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ABSTRACT 

Background:  

The prevalence of diabetes and other cardiometabolic disorders in psychiatric patients is 

relatively high when compared to the general population. Various researches suggest the 

predominant role that antipsychotics play in the development of such abnormalities among 

other factors.  

Purpose of review:  

This review examines the existing latest clinical evidence suggesting the role of 

antipsychotics in the development of glycemic intolerance and looks for a comprehensive 

explanation. The risk of cardiometabolic disorders is one of the leading causes of morbidity 

and mortality and the psychiatric population is relatively at an increased risk than the general 

population. Antipsychotics affect glucose homeostasis by directly affecting various receptor 

activities which are discussed in this review.   
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Summary: 

The clinical implications of glycemic intolerance due to antipsychotic use are weight gain 

and other cardiometabolic abnormalities which significantly influence the mortality and 

morbidity of psychiatric patients. It is important to establish concrete screening measures and 

management guidelines for the early diagnosis and management of antipsychotic-induced 

glycemic intolerance and other cardiometabolic abnormalities. Further research is needed to 

establish the role of antipsychotics in glycemic intolerance to improve the management 

strategies of diabetes in patients with severe mental disorders.  
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INTRODUCTION 

In today’s world, the incidence of mental illness is more common than most people think. 

The World Health Organization reported that around 25% of the living population are prone 

to be affected with some kind of mental illness at some point in their lives(1). The spectrum 

of illness varies from mild anxiety to more severe psychiatric disorders such as schizophrenia 

and Bipolar disorder. However, the evolution of modern medicine has opened a vast 

multitude of treatment choices for managing psychiatric disorders. One such class of 

therapeutic agents is called Antipsychotics, and as the name suggests these are agents 

primarily used to control or manage a wide range of psychosomatic symptoms presenting 

with the illness(2). As these psychiatric disorders tend to worsen without proper management 

measures, they must be treated appropriately. Psychiatrists around the world agree that 

antipsychotics are the most effective agents that can ameliorate various psychiatric symptoms 

such as aggression, hallucination, and others. Antipsychotics are also capable of creating a 

wide range of side effects that include Stiffness and shakiness, uncomfortable restlessness 

(akathisia), movements of the jaw, lips, and tongue (tardive dyskinesia), sexual problems due 

to hormonal changes, sleepiness and slowness, weight gain, a higher risk of getting diabetes, 

constipation, dry mouth and blurred vision(3–8). Due to various reasons that are still under 

discussion, antipsychotics work differently on different patients so the severity, frequency, 

and incidence of these side effects may not be similar in all patients(9). However, most 

psychiatric patients experience at least any one of the side effects.  

One such common and predominant side effect associated with the use of antipsychotics is 

Diabetes mellitus or Glycemic intolerance which is the main focus of the review. Glycemic 

intolerance can be defined as a metabolic abnormality that increases blood sugar levels or 
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dysglycemia that comprises both prediabetes and diabetes(10). This includes impaired fasting 

blood glucose and impaired glucose tolerance and diabetes mellitus. Glycemic intolerance 

must be taken seriously because metabolic disorders such as diabetes mellitus, hypertension, 

dyslipidemia, and other cardiovascular disorders are the leading cause of morbidity and 

mortality in the general population(11). Since the development of glycemic intolerance is an 

undesirable effect of using antipsychotics, the psychiatric population becomes the people at 

risk inevitably(12,13). Monitoring the metabolic functions of psychiatric patients is a wise 

technique to identify and manage any abnormalities beforehand. The incidence of glycemic 

intolerance and other metabolic disorders are supported by several clinical studies that prove 

its risks in antipsychotic users(12,14–18). However, the development of glycemic intolerance 

could have been an outcome of poor lifestyle, diet, and physical inactivity which need to be 

carefully assessed in the risk population. This review focuses on discussing the role of 

antipsychotics in the development of glycemic intolerance and its consequences.   

 

History of antipsychotics 

Antipsychotics are a class of medications primarily used for the management of psychosis, 

delusions, hallucinations, and paranoia(2,8). They are also known as neuroleptics and used 

together with mood stabilizers in the treatment of the bipolar disorder. Atypical 

antipsychotics, known as first-generation antipsychotics, were started using as medication by 

1933 in France(19). The study on developing antihistamines progressed into the discovery of 

Promethazine in 1947, due to the sedative effects of the drug they were used in surgeries. 

Soon after derivatives of promethazine were studied and altered which led to the introduction 

of chlorpromazine in 1950(20). The second-generation antipsychotics also called atypical 

antipsychotics to include clozapine, olanzapine, risperidone, and related derivatives(21). The 

second-generation antipsychotics have less effect on motor movements than the first 

generation(22). Both the generation works by blocking the dopamine receptors in the brain, 

but second-generation antipsychotics tend to act on serotonin receptors as well. Clozapine the 

first atypical antipsychotic initiates activation of NMDA receptors and thereby activating 

glutamate and clozapine blocks only about 30-40% of dopamine receptors(23). 

 

General mechanism of glycemic intolerance 

The amount of glucose in the body is strictly regulated by insulin and glucagon. In an 

overnight fast of more than 10 hours, the glucose in the liver is produced mainly by 

glycogenolysis and gluconeogenesis, this is called endogenous glucose production (EGP) 
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which is correlated to both fat-free mass and fasting plasma glucose (FPG) concentration(24). 

During a postprandial state, the amount of insulin is increased and glucagon level is 

decreased causing a suppression in EGP. During the primary stage of glucose intolerance, the 

beta cells produce insulin to maintain the glucose in the normal range, but as the condition 

advances the beta cells are not able to sustain the normal insulin secretion and thereby 

producing glucose intolerance(25). Both impaired fasting glucose (IFG) and impaired glucose 

tolerance (IGT) are conditions that cause insulin resistance due to beta-cell dysfunction(26). 

The fasting plasma glucose level will be higher in glucose-intolerant individuals than in those 

with normal glucose tolerance as a result of insulin resistance. IFG and IGT, the two 

subdivisions of glucose intolerance have different sites and patterns for insulin resistance and 

insulin secretion(27). IFG is mainly characterized by hepatic insulin resistance and muscle 

insulin sensitivity whereas IGT is predominantly associated with muscle insulin resistance. 

 

Role of antipsychotics in development of glycemic intolerance 

Weight gain is one of the most common consequences of taking neuroleptics and atypical 

antipsychotics. Diabetes induced by these antipsychotics is also one of the consequences of 

weight gain. Atypical antipsychotics like clozapine and olanzapine have the highest chance of 

causing weight gain and diabetes(28). The diabetic status of the patient can be improved by 

removing the suspected antipsychotics from the treatment plan but there won’t be much 

reduction in weight gain and can recur immediately once the drug is started. In a study done 

by Cagliero et al on non-obese patients with schizophrenia, an intravenous tolerance test was 

done to test the acute effects caused by clozapine, risperidone, and olanzapine(29). The study 

showed that clozapine has higher 20-minute glucose levels than risperidone and insulin 

sensitivity was higher in those taking risperidone than clozapine and olanzapine. This study 

shows that diabetogenicity is a result of pharmacological action rather than diabetes being a 

secondary or indirect effect caused by weight gain. 

Studies show that certain antipsychotics inhibit the glucose transport into PC12 cells resulting 

in an increase of GLUT1 and GLUT3 glucose transporter isoforms(30–32). This in turn 

would increase the release of insulin as a consequence of hyperglycemia. Prolonged 

hyperinsulinemia eventually leads to insulin resistance and further glycemic intolerance 

progressing to prediabetes and diabetes mellitus as a result of downregulation of insulin 

receptors. 

Another hypothesized mechanism through which antipsychotics induce glycemic intolerance 

is receptor antagonism. Both atypical and typical antipsychotics affect the effects of 
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neuropeptides such as serotonin and dopamine through respective receptor antagonism(33). 

Receptors such as the 5-HT2c receptors are probably involved in the regulation of various 

hormonal signals that regulate food intake and satiety(34). And relative antagonistic activity 

at 5-HT2c receptors could explain the weight gain potential of antipsychotics. The 5-HT1A 

receptors are also found to be linked to glucose homeostasis but the exact pathways are 

complex and no evidence suggests its involvement in antipsychotic-induced new-onset 

diabetes.   

The involvement of leptin resistance in antipsychotic-induced new-onset diabetes is still 

studied. Leptin is released from adipocytes that are said to reduce appetite and stimulate 

catabolism of fat and inhibition of fat synthesis from adipocytes(35). Usually, an increased 

level of leptin is found in obese patients due to leptin resistance, similarly, research suggests 

that their levels were also elevated in patients using antipsychotics. The relevance and 

credibility of this hypothesis are questionable as the studies are done with a small number of 

patients taking antipsychotics.  

 

Detection of glycemic intolerance 

The detection of glycemic intolerance can be done by three different types of blood tests. 

These include fasting plasma glucose (FPG), two-hour oral glucose tolerance test (GTT), and 

glycated hemoglobin (HbA1c). 

 

Fasting plasma glucose (FPG) 

After an overnight fast of 8 h, the blood sample is collected and the plasma glucose level 

between the range of 100-125 mg/dl (5.6-6.9 mmol/L) is indicative of IFG(36). As for 

diabetes, the IFG range should be greater or equal to 125 mg/dl. FPG is fast to perform but 

high variability can be observed. 

 

Two- hour oral glucose tolerance test (OGTT) 

The blood sample is collected before and after two hours of consuming about 75 mg of 

glucose. DM is detected if the plasma glucose (PG) range is higher or equal to 200 mg/dl. If 

the plasma glucose level is between 140-199 mg/dl, IGT can be diagnosed(36). The patient 

needs to include about 150 g of carbohydrate in their diet for 3 to 5 days and also should 

avoid drugs that can affect glucose tolerance (thiazides, steroids)(37). OGTT is more 

expensive than FGP, and the test is inconvenient due to restrictions of diet and certain 

medications. 
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Glycated hemoglobin (HbA1c) 

In HbA1c the average blood glucose level of the past 2 to 3 months can be observed. 

HbA1crange greater or equal to 6.5%(48 mmol/mol) indicates diabetes. Individuals with 

HbA1cbetween 5.7%-6.4% (39 to 47 mmol/mol) have an increased risk of prediabetes or 

diabetes(38). The main advantage of HbA1cover OGTT is the test can be repeated on any 

occasion as fasting is not necessary. HbA1crange is also not affected by stress and thereby 

shows less variability HbA1cshould be measured based on National Glycohemoglobin 

Standardization Program(NGSP) certified method(39). Iron deficiency anemia, pregnancy, 

blood loss, or transfusion hemodialysis causes a false elevation in HbA1c, resulting in limiting 

its use(40). 

 

Gestational diabetesassociated with mental illness 

A multicenter study to assess the association between gestational diabetes (GDM) and 

antipsychotics in pregnant patients with severe mental illness by Megan Galbally et al., 

reported that women with psychotic disorders were significantly at risk for developing GDM 

when compared with pregnant women without psychiatric illness(41). The study also 

reported that the use of specific antipsychotics such as risperidone (P = 0.016), clozapine 

(P < 0.001) and higher‐dose quetiapine (P = 0.029) had increased risk of GDM. Another stud 

by Faruk Uguzalso reported similar data pertaining to the risk of GDM in pregnant patients 

using antipsychotics(42). A study conducted by Yoonyoung Parket al., on continuing the 

antipsychotics during early pregnancy reported that there is generally higher morbidity of 

GDM with longer use of antipsychotics(43). The risk of GDM in pregnant patients continuing 

on antipsychotics and withdrawing antipsychotics were compared and the study 

reported:4.8% and 4.5% for aripiprazole, 4.2% and 3.8% for ziprasidone, 7.1% and 4.1% for 

quetiapine, 6.4% and 4.1% for risperidone, and 12.0% and 4.7% for olanzapine users 

respectively. These issues with pregnant women must be taken seriously and early screening 

measures must be done to properly manage pregnant patients with mental illness.  

 

Weight gain and insulin resistance – direct effects of antipsychotics 

Insulin is a hormone secreted from the pancreas to regulate the glucose levels in our system. 

The increase or decrease of glucose levels is directly influenced by the daily food intake and 

its constituents. Surplus nutrition is a key factor in the development of insulin resistance. In 

adipocytes, uncontrolled lipolysis results in an increase in lipolysis results in the 

accumulation of specific lipid intermediates like diacylglycerol which causes muscle insulin 
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resistance.The risk of developing pre-diabetes and diabetes mellitus markedly increases with 

an increase in Body weight and BMI. In patients prescribed with antipsychotics, there is a 

marked increase in body weight just in 6-8 weeks of treatment initiation(28). Antipsychotics 

induce weight gain and further glycemic resistance largely due to increased appetite and food 

uptake. The hypothesized reason for antipsychotic-induced weight gain is that these drugs 

affect the neurological and hormonal signals that regulate the feeding behavior and 

metabolism(44). The regulation of feeding behaviors such as the quantity of food one 

consumes and the feeling of satiety results from the coordination of hormonal and nervous 

signal inputs from the pancreas, gastrointestinal tract, and various parts of the central nervous 

system to the hypothalamus. The neuropeptides that are involved in these signaling pathways 

are largely affected by the presence of antipsychotic drugs. For example, the neurotransmitter 

5 Hydroxy Tryptamine (5-HT) or serotonin acts in the HT2 receptor which stimulates 

anorexigenic proopiomelanocortin (POMC) neurons and decreases appetite, and dopamine is 

involved in reward pathways of appetite(34). Antipsychotics tend to affect the production and 

action of these neuropeptides which supposedly are prime targets in the management of 

various psychiatric disorders, but some antipsychotics inevitably create a concerning effect of 

meddling with the above-stated metabolic signaling pathways.  

Another worrying causality of taking antipsychotics is that they are mainly sedatives and 

reduce voluntary physical movements which leads to reduced energy expenditure resulting in 

weight gain and glycemic intolerance.  

The mechanisms underlying the development of insulin resistance are still studied and may 

occur at many levels of insulin signaling.  

 

Effects on pancreatic islet beta cells 

In subjects with glycemic intolerance, insulin secretion is gradually affected due to 

abnormalities in the beta-cell function which is a major determinant of the disease 

progression. Various clinical studies suggest that patients prescribed antipsychotics are 10 

times more likely to experience diabetic ketoacidosis (DKA) as the first presentation of 

glycemic intolerance(45–47). This particularly develops due to the development of insulin 

resistance making the glucose reserve untouched leading to the metabolism of fats to make up 

for the energy requirements. The rate of development of DKA in patients with severe mental 

illness and a known history of diabetes mellitus and antipsychotics is 30 fold greater than the 

general population(48,49). DKA is a result of an extreme lack of insulin action which could 

have been caused by antipsychotics by affecting the pancreatic beta cells or other actions that 
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disrupt the secretion of insulin. In animal studies, it was found that insulin secretion was 

impaired due to the use of olanzapine and clozapine. Antipsychotics affect the pancreatic 

insulin secretion when they produce their pharmacologic action on various receptors such as 

serotonergic, adrenergic, dopaminergic, and muscarinic receptors. The unintended glycemic 

intolerance can be mediated by the following activities of antipsychotics, blockade of D2 

receptor can suppress the glucose-stimulated insulin release, blockade of 5-HT1a and M3 

receptors can dim the sensitivity of the pancreatic cells towards the fluctuation of blood 

glucose levels and blockade of adrenergic receptors increases basal insulin secretion(50).  

 

Prevention of diabetes – methods of management 

Before the patient gets full-blown diabetes mellitus, the glycemic tolerance develops 

gradually with the use of antipsychotics leading to an increase in blood sugar levels to 

prediabetic conditions and further progression if left unattended. Multiple Randomized 

controlled trials in the general population have demonstrated the impact of lifestyle 

preventive measures on preventing diabetes. However, very few studies have discussed the 

preventive strategies for diabetes in psychiatric patients(51). One of the key elements in 

preventing diabetes is a regular examination of blood sugar levels of patients prescribed with 

antipsychotics that have a higher risk of creating glycemic intolerance.A metanalytic 

comparative study of randomized control trials for analyzing the behavioral and lifestyle 

patterns that improve the metabolic status that was caused by antipsychotics(52). The meta-

analysis reported significant weight loss and improved metabolic functions as an outcome of 

non-pharmacologic interventions. Managing schizophrenic patients with glycemic intolerance 

is more difficult compare to patients with other illnesses through lifestyle interventions(53–

55). Although lifestyle measures are very essential to manage their weight and glucose 

reserves, there are no specific guidelines regarding the management protocols pertaining to 

the psychiatric population. But recommending the patients  

 

Pharmacotherapy 

Generally, glycemic intolerance can be managed only when itis identified, so regular 

screening tests for blood sugar levels must be recommended by the treating psychiatrists. 

There is no ideal way to prevent the development of glycemic intolerance in psychiatric 

patients. However, antipsychotics witha higher potential to affect the blood glucose levels can 

be avoided as best as possible and alternative agents can be recommended. In cases where it 

is not possible, the way to proceed would be to regularly monitor blood sugar levels and other 
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symptoms. When the blood sugar levels rise to a concerning level, initially lifestyle 

modifications can be suggested and on levels that necessarily need pharmacologic agents, 

they must be prescribed. In the general population hypoglycemic drugs such as Metformin 

are used to reduce blood glucose levels, but the effects of those drugs are not extensively 

studied in populations using antipsychotics. However, a few studies have reported that 

metformin has shown a mean bodyweight reduction of 3.3kgs over 3-6 months, and an 

improvement in insulin resistance(56). Glucagon-like peptide – 1 (GLP-1) receptor agonists 

were also found to promote weight loss in diabetic patients(57). The American Diabetic 

Association recommends that psychiatric patients with diabetes must be managed by both the 

treating psychiatrist and a diabetologist. Various studies suggest that stopping the 

antipsychotic drug that caused the metabolic abnormality would possibly resolve diabetes is 

triggered. It is also equally important that a highly effective antipsychotic therapy must be 

followed preferably with an antipsychotic with less risk of creating glycemic intolerance to 

prevent psychotic relapse and psychological disorientation. Studies suggest that among the 

atypical antipsychotics’ risperidone has the least propensity to cause glycemic intolerance. 

But no specific guidelines are available that recommend changing the antipsychotic therapy 

plans in psychiatric patients who develop diabetes. Since the implications of developing 

metabolic abnormalities such as significant weight gain, elevated blood sugar levels, or 

impaired glucose control are directly linked to morbidity and mortality, so it's essential to 

consider alternative antipsychotic drugs with fewerrisks.  

 

Screening tactics for early detection of diabetes in people taking antipsychotics. 

The relation between the use of various atypical antipsychotics such as olanzapine and 

clozapine are the development of glycemic intolerance is well known among psychiatrists. 

So, when such high-risk antipsychotics are prescribed to the patients it is recommended that 

their metabolic parameters such as blood glucose and cholesterol levels are monitored 

regularly. The most evident symptom that maybe associated with developing metabolic 

abnormalities is weight gain, which can be easily identified by the patient or can be assessed 

every time they come for a follow-up and prescription refills. Since the rise of metabolic 

diseases in the general population, psychiatric patients can be recommended to undergo 

metabolic investigations at least biannually. The clinically available methods for assessing 

the glycemic status arefasting and random blood sugar level tests, glycated hemoglobin levels 

(HbA1c), and the two hours postprandial blood glucose levels. The ADA recommends the use 

of FBS and PPBS levels for screening diabetes mellitus(36). Explaining the risks of 
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developing diabetes due to reduced physical activity and the use of antipsychotics to the 

patients or their caretakers is very essential to create and maintain awareness regarding the 

issue. The patients at risk can also be advised to obtain a glucometer to check for the rise in 

the blood sugar levels frequently.  

 

CONCLUSION 

Patients on antipsychotics for various psychiatric disorders should be considered as a high-

risk population for developing glycemic intolerance and other cardiovascular disorders. 

Evidence also suggests that atypical antipsychotics are significantly related tothe 

development of diabetes and other metabolic disorders.  Various mechanisms such as the 

interaction between the antipsychotic drug molecules and neuropeptides resulting in 

disarrangement in the hormonal and metabolic signals that control eating behaviors resulting 

in weight gain. Also, the nature of psychiatric disorders combined with antipsychotics is 

making it hard for psychiatric patients to engage in physical activities causing a sedentary 

lifestyle. Encouraging physical activity and other lifestyle modifications can improve the 

metabolic status of the patients. In addition, antipsychotics with lesser potential for weight 

gain and glycemic intolerance must be recommended as much as possible. Psychiatrists and 

diabetologists should devise appropriate therapeutic regimens to effectively manage the 

mental illness without disturbing the metabolic balance. Regular screen tests for diabetes 

mellitus and other CVDs must be recommended for early detection of any abnormalities, this 

must be followed strictly in patients prescribed with high-risk antipsychotics such as 

olanzapine or clozapine. Effective lifestyle and diet recommendations may prove to be 

helpful in managing drug-induced glycemic intolerance and weight gain. 

 

REFERENCES 

1.  Ahmedani BK. Mental Health Stigma: Society, Individuals, and the Profession. J Soc 

Work Values Ethics. 2011;8(2):41–416.  

2.  Howard P, Twycross R, Shuster J, Mihalyo M, Wilcock A. Antipsychotics. Vol. 41, 

Journal of Pain and Symptom Management. Elsevier Inc.; 2011. p. 956–65.  

3.  Divac N, Prostran M, Jakovcevski I, Cerovac N. Second-generation antipsychotics and 

extrapyramidal adverse effects. Vol. 2014, BioMed Research International. Hindawi 

Publishing Corporation; 2014.  

4.  Kumsa A, Girma S, Alemu B, Agenagnew L. Psychotropic Medications-Induced 

Tardive Dyskinesia and Associated Factors Among Patients with Mental Illness in 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10824 - 10838 

Received 05 March 2021; Accepted 01 April 2021.  

 

10834 

 
http://annalsofrscb.ro 

Ethiopia. Clin Pharmacol. 2020;12:179–87.  

5.  Ninagawa S, Tada S, Okumura M, Inoguchi K, Kinoshita M, Kanemura S, et al. 

Antipsychotic olanzapine-induced misfolding of proinsulin in the endoplasmic 

reticulum accounts for atypical development of diabetes. Elife. 2020 Oct;9:1–26.  

6.  de Almeida JL, Zuppo I de F, Castel S, Reis EA, de Oliveira HN, Ruas CM. Health-

related quality of life in patients treated with atypical antipsychotics. Brazilian J 

Psychiatry. 2020;42(6):599–607.  

7.  Kumra S, Oberstar J V., Sikich L, Findling RL, McClellan JM, Vinogradov S, et al. 

Efficacy and tolerability of second-generation antipsychotics in children and 

adolescents with schizophrenia. Schizophr Bull. 2008 Jan;34(1):60–71.  

8.  Seeman P. Atypical antipsychotics: Mechanism of action. Vol. 47, Canadian Journal of 

Psychiatry. Canadian Psychiatric Association; 2002. p. 27–38.  

9.  Stroup TS, Gray N. Management of common adverse effects of antipsychotic 

medications. World Psychiatry. 2018 Oct;17(3):341–56.  

10.  McGraw K, Lee J. Glucose intolerance. In: The 5-Minute Clinical Consult Standard 

2016: Twenty Fourth Edition. Wolters Kluwer Health Adis (ESP); 2015.  

11.  Petrie JR, Guzik TJ, Touyz RM. Diabetes, Hypertension, and Cardiovascular Disease: 

Clinical Insights and Vascular Mechanisms. Vol. 34, Canadian Journal of Cardiology. 

Elsevier Inc.; 2018. p. 575–84.  

12.  Holt RIG. Association Between Antipsychotic Medication Use and Diabetes. Vol. 19, 

Current Diabetes Reports. Current Medicine Group LLC 1; 2019.  

13.  Newcomer JW. Metabolic risk during antipsychotic treatment. Clin Ther. 2004 

Dec;26(12):1936–46.  

14.  Mitchell AJ, Vancampfort D, Sweers K, van Winkel R, Yu W, De Hert M. Prevalence 

of metabolic syndrome and metabolic abnormalities in schizophrenia and  related 

disorders--a systematic review and meta-analysis. Schizophr Bull. 2013 

Mar;39(2):306–18.  

15.  Riordan HJ, Antonini P, Murphy MF. Atypical antipsychotics and metabolic syndrome 

in patients with schizophrenia: Risk factors, monitoring, and healthcare implications. 

Am Heal Drug Benefits. 2011 Sep;4(5):292–302.  

16.  Rojo LE, Gaspar PA, Silva H, Risco L, Arena P, Cubillos-Robles K, et al. Metabolic 

syndrome and obesity among users of second generation antipsychotics: A global 

challenge for modern psychopharmacology. Vol. 101, Pharmacological Research. 

Academic Press; 2015. p. 74–85.  



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10824 - 10838 

Received 05 March 2021; Accepted 01 April 2021.  

 

10835 

 
http://annalsofrscb.ro 

17.  Tschoner A, Engl J, Laimer M, Kaser S, Rettenbacher M, Fleischhacker WW, et al. 

Metabolic side effects of antipsychotic medication. Int J Clin Pract. 2007 

Aug;61(8):1356–70.  

18.  Eapen V, John G. Weight gain and metabolic syndrome among young patients on 

antipsychotic medication: What do we know and where do we go? Australas 

Psychiatry. 2011 Jun;19(3):232–5.  

19.  Ramachandraiah CT, Subramaniam N, Tancer M. The story of antipsychotics: Past and 

present. Vol. 51, Indian Journal of Psychiatry. Indian J Psychiatry; 2009. p. 324–6.  

20.  López-Muñoz F, Alamo C, Cuenca E, Shen WW, Clervoy P, Rubio G. History of the 

discovery and clinical introduction of chlorpromazine. Vol. 17, Annals of Clinical 

Psychiatry. Ann Clin Psychiatry; 2005. p. 113–35.  

21.  Currier GW. Atypical antipsychotic medications in the psychiatric emergency service. 

J Clin Psychiatry. 2000;61 Suppl 1:21–6.  

22.  Solmi M, Murru A, Pacchiarotti I, Undurraga J, Veronese N, Fornaro M, et al. Safety, 

tolerability, and risks associated with first-and second-generation antipsychotics: A 

state-of-the-art clinical review. Vol. 13, Therapeutics and Clinical Risk Management. 

Dove Medical Press Ltd.; 2017. p. 757–77.  

23.  Li P, L. Snyder G, E. Vanover K. Dopamine Targeting Drugs for the Treatment of 

Schizophrenia: Past, Present and Future. Curr Top Med Chem. 2016 Jun;16(29):3385–

403.  

24.  Sharabi K, Tavares CDJ, Rines AK, Puigserver P. Molecular pathophysiology of 

hepatic glucose production. Mol Aspects Med. 2015/11/05. 2015 Dec;46:21–33.  

25.  Petrides AS, Vogt C, Schulze-Berge D, Matthews D, Strohmeyer G. Pathogenesis of 

glucose intolerance and diabetes mellitus in cirrhosis. Hepatology. 1994 

Mar;19(3):616–27.  

26.  Cerf ME. Beta cell dysfunction and insulin resistance. Front Endocrinol (Lausanne). 

2013 Mar;4:37.  

27.  Hanefeld M, Koehler C, Fuecker K, Henkel E, Schaper F, Temelkova-Kurktschiev T. 

Insulin secretion and insulin sensitivity pattern is different in isolated impaired  

glucose tolerance and impaired fasting glucose: the risk factor in Impaired Glucose 

Tolerance for Atherosclerosis and Diabetes study. Diabetes Care. 2003 

Mar;26(3):868–74.  

28.  Dayabandara M, Hanwella R, Ratnatunga S, Seneviratne S, Suraweera C, de Silva VA. 

Antipsychotic-associated weight gain: management strategies and impact on treatment 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10824 - 10838 

Received 05 March 2021; Accepted 01 April 2021.  

 

10836 

 
http://annalsofrscb.ro 

adherence. Neuropsychiatr Dis Treat. 2017 Aug;13:2231–41.  

29.  Henderson DC, Cagliero E, Copeland PM, Borba CP, Evins AE, Hayden D, et al. 

Glucose metabolism in patients with schizophrenia treated with atypical  antipsychotic 

agents: a frequently sampled intravenous glucose tolerance test and minimal model 

analysis. Arch Gen Psychiatry. 2005 Jan;62(1):19–28.  

30.  Rumsey SC, Kwon O, Xu GW, Burant CF, Simpson I, Levine M. Glucose transporter 

isoforms GLUT1 and GLUT3 transport dehydroascorbic acid. J Biol Chem. 1997 

Jul;272(30):18982–9.  

31.  Ardizzone TD, Bradley RJ, Freeman AM 3rd, Dwyer DS. Inhibition of glucose 

transport in PC12 cells by the atypical antipsychotic drugs  risperidone and clozapine, 

and structural analogs of clozapine. Brain Res. 2001 Dec;923(1–2):82–90.  

32.  Dwyer DS, Pinkofsky HB, Liu Y, Bradley RJ. Antipsychotic drugs affect glucose 

uptake and the expression of glucose transporters  in PC12 cells. Prog 

Neuropsychopharmacol Biol Psychiatry. 1999 Jan;23(1):69–80.  

33.  Horacek J, Bubenikova-Valesova V, Kopecek M, Palenicek T, Dockery C, Mohr P, et 

al. Mechanism of action of atypical antipsychotic drugs and the neurobiology of  

schizophrenia. CNS Drugs. 2006;20(5):389–409.  

34.  Voigt J-P, Fink H. Serotonin controlling feeding and satiety. Behav Brain Res. 2015 

Jan;277:14–31.  

35.  Coelho M, Oliveira T, Fernandes R. Biochemistry of adipose tissue: an endocrine 

organ. Arch Med Sci. 2013/02/10. 2013 Apr;9(2):191–200.  

36.  Association AD. Diagnosis and classification of diabetes mellitus. Diabetes Care. 2009 

Jan;32 Suppl 1(Suppl 1):S62–7.  

37.  Ferner RE. Drug-induced diabetes. Baillieres Clin Endocrinol Metab. 1992 

Oct;6(4):849–66.  

38.  Sherwani SI, Khan HA, Ekhzaimy A, Masood A, Sakharkar MK. Significance of 

HbA1c Test in Diagnosis and Prognosis of Diabetic Patients. Biomark Insights. 2016 

Jul;11:95–104.  

39.  Little RR, Rohlfing C, Sacks DB. The National Glycohemoglobin Standardization 

Program: Over 20 Years of Improving Hemoglobin A(1c) Measurement. Clin Chem. 

2018/12/05. 2019 Jul;65(7):839–48.  

40.  Radin MS. Pitfalls in hemoglobin A1c measurement: when results may be misleading. 

J Gen Intern Med. 2013/09/04. 2014 Feb;29(2):388–94.  

41.  Galbally M, Frayne J, Watson SJ, Morgan V, Snellen M. The association between 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10824 - 10838 

Received 05 March 2021; Accepted 01 April 2021.  

 

10837 

 
http://annalsofrscb.ro 

gestational diabetes mellitus, antipsychotics and severe mental illness in pregnancy: A 

multicentre study. Aust New Zeal J Obstet Gynaecol. 2020 Feb;60(1):63–9.  

42.  Uguz F. Antipsychotic Use During Pregnancy and the Risk of Gestational Diabetes 

Mellitus: A  Systematic Review. J Clin Psychopharmacol. 2019;39(2):162–7.  

43.  Park Y, Hernandez-Diaz S, Bateman BT, Cohen JM, Desai RJ, Patorno E, et al. 

Continuation of atypical antipsychotic medication during early pregnancy and the risk 

of gestational diabetes. Am J Psychiatry. 2018 Jun;175(6):564–74.  

44.  Ballon JS, Pajvani UB, Mayer LE, Freyberg Z, Freyberg R, Contreras I, et al. 

Pathophysiology of drug induced weight and metabolic effects: findings from an RCT  

in healthy volunteers treated with olanzapine, iloperidone, or placebo. J 

Psychopharmacol. 2018 May;32(5):533–40.  

45.  Vuk A, Baretic M, Osvatic MM, Filipcic I, Jovanovic N, Kuzman MR. Treatment of 

Diabetic Ketoacidosis Associated With Antipsychotic Medication: Literature Review. 

J Clin Psychopharmacol. 2017 Oct;37(5):584–9.  

46.  Polcwiartek C, Vang T, Bruhn CH, Hashemi N, Rosenzweig M, Nielsen J. Diabetic 

ketoacidosis in patients exposed to antipsychotics: a systematic literature  review and 

analysis of Danish adverse drug event reports. Psychopharmacology (Berl). 2016 

Oct;233(21–22):3663–72.  

47.  Fayfman M, Pasquel FJ, Umpierrez GE. Management of Hyperglycemic Crises: 

Diabetic Ketoacidosis and Hyperglycemic Hyperosmolar State. Med Clin North Am. 

2017 May;101(3):587–606.  

48.  Lipscombe LL, Austin PC, Alessi-Severini S, Blackburn DF, Blais L, Bresee L, et al. 

Atypical antipsychotics and hyperglycemic emergencies: Multicentre, retrospective 

cohort study of administrative data. Schizophr Res. 2014;154(1):54–60.  

49.  Henderson DC, Cagliero E, Copeland PM, Louie PM, Borba CP, Fan X, et al. Elevated 

hemoglobin A1c as a possible indicator of diabetes mellitus and diabetic  ketoacidosis 

in schizophrenia patients receiving atypical antipsychotics. J Clin Psychiatry. 2007 

Apr;68(4):533–41.  

50.  Chen J, Huang X-F, Shao R, Chen C, Deng C. Molecular Mechanisms of 

Antipsychotic Drug-Induced Diabetes. Front Neurosci. 2017 Nov;11:643.  

51.  Mishu MP, Peckham EJ, Wright J, Taylor J, Tirbhowan N, Ajjan R, et al. Interventions 

for preventing type 2 diabetes in adults with mental disorders in low  and middle 

income countries. Vol. 2019, The Cochrane Database of Systematic Reviews. 2019.  

52.  Caemmerer J, Correll CU, Maayan L. Acute and maintenance effects of non-



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10824 - 10838 

Received 05 March 2021; Accepted 01 April 2021.  

 

10838 

 
http://annalsofrscb.ro 

pharmacologic interventions for antipsychotic associated weight gain and metabolic 

abnormalities: A meta-analytic comparison of randomized controlled trials. Schizophr 

Res. 2012 Sep;140(1–3):159–68.  

53.  Daumit GL, Dickerson FB, Wang N-Y, Dalcin A, Jerome GJ, Anderson CAM, et al. A 

behavioral weight-loss intervention in persons with serious mental illness. N Engl J 

Med. 2013 Apr;368(17):1594–602.  

54.  Speyer H, Christian Brix Nørgaard H, Birk M, Karlsen M, Storch Jakobsen A, 

Pedersen K, et al. The CHANGE trial: no superiority of lifestyle coaching plus care 

coordination plus  treatment as usual compared to treatment as usual alone in reducing 

risk of cardiovascular disease in adults with schizophrenia spectrum disorders and 

abdominal obesity. World Psychiatry. 2016 Jun;15(2):155–65.  

55.  Holt RIG, Gossage-Worrall R, Hind D, Bradburn MJ, McCrone P, Morris T, et al. 

Structured lifestyle education for people with schizophrenia, schizoaffective  disorder 

and first-episode psychosis (STEPWISE): randomised controlled trial. Br J Psychiatry. 

2019 Feb;214(2):63–73.  

56.  Abstracts from the 7
th

 AACE Gulf Chapter Annual Meeting, Muscat, Oman 1-3 

November, 2019. Vol. 3, Journal of Diabetes and Endocrine Practice. 2020. p. 15–57.  

57.  Ishøy PL, Knop FK, Broberg B V, Bak N, Andersen UB, Jørgensen NR, et al. Effect 

of GLP-1 receptor agonist treatment on body weight in obese  antipsychotic-treated 

patients with schizophrenia: a randomized, placebo-controlled trial. Diabetes Obes 

Metab. 2017 Feb;19(2):162–71.  

 


