and
types of medication (Monotherapy or combinations). The study is
in accordance with previous literature which gives information that
duration of illness has significant association with antipsychotics.
The rate of antipsychotics is significantly associated with prolonged
duration of illness as suggested by the given data. The duration of illness
was the best predictor about polypharmacy in this studied population
which was related with severe illness of the patients and other factors
as well [15,16]. Other reasons could be correlated like patients might
have poor prognosis, lost to follow up once the treatment was initiated
and excessive use and exposure to overcome aggravated symptoms
increased adverse effects as well [17].

Proportion of antipsychotic polypharmacy

In this study, the antipsychotic monotherapy was quite low in
proportion with 62 (52%) compared to antipsychotic polypharmacy
which was about half 58 (48%) of total prescriptions. Many other studies
conducted in six Asian countries and related territories (Japan, Hong
Kong, China, Taiwan, Singapore, Korea) revealed approximately the
same findings (45.7%) rate of antipsychotic polypharmacy [18,19]. The
results of this finding showed higher values as compared to similar studies
in South Africa and USA where 28.6% and 27.5% were proportions of
antipsychotic polypharmacy respectively. However, the results were
lower as compared to Nigeria where 92% was reported proportion
for antipsychotic polypharmacy [20]. Such differences present across
studies could significantly be attributed towards type and availability of
medical insurance concerned with schizophrenia patients, definition of
antipsychotic combinations and knowledge and clinical experience of
medical practitioner in the concerned locality [21].

Risks for adverse effects associated with antipsychotic poly-
pharmacy

The use of antipsychotic polypharmacy poses some side
effects and potential hazards which may include weight gain, EPS,
hyperprolactinemia, metabolic syndrome and hyperlipidemia. Some
more adverse effects and side effects may include many factors
(anticholinergic toxicity, sedation, worsening metabolic profile and
hypotension), second generation antipsychotics loss (increased
risk of tardive dyskinesia and metabolic side effects while adding
first generation agents, the worse of both worlds), higher costs and
pharmacokinetic interactions. Complex prescriptions also decrease
compliance which may worsen the clinical issues in psychotic disorders,
particularly in schizophrenia [22].

Adverse effects

Only a limited number of research studies have been conducted
for the risk assessment of antipsychotic polypharmacy. So, it is
not so surprising that side effects are associated with antipsychotic
polypharmacy which act as dopamine receptors antagonists. The
adverse effects such as EPS and hyperprolactinemia were examined and
studied either directly [23], or indirectly 1, by increased administration
of anticholinergic therapy [6]. Increased side effects are associated with
antipsychotic polypharmacy [16], such as cognitive problems [24],
dyslipidemia [23], diabetes mellitus [25], weight gain [18], metabolic
syndrome [22], and sedation [26]. To find the difference between
median of the patients receiving monotherapy or polytherapy, Man-
Whitney U test was used. The results showed a statistically significant
difference present between monotherapy and polypharmacy (p<0.05)
(Tables 3 and 4).

The most common adverse effects related to antipsychotic
polypharmacy were the covariates like hyperlipidemia, EPS,
hyperprolactinemia, weight gain and metabolic syndrome.
Hyperprolactinemia and EPS were found statistically significant and
correlated with antipsychotic polypharmacy among these all side effects
(p<0.05). Todetermine the strength ofassociation between antipsychotic
polypharmacy and its side effects, simple logistic regression analysis
was used. EPS and hyperprolactinemia were significantly correlated
with antipsychotic polypharmacy in this study. In addition to that,
more side effects associated with antipsychotic polypharmacy included
hyperlipidemia, weight gain and metabolic syndrome. There is strong
relationship between antipsychotic polypharmacy and EPS. Using
simple regression analysis, OR (2.203). It clearly shows that cases are
more likely to happen in EPS (2.023 times) after taking antipsychotic
polypharmacy as compared to monopharmacy (Table 5).
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95% CI
Lower
4.772

Variables OR p-value @

Upper

EPS 2.023 1.073 0.031"

OR=0dds Ratio
aBinary logistic regression test
"P<0.05 for level significance

Table 5: EPS associated with antipsychotic polypharmacy.

. 95% CI
Variables OR p-value ?
Upper Lower
Hyperprolactinemia 3.258 1.144 12.508 0.04

OR=0dds Ratio
aBinary logistic regression test
"P<0.05 for level significance

Table 6: Hyperprolactinemia associated with antipsychotic polypharmacy.

When tested with hyperprolactinemia using similar regression test
OR (3.258), it was revealed that antipsychotic polypharmacy could
induce hyperprolactinemia with 3.258 times greater as compared to
antipsychotic monotherapy. The association between antipsychotic
polypharmacy and hyperprolactinemia was significant and strong
(Table 6).

Discussion

The association of using antipsychotic polypharmacy has been
identified and the interaction with sociodemographic factors has been
studied. The risks of adverse effects are observed after prescribing
antipsychotic polypharmacy among psychiatric patients at Hospital
Kajang. The collective proportion of antipsychotic polypharmacy
was found to be 48%. Similar findings were also identified during the
studies conducted in 6 East Asian countries and territories (China,
Hong Kong, Japan, Korea, Singapore, and Taiwan) where 45.7%
proportion of antipsychotic polypharmacy was revealed [6]. However,
this proportion is higher than the results witnessed in Bahrain, USA,
Jordan, and South Africa which illustrated the rate of antipsychotic
polypharmacy to be 10%, 27.5%, 24.7%, and 28.6% respectively [8]. This
comparison comes out to be lower than the results (92%) reported in
Nigeria regarding antipsychotic polypharmacy percentage [27]. These
studied differences in proportion of antipsychotic combinations were
due to contrast in the aspects of antipsychotic polypharmacy and also
availability and type of patients. The medical insurance background
of patients especially those who diagnosed with schizophrenia, as
well as clinical experience and knowledge of psychopharmacology by
clinical practitioners was also considered [1]. The other possible reason
for the meaningful differences in the occurrence of antipsychotic
polypharmacy among such reports could be due to variety in socio-
demographic factors, difference in number of population, and tools
involved. Besides these, some research work had decided the variable
inclusion criteria; for example, in USA and Bahrain volunteers were
those who were on management for two months [9]. In this study,
the participants out of total, half (48%) were involved in taking two or
more antipsychotics, 75% were involved in taking combinations of oral
antipsychotics and depots and 43% received oral antipsychotics, like
studies in France [9]. This could possibly be due to cost and availability
of depots antipsychotics. Long duration was an associated factor and
the participants with long stay or duration in hospital were more likely
to be on antipsychotic polypharmacy. It could be because of severity
of illness and mishandling of proper management where patients do
not follow up the routine treatment from the beginning. The patients
with repeated admissions were three times more likely to be on
antipsychotic polypharmacy as compared to the individuals who were
never having admission. Similar findings were also reported in USA

with the schizophrenia outpatients where polypharmacy was associated
with increased frequency of hospital admissions [20]. The use of
psychoactive substance which is fewer adherences to its management
might be a feasible reason or side effects of such medications. Such
patients were more likely to be hospitalized (psychiatrics) due to
inability to be medicated increasing side effects. This would suggest
involvement of various antipsychotics in comparison to the patient
with excellent compliance. Antipsychotic polypharmacy and long
duration of treatment are significantly associated statistically. The
reason lies in the fact that such patients might have lost to follow up
the prescriptions from initiation of treatment and poor prognosis. The
patient experiences side effects possibly because of recurrent exposure
to antipsychotic drugs to control the aggravated psychotic symptoms.

In this study, extra pyramidal side effects (EPS) were strongly
associated with antipsychotic polypharmacy. The patients suffering
from EPS were three times more prone to go through antipsychotic
polypharmacy than the individuals receiving antipsychotic
monotherapy. This finding was in accordance with the studies
conducted in USA which showed high proportion of antipsychotic
polypharmacy in the patients suffering from EPS [5]. The possible and
appropriate reason could be that schizophrenic patients were more
prescribed with antipsychotic drugs than daily total necessary intake
doses and limited access of SGA which result in less EPS.

Conclusion

The study about antipsychotic polypharmacy has increased with
time and is quite common, especially in the case of schizophrenia.
Many side effects are also associated with them. This study would
provide evidence in prescription of antipsychotic disorders
particularly schizophrenia and their management. Antipsychotic
polypharmacy will continue to be recommended to the patients for
many different reasons. They are recommended to decrease the side
effects caused by monotherapy or enhance the effectiveness. But
use of antipsychotic polypharmacy is also associated with different
adverse effects like hyperprolactinemia and EPS. Antipsychotic
monotherapy is also associated with many risks and side effects like
weight gain, metabolic syndrome and hyperlipidemia. The results also
provided clear indications about association present between type
of medications and duration of illness. More the duration of illness,
higher are patients receiving antipsychotic polypharmacy (p<0.05).
Antipsychotic polypharmacy was very common overall and about half
of cases contributed to this study. However, care should be taken in
frequent practice of such combinations especially for patients suffering
from diabetes mellitus or those who are obese. In addition, it is more
interesting to find in depth which antipsychotic combinations are
more appropriate to use in Malaysia. This would guide psychiatrists,
specialists and general practitioners to choose correct and more
appropriate antipsychotic combinations in their routine clinical
practice to check the possible side effects and its risk.

Recommendations for Further Research

The study recommended to be conducted at various psychiatry
centers for future research to find the large scale of sample population.
It is reccommended that some studies must be conducted at specialized
psychiatric clinics, either at private or government levels. These centres
have large number of psychiatric patients which can be more useful due
to higher number of samples targeting and recruitment. In addition
to this, appropriate data collection form would make clerking data
more suitable and easy. The use of computers in data recruitment
would save time of researchers and make analysis easier to find better
information. Computers also contain the specific information needed
for conduction of appropriate study.
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There should be some studies conducted prospectively by the
researcher from the first day of antipsychotic medication administration
to the side effects appearance. Some factors contributing towards this
study like WBC, LDL, and blood glucose level and weight gain should
be recorded prior time before starting antipsychotic medication. The
study period should be longer enough for the researchers for more
number of samples which would result in specific and higher outcomes.

Registration of Study

The study was registered with the National Medical Research
Register (NMRR). The NMRR ID is NMRR-17-987-35495.

Acknowledgments

This study was done as a thesis to obtain master’'s degree in CUCMS, 2017.
In addition, | want to thank my beloved supervisor, Assoc. Prof. Dr. Zainol Akbar
Bin Zainal and my co-supervisors Mr. Ganesh Sritheran Paneerselvam and Dr.
Norliza Binti Che Mi, Head of Psychiatry Department, Hospital Kajang for guiding
and support me since the first day of proposal presentation up until the submission
of my first dissertation.

References

1. Rittmannsberger H, Meise U, Schauflinger K, Horvath E, Donat H, et al. (1999)
Polypharmacy in psychiatric treatment. Patterns of psychotropic drug use in
Austrian psychiatric clinics. Eur Psychiatry 14: 33-40.

2. Koen L, Magni P, Niehaus DJH, Le Roux A (2008) Antipsychotic prescription
patterns in Xhosa patients with schizophrenia or schizoaffective disorder. Afr J
Psychiatry 11: 287-290.

3. Patrick V, Levin E, Schleifer S (2005) Antipsychotic polypharmacy: Is there
evidence for its use? J Psychiatr Pract 11: 248-257.

4. Adeponle AB, Obembe AO, Adeyemi SO, Suleiman GT (2007) Polypharmacy
in psychiatric outpatient practice in northern Nigeria: original article. Afr J
Psychiatry 10: 215-218.

5. Crabtree BL, Dostrow VG, Evans CJ, Cuffel BJ, Alvir J, et al. (2011) Outcome
assessment of an antipsychotic drug algorithm: Effects of the Mississippi State
Hospital Algorithm Project. Psychiatric Services 62: 963-965.

6. Kreyenbuhl JA, Valenstein M, McCarthy JF, Ganoczy D, Blow FC (2007)
Long-term antipsychotic polypharmacy in the VA health system: Patient
characteristics and treatment patterns. Psychiatr Serv 58:4 89-495.

7. McCombs JS, Nichol MB, Johnstone BM, Stimmel GL, Shi J, et al. (2000)
Antipsychotic drug use patterns and the cost of treating schizophrenia.
Psychiatr Serv 51: 525-527.

8. Sim K, Alex Su, Chan YH, Shinfuku N, Kua EH (2004) Clinical correlates
of antipsychotic polytherapy in patients with schizophrenia in Singapore.
Psychiatry Clin Neurosci 58: 324-329.

9. Millie A, Sarlon E, Azorin JM, Boyer L, Aballea S, et al. (2011) Relapse
according to antipsychotic treatment in schizophrenic patients: a propensity-
adjusted analysis. BMC Psychiatry 11.

10. Ereshefsky L (1999) Pharmacologic and pharmacokinetic considerations in
choosing an antipsychotic. J Clin Psychiatry 60: 20-30.

11. Keks NA, Altson K, Hope J, Krapivensky N, Culhane C, et al. (1999) Use

20.

21.

22.

23.

24,

25.

26

27.

of antipsychosis and adjunctive medications by an inner urban community
psychiatric service. Aust NZJ Psychiatry 33: 896-901.

.lto C, Kubota Y, Sato M (1999) A prospective survey on drug choice for

prescriptions for admitted patients with schizophrenia. Psychiatry Clin Neurosci
53: S35-S40.

.Josiassen RC, Joseph A, Kohegyi E, Stokes S, Dadvand M, et al. (2005)

Clozapine augmented with risperidone in the treatment of schizophrenia:
A randomized, double-blind, placebo-controlled trial. Am J Psychiatry 162:
130-136.

.Waddington JL, Youssef HA, Kinsella A (1995) Sequential cross-sectional

and ten-year prospective study of severe negative symptoms in relation to
duration of initially untreated psychosis in chronic schizophrenia. Psychol
Med 25: 663-670.

. Barbui C, Signoretti A, Mule S, Boso M, Cipriani A (2009) Does the addition of

a second antipsychotic drug improve clozapine treatment? Schizophr Bull 35:
458-468.

. Sagud M, Vuksan B, Cusa M, Zivkovi'C (2013) Antipsychotics: To combine or

not to combine? Psychiatria Danubina 25: 306-310.

. Centorrino F, Goren JL, Hennen J, Salvatore P, Kelleher JP, et al. (2004)

Multiple versus single antipsychotic agents for hospitalized psychiatric patients:
case-control study of risks versus benefit. Am J Psychiatry 161: 700-706.

. Tirupati S, Chua LE (2007) Obesity and metabolic syndrome in a psychiatric

rehabilitation service. Aust N Z J Psychiatry 41: 606-610.

. Jaffe AB, Levine J (2003) Antipsychotic medication coprescribing in a large

state hospital system. Pharmacoepidemiol Drug Saf 12: 41-48.

Sun F, Stock EM, Copeland LA, Zeber JE, Ahmedani BK, et al. (2014)
Polypharmacy with antipsychotic drugs in patients with schizophrenia: trends in
multiple health care systems. Am J Health Syst Pharm 71: 728-738.

Kreyenbuhl JA, Valenstein M, McCarthy JF, Ganoczy D, Blow FC (2007) Long-
term antipsychotic polypharmacy in the VA health system: patient characteristics
and treatment patterns. Psychiatr Serv 58: 489-495.

Tapp A, Wood AE, Secrest L, Erdmann J, Cubberley L, et al. (2003) Combination
antipsychotic therapy in clinical practice. Psychiatr Serv 54: 55-59.

Xiang YT, Wang CY, Si TM, Lee EH, He YL, et al. (2012) Antipsychotic
polypharmacy in inpatients with schizophrenia in Asia (2001-2009).
Pharmacopsychiatry 45: 7-12.

Elie D, Poirier M, Chianetta J, Durand M, Gregoire C, et al. (2010) Cognitive
effects of antipsychotic dosage and polypharmacy: a study with the BACS in
patients with schizophrenia and schizoaffective disorder. J Psychopharmacol
24:1037-1044.

Kessing LV, Thomsen AF, Mogensen UB, Andersen PK (2010) Treatment with
antipsychotics and the risk of diabetes in clinical practice. Br J Psychiatry 197:
266-271.

. Anil Yagcioglu AE, Kivircik Akdede BB, Turgut TI, Tumuklu M, Yazici MK, et al.

(2005) A double-blind controlled study of adjunctive treatment with risperidone
in schizophrenic patients partially responsive to clozapine: efficacy and safety.
J Clin Psychiatry 66: 63-72.

Procyshyn RM, Kennedy, Tse G, Thompson B (2001) Antipsychotic
polypharmacy: a survey of discharge prescriptions from a tertiary care
psychiatric institution. Can J Psychiatry 46: 334-339.

J Neurol Disord, an open access journal
ISSN: 2329-6895

Volume 6 -« Issue 1+ 1000374


http://dx.doi.org/10.4172/2329-6895.1000251
https://dx.doi.org/10.1016/s0924-9338(99)80713-5
https://dx.doi.org/10.1016/s0924-9338(99)80713-5
https://dx.doi.org/10.1016/s0924-9338(99)80713-5
https://www.omicsonline.org/open-access/JOP-11-213.pdf
https://www.omicsonline.org/open-access/JOP-11-213.pdf
https://www.omicsonline.org/open-access/JOP-11-213.pdf
https://dx.doi.org/10.1097/00131746-200507000-00005
https://dx.doi.org/10.1097/00131746-200507000-00005
https://dx.doi.org/10.4314/ajpsy.v10i4.30258
https://dx.doi.org/10.4314/ajpsy.v10i4.30258
https://dx.doi.org/10.4314/ajpsy.v10i4.30258
https://dx.doi.org/10.1176/ps.62.8.pss6208_0963
https://dx.doi.org/10.1176/ps.62.8.pss6208_0963
https://dx.doi.org/10.1176/ps.62.8.pss6208_0963
https://dx.doi.org/10.1176/appi.ps.58.4.489
https://dx.doi.org/10.1176/appi.ps.58.4.489
https://dx.doi.org/10.1176/appi.ps.58.4.489
https://dx.doi.org/10.1176/appi.ps.51.4.525
https://dx.doi.org/10.1176/appi.ps.51.4.525
https://dx.doi.org/10.1176/appi.ps.51.4.525
https://dx.doi.org/10.1111/j.1440-1819.2004.01239.x
https://dx.doi.org/10.1111/j.1440-1819.2004.01239.x
https://dx.doi.org/10.1111/j.1440-1819.2004.01239.x
https://dx.doi.org/10.1186/1471-244x-11-24
https://dx.doi.org/10.1186/1471-244x-11-24
https://dx.doi.org/10.1186/1471-244x-11-24
https://dx.doi.org/10.1046/j.1440-1614.1999.00639.x
https://dx.doi.org/10.1046/j.1440-1614.1999.00639.x
https://dx.doi.org/10.1046/j.1440-1614.1999.00639.x
https://dx.doi.org/10.1176/appi.ajp.162.1.130
https://dx.doi.org/10.1176/appi.ajp.162.1.130
https://dx.doi.org/10.1176/appi.ajp.162.1.130
https://dx.doi.org/10.1176/appi.ajp.162.1.130
https://dx.doi.org/10.1017/s0033291700035108
https://dx.doi.org/10.1017/s0033291700035108
https://dx.doi.org/10.1017/s0033291700035108
https://dx.doi.org/10.1017/s0033291700035108
https://dx.doi.org/10.1093/schbul/sbn030
https://dx.doi.org/10.1093/schbul/sbn030
https://dx.doi.org/10.1093/schbul/sbn030
https://dx.doi.org/10.1176/appi.ajp.161.4.700
https://dx.doi.org/10.1176/appi.ajp.161.4.700
https://dx.doi.org/10.1176/appi.ajp.161.4.700
https://dx.doi.org/10.1080/00048670701392841
https://dx.doi.org/10.1080/00048670701392841
https://dx.doi.org/10.1002/pds.783
https://dx.doi.org/10.1002/pds.783
https://dx.doi.org/10.2146/ajhp130471
https://dx.doi.org/10.2146/ajhp130471
https://dx.doi.org/10.2146/ajhp130471
https://dx.doi.org/10.1176/appi.ps.58.4.489
https://dx.doi.org/10.1176/appi.ps.58.4.489
https://dx.doi.org/10.1176/appi.ps.58.4.489
https://dx.doi.org/10.1176/appi.ps.54.1.55
https://dx.doi.org/10.1176/appi.ps.54.1.55
https://dx.doi.org/10.1055/s-0031-1286345
https://dx.doi.org/10.1055/s-0031-1286345
https://dx.doi.org/10.1055/s-0031-1286345
https://dx.doi.org/10.1177/0269881108100777
https://dx.doi.org/10.1177/0269881108100777
https://dx.doi.org/10.1177/0269881108100777
https://dx.doi.org/10.1177/0269881108100777
https://dx.doi.org/10.1192/bjp.bp.109.076935
https://dx.doi.org/10.1192/bjp.bp.109.076935
https://dx.doi.org/10.1192/bjp.bp.109.076935
https://dx.doi.org/10.4088/jcp.v66n0109
https://dx.doi.org/10.4088/jcp.v66n0109
https://dx.doi.org/10.4088/jcp.v66n0109
https://dx.doi.org/10.4088/jcp.v66n0109
https://dx.doi.org/10.1177/070674370104600404
https://dx.doi.org/10.1177/070674370104600404
https://dx.doi.org/10.1177/070674370104600404

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Results
	Proportion of antipsychotic polypharmacy 
	Risks for adverse effects associated with antipsychotic polypharmacy 
	Adverse effects  

	Discussion
	Conclusion
	Recommendations for Further Research 
	Registration of Study
	Acknowledgments
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

