
World Journal of
Psychiatry

ISSN 2220-3206 (online)

World J Psychiatr  2021 July 19; 11(7): 265-402

Published by Baishideng Publishing Group Inc



WJP https://www.wjgnet.com I July 19, 2021 Volume 11 Issue 7

World Journal of 

PsychiatryW J P
Contents Monthly Volume 11 Number 7 July 19, 2021

EDITORIAL

Cognitive screening for adult psychiatric outpatients: Comparison of the Cognivue® to the Montreal 

Cognitive Assessment

265

Rose AF, Gilbertson AF, Cottrell C, Tampi RR

OPINION REVIEW

Primary care and mental health: Where do we go from here?271

Moise N, Wainberg M, Shah RN

REVIEW

Novel approaches in schizophrenia-from risk factors and hypotheses to novel drug targets277

Ľupták M, Michaličková D, Fišar Z, Kitzlerová E, Hroudová J

Glutamate and depression: Reflecting a deepening knowledge of the gut and brain effects of a ubiquitous 
molecule

297

Onaolapo AY, Onaolapo OJ

MINIREVIEWS

Selective serotonin reuptake inhibitors and risk reduction for cardiovascular disease in patients with 
schizophrenia: A controversial but promising approach

316

Bellon A, Nguyen K

Risk factors for antenatal depression: A review325

Míguez MC, Vázquez MB

Psychological and mental health impacts of COVID-19 pandemic on healthcare workers in China: A 
review

337

Cai CZ, Lin YL, Hu ZJ, Wong LP

Impact of SARS-CoV-2 on neuropsychiatric disorders347

Robinson-Agramonte MA, Gonçalves CA, Noris-García E, Préndes Rivero N, Brigida AL, Schultz S, Siniscalco D, García 
García RJ

History of the dopamine hypothesis of antipsychotic action355

Seeman MV



WJP https://www.wjgnet.com II July 19, 2021 Volume 11 Issue 7

World Journal of Psychiatry
Contents

Monthly Volume 11 Number 7 July 19, 2021

ORIGINAL ARTICLE

Clinical and Translational Research

Role of perceived family support in psychological distress for pregnant women during the COVID-19 
pandemic

365

Wang YN, Yuan ZJ, Leng WC, Xia LY, Wang RX, Li ZZ, Zhou YJ, Zhang XY

Prospective Study

Classification of subtypes of patients with eating disorders by correspondence analysis375

Martín J, Anton-Ladislao A, Padierna Á, Berjano B, Quintana JM

SYSTEMATIC REVIEWS

Mental health of parents of children with autism spectrum disorder during COVID-19 pandemic: A 
systematic review

388

Yılmaz B, Azak M, Şahin N



WJP https://www.wjgnet.com III July 19, 2021 Volume 11 Issue 7

World Journal of Psychiatry
Contents

Monthly Volume 11 Number 7 July 19, 2021

ABOUT COVER

Peer Reviewer of World Journal of Psychiatry, Ravi N Shah, MD, MBA, Assistant Professor, Chief, Department of 
Psychiatry, Columbia University Irving Medical Center, New York, NY 10032, United States.  
rns2142@cumc.columbia.edu

AIMS AND SCOPE

The primary aim of World Journal of Psychiatry (WJP, World J Psychiatr) is to provide scholars and readers from 
various fields of psychiatry with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJP mainly publishes articles reporting research results and findings obtained in the field of psychiatry and 
covering a wide range of topics including adolescent psychiatry, biological psychiatry, child psychiatry, 
community psychiatry, ethnopsychology, psychoanalysis, psychosomatic medicine, etc.

INDEXING/ABSTRACTING

The WJP is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, and PubMed Central. The 
2021 edition of Journal Citation Reports® cites the 2020 impact factor (IF) for WJP as 4.571; IF without journal self 
cites: 4.429; 5-year IF: 7.697; Journal Citation Indicator: 0.73; Ranking: 46 among 156 journals in psychiatry; and 
Quartile category: Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Lin-YuTong Wang; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Psychiatry https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2220-3206 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

December 31, 2011 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Rajesh R Tampi https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2220-3206/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

July 19, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2220-3206/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJP https://www.wjgnet.com 316 July 19, 2021 Volume 11 Issue 7

World Journal of 

PsychiatryW J P
Submit a Manuscript: https://www.f6publishing.com World J Psychiatr 2021 July 19; 11(7): 316-324

DOI: 10.5498/wjp.v11.i7.316 ISSN 2220-3206 (online)

MINIREVIEWS

Selective serotonin reuptake inhibitors and risk reduction for 
cardiovascular disease in patients with schizophrenia: A 
controversial but promising approach

Alfredo Bellon, Kieuhanh Nguyen

ORCID number: Alfredo Bellon 
0000-0003-2669-084X; Kieuhanh 
Nguyen 0000-0002-7200-4073.

Author contributions: Nguyen K 
wrote the first draft and collected 
most of the information included 
in this manuscript; Bellon A 
envisioned and designed this 
manuscript, then retrieved further 
essential information and wrote 
the final draft.

Conflict-of-interest statement: The 
authors report no conflict of 
interest related to this manuscript.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Manuscript source: Invited 
manuscript

Alfredo Bellon, Department of Psychiatry and Behavioral Health, Penn State Hershey Medical 
Center, Hershey, PA 17033, United States

Kieuhanh Nguyen, Department of Penn State College of Medicine, Penn State Hershey Medical 
Center, Hershey, PA 17033, United States

Corresponding author: Alfredo Bellon, MD, PhD, Assistant Professor, Department of 
Psychiatry and Behavioral Health, Penn State Hershey Medical Center, 500 University Drive, 
Hershey, PA 17033, United States. alfredobellon@yahoo.com

Abstract
Patients with schizophrenia (SCZ) are at high risk of cardiovascular disease (CVD) 
due to an inherited predisposition, a sedentary life style and the use of 
antipsychotic medications. Several approaches have been taken to minimize this 
risk but results continue to be unsatisfactory. A potential alternative is prescribing 
selective serotonin reuptake inhibitors (SSRIs). SSRIs decrease platelet aggregation 
and reduce the risk of coronary heart disease in patients with depression. We 
therefore aim to investigate whether there is evidence that supports the use of 
SSRIs to reduce the risk for CVD in SCZ. A review of the literature revealed five 
published reports relating to the impact of SSRIs on CV risk in SCZ. Three trials 
assessed the influence on metabolic parameters of fluvoxamine when combined 
with clozapine. Two of those studies found improvements with fluvoxamine. Of 
the other two reports, one indicates SSRIs as a group caused minimal but statist-
ically significant increments in total cholesterol, low-density lipoprotein and 
triglyceride. The second report suggests that when SSRIs are combined with 
antipsychotics, the metabolic impact depends on the antipsychotic prescribed. 
While there are promising results, no conclusions can be made currently on 
whether SSRIs increase or decrease CV risk in SCZ. Further studies are needed to 
resolve this matter.
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Antipsychotics; Body weight
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Core Tip: We searched MEDLINE and Google Scholar to find articles related to the 
cardiovascular effects of selective serotonin reuptake inhibitors (SSRIs) in patients 
with schizophrenia (SCZ) who are taking antipsychotics. We found evidence showing 
that fluvoxamine reduces metabolic factors in patients taking clozapine, but we also 
found that SSRIs as a group cause significant yet small increments in metabolic 
factors. There is also evidence that the effect of SSRIs on metabolic factors depends on 
which antipsychotics the patient is concurrently taking. Further research in this area is 
needed before any firm conclusion can be reached on whether SSRIs are beneficial or 
harmful for cardiovascular risk in SCZ.
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INTRODUCTION
Life expectancy of patients with schizophrenia (SCZ) is significantly lower than for the 
rest of the population[1]. While multiple factors are at play, a common culprit is 
cardiovascular disease (CVD)[2-5]. The risk for CV illness is compounded by several 
characteristics surrounding SCZ, such as an inherited predisposition to develop 
metabolic abnormalities[6] and the fact that patients often experience apathy and 
anhedonia, symptoms that lead to a sedentary lifestyle. In addition, high rates of 
smoking and diets rich in calories and fat are also common among patients with SCZ
[7]. But perhaps even more significant is the impact of antipsychotics, particularly 
second-generation antipsychotics. These medications induce weight gain, hyperlip-
idemia and diabetes[8] all risk factors for CVD.

Mitigation of CV risk in patients with SCZ already includes a polydimensional 
approach that considers promoting changes in life style such as increased exercise and 
improved diet, switching or reducing the dose of antipsychotic medications[8], as well 
as the potential use of statins[9] and metformin[10]. But according to a recent meta-
analysis, all these efforts continue to fall short of a desirable outcome[1]. In the general 
population, patients at risk for CVD are often placed on aspirin or an anticoagulant 
like clopidogrel, but these medications are associated with increased risk of bleeding
[11] and thus guidelines for their use are becoming more restrictive[11]. A potential 
alternative is the use of selective serotonin reuptake inhibitors (SSRIs). SSRIs decrease 
platelet aggregation and appear to have a lower risk of bleeding than other antico-
agulants[12,13]. Moreover, there is evidence indicating that SSRIs can reduce the risk 
of coronary disease[14] and lower the severity of ischemic strokes[15]. Therefore, our 
hypothesis is that SSRIs could be a safe alternative to reduce the risk of CVD in 
patients with SCZ taking antipsychotics.

In order to challenge our hypothesis, we first present evidence indicating patients 
with SCZ are at an increased risk of CVD. Second, we review emerging data on the 
impact of SSRIs for CV risk and third, we describe and discuss currently available 
published literature on the role SSRIs have on CVD in patients with SCZ.

A review of the literature was conducted via MEDLINE and Google Scholar using 
search terms such as SCZ, SSRIs, CV risk, metabolic abnormalities, metabolic 
syndrome and morbidity. The search was limited to studies published in English. For 
each of the scientific manuscripts identified relating to the impact of SSRIs on 
metabolic or CV risk in patients with SCZ, its references were thoroughly inspected for 
secondary publications.

Schizophrenia and Cardiovascular risk
Patients with SCZ appear to have an inherited predisposition to develop risk factors 
for CVD. For instance, drug-naïve patients have greater than three times as much 
intra-abdominal fat as age-and body mass index (BMI)-matched individuals[16]. They 
also have impaired fasting glucose tolerance and are more insulin resistant than 
healthy subjects[6]. In addition, apathy and anhedonia are symptoms commonly 
experienced by patients with SCZ. These symptoms lead to limited physical activity 

https://www.wjgnet.com/2220-3206/full/v11/i7/316.htm
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which in combination with high intake of fat and sugar often seen in SCZ, ultimately 
result in the development of metabolic syndrome[7]. Metabolic syndrome understood 
as dyslipidemias, insulin resistance and elevated blood glucose, frequently results in 
diabetes mellitus type 2 and CVD[17]. Not surprisingly, the prevalence of both 
diabetes and obesity is two to four times higher in patients with SCZ than in the 
general population[18]. Another contributing factor for the high prevalence of diabetes 
and the increased risk for CVD is antipsychotic intake.

All antipsychotics, including older typical neuroleptics, can elicit metabolic 
abnormalities[8,19]. The rate at which these side effects occur however, differs among 
medications. In the typical antipsychotic class, lower potency antipsychotics such as 
chlorpromazine and thioridazine induce greater weight gain compared to higher 
potency antipsychotics such as fluphenazine and haloperidol[20]. Likewise, chlorpro-
mazine and thioridazine are more strongly associated with diabetes compared to other 
typical antipsychotics[21]. But comparisons between typical vs atypical antipsychotics, 
also known as second generation antipsychotics (SGA), have clearly shown that SGA 
are more commonly associated with metabolic side effects[22]. Among SGA, clozapine 
and olanzapine appear to have the strongest association with weight gain and diabetes
[23,24]. Quetiapine is not far behind in its ability to elicit metabolic dysregulations. 
According to the clinical antipsychotic trials of intervention effectiveness study[25], 
olanzapine and quetiapine are associated with increases in total cholesterol and trigly-
ceride (TG) levels. When ranked for its potential to cause weight gain and other 
metabolic abnormalities, clozapine and olanzapine are at the top of the list followed by 
quetiapine and risperidone, while aripiprazole and ziprasidone are found at the 
bottom of the ranking[23,26,27]. For those medications with higher risk, data indicates 
there is a dose-dependent relationship between dose and metabolic complications[28]. 
For aripiprazole and ziprasidone no such relationship has been found[28]. Newer 
antipsychotics such as lurasidone, cariprazine and paliperidone are poorly studied to 
date.

SSRIs and Cardiovascular disease
Serotonin is needed for platelets to elicit platelet aggregation and vasoconstriction[29]. 
Platelets rely on reuptake of serotonin as they lack the capacity to synthetize this 
amine[29]. By inhibiting serotonin reuptake in platelets, SSRIs alter hemostasis[12,13] 
and therefore, are associated with increased risk for bleeding[30]. This potentially 
serious side effect however, is most commonly observed in individuals with medical 
conditions that already carry an increased risk of bleeding[13] or those taking other 
anticoagulant medications[30]. Overall, SSRIs are safe medications that rarely cause 
any serious side effects[31].

In the context of CVD, disrupting platelet aggregation could become an advantage. 
Not surprisingly, several studies have tried to establish whether SSRIs can minimize 
the risk of CV events. The majority of these publications indicate that SSRIs are 
cardioprotective in patients with depression (For a review refer to Andrade et al[9] and 
a recent meta-analysis by Guo et al[32]) but inconsistencies remain[9,33]. Variations in 
the cardioprotective effects of SSRIs could be related to differences in its mechanism of 
action. While all SSRIs diminish vasoconstriction and platelet aggregation by lowering 
serotonin release in platelets, other signaling cascades are also at play. For instance, 
sertraline impairs platelet aggregation by inhibiting CD9, GPIb, GPIIb/IIIa surface 
receptors while its inactive metabolite, N-desmethylsertraline, targets P-selectin and 
platelet endothelial cell adhesion molecule-1[12]. Sertraline also diminishes E-selectin 
and β-thromboglobulin concentrations[34]. In contrast, citalopram, fluvoxamine and 
fluoxetine inhibit tumor necrosis factor (TNF)-α-induced expression of vascular cell 
adhesion molecule and intracellular adhesion molecule in human aorta endothelial 
cells and TNF-α-stimulated adhesiveness to monocytes, resulting in less inflammation 
and more cardioprotective effects in patients with heart disease[35].

Recent clinical data also indicates there are differences in the potential CV benefits 
offered by SSRIs. Escitalopram appears to be the most advantageous for CV safety in 
older individuals at risk of coronary heart disease, whereas fluoxetine provided little 
benefit if at all[32]. In this same study, sertraline, citalopram and paroxetine delivered 
better caridoprotection than fluoxetine but less than escitalopram[32].

In addition to its effects on platelet aggregation and vasoconstriction, SSRIs could 
also impact metabolic markers. Diagnosis appears to be an important factor 
determining the role of SSRIs on metabolic markers. For instance, several studies have 
shown that SSRIs increase cholesterol levels in patients with panic disorder[36-38] 
with paroxetine being the main offender[37,38]. For women with generalized anxiety 
disorder (GAD) the impact varies according to the SSRI taken. Paroxetine increased 
BMI, waist circumference, fasting glucose, total cholesterol, low-density lipoprotein 
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(LDL), and TG after 16 wk, while citalopram and escitalopram only resulted in higher 
TG levels[39]. This study involving women with GAD also found that sertraline 
elevated total cholesterol, in contrast, fluoxetine lowered total cholesterol, weight and 
TG[39]. Similarly, adding fluoxetine to olanzapine for patients with bipolar depression 
did not affect cholesterol levels or body weight (BW) when compared to treatment 
with olanzapine alone[40].

SSRIs and Cardiovascular risk in Schizophrenia
The first study to assess the metabolic impact of SSRIs in SCZ is a randomized, 
prospective trail published in the year 2000 (Table 1)[41]. The authors tested whether 
clozapine alone or in combination with fluvoxamine differentially impacted BW, BMI 
or leptin levels among other parameters during a 6-wk follow-up period. They found 
no changes in weight or BMI between groups. Leptin levels however, were higher in 
patients receiving the combined therapy. Levels of clozapine, norclozapine or the ratio 
norclozapine-clozapine were similar between cohorts. Eleven patients received the 
dual therapy while 12 patients were prescribed only the antipsychotic. Fluvoxamine 
was prescribed at either 50 or 75 mg/d while clozapine was given at doses of 100 to 
150 mg/d in the combined group and around 300 mg/d for patients receiving 
clozapine alone.

The second study on SSRIs, CV risk and SCZ is a prospective, randomized, open-
label study that also compared clozapine monotherapy vs clozapine with fluvoxamine 
(Table 1)[42]. The medications were prescribed at slightly different doses than on the 
previous trail. The monotherapy group received up to 600 mg/d of clozapine, whereas 
the combined group could only take up to 250 mg/d together with fluvoxamine 50 
mg/d. The rationale was that fluvoxamine increases the serum clozapine level 2.3 
times[43]. Sixty-eight patients were recruited, thirty-four for each group. The authors 
assessed BW weekly during the 12-wk follow-up period. Fasting glucose, cholesterol 
and TG were measured at baseline and then at the end of the study. Their results 
showed that clozapine significantly increased weight, BMI, blood sugar and TG when 
baseline numbers were compared to values obtained after 12 wk. Comparisons 
between groups, revealed that individuals receiving clozapine alone had higher levels 
of blood sugar and TG by the end of the follow-up period. The authors also found that 
levels of norclozapine correlated with elevated blood sugar and TG while levels of 
clozapine did not. It is important to note that this study was conducted entirely with 
inpatients and therefore, their food intake was restricted to a hospital diet.

Lu et al[44] followed their open-label study on the metabolic effects of fluvoxamine 
in patients taking clozapine with a double-blind, randomized, clinically controlled trial 
(Table 1). Eighty-five patients were recruited and followed for 12 wk, with 43 receiving 
clozapine monotherapy at a target dose of 300 mg/d and 42 given fluvoxamine at 50 
mg/d and clozapine at 100 mg/d. The authors found that the clozapine-fluvoxamine 
combination limited increments in BW and waist circumference and reduced levels of 
insulin resistance, blood glucose, cholesterol and TG when compared with clozapine 
monotherapy. The Positive and Negative Symptoms Scores also improved on the dual 
therapy cohort. Liquid chromatography revealed no differences in blood levels of 
clozapine but, levels of norclozapine and clozapine N-oxide were higher on the 
monotherapy group. The norclozapine-clozapine ratio was higher in the combination 
group.

Through a naturalistic, cross-sectional study, Fjukstad et al[45] aimed to determine 
the effects of SSRIs on total cholesterol, LDL, high-density lipoprotein (HDL), TG, 
glucose, BMI, waist circumference and blood pressure. Their database included 868 
patients with SCZ of whom 169 were taking SSRIs and 433 individuals with bipolar 
disorder of whom 111 were taking SSRIs (Table 1). Linear regression analyses, 
indicated that SSRIs caused minimal but statistically significant increments in total 
cholesterol, LDL and TG. The authors also found that patients taking SSRIs had a 
slightly higher risk for developing metabolic syndrome. Blood glucose, BMI, waist 
circumference and blood pressure were not affected by the use of SSRIs. Unfortu-
nately, the authors did not parcel patients by diagnosis. Potential differences among 
the different SSRIs included in the analysis namely, escitalopram, citalopram, 
sertraline, fluoxetine and paroxetine were not investigated.

This research group published a second study mining the same cohort of patients 
(Table 1)[46]. Their new objective was to determine whether adding SSRIs to 
antipsychotic medications would increase metabolic risk factors[46]. Three antipsy-
chotics were included in their analysis, olanzapine, quetiapine and risperidone. SSRIs 
added to olanzapine or quetiapine led to small but statistically significant elevations in 
total cholesterol and LDL. Blood glucose increased when olanzapine was given 
together with SSRIs, in contrast, combining risperidone with SSRIs led to lower blood 
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Table 1 Selective serotonin reuptake inhibitors and cardiovascular risk in patients with schizophrenia

Ref. SSRI studied Number of 
patients Sex Average 

age Duration Metabolic parameters

Hinze-Selch et al
[41], 2000

Fluvoxamine1 23 M: 11 F: 
12

32 ± 151 6 wk BW, BMI, Leptin

Lu et al[42], 2004 Fluvoxamine1 68 M: 20 F: 
48

32.9 ± 8.51 12 wk BW, BMI, Glucose, Total Cholesterol, 
TG

Fjukstad et al
[45], 2016

Escitalopram, citalopram, 
sertraline, fluoxetine and 
paroxetine

8682 M: 697 F: 
604

31.7 ± 10.6 Cross sectional 
study

Total Cholesterol, LDL-C, HDL-C, TG, 
WC, SBP, DBP, BMI, Glucose

Lu et al[44], 2018 Fluvoxamine1 85 M: 61 F: 
24

43.6 ± 8.1 12 wk SBP, DBP, BW, WC, Insulin, FPG, Uric 
Acid, Total Cholesterol, TG, HDL-C, 
LDL-C, HOMA-IR

Fjukstad et al
[46], 20183

Escitalopram, citalopram, 
sertraline, fluoxetine and 
paroxetine

8682 M: 697 F: 
604

31.7 ± 10.6 Cross sectional 
study

Total Cholesterol, LDL-C, HDL-C, TG, 
WC, SBP, DBP, BMI, Glucose

1In combination with clozapine.
2the authors also included 433 individuals with bipolar disorder.
3The authors studied SSRIs combined with olanzapine, quetiapine and risperidone.
SSRI: Selective serotonin reuptake inhibitors; BW: Body weight; BMI: Body mass index; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density 
lipoprotein cholesterol; TG: Triglyceride; SBP: Systolic Blood Pressure; DBP: Diastolic blood pressure; FPG: Fasting plasma glucose; HOMA-IR: 
Homeostasis model assessment of insulin resistance.

glucose. The authors reported that none of the other parameters studied were affected 
by coadministration of risperidone and SSRIs. Dual therapy with SSRIs and either 
olanzapine or quetiapine also did not alter HDL, TG, BMI or blood pressure. What the 
authors did not mention but appears to be evident from their figures, is that 
risperidone alone led to statistically higher levels of LDL but when prescribed in 
conjunction with SSRIs, LDL did not increase. Likewise, quetiapine monotherapy 
caused a modest but statistically significant elevation in TG, while in combination with 
SSRIs TG did not change. Quetiapine without SSRIs significantly increased BMI but 
with these antidepressants, BMI was unaffected. The authors emphasized that their 
results have to be pondered with caution as their methodology did not allow 
excluding the potential impact of diet and even more importantly, they did not have 
access to non-psychotropic medications being taken by their patients such as statins or 
insulin.

CONCLUSION
Several factors place individuals with SCZ at risk of CVD including an inherited 
predisposition to metabolic anomalies[6,16], a sedentary life style prompted at least in 
part by core symptoms of this psychotic disorder and the use of antipsychotic 
medications which elicit metabolic syndrome[8]. So far, attempts to reduce all these 
risk factors have rendered unsatisfactory results[1]. Therefore, the search for new 
approaches continues.

Because of their capacity to decrease platelet aggregation and vasoconstriction[12,
13], SSRIs have been investigated as a potential alternative. Specially, considering that 
SSRIs have delivered promising cardioprotective results when prescribed for other 
mental illnesses such as major depressive disorder[9,14]. In addition to its effects on 
hemostasis, SSRIs can also influence CV risk by altering metabolic markers such as 
total cholesterol, LDL, BMI, blood glucose and others. But in contrast with its effects 
on platelet aggregation and vasoconstriction which are directly linked to SSRIs ability 
to block serotonin[12,13], how these medications elicit changes in metabolic 
parameters is yet undetermined. What the evidence currently indicates is that SSRIs 
impact on CV risks varies according to diagnosis and the specific SSRI prescribed. For 
instance, the risk for CVD is likely to increase if patients with panic disorder take 
paroxetine[36-38]. Gender also has to be considered. If women with GAD receive 
paroxetine, their likelihood of developing CVD also augments[39]. Conversely, 
fluoxetine has a cardioprotective effect on women with GAD[39]. Age also appears to 
be a factor. Older individuals at risk of coronary heart disease obtain no benefit from 
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receiving fluoxetine, whereas, escitalopram can be advantageous[32].
Not surprisingly, how SSRIs affect CV risk in patients with SCZ also depends on 

which specific one is being prescribed. Two trials developed by the same research 
team have shown that fluvoxamine diminishes at least some of the metabolic side 
effects elicited by clozapine[42,44]. These two studies took important steps to limit 
potential confounding factors such as excluding individuals taking medications 
known to affect metabolic parameters and at least one of those trails controlled their 
cohort’s food intake. There is also one publication that encountered different results. 
An independent team that also assessed the effects of fluvoxamine coadministered 
with clozapine did not find any metabolic benefits[41]. It is possible that the short 
duration of this study of only 6 wk could have prevented the authors from finding any 
significant differences. The two studies that found fluvoxamine to be effective, lasted 
for 12 wk. All three studies measured blood levels of clozapine and its metabolites and 
two of them found norclozapine levels to be associated with metabolic abnormalities. 
The three trials recruited a relatively small number of patients (Table 1).

The first cross-sectional study that Fjukstad et al[45] published found that SSRIs 
increased total cholesterol, LDL and TG in patients with SCZ and bipolar disorder. 
Nonetheless, there are several confounding factors that have to be pondered when 
assessing these results. Their study design did not allow discrimination of metabolic 
parameters between patients with SCZ and bipolar disorder as they were considered a 
single cohort. Likewise, escitalopram, citalopram, sertraline, fluoxetine and paroxetine 
were all clustered together in the analysis and consequently its potential individual 
impact could not be determined. Diet was not controlled for either this or their second 
study discussed below. Also applicable for both studies is that the authors did not 
have access to other medications their patients may have been taken such as statins or 
insulin which could ultimately impact their results.

Fjukstad et al[46] second cross-sectional study presents intriguing results consistent 
with previous publications suggesting that SSRIs influence the metabolic impact of 
antipsychotics in patients with SCZ. The authors found that when olanzapine is 
combined with an SSRI, several metabolic parameters worsened. Similarly, the 
combination of quetiapine and SSRIs leads to increases in total cholesterol and LDL. 
But this dual therapy prevents increments in TG and BMI caused by quetiapine alone. 
SSRIs appear to be beneficial when taken with risperidone. This combination lowers 
blood glucose and prevents rises in LDL elicited by risperidone monotherapy. 
Unfortunately, whether each of the SSRIs studied affects metabolic markers 
differently, was not determined, as all SSRIs included in the analysis were clustered as 
one group (Table 1).

SSRIs could improve CV risk by another mechanism of action. One of the factors 
that place patients with SCZ at increased CV risk is a sedentary life style. Negative 
symptom of SCZ can significantly contribute to lower levels of psychical activity. 
Thus, successfully treating negative symptoms would lead to benefits in CV health. 
Antidepressants have been successfully used in treating negative symptoms of SCZ, 
though not always[47].

The information currently available does not allow us to draw any firm conclusions. 
However, it suggests that for patients with SCZ, adding fluvoxamine to clozapine 
brings metabolic benefits[42,44], though clinicians have to be cautious with this 
combination as fluvoxamine can drastically increase clozapine levels[43]. Similarly, 
dual therapy with risperidone and SSRIs also appears to improve some metabolic 
parameters[46] but whether a specific SSRI is more advantageous than others is yet to 
be established. What appears to be clear is that SSRIs impact CV risk by affecting 
metabolic markers and that each SSRI has its own unique metabolic advantages and 
disadvantages depending on gender, age, diagnosis and the presence or absence of 
antipsychotics. Therefore, when metabolic parameters are being studied, SSRIs should 
be considered a confounder. Also evident is that no conclusions can be made currently 
on whether SSRIs increase or decrease CV risk in patients with SCZ. Further studies 
are needed to resolve this matter.
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