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Abstract 
Major depressive disorder (MDD) is a common debilitating mental illness marked by sad feelings, depressed mood, and lack of 

interest in routine chores that persists daily or for a minimum of two weeks.  Serotonin-norepinephrine inhibitors, selective 

serotonin reuptake inhibitors, tricyclic antidepressants, monoamine oxidase inhibitors, and atypical antidepressants are some 

common classes of drugs used to treat MDD. Despite strenuous efforts by the researchers, hardly any new antidepressant agent 

has entered the market. Escitalopram, a highly selective serotonin reuptake inhibitor, is the drug of choice for treating MDD. 

However, although escitalopram is one of the most frequently prescribed antidepressant agents, a large percentage of MDD 

patients show variable remission and response to escitalopram.  Scientists spent decades finding the underlying mechanism 

responsible for the significant variations in drug response and incidence of adverse effects. These inter-individual variations in 

therapeutic response serve as a foundation for the inception of the pharmacogenomic. Pharmacogenomics is a field of research 

that expounds on the impact of gene variation on altered clinical outcomes of drugs. There has been substantial hope and 

potential that pharmacogenomics will ameliorate the current therapies for MDD and aid in finding novel targets for new drug 

discoveries. Numerous candidate genes have been identified and implicated in changing drug response, whether at the receptor, 

transporter, or drug-metabolizing enzyme. In this review, we attempt to compile the studies on the genetic variations associated 

with escitalopram efficacy and adverse effects and briefly discuss the pathophysiology and currently available treatment options 

for MDD. 
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1. Introduction 

Depressed mood, loss of interest, cognitive 

function impairment, and vegetative symptoms 

such as loss of appetite or sleep disturbance are 

the characteristic features of Major Depressive 

disorder (MDD) (Otte et al. 2016). MDD is a 

highly prevalent illness, afflicting 

approximately 3.8% of the global population, of 

which nearly 5.0% are adults, and 5.7% are 

adults over 60 years. As per WHO, nearly 280 

million people suffer from depression globally 

(WHO 2022). This number is of great 

significance since depression is linked to 

disability, morbidity, increased medical co-

morbidities, and fatality  (Saveanu and 

Nemeroff 2012). Despite the devastating 

consequences of depression worldwide, no 

reliable diagnostic tests have been available till 

now. MDD is classically discerned as defects of 

brain circuitry or neurotransmission implicated 

in regulating pleasure, mood, and reward or 

decision-making (Durisko, Mulsant, and 

Andrews 2015). This understanding accentuates 

the involvement of three major pathways in 
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depression; norepinephrine (NE), monoamine 

systems—serotonin (5-

hydroxytryptamine,5HT), and dopamine (DA). 

Diagnosis of MDD is based on feelings of 

worthlessness, guilt, lethargy, poor 

concentration, anorexia, psychomotor 

retardation or agitation, disturbed sleep, or 

suicidal thoughts.  According to the Diagnostic 

and Statistical Manual of Mental Disorders, 5th 

Edition (DSM-5), in addition to persistent 

melancholy, at least five of the symptoms 

mentioned above must be present in an 

individual to be diagnosed with MDD. 

However, manic or hypomanic symptoms must 

be ruled out before MDD is diagnosed. MDD in 

children and adolescents are evidenced by their 

irritable behavior (Bains and Abdijadid 2021). 

Even with significant improvement in 

understanding the pathophysiology of MDD, 

currently available pharmacological treatments 

are inefficacious in several patients. On the other 

hand, although many novel compounds are 

showing promising results in research,  classic 

pharmacological agents are still the mainstay of 

MDD therapy, and this trend is expected to 

continue into the foreseeable future (Sanches, 

Quevedo, and Soares 2021). Selective serotonin 

reuptake inhibitors (SSRIs), serotonin-

norepinephrine reuptake inhibitors (SNRIs), 

tricyclic antidepressants (TCAs), monoamine 

oxidase inhibitors (MAOIs) and atypical agents 

are the classes of antidepressants (Solvason and 

DeBattista 2009). In western regions, the 

consumption of SSRIs is significantly increasing. 

Selective serotonin reuptake inhibitors (SSRIs), 

despite their limitations, are excessively used as 

anxiolytic and antidepressant pharmacotherapy 

(Marin M. Jukić et al. 2018)(Figure 1). SSRIs are 

well tolerated compared to TCAs, although both 

classes have comparable efficacy. Escitalopram 

is one of the most commonly prescribed SSRIs 

that shows effect by potentiating serotonergic 

transmission in the central nervous system via 

inhibiting its neuronal reuptake. As evident 

from previous studies, the efficacy of 

escitalopram is found to be superior to other 

SSRIs (Cipriani et al. 2009) in the treatment of 

mild to moderate depression. However, the 

clinical usefulness of escitalopram is limited by 

its adverse effects or failure to show anticipated 

responses in some patients.   In addition to many 

other factors, genetic variation in key genes 

involved in the metabolism, transport, or drug 

target can contribute to the risk of adverse events 

or treatment failure of escitalopram. The 

purpose of this review is to summarize various 

pharmacogenomic studies of escitalopram to see 

the effect of gene variation on treatment 

response as well as side effects along with brief 

introduction to pathophysiology of depression. 

 

 
 

 

Figure 1: The figure shows the use of various antidepressants including SSRIs. 
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2. Pathophysiology of Depression 

Several theories have been postulated to explain 

the underlying pathophysiology of depression 

(figure 2). The classic monoamine hypothesis 

suggests that depression is caused by a 

deficiency or imbalance in monoamine 

neurotransmitters, particularly serotonin (5-

hydroxytryptamine [5HT]) and norepinephrine 

(NE). Stress, illness, or drug abuse may deplete 

the neurotransmitters essential for 

communication between neurons and ultimately 

lead to depression (Castrén 2005, Buzsáki 2004, 

Hua and Smith 2004). However, monoamine 

theory does not fully explain all the effects of 

antidepressant agents. This led the researchers 

to propose a chemical theory that states that 

structural and functional changes of particular 

molecules in the brain culminate in depression. 

For many years this theory remained the center 

of attention for many researchers (Castrén 2005). 

Chemical neurotransmitters are necessary for 

the transmission of information between 

neurons; however, rather than being stored in a 

chemical form, information in the brain is 

processed by the complex connections of 

neurons in neural networks, and this concept 

formed the basis of network theory (Buzsáki 

2004, Hua and Smith 2004). This theory 

hypothesizes psychiatric disorders as relatively 

strong networks of interacting symptoms (de 

Boer et al. 2021). Furthermore, the neurotrophic 

theory of depression states that a lack of 

neurotrophic factors leads to reduced 

hippocampal genesis, neuronal atrophy, and 

loss of glia, thus ultimately causing depression 

(Troyan and Levada 2020). Moreover, during 

clinical studies, plasma concentrations of BDNF 

are lower in people with bipolar disorder, manic 

depression, and MDD (Cunha et al. 2006, 

Palomino et al. 2006). According to the BDNF 

hypothesis of depression, BDNF deficiency is a 

major factor in the development of depression 

(Sawamoto et al. 2016). 

 

 
Figure 2: This figure depicts some of the mainstream hypotheses for developing depression.  



 

          Pre. Med. Com. 02 (02) 2022, 119-132 

3. Current Treatments 

3.1. Tricyclic antidepressants (TCAs) 

TCAs are among the earliest antidepressants 

developed in 1959. TCAs produce an 

antidepressant effect by increasing levels of NE 

and serotonin in synapses by inhibiting their 

reuptake.  The Food and Drug Administration 

(FDA) approved TCA for MDD include 

amoxapine amitriptyline, desipramine, doxepin, 

nortriptyline, imipramine, protriptyline and 

trimipramine (Dopheide 2006, Stokes et al. 2020, 

Boafo et al. 2020).  

3.2. Monoamine oxidase inhibitors 

(MAOIs) 

Monoamine oxidase (MAO) is a pre-synaptically 

situated enzyme in the brain that oxidatively 

deaminates a broad range of monoamines, 

including monoamine neurotransmitters (NE, 

dopamine, serotonin) (McDaniel 1986). MAOIs 

were the first agents to be introduced for the 

treatment of depression; however, they are not 

the first drug of choice due to their undesirable 

side effects. (Fowler and Ross 1984, Murphy, 

Sunderland, and Cohen 1984). MAOIs include 

isocarboxazid, phenelzine, selegiline, and 

tranylcypromine. 

3.3. Serotonin and NE reuptake inhibitors 

(SNRIs)  

In December 1993, the FDA approved the first 

SNRI (Sansone and Sansone 2014). Since 

depression is presumed to cause a reduced level 

of serotonin and NE during neurotransmission, 

SNRIs are a class of medications that show their 

effect by blocking serotonin and NE 

reabsorption back to the neurons that released 

them (Norris and Blier 2009, Chen et al. 2015) 

and consequently enhanced postsynaptic 

receptor activity. However, the affinities of 

SNRIs for serotonin and NE transporters may 

vary. Duloxetine and venlafaxine are more 

potent serotonin reuptake inhibitors, while 

levomilnacipran and milnacipran inhibit NE 

reuptake preferentially (Schatzberg and 

Nemeroff 2017, Nelson 2020, Asnis and 

Henderson 2015, Auclair et al. 2013). 

3.4. Selective serotonin reuptake inhibitors 

(SSRIs) 

SSRIs, or selective serotonin reuptake inhibitors, 

are antidepressants that are extensively 

prescribed across the globe owing to their 

effectiveness in treating various mental illnesses 

(Gobin et al. 2014, Lin et al. 2017). SSRIs 

(Citalopram, Escitalopram (Ect), Paroxetine, 

Fluoxetine, Sertraline) block serotonin 

presynaptic reabsorption through inhibition of 

serotonin reuptake transporter, as shown in 

figure 3 (Slaton, Champion, and Palmore 2015). 

Depression, anxiety, obsessive-compulsive 

disorder, migraines, and other neuropathic pain 

conditions are routinely treated with these drugs 

(Yilmaz et al. 2010, Mosby 2005).  

 
Figure 3: This figures depicts the mode of action of SSRIs. 
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3.5. Atypical antidepressants 

Several atypical antidepressants have been dis-

covered as our knowledge of brain neurophysi-

ology progressed (Horst and Preskorn 1998). Pa-

tients with severe depression who do not re-

spond well to SSRIs or suffer too many side ef-

fects are often prescribed atypical antidepres-

sants (Rush et al. 2006). Atypical antidepressants 

include Agomelatine, Bupropion, and Mirtazap-

ine. 

 

4. Cytochrome P450 enzymes 

Cytochromes P450 are the key enzymes 

responsible for the metabolism of various 

medications. While more than fifty enzymes 

belong to this class, 90% of the drugs are 

primarily metabolized by only 6, with CYP2D6 

and CYP3A4 being the most noteworthy. 

Therefore, any polymorphism in genes encoding 

these enzymes may alter the anticipated 

therapeutic outcome of commonly prescribed 

drugs such as antidepressants.  

4.1. CYP2D6 

CYP2D6, belonging to the cytochrome P450 

mixed-function oxidase system, is responsible 

for the metabolism and elimination of 

approximately 25 % of clinically used drugs 

(Wang et al. 2009). Han and colleagues 

conducted a study comprising 94 MDD Korean 

patients, and the symptoms of these patients 

were assessed by a 21-item Hamilton depression 

rating scale (HAMD-21). This study evaluated 

any association between the CYP2D6 P34S 

(C188T, rs1065852) polymorphism and 

therapeutic efficacy of escitalopram and any 

associated adverse effects. No association was 

found between adverse effects (sleep symptoms, 

extrapyramidal symptoms, gastrointestinal 

symptoms, autonomic symptoms, skin 

reactions, hormonal problems, sexual 

dysfunction, and headache) and CYP2D6 P34S 

polymorphism. However, a significant 

correlation was observed between the P allele of 

the CYP2D6P34S and treatment response to 

escitalopram. Furthermore, patients having P 

alleles of the CYP2D6P34S showed better 

treatment responses than S allele homozygotes 

(Han et al. 2013).  

In another study, the correlation between the 

plasma concentration of escitalopram and its ef-

ficacy with polymorphism in CYP2D6 

(rs3892097, rs1065852) was evaluated. 100 MDD 

Asian patients were recruited for the study. As 

per the results of this study, the severity of dis-

ease reduced in CYP2D6 intermediate metabo-

lizers (rs1065852) after eight weeks of treatment, 

thus showing a positive association between 

CYP2D6 gene polymorphism and response to 

treatment with escitalopram (Tsai et al. 2010). 

The CYP2C19 gene encodes for an enzyme found 

primarily on liver cells in the endoplasmic retic-

ulum, a cell structure involved in protein pro-

cessing and transport (Organization 2017). Tsai 

and colleagues also investigated the association 

of genetic polymorphisms in the CYP2C19 

(rs12248560) gene with the treatment response 

and plasma concentration of escitalopram. 

HAMD-21 was used to evaluate depressive 

symptoms. The study found CYP2C19 poor me-

tabolizer (rs4986893) genotypes associated with 

high serum concentrations of escitalopram and, 

therefore, more frequent adverse effects (Tsai et 

al. 2010). 

The effect of CYP2C19 gene variations on the 

pharmacokinetics and pharmacodynamics of es-

citalopram in the Chinese population has been 

studied (Huang et al. 2021b). The steady-state 

concentration of escitalopram after a single dose 

in poor metabolizers (rs.4986893) was higher 

than in intermediate and extensive metabolizers.  

This result accentuates to consideration of the 

genetic profile of patients before initiating treat-

ment with escitalopram.  

(Bråten et al. 2021a) designed a study to identify 

novel CYP2C haplotypes and the impact of 

CYP2C gene polymorphism on treatment with 

escitalopram. They identified three novel haplo-

types of CYP2C locus (CYP2C:TG, CYP2C:TA, 

and CYP2C:CG), and by using the genomic 

DNA of 875 individuals previously treated with  

https://www.snpedia.com/index.php/Rs3892097
https://www.snpedia.com/index.php/Rs1065852
https://www.snpedia.com/index.php/Rs1065852
https://www.snpedia.com/index.php/Rs12248560
https://www.snpedia.com/index.php/Rs4986893
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Table 1: Gene variants affecting efficacy and adverse effects of escitalopram in depression patients  

 
Genes Sample 

size 

Drug Association/ 

Correlation 

Reference 

CYP2D6 P34S 94 Escitalopram Associated  with the treatment re-

sponse of escitalopram 

(Han et al. 2013) 

CYP 2D6, 2C19 & 3A4 100 Escitalopram Associated significantly with serum 

level of escitalopram   

(Tsai et al. 2010) 

CYP2C:TG, CYP2C:TA 

& CYP2C:CG 

875 Escitalopram Associated with treatment failure 

with escitalopram 

(Bråten et al. 2021b) 

CYP2C19 2087 Escitalopram Associated with escitalopram expo-

sure and treatment failure 

(Marin M. Jukić et al. 

2018) 

CYP2C19 412 Escitalopram Associated with escitalopram 

steady-state plasma concentrations 

(Tsuchimine et al. 

2018b) 

CYP2C19 166 Escitalopram Associated with lower serum con-

centration of escitalopram  

(Rudberg et al. 2008) 

CYP2C19 90 Escitalopram Associated with pharmacokinetic pa-

rameter of escitalopram 

(Huang et al. 2021a) 

CYP1A2 156 Escitalopram Associated with escitalopram metab-

olism 

(Kuo et al. 2013) 

HTR1A & HTR1B 85 Escitalopram Not associated with treatment re-

sponse 

(Wang et al. 2018) 

5HTTLPR & 5HTTLPR-

rs25531 

148 Escitalopram Associated with better treatment re-

sponse to escitalopram 

(Mandal, Bairy, and 

Sharma 2020) 

HTR1A, HTR2A and  

SLC6A4  

55 Escitalopram Not associated with escitalopram 

treatment response and side effects. 

(Basu et al. 2015) 

5-HTTLPR 106 Escitalopram Associated with treatment in Cauca-

sian patients only. 

(Ng et al. 2013) 

5-HTTLPR 125 Escitalopram Not associated with treatment re-

sponse 

(Lenze et al. 2010) 

5-HTTLPR 135 Escitalopram Associated with a high risk of side ef-

fects after treatment  

(Maron et al. 2009) 

5-HTT and 5HTR2A 90 Escitalopram Not associated with treatment re-

sponse 

(Rajewska-Rager et al. 

2008) 

5-HTTLPR 115 Escitalopram Associated with treatment response (Won et al. 2012) 

TPH1 218A/C and 

HTR5A 12A/T 

245 Escitalopram No association with remission or re-

sponse to escitalopram 

(Kim et al. 2014) 

ABCB1 100 Escitalopram Associated with a slower remission 

rate after treatment 

(Lin et al. 2011) 

escitalopram, their functional activity was as-

sessed.  A novel CYP2C-haplotype defined by 

rs2860840T and rs11188059G associated with ul-

tra-rapid metabolism of escitalopram was iden-

tified. Results of this study indicated that indi-

viduals with CYP2C:TG haplotype are at high 

risk of treatment failure with the standard rec-

ommended dose of escitalopram. 

In Japan, a study was conducted consisting of 

412 patients diagnosed with depression (DSM-

IV). The study aimed to investigate the influence 

of CYP2C19 gene polymorphism (rs4986893, 

rs12248560) on plasma concentration and the 

therapeutic outcome of escitalopram. The study 

concludes that steady-state plasma concentra-

tion is significantly influenced by gene variation 

of CYP2C19 and necessitates dose adjustment in 

poor metabolizers (rs4986893) (Tsuchimine et al. 

2018a). 

Another study was conducted to investigate the 

association of CYP2C19*7 with the serum con-

centration of escitalopram in psychiatric pa-

tients. 166 MDD patients on escitalopram treat-

ment were divided into six subgroups according 

https://www.snpedia.com/index.php/Rs4986893
https://www.snpedia.com/index.php/Rs12248560
https://www.snpedia.com/index.php/Rs4986893
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to CYP2C19 genotype CYP2C19*17/*17, 

CYP2C19*1/*17, CYP2C19*1/*1, 

CYP2C19*17/def, CYP2C19*1/def, and 

CYP2C19def/def (def¼ defective alleles, i.e., 

CYP2C19*2 or *3). Results indicated that 

CYP2C19*17 is associated with a lower serum 

concentration of escitalopram and may play a 

role in the failure of treatment (Rudberg et al. 

2008). 

A member of the cytochrome P450 mixed-func-

tion oxidase system, CYP1A2 is involved in the 

metabolism of xenobiotics in the human body 

(Nelson et al. 2004). A study investigates the as-

sociation of genetic polymorphism in the 

CYP1A2 gene with escitalopram treatment, and 

a significant association was found between 

CYP1A2 SNPs rs2069521, rs2069526, rs4646425, 

and rs4646427 and escitalopram metabolism. It 

is suggested that the CYP1A2 gene may be an in-

dicator of escitalopram metabolism and side ef-

fects during the early stages of treatment (Kuo et 

al. 2013). 

 

4.2. 5-Hydroxytryptamine Receptor 1A (HTR1A) 

and 5-Hydroxytryptamine Receptor 1B (HTR1B) 

HTR1A encodes a G protein-coupled receptor 

for 5-hydroxytryptamine (serotonin) and 

belongs to the 5-hydroxytryptamine receptor 

subfamily. It plays a role in the regulation of 5-

hydroxytryptamine release and in the regulation 

of dopamine and 5-hydroxytryptamine 

metabolism, thereby affecting neural activity, 

mood and behavior. 

HTR1B is a G-protein coupled receptor that 

activates a second messenger cascade to mediate 

inhibitory neurotransmission and regulate the 

brain's release of serotonin, dopamine, and 

acetylcholine. HTR1B has been suggested to be 

associated with multiple emotional and 

psychiatric problems, including attention deficit 

hyperactivity disorder (ADHD) (Guimarães et 

al. 2009). 

A study comprising 85 MDD patients investi-

gated the association of (HTR1A 

rs6294, rs116985176; HTR1B 

rs6296, rs6298, rs1228814, rs1778258) with es-

citalopram antidepressant response. Genotyp-

ing was done by polymerase chain reaction-re-

striction fragment length polymorphism (PCR-

RFLP). Results showed no association between 

the treatment response of escitalopram and 

HTR1A and HTR1B gene variations (Wang et al. 

2018). 

4.3. Serotonin-transporter-linked promoter 

region (5HTTLPR) 

The serotonin transporter (5-HTT) in humans is 

encoded by the gene (SLC6A4) having locus on 

chromosome 17q11.1–17q12. 5-HTT is the main 

target for SSRIs. 5-HTT is present on nerve ter-

minals as well as cell bodies of serotonergic neu-

rons.   Therefore any variation in gene encoding 

5-HTT receptors may influence the pharmaco-

logical activity of SSRIs (Won et al. 2012). 

A study designed to investigate the association 

between serotonin-transporter-linked promoter 

region (5HTTLPR) gene variant (rs25531) with 

escitalopram treatment response in 148 

depression patients. 17-item Hamilton 

Depression Rating Scale (HDRS-17), 

Montgomery-Asberg Depression Rating Scale 

(MADRS), and Clinical Global Impression Scale 

(CGI) were used for the clinical assessment of 

depression patients.  A significant association 

was observed between LL genotype, 

LALA haplotypes, and 2 LA functional group 

with better treatment response to escitalopram 

(Mandal, Bairy, and Sharma 2020). 

Another study, in which 55 patients of depres-

sion participated,  investigated the association of 

HTR1A (rs6295), HTR2A (rs6311 and rs6313), 

and SLC6A4 (44 base-pair insertion/deletion 

at 5-HTTLPR) with escitalopram treatment. No 

association was found between these SNPs with 

escitalopram treatment response and side ef-

fects, except memory loss was found to be corre-

lated with rs6311 (Basu et al. 2015). 

A prospective multi-site study consisted of 106 

patients with depression of Caucasian and Han 

Chinese ethnicity. Clinical assessment was done 

with a 17-item Hamilton Depression scale 

https://www.sciencedirect.com/topics/medicine-and-dentistry/polymerase-chain-reaction
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(HDRS), Clinical Global Impression Scale, and 

an adverse event scale (UKU). Results suggest 

that 1/1 allele for 5-HTTLPR has an association 

with a robust response to escitalopram 

treatment in Caucasian patients only (Ng et al. 

2013). 

Another study recruited 125 patients with de-

pression and divided them into escitalopram 

and placebo groups to investigate the associa-

tion of 5HTTLPR gene polymorphs (rs25531) 

with escitalopram efficacy. They were haplo-

typed with La combination, i.e., haplotype (La-) 

and haplotype (La+). La+ was found to be asso-

ciated with escitalopram's therapeutic outcome. 

Results showed that escitalopram has no efficacy 

in La- group compared with La+ group (Lenze et 

al. 2010). Another study comprised 135 depres-

sion patients and evaluated the effect of 

5HTTLPR gene variation (rs25531) on escital-

opram treatment outcomes. Results showed that 

individuals having the S allele of 5HTTLPR have 

a high risk of side effects induced by escital-

opram (Maron et al. 2009). 

Similarly, a study enrolled 90 patients of depres-

sion to investigate and find any possible associ-

ation of ins/del in 5-HTT and T102C in 5HTR2A 

gene polymorphism with the treatment re-

sponse of escitalopram. No association was 

found between escitalopram and alleles poly-

morphism of 5HTT and 5HTR2A (Rajewska-

Rager et al. 2008) homozygote. 

 (Won et al. 2012) conducted a study consisting 

of 115 Korean patients diagnosed with MDD and 

investigated the association between 5-HTTLPR 

and the clinical outcome of escitalopram treat-

ment. Clinical symptoms were evaluated by 

HAMD-21. Results showed no significant asso-

ciation of 5-HTTLPR gene polymorphs with re-

mission. Individuals having S allele 5-HTTLPR 

showed better treatment response than I allele 

homozygote carriers; however, further investi-

gation still needs to be done. 

4.4. Serotonin 5A receptor (HTR5A) and 

tryptophan hydroxylase-1 (TPH1) 

HTR5A, or 5-hydroxytryptamine (serotonin) re-

ceptor 5A, is a protein that is encoded by the 

HTR5A gene. HTR5A is found in the central 

nervous system, where it is expressed by a large 

number of cortical pyramidal neurons (Goodfel-

low et al. 2009). TPH1 is a tryptophan hydrox-

ylase isoenzyme that is encoded by the TPH1 

gene in humans. TPH1 was first discovered to 

synthesize serotonin in 1988 (1988). Until 2003, it 

was assumed that there was only one TPH gene, 

but a second version was discovered in the 

mouse (Tph2), rat, and human brain (TPH2), and 

the original TPH was renamed to TPH1 (Walther 

et al. 2003). In a separate study, 245 MDD patients 

were recruited, and HAMD-17 evaluated clinical 

symptoms. In addition, the Association of TPH1 

218A/C and HTR5A 12A/T polymorphisms and 

clinical outcomes of escitalopram treatment 

were evaluated. Results suggested that no asso-

ciation was present with remission or the re-

sponse to escitalopram treatment (Kim et al. 

2014). 

4.5. ATP Binding Cassette Subfamily B 

Member 1 (ABCB1) 

ABCB1 is one of numerous ubiquitous adenosine 

triphosphate (ATP)-binding cassette (ABC) 

genes crucial for cellular homeostasis found in 

all kingdoms of life (Jones and George 2004). In 

a study, 100 depression patients were enrolled to 

investigate the association of ABCB1 

polymorphism with the effectiveness of 

escitalopram treatment. The haplotype 

(rs1882478-rs2235048-rs2235047-rs1045642-

rs6949448) of ABCB1 was strongly associated 

with remission rate, while haplotype T-T-T-C-C 

was associated with a slower remission rate with 

escitalopram treatment (Lin et al. 2011). 

 

5. Expert Opinion 

Escitalopram, the selective serotonin reuptake 

inhibitor, is the drug of choice in most cases of 

MDD and is considered superior to other SSRI 

drugs in terms of efficacy. However, almost 50% 

of patients treated for MDD with escitalopram 

do not attain the anticipated functional recovery 

https://en.wikipedia.org/wiki/Serotonin
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and symptomatic remission with this first line of 

therapy. Antidepressants take almost 2-4 weeks 

or more to show their efficacy. During this 

period, the patients may suffer from 

hopelessness and discontinue treatment before 

time. Therefore, it becomes imperative to predict 

the likeliness of the drug to be effective and safe. 

There is a dire need to identify the underlying 

mechanisms and, eventually, apply that 

knowledge to improve diagnosis, treatment, 

and, ultimately, prevention of MDD. The clinical 

application of pharmacogenomics to guide the 

selection of psychotropic medications in the 

treatment of MDD based on their genetic 

makeup is gaining popularity, mainly ascribed 

to the extensive failure of the conventional 

strategy of treatment selection. One size fits all is 

an obsolete approach now. Many efforts have 

been put into translating genetic information to 

the clinical setting to upgrade prescribing 

practices for individuals suffering from MDD 

and other psychiatric disorders. Identifying 

gene polymorphs that may contribute to altered 

treatment response by using pharmacogenomic 

testing provides a promising opportunity to 

select the appropriate medication for 

individuals and thus avoid the chances of 

medication failure and adverse effects.  To our 

knowledge, insufficient data is available 

regarding the role of genetic variation in relation 

to escitalopram treatment outcomes in MDD. 

Moreover, the findings of these investigations 

were barely replicated in studies done later. 

Additionally, MDD patients are often treated 

with pharmacological and non-pharmacological 

therapies simultaneously; therefore, it becomes 

challenging to rule out which treatment is 

working the best.  The power of these 

pharmacogenomic studies can be increased by 

increasing the sample size and optimizing the 

study design to include more severe cases. The 

cost of genotyping in designing a large 

pharmacogenomic study is another limiting 

factor. However, as the cost of genotyping and 

sequencing is declining, more comprehensive 

pharmacogenomic studies with larger sample 

sizes need to be designed.  
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