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Antipsychotics and cardiovascular risk 

Antipsychotics and metabolic abnormalities (weight 
gain, obesity, metabolic syndrome) 

 
• Physiopathological mechanisms 
• Pharmacological and non-pharmacological 

treatment 



Relatore
Note di presentazione
Studio del 201131,719 eligible people



Excess deaths in people suffering from  
Severe Mental Illnesses 

(Fiedorowicz al, Current Psychiatry Reviews, 2012) 



Coronary heart disease 

• HR = 1.9 (1.6-2.1) in subjects aged 50-75 yrs 
 

• HR = 3.2 (2.0-5.2) in subjects aged 18-49 yrs 
 

Relatore
Note di presentazione
46 136 people with SMI and 300 426 without SMI 



Stroke 

• HR = 1.9 (1.5-2.4) in subjects aged 50-75 yrs 
 

• HR = 2.5 (1.0-6.5) in subjects aged 18-49 yrs 
 

 

Relatore
Note di presentazione
46 136 people with SMI and 300 426 without SMI 



Relatore
Note di presentazione
CABG = bypass coronarico CC = caterizzazione cardiaca PTCA = angioplastica coronarica



(schizophrenia OR bipolar OR mental illness OR mental disorder) AND (cardiovascular OR metabolic OR 
diabetes OR hypertension OR weight gain OR obesity) 
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• Multiple-treatments meta-analysis (which uses both direct and indirect comparisons) of 
randomised controlled trials to compare 15 antipsychotic drugs and placebo in the acute 
treatment of schizophrenia. 
 

• We identified 212 suitable trials, with data for 43 049 participants. 
 

• We focused on acute treatment, which we defined as 6-weeks duration. 
 

• The primary outcome was the mean overall change in symptoms, which was assessed by 
change in Positive and Negative Syndrome Scale 
 

• Secondary outcomes were all-cause discontinuation, weight gain, use of antiparkinson 
drugs as a measure of extrapyramidal side-effects, prolactin increase, QTc prolongation, 
and sedation. 





One-year weight gain in patients treated with atypical antipsychotics 
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• There is general agreement on women's increased susceptibility to weight gain, 

diabetes, and specific cardiovascular risks of antipsychotics.  
 

• Cardiovascular death, to which men are more susceptible than women, is 
disproportionately increased in women by the use of antipsychotics.  
 

• Some of the adverse effects of antipsychotics in women may come about because 
blood levels of drug are higher in women than men, even when the dose is 
identical. This is true when the drug is risperidone, quetiapine (especially with 
valproate), olanzapine, or clozapine.  
 

• It is probable that women’s susceptibility to specific side effects is partly caused 
by high circulating plasma levels of drug and partly by genetic susceptibilities 
and hormonal effects.  
 

• Clinicians need to be aware of the differential harm that women can incur from 
the side effects of antipsychotics. 



Mechanisms of antipsychotic-induced weight gain 

• Receptor affinity  
 

• Adipokine variations 
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The two drugs with the greatest effects on body weight, olanzapine and 
clozapine, also have high affinity for the 5-HT2c and H1 receptors 
(Reynolds, 2011). 
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Relatore
Note di presentazione
AMPK = AMP-related kinase // POMC = pro-opiomelanocortin // alpha-MSH = ormone stimolante i melanociti  // MCxR = melanocortin receptor // NPY = neuropeptide Y //  AgRP = peptide correlato alla proteina Agouti // MCH = ormone concentrante la melanina // orexin = oressina (ipocretina) // Tuberomammilary nucleus is in the posterior hypothalamus
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Relatore
Note di presentazione
In addition to 5-HT2C and H1 antagonism, however, the dopamine D2 receptor itself has been implicated in AAWG. D2 receptor antagonism may, in fact, be a common factor underlying weight gain with respect to all antipsychotic medications. D2 blockade also causes hyperprolactinemia, which in turn may decrease insulin sensitivity and increase fat deposition; this may also be necessary for the orexigenic effect of 5-HT2C antagonism, given that a pure 5-HT2C antagonist requires concomitant D2 blockade to induce weight gain in rats.
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• Leptin, also named the "satiety hormone", is a hormone secreted by 
adipose cells involved in to energy balance regulation inhibiting hunger.  

• Leptin has opposite effects of the hormone ghrelin, i.e., the 
"hunger hormone".  

• Both hormones act on receptors in the arcuate nucleus of the 
hypothalamus to regulate appetite to achieve energy homeostasis. 

• Although leptin reduces appetite as a circulating signal, obese 
individuals generally exhibit a higher circulating concentration 
of leptin than normal weight individuals due to their higher 
percentage body fat. 

• These people show resistance to leptin, similar to resistance of 
insulin in type 2 diabetes, with the elevated levels failing to 
control hunger and modulate their weight.  

Leptin 





Adiponectin 

 
 
 

• Adiponectin, also called gelatin-binding protein-28 (GBP28), 
AdipoQ, ACRP30 or apM1 (Kelesidis et al., 2006) is a 
collagen-like protein synthesized by white adipose tissue 
(Maeda et al., 1996).  

• Adiponectin circulates at relatively high concentration, in a 
range between 5 and 30μg/ml (Chandran et al., 2003), 
accounting for up to 0.05% of total serum protein (Lihn et al., 
2005). 

• Although its physiological role is not entirely known, it has 
been highlighted that adiponectin plays a key role in the 
modulation and homeostasis of glucose and lipid metabolism 
(Lim et al., 2014; Liu et al., 2012).  



Kadowaki et al, FEBS Lett, 2008 



The relative risk of type 2 diabetes was 0.72 (0.67-0.78)  
per 1–log μg/mL increment in adiponectin levels.  

Higher levels of adiponectin were associated  
with a low risk of CHD 





Forest plot of standardized mean difference of adiponectin levels: Clozapine vs. Risperidone  

Forest plot of standardized mean difference of adiponectin levels: Olanzapine vs. Risperidone  



• Feedback mechanisms or causal relationship? 
 
 
 
 

• Target of specific interventions for weight loss and 
lifestyle improvement 
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Can metabolic complications be avoided?  

Yes by… 
 
• By choosing a weight sparing antipsychotic 

 
• By switching to another antipsychotic 

 
• By adding drugs for weight loss (early or late) 

 
• By giving lifestyle interventions 



Pharmacological treatment 



Option #1 – Metformine 

Relatore
Note di presentazione
Metformin is an oral antihyperglycemic drug used in the management of type 2 diabetes. acidosi lattica / insufficienza renale / fino a 2000, max 3000
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Option #1 – Metformine 
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Option #1 – Metformine 

Results based on 10 RCTs 

500-1000mg 750mg 850-1700mg 850-2550mg 
1000mg 1000-2000mg 1500mg 



Option #1 – Metformine 

Results based on 10 RCTs 

Various Olanzapine Clozapine Risperidone 



Option #1 – Metformine 

First Episode Trials, Metformin (N=4)  -5.01kg 
Non-First Episode Trials, Metformin (N=6)  -1.78kg 
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Duration of randomized interventions: 8-16 weeks 

Option #2 – Aripiprazole 

1. Add-on treatment 

Relatore
Note di presentazione
2 clozapina / 1 olanzapinaAripiprazolo 15mg



Duration of 
intervention:  
8-56 weeks 

Option #2 – Aripiprazole 

A reduction in 
weight of 7% or 
more was observed 
in 52/484 patients 
(10.7%) while an 
increase of 7% or 
more in weight 
was observed in 
22/484 (4.5%) 

2. Switch 



Option #3 – Topiramate 

Relatore
Note di presentazione
Topiramato anticonvulsivante per epilessia e profilassi emicrania Gli eventi avversi riportati con maggiore frequenza dopo l’aggiunta di topiramato al trattamento con risperidone erano: sonnolenza (27% e 12%), parestesia (22% e 0%) e nausea (18% e 9% rispettivamente).
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Duration of randomized interventions: 8-12 weeks 

Option #3 – Topiramate 

Initial oral dose is 25 mg/day with various titration schedules 

Two RCTs and three samples included (66 TPM vs. 74 placebo) 
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Option #3 – Topiramate 



Mean ± SD duration of randomized interventions:12.2 ± 4.7 weeks (range: 4–24 
weeks)  

Option #4 – other drugs 

Reboxetine  −1.90 kg (−3.07, −0.72) vs. placebo 
 
BUT 
• Only 2 RCTs (79 subjects) 
• Several controversial about its efficacy 
 
Sibutramine  −2.86 kg (−4.72, −1.01) vs. placebo 
 
BUT 
• It is an amphetamine-like drug 
• FDA and AIFA recommended withdrawal of the product from the market 

Relatore
Note di presentazione
Altri farmaci testati  amantidina (anti-parkinson), fluoxetina, nizatidina (antagonista H2, farmaco per ulcera peptica), rosiglitazone (antidiabetico)



Non-pharmacological treatment 



Accelerometer 

Self-reported questionnaire 



There were insufficient data to explore the effect of depressive and manic symptoms and of psychotropic medication use  



Correlates consistently associated with lower PA participation:  
cardio-metabolic comorbidity 
side-effects of antipsychotic medication 
lack of knowledge on cardiovascular disease risk factors 
negative symptoms vs. positive symptoms 
social isolation 
a lower self-efficacy 
no belief in the health benefits 



 

• Patients with schizophrenia have a poor diet, characterized by:  
a high intake of saturated fat  
 low consumption of fibre and fruit 

• Further studies are needed to clarify the role of dietary intervention to 
improve their physical health. 



1. Intervention? 
• cognitive–behavioural therapy                                   
• nutritional counselling 

 
2. Outcome? 

• Weight gain prevention                                              
• Weight loss 

 
3. Intervention structure? 

• Individual                                                                   
• Group                                                                         

 
4. Target population? 

• Chronic schizophrenia                                                
• Recent-onset psychosis                                              
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1. Intervention? 
• cognitive–behavioural therapy                                  -2.14 kg (-2.98 to -1.30)   
• nutritional counselling                                               -3.12 kg (-4.10 to -2.14)  

 
2. Outcome? 

• Weight gain prevention                                             -3.05 kg (-4.16 to -1.94) 
• Weight loss                                                                -2.32 kg (-3.10 to -1.54) 

 
3. Intervention structure? 

• Individual                                                                  -2.94 kg (-3.79 to -2.08) 
• Group                                                                        -2.09 kg (-3.05 to -1.13) 

 
4. Target population? 

• Chronic schizophrenia                                               -2.54 kg (73.20 to 71.87)  
• Recent-onset psychosis                                             -2.80 kg (74.93 to 70.67)  

 
 



BMI change 

Relatore
Note di presentazione
Moderate-to vigorous exercise constitutes activities such as jogging, cycling, sports or resistance training (75 min per week / 12-24 settimane)



Positive symptoms 

Negative symptoms 



Pharmacological treatment  
- Metformine 
- Aripiprazole 
- Topiramate 

 
Non-pharmacological treatment 

- Dietary interventions 
- Exercise-based interventions 
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