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Abstract
Objectives: Anti-Psychotics are a group of medications that are used to treat schizophrenia group of conditions, 

Mania caused by Bipolar disorder, and other conditions that can cause visual or auditory hallucinations. These 
hallucinations cause an individual to lose balance with reality and force their inner well being to lose self-control. 
The purpose of this research design is to identify the relationship between the atypical anti-psychotics and their 
associations with weight gain. The design is set to distinguish which of the three drugs leads to more weight gain and 
diabetogenic complications and added side effects in the patients at Griffin Memorial Hospital and Central Oklahoma 
Community Mental Health Center from 1/1/2010 to 12/31/2013. 

Methods: Data from 555 patients were analyzed using a one-way ANOVA from Excel and R-version 3.0.3 
statistics. Data was statistically analyzed using p tests.

Results: All of the atypical antipsychotics (Quetiapine, Olanzapine, Clozapine) led to weight gain with 
Risperidone having a synergistic effect. Diabetes was associated with all of the drugs and Quetiapine showed more 
GI complications than the other drugs and combinations (p>0.05).

Conclusion: Our study suggests that atypical antipsychotics that were studied were associated with weight 
gain. Our findings demonstrated that no one drug was overwhelmingly led to more weight gain than the other. Adding 
risperidone had a synergistic effect and further enhanced weight gain. If replicated, the data may lead to clarification 
of the results and concluded analysis of the pharmacologic treatment plans of patients at Griffin Memorial Hospital 
and Central Oklahoma Mental Health Center.
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Introduction
Recent advancement in psychopharmacology and the implementation 

of atypical antipsychotics has made it possible for patients to have a 
more broad-spectrum efficacy with minimal side effect profile [1,2]. 
Unlike typical antipsychotics, the newer atypical drugs decrease 
the positive, negative and cognitive symptoms in the schizophrenia 
group of conditions and extrapyramidal side effects that pose with the 
older generation medications [3]. Atypical antipsychotics although 
efficacious, have shown to cause side effects, such as weight gain, that 
can lead to overall detrimental health effects. Increased weight gain 
and obesity has led to an increase in metabolic and cardiovascular 
complications and an increase in psychotic flare-ups due to poor 
compliance due via patients’ efforts to avoid weight gain [4]. 

The purpose of this study is to analyze weight gain in patients 50 to 
70 years of age at Griffin Memorial Hospital in Oklahoma (GMH) and 
Central Oklahoma Community Mental Health Care (COCMHC) with 
the different antipsychotics they are prescribed. In addition, this follow-
up review will allow us to better identify which single or combination 
of drugs pose the most amount of weight gain and side effect profile. 

Mechanism of action of atypical antipsychotics

First (typical) and second (atypical) generation antipsychotics 
have a propensity to bind dopamine D2 receptors in the brain. Typical 
antipsychotics have a higher affinity for the D2 receptors than atypical 
antipsychotics and therefore cause more Extrapyramidal Symptoms 
(EPS) and elevated prolactin levels [5].  The atypical antipsychotics, 
which include olanzapine (Zyprexa), quetiapine (Seroquel), and 
clozapine (Clozaril), have a lower affinity for D2 receptors but higher 

affinity for serotonin 5-HT2A, 5-HT2C, 5-HT26, 5-HT6, histamine H1, 
and alpha 1 receptors [6]. 

Atypical antipsychotics and weight gain have been studied on the 
basis of the receptors that these drugs target. According to various 
studies and articles, weight gain is directly correlated with histamine 
H1 and 5-HT2C receptor antagonism [7-9]. Clozapine and olanzapine 
have the greatest antagonist effect and the most potential to cause 
weight gain. Quetiapine has a high affinity for H1 receptors but lower 
affinity for 5-HT2C receptors and hypothetically causes less weight gain 
in comparison. 

Methods
Participants: Participants were taken from the patient database at 
two adult mental health facilities, Griffin Memorial Hospital (GMH) 
and Central Oklahoma Community Mental Health Care (COCMHC). 
GMH also includes an inpatient and outpatient facility. To be included 
in our study, participants had to receive services for at least two months 
in either or both facilities, had to have an admission date between 
1/1/2010 and 12/31/2013, and had to be between the ages of 50 and 70 
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at the time of admission. This was to eliminate potential illnesses that 
can interfere with our results, and negate any confounding variables. 
Patients were selected randomly to eliminate bias. A final study roster 
of participants (N=555) was obtained; participants were 60% female 
and 40% male with a mean age at admission of 56.44 years. 

Data: A retrospective study design was used with data received from 
patient’s previous charts. Pre-existing condition data for diabetes mellitus 
and hypertension were taken from admissions forms. Prescription drug 
use was charted for five drugs, including four atypical antipsychotics: 
quetiapine, olanzapine, clozapine, and risperidone and metformin, 
as a secondary measure for diabetes mellitus. Data on weight gain 
and GI complications (most notably for nausea, vomiting, diarrhea, 
irritable bowel syndrome, constipation, and esophageal reflux) were 
also collected. This study was approved by the Oklahoma Department 
of Mental Health and Substance Abuse Services Institutional Review 
Board. 

Analyses: Frequencies were obtained for all prescription drug use 
categories. Each participant was placed into a single category based 
upon the specific combination of antipsychotics he or she took while 
receiving mental health services. For instance, all participants taking 
both quetiapine and olanzapine were categorized separately from those 
taking olanzapine and clozapine. Means, standard deviations, and 95% 
confidence intervals were obtained for weight gain in each category. 
Proportions of patients having GI complications were also calculated. 
A one-way, between-subjects ANOVA comparing weight gains among 
the different antipsychotic categories were also run. All statistics were 
run in R version 3.0.3. 

Results and Discussions
Out of the 555 patients included in this follow-up review, those 

that encountered the greatest average weight gain, 24.24 pounds, took 
quetiapine, followed by olanzapine, with an average weight gain of 
19.59 pounds. Clozapine demonstrated a 16-pound average weight 
gain; however, the patient sample was small and the chance of error is 
high. The combination of quetiapine and olanzapine seemed to have a 
synergistic effect, with an average weight gain of 28.33 pounds; there 
was no relationship between intake and weight gain over time for the 
patient’s that took the quetiapine-olanzapine combination. However, 
individual intake of either medication demonstrated a relationship 
with weight gain and metabolic side effects. This high average standard 
of deviation between single drug and combination intake illustrates a 
variability that exists and may indicate an error of collecting or reporting 
weight for some patients. Studies have shown Clozaril to cause the 
greatest weight gain [9], but our review was limited to three patients 
and therefore inconclusive for patients at GMH and COCMHC. 

Of the 555 patients that were studied, 369 patients were not on any 
of the three drugs that were studied. These patients were on different 
atypical antipsychotics, such as aripiprazole (Abilify), ziprasidone 
(Geodon), or risperidone (Risperdal), which have been shown to 
cause minimal weight gain in comparison to those studied [10,16,17]. 
However, the patient population studied showed an average weight gain 
of 20.84 pounds when using either of these drugs. Out of these three 
atypical antipsychotics that were not studied, it has been shown that 
risperidone tends to lead to higher weight gain than either aripiprazole 
or ziprasidone [11,16]. 

Of the 369 patients not on quetiapine, olanzapine or clozapine, 104 
patients were on risperidone strictly taken from the COCMHC database.  
We randomly chose patients at COCMHC and compared those only on 

Risperdal to those on Risperdal combined with the medication(s) of 
interest. Patients only on risperidone showed a mean weight gain of 
22.12 pounds, while those not on quetiapine, olanzapine, clozapine or 
risperidone showed an average weight gain of 20.59 pounds. However 
caution must be taken when interpreting these data since significant 
variability in the measured weight is a potential source of error. Patients 
who had risperidone added to their quetiapine showed a 7.78 pound 
weight gain over a 2 months to a 4 years span, while patients for whom 
risperidone was added to olanzapine showed an average gain of 5.57 
pounds. There were very few patients on clozapine; therefore, the data 
were inconclusive in showing a relationship with risperidone. Patients 
on combinations of quetiapine and olanzapine with added risperidone 
showed a decrease in weight gain compared to patients on quetiapine 
and olanzapine alone. This was again inconclusive because only 15 
patients were on risperidone with quetiapine and olanzapine (Table 1). 
With an increase in weight, there comes an increased risk of abdominal 
fat deposition and an increased risk of diabetes and hypertension 
[12-14]. Patients with pre-existing diabetes and Metformin, and 
hypertension were taken into account. This helped us eliminate a 
potential confounding factor, diabetes, for weight gain [12]. Out of 
the 79 patients on quetiapine, 14 were on metformin (18%). Fourteen 
patients were on metformin that were also on olanzapine (23%) and 1 
patient was on metformin that was on clozapine (33%). Although not 
every patient with weight gain was on metformin, patients that were 
excessively obese were on metformin.

Similarly we also focused on which of the three antipsychotics 
were most associated with gastrointestinal symptoms, such as nausea, 
vomiting, diarrhea, irritable bowel syndrome, constipation, and 
esophageal reflux. Gastrointestinal symptoms were noted most with 
patients taking quetiapine, with 37 out of 79 (47%) patients complaining 
and being treated for gastrointestinal symptoms. 44% of the patients on 
Olanzapine (27/62) had G.I. complaints, and were treated accordingly. 

Conclusively, quetiapine showed more patients complain of weight 
gain than olanzapine. Clozapine has been noted to cause weight gain 
[15], but the evidence was inconclusive at GMH and COCMHC for 
patients between 50-70 (Table 2). The combination of quetiapine and 
olanzapine had a synergistic effect for increase in weight. Patients on 
all three drugs also showed an increase, but the data were inconclusive. 
Evidence showed that risperidone had a synergistic effect when added 
to quetiapine or olanzapine. There was not much difference in diabetes 
prevalence amongst the quetiapine or olanzapine users (Figure 1).

Conclusion
Weight gain is a serious problem in patients taking atypical 

antipsychotics [2,12]. Along with increased weight, we encountered 
that patients had an increase in the risk of cardiovascular and metabolic 
complications such as diabetes, hypertension, and gastrointestinal 

Antipsychotic Category M SD (N)
Quetiapine 24.24 17.81 79

Zyprexa 19.59 13.00 62
Clozapine 16.00 5.66 3

Quetiapine and olanzapine 28.33 22.72 28
Olanzapine and clozapine 19.00 a 7

Quetiapine, olanzapine and clozapine 19.25 13.15 6
Other antipsychotics 20.84 13.78 369

aOne participant took book olanzapine and clozapine, preventing the calculation of 
a standard deviation 
Table 1: Means and Standard Deviations for Weight Gain (pounds) by 
Antipsychotics Used.
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manifestations. Although atypical antipsychotics are noted to cause 
weight gain, different drugs in the second-generation group can have 
different effects based on their affinity for histamine and serotonin 
receptors [6-9]. Our study was geared to identify all the atypical 
antipsychotic that cause more weight gain, what drugs are associated 
with more metformin intake, and which antipsychotic causes 
more common side effects such as gastrointestinal manifestations. 
Understanding that there may be errors in reporting or collecting data, 
we did manage to secure enough evidence to distinguish that both 
quetiapine and olanzapine caused weight gain in the patients of GMH 
and COCMHC. Adding risperidone had a synergistic effect and further 
enhanced weight gain. Evidently, there was not a great relationship of 
Metformin intake with any one or combination of anti-psychotics, it is 
still proved that chance of acquiring diabetes is more from the added 
weight gain. Studies have shown that diabetes complications have led 
to multiple cardiovascular manifestations, therefore, proper care needs 
to be take when on antipsychotics to eliminate the potential for such 
adverse reactions.

References	

1. Das C, Mendez G, Jagasia S, Labbate LA (2012) Second Generation 
Antipsychotic use in Schizophreia and weight gain: A review and meta-analysis 
of behavioral and pharmacologic treatments. Ann Clin Psychiatry 24: 225-239.

This graph shows the effect of Risperidone alone or with different combinations 
of antipsychotics. 
The data on Clozapine was inconclusive due to very minimal patient sample. 
The standard deviation for Risperisone was 13.73, Queitapine and Risperidone 
at COCMHC was 17.74, Olanzapine-Risperidone at 16.39
Figure1: Effects of Risperidone with Quetiapine, Olanzapine and Clozapine, 
weight gain (lb) data from Central Oklahoma Community Mental Health Care 
(COCMHC).  

Drug Total Patients on Drug Total Patients on 
Metformin

Total Patients with G.I. Complaints 
(Nausea, Vomiting, Diarrhea, Ibs, Gerd)

Quetiapine 79 14 (18%) 37 (47%)
Olanzapine 62 14 (22%) 27 (44%)
Clozapine 3 1 (33%) 1 (33%)

Quetiapine-Olanzapine 28 4 (14%) 12 (43%)
Quetiapine-Clozapine 1 -- 1
Olanzapine-Clozapine 7 2 (28%) 1 (14%)

Quetiapine-Olanzapine-Clozapine 6 3 (50%) 2 (33%)
No drugs of interest, but are on other atypical antipsychotics 369 52 (14%) 100 (27%)

This table demonstrates the relationship between patients on one Anti-Psychotic or combination with Metformin. The last column is the GI side effects associated with single 
antipsychotic use compared to the anti-psychotic combination use. 

Table 2: Effect of Metformin and G.I. complaints on Anti-Psychotics.

2. Nasrallah H (2003) A review of the effect of atypical antipsychotics on weight. 
Psychoneuroendocrinology 28 Suppl 1: 83-96.

3. Javitt DC (1999) Treatment of negative and cognitive symptoms.  Curr 
Psychiatry Rep 1: 25-30.

4. Weiner RL, Hunter GR, Heini AF, Goran MI, Sell SM (1998) The etiology of 
obesity: Relative contribution of metabolic factors, diet, and physical activity. 
Am J Med 105: 145-150.

5. Haase HJ, Janssen PAJ (1965) The Action of Neuroleptic drugs: A Psychiatric, 
neurologic and pharmacologic investigation. Chicago.

6. Meltzer HY (1999) The role of serotonin in antipsychotic drug action. 
Neuropsychopharmacology 21: 106S-115S.

7. Balt SL, Galloway GP, Baggott MJ, Schwartz Z, Mendelson J (2011) Mechanisms 
and genetics of antipsychotic-associated weight gain. Clin Pharmacol Ther 90: 
179-183.

8. Nasrallah HA (2008) A typical antipsychotic-induced metabolic side effects: 
insights from receptor-binding profiles.  Mol Psychiatry 13: 27-35.

9. Kannel WB, McGee DL (1979) Diabetes and cardiovascular disease. The 
Framingham study.  JAMA 241: 2035-2038.

10.	Gentile S (2009) A systematic review of quality of life and weight gain-related 
issues in patients treated for severe and persistent mental disorders: focus on 
aripiprazole.  Neuropsychiatr Dis Treat 5: 117-125.

11. Claus A, Bollen J, De Cuyper H, Eneman M, Malfroid M (1992) Risperidone 
versus Haloperidol in the treatment of Schizophrenia inpatients: A multicenter 
double blind comparative study. Acta Psychiatr Scand 85: 295-305.

12.	Haupt DW, Newcomer JW (2001) Hyperglycemia and antipsychotic medication. 
J Clin Psychiatry 62: 40-41.

13.	Amdisen A (1964) Drug-produced obesity. Experiences with chlorpromazine, 
perphenazine and clopenthixol. Dan Med Bull 11: 182-189.

14.	Citrome L, Jaffe A, Levine J, Allingham B, Robinson J et al. (2004) Antipsychotic 
medication treatment and new prescriptions for insulin and oral hypoglycemic. 
Eur Neuropharmacol.

15.	Stanton JM (1995) Weight gain associated with neuroleptic medication: a 
review.  Schizophr Bull 21: 463-472.

16.	Csernansky JG, Mahmoud R, Brenner R; Risperidone-USA-79 Study Group 
(2002) A comparison of risperidone and haloperidol for the prevention of 
relapse in patients with schizophrenia.  N Engl J Med 346: 16-22.

17.	www.pfizer.com/hml/pi’s/geodonpi.pdf

http://www.ncbi.nlm.nih.gov/pubmed/22860242
http://www.ncbi.nlm.nih.gov/pubmed/22860242
http://www.ncbi.nlm.nih.gov/pubmed/22860242
http://www.ncbi.nlm.nih.gov/pubmed/12504074
http://www.ncbi.nlm.nih.gov/pubmed/12504074
http://www.ncbi.nlm.nih.gov/pubmed/11122902
http://www.ncbi.nlm.nih.gov/pubmed/11122902
http://www.ncbi.nlm.nih.gov/pubmed/9727822
http://www.ncbi.nlm.nih.gov/pubmed/9727822
http://www.ncbi.nlm.nih.gov/pubmed/9727822
http://www.worldcat.org/title/action-of-neuroleptic-drugs-a-psychiatric-neurologic-and-pharmacological-investigation/oclc/1294614
http://www.worldcat.org/title/action-of-neuroleptic-drugs-a-psychiatric-neurologic-and-pharmacological-investigation/oclc/1294614
http://www.ncbi.nlm.nih.gov/pubmed/10432496
http://www.ncbi.nlm.nih.gov/pubmed/10432496
http://www.ncbi.nlm.nih.gov/pubmed/21633343
http://www.ncbi.nlm.nih.gov/pubmed/21633343
http://www.ncbi.nlm.nih.gov/pubmed/21633343
http://www.ncbi.nlm.nih.gov/pubmed/17848919
http://www.ncbi.nlm.nih.gov/pubmed/17848919
http://www.ncbi.nlm.nih.gov/pubmed/430798
http://www.ncbi.nlm.nih.gov/pubmed/430798
http://www.dovepress.com/a-systematic-review-of-quality-of-life-and-weight-gain-related-issues--peer-reviewed-article-NDT
http://www.dovepress.com/a-systematic-review-of-quality-of-life-and-weight-gain-related-issues--peer-reviewed-article-NDT
http://www.dovepress.com/a-systematic-review-of-quality-of-life-and-weight-gain-related-issues--peer-reviewed-article-NDT
http://www.ncbi.nlm.nih.gov/pubmed/1375801
http://www.ncbi.nlm.nih.gov/pubmed/1375801
http://www.ncbi.nlm.nih.gov/pubmed/1375801
http://www.ncbi.nlm.nih.gov/pubmed/11806485
http://www.ncbi.nlm.nih.gov/pubmed/11806485
http://www.ncbi.nlm.nih.gov/pubmed/14209068
http://www.ncbi.nlm.nih.gov/pubmed/14209068
http://www.researchgate.net/publication/247137532_P.2.063_Antipsychotic_medication_treatment_and_new_prescriptions_for_insulin_and_oral_hypoglycemics
http://www.researchgate.net/publication/247137532_P.2.063_Antipsychotic_medication_treatment_and_new_prescriptions_for_insulin_and_oral_hypoglycemics
http://www.researchgate.net/publication/247137532_P.2.063_Antipsychotic_medication_treatment_and_new_prescriptions_for_insulin_and_oral_hypoglycemics
http://www.ncbi.nlm.nih.gov/pubmed/7481576
http://www.ncbi.nlm.nih.gov/pubmed/7481576
http://www.ncbi.nlm.nih.gov/pubmed/11777998
http://www.ncbi.nlm.nih.gov/pubmed/11777998
http://www.ncbi.nlm.nih.gov/pubmed/11777998
file:///D:/Journal/APDSVolume4.2/APDS4.2_AI/www.pfizer.com/hml/pis/geodonpi.pdf

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction 
	Mechanism of Action of Atypical Antipsychotics: 

	Methods
	Participants
	Data
	Analyses

	Results and Discussions: 
	Conclusion
	Figure 1
	Table 1
	Table 2
	References

