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Abstract 

Pharmacotherapy for patients with mental illnesses needs to be founded on research. 

Pharmacoepidemiology has been made more accessible by the availability of digital data, which 

allows observational studies to be conducted on real-world medications' efficacy. 

Pharmacoepidemiology allows understudied groups to be studied in their natural settings 

because of large patient samples. As well as being more cost-effective and quicker to conduct 

than randomized controlled trials, this research may focus on long-term effects, generic 

medicines, and discontinuing medication (deprescribing). We can contribute to developing 

already-marketed medicines by combining pharmacoepidemiology and pharmacovigilance 

techniques. In observational pharmacoepidemiological studies, treatment selection is not 

randomized, resulting in confounding by indication. Potential solutions to this problem include 

active comparative groups, within-individual studies, and propensity scoring. Triangulation of 

multiple analytical approaches has strengthened many more rigorous pharmacoepidemiology 

studies and enhanced Belief in the Relationships inferred from causality. As data resources and 

analytic methods advance, guidelines must incorporate evidence from randomized controlled 

trials and observational pharmacoepidemiological studies. By cooperating with guideline 

writers, pharmacoepidemiology researchers can provide answers to essential policymaker 

queries and ensure that their conclusions are incorporated into the evidence base. To take full 

advantage of upcoming opportunities, statistical and data science techniques must be advanced, 

outreach and engagement must be increased, and capacity building (data resources and 

researcher base). 
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INTRODUCTION 
In the past, pharmacoepidemiology was described as the study 

of the consumption of drugs and their effects on a Population 

of a large size.1 Pharmacoepidemiological There are a variety 

of studies, from those that describe prescribing patterns to 

those that are quasi-experimental to those that are large; our 

research is based on observational methods based on cohort 

and case-control studies. 2-4 Additionally, the validity of the 

findings has been enhanced by employing specialized 

statistical methods. It discusses how pharmacoepidemiology 

can contribute to the field regarding its advancements and 

challenges. As medication decisions for people with mental 

health needs become more complicated, observational forms 

of pharmacoepidemiology are becoming increasingly 

important. Sometimes, randomized controlled trials (RCTs) 

are believed to be the only way to examine medication safety, 

which is unfortunate for observational pharmacoepidemiology 

studies. 5-7  

Observational studies occasionally have benefits over RCTs, 

even though RCTs give us solid indicative evidence of 

efficacy. Several new study designs have contributed to the 

sophistication of observational pharmacoepidemiology, 

addressing confounding issues that would otherwise limit the 

utility of observational studies. We assert that 
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pharmacoepidemiology, like large-scale compared efficacy 

and pharmacovigilance studies, can be used more effectively 

to design an evidence-based approach. 

Pharmacoepidemiology's benefits: 
Randomized controlled trials (RCTs) are widely recognized as 

the standard method for evaluating the efficacy of clinical 

therapies. This is primarily due to the random assignment of 

participants to treatment groups and the rigorous control of 

experimental conditions.7 

Yet, real-world data can also be used to address the 

drawbacks of RCTs. 

Sample size: 
Trials testing psychiatric treatments can have difficulties 

recruiting and retaining participants. In the BALANCE RCT8, 

patients with bipolar affective disorder type 1 were randomly 

assigned to either valproate or lithium treatment (or a 

combination of both). Although the study had intended to 

recruit 3000 participants9, 330 participants were recruited 

across 41 sites over six years, of whom 167 completed the 2-

year protocol.8 Comparatively, Hayes et al.10 reviewed 

outcomes across 5089 bipolar disorder patients treated with 

lithium, valproate, olanzapine, or quetiapine using primary 

care databases over up to 17 years. It was reported that 

clinical inclination changed towards second-generation 

antipsychotics when the CUtLASS-1 trial11 of second-

generation antipsychotics was blocked in recruitment. This 

observation demonstrates11 that randomized controlled trials 

(RCTs) often require a significant amount of time to conduct, 

leading doctors to hesitate to enroll patients in trials that may 

potentially assign them to older antipsychotic medications 

through randomization. An analysis designed retrospectively 

can mitigate this problem. 

Population: 
To advance the field of personalized medicine, it is imperative 

to establish empirical evidence supporting the efficacy of 

specific treatments within particular subpopulations. 

Nevertheless, the criteria for inclusion and exclusion in 

clinical trials are typically restrictive. The requirement of 

permission in some form is necessary for participation in the 

study due to the potential risks and burdens imposed on the 

subject. However, the competence to consent to mental 

disorders may occasionally be impaired. Patients suffering 

from learning disorders and schizophrenia patients are rarely 

studied in trials.12 To enhance the involvement of 

marginalized groups in research, it is imperative to implement 

more efficient research methods and laws. Additionally, using 

alternative trial approaches will play a significant role in 

broadening the existing body of data.12,13 The utilization of 

routine data derived from anonymous registries, including 

certain national databases that possess widespread 

accessibility, in conjunction with pharmacoepidemiology 

methodologies, yields findings that possess broad 

applicability to the general population and specific subgroups 

while minimizing the potential for adverse consequences and 

discriminatory practices. 

Outcome selection: 
The efficacy and safety of medicines must be determined over 

a long period since many mental health conditions first 

manifest in adolescence and continue over time. Integrating 

electronic health record research databases with additional 

administrative datasets can yield optimal insights into real-

world results. Psychiatric records combined with healthcare 

utilization data demonstrate that antipsychotic treatment 

confers a protective effect on mental health14,15 and that 

maintenance therapy during pregnancy reduces maternal 

mental illness.16 A wide variety of long-term consequences of 

public health significance will now be captured by combining 

education, employment, crime, and census records. Through 

establishing links to employment, education, criminal records, 

and census data, research has the potential to capture broader 

long-term outcomes, which are crucial for public health.17,18,19 

As a result, when the secondary use of data is aimed at 

assessing treatment response, conventional scales may be 

unable to do so.20  

Rare outcomes: 
When evaluating the safety of drugs, it is possible to assess 

the risk of uncommon events by utilizing a large amount of 

real-world data.21 To maintain comprehensive healthcare data 

surveillance, medicine regulators increasingly use 

pharmacovigilance.22 Pharmacoepidemiology is used to 

conduct safety analyses23 on SSRIs' effects on fetal 

abnormalities and clozapine's mortality effects.15 Analyzing 

large databases of adverse events could help 

pharmacovigilance efforts Assessment of the possibility of 

safety of newly formulated medications.24 The rarity of the 

side effects caused by drug-drug interactions makes them 

challenging to detect in RCTs and co-prescribing drugs is 

frequently restricted. Using a database study, Malik et al.25 

confirmed the hypothesis that sodium valproate co-prescribing 

is associated with an increased risk of neutropenia with 

clozapine. To ascertain intricate adverse effects, such as the 

impact of anticholinergic drugs on delirium26 or asthma 

medications on suicide, it is imperative to utilize extensive 

observational datasets.27 

Funding and untypical treatments: 
Utilizing RCTs to test pharmacological treatments can be very 

costly28. The evidence base may inadvertently favor new 

therapies due to the disparity in funding between old and new 

medications. As is well known, clinical trial reporting is also 

affected by conflicts of interest.29,30 Pharmaceutical 

companies rarely fund observational 

pharmacoepidemiological studies since they tend to cost less 

than randomized controlled trials (RCTs). Due to this 

imbalance in evidence, studies of this kind might help to 

rectify it. Studying pharmacoepidemiology through 

observational methods allows for the identification of drugs 

prescribed for a different purpose but could be repurposed for 

treating mental disorders. In a study conducted by Hayes et 

al., it was observed that patients diagnosed with severe mental 

illness, as recorded in the Swedish national database, 

exhibited a reduced likelihood of mental health-related 



Global Journal of Clinical Medicine and Medical Research [GJCMMR] ISSN: 2583-987X (Online) 

*Corresponding Author: Mohammad Hossein Hooshangi                                                  © Copyright 2024 GSAR Publishers All Rights Reserved 

                  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  Page 14 

hospitalizations when they were prescribed statins for 

cardiovascular health, in comparison to those who did not 

receive statin treatment. While hospitalization was not found 

to be connected with other cardiovascular medicines, the 

study recognized statins as potential therapeutic options for 

managing severe mental illness. Pharmacoepidemiological 

approaches, such as examining antipsychotic polypharmacy, 

can be employed to investigate the prevalence of prescribing 

practices that deviate from established recommendations.31 

RCTs are unable to answer specific questions: 

One obstacle to the key to using antidepressants effectively is 

knowing which one will work best for each patient. 

Approximately 37% of patients who try an antidepressant for 

the first time respond, but 67% respond after trying four or 

more antidepressant strategies (including augmentation and 

substitution).32 RCTs have been unable to offer a 

generalizable approach for the first antidepressant prescription 

and subsequent prescriptions.33 Observational 

pharmacoepidemiology, however, may be able to collect 

larger and more representative samples and provide richer 

data for these models to use, in addition to improving 

understanding of clinical efficacy predictors. Second, we need 

to know which antidepressants are safe for whom. According 

to RCTs mostly conducted on adults, SSRIs were formerly 

prescribed for use by young people due to their safety. This 

study's findings demonstrate an age-specific interaction 

between selective serotonin reuptake inhibitors (SSRIs) and 

self-harm tendencies within vulnerable subpopulations. 

Specifically, it suggests that individuals in their youth are 

particularly sensitive to engaging in self-harm behaviors and 

experiencing suicidal ideation when using SSRIs.34 The 

analysis of Medicaid data in the United States also indicates a 

potential association between prolonged use of selective 

serotonin reuptake inhibitors (SSRIs) among young 

individuals and the manifestation of physical health 

complications, including type 2 diabetes.40 In comparison to 

daily oral administration, long-acting injectable (LAI) 

antipsychotics are often regarded as providing superior 

efficacy as compared to oral antipsychotics, mostly because of 

enhanced patient compliance.35 In a large RCT and 

subsequent meta-analysis, LAI was not found to prevent 

relapse in schizophrenia patients better than oral 

antipsychotics.36,37 Compared to oral antipsychotics, LAIs 

were more effective at preventing hospitalizations, according 

to a study.37 Pharmacoepidemiological studies must recognize 

the Constraints of observational research. In 

pharmacoepidemiology based on observational research 38, 

bias is more likely to arise from certain sources: Divergent 

group surveillance, inequitable observation periods, and 

confusion based on indications. Several guidelines exist to 

reduce bias in studies, including the choice of treatment and 

comparative groups, the start date, and the outcome.2,3,39 It can 

increase confidence in findings when multiple secondary 

analyses are triangulated.40  

Confounding: 
The issue of confounding by indication or severity is a 

significant challenge in observational studies examining the 

effectiveness of different therapies.5 Rather than randomly 

prescribing remedies, medical or psychiatric disorders are 

assessed according to severity and presence. An uncorrected 

analysis may lead to a conflation of treatment success with the 

presence and severity of the disease. As an example, if 

clozapine users were compared to those not on antipsychotics 

from a primary care registry, clozapine users would likely be 

the only ones with psychotic disorders; therefore, clozapine 

treatment and psychotic illness are confounded if the result is 

time for psychiatric admission. Clozapine is only used to treat 

psychosis that resists treatment, so comparing clozapine with 

first-generation antipsychotics would be unfair.35 

The selection process for similar treatments may not be 

arbitrary, as it may also consider the profiles of their 

respective side effects. Based on an analysis of a primary care 

database, a comparative study examined the effects of 

quetiapine, risperidone, and olanzapine. The findings 

indicated that individuals initially administered olanzapine 

exhibited a comparatively lower body weight at the beginning 

of the study, in contrast to the other groups.41 Individuals with 

elevated body weights tend to tend to avoid the usage of 

olanzapine. When designing and analyzing 

pharmacoepidemiological investigations, it is imperative to 

consider this issue. 

Techniques for causal inference: 
Scientific research is primarily concerned with inferring 

causality. The propensity score can address ambiguity by 

predicting the likelihood of a specific patient receiving the 

treatment of interest (e.g., treatment A rather than treatment 

B) based on the characteristics of the patient and the clinical 

environment.42 According to an unadjusted analysis, 

olanzapine and risperidone were associated with lower cardiac 

events than second-generation antipsychotics. We used 

variables such as baseline weight and diabetes to create a 

score for the likelihood of receiving olanzapine. It was not 

evident that there was a significant difference in the risk of 

cardiovascular events between patients taking olanzapine and 

risperidone based on their likelihood scores.43 Machine 

learning techniques can generate a propensity score with 

multiple variables by leveraging e-health records or other data 

sources that contain rich information. Simplistic models have 

the potential to yield comparable effectiveness to expert-based 

propensity ratings.44 As an additional measure of bias and 

confounding, studies may include a "negative control," 

defined as an unknown exposure to the given outcome.45 

Designing within-individual studies also addresses 

confounding by indication.39,46 Several studies have used this 

approach in treating severe mental illness with LAI 

antipsychotics37 and repurposed agents.
47 The issue of 

comparable groups for patients receiving clozapine has also 

been examined using within-individual designs in our 

discussion. Based on the findings of a particular investigation, 

the utilization of clozapine for two years was linked with a 

mean reduction of 0.71 admissions (equivalent to 10 bed 

days) compared to the two years preceding the 

commencement of the study.48  
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Conclusion: 
The discipline of pharmacoepidemiology is experiencing 

significant growth in an era characterized by the widespread 

digitization of information. Studies conducted within the 

realm of pharmacoepidemiology offer valuable insights into a 

wide range of practical clinical challenges about individuals 

with mental health conditions. Hence, the cost-effectiveness 

of these studies holds significance in mental health research, 

given the hard funding landscape when juxtaposed with 

conventional clinical trial designs.49 

Pharmacoepidemiological research, however, has limited 

data; creating methods to overcome biases and confusion is 

also crucial. It is also necessary for decision-makers to 

actively involve themselves in evidence if high-quality studies 

are to have an impact on clinical practice. For 

pharmacoepidemiology to be effective, two groups must be 

raised in awareness: The academic and clinical communities 

must be able to produce more evidence based on actual needs. 

Secondly, the clinical and policy community should be 

prepared to assess and incorporate new findings into practice. 

(Fig.1) 

 

Figure1. Pharmacoepidemiology in mental health roadmap 
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