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Abstract

The nonresponder phenomenon is often associated with the use of fluvoxamine, a selective serotonin reuptake inhibitor when used
for treating major depressive disorder (MDD). Several patients experience adverse effects such as xerostomia, anxiety, indigestion,
vertigo, and headache. The gene that is primarily responsible for the metabolism of fluvoxamine is CYP2D6, which is highly
polymorphic. This study was designed to investigate whether the efficacy and adverse effects of fluvoxamine are associated
with polymorphism in the CYP2D6 gene. We investigated 70 patients with MDD. CYP2D6 genotyping was done through the
allele-specific polymerase chain reaction. Fluvoxamine efficacy was measured through the ‘Hamilton rating scale for depression’
(HDRS) while adverse effects were measured by administering ‘Liverpool University Neuroleptic Side Effects Rating’
(LUNSER) scale. Our results showed that there was no statistically significant association between the efficacy or safety of
fluvoxamine and our investigated single nucleotide polymorphism (SNP). This study demonstrates that the efficacy of
fluvoxamine in patients with depressive disorder may not be predicted on the basis of CYP2D6 1846G>A (rs3892097) genetic
marker.
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1. Introduction three  categories:  functional  (extensive
Major Depressive Disorder (MDD) is treated metabolizers), low-functional (intermediate
with the aid of various antidepressants like metabolizers), and nonfunctional (poor
fluoxetine, fluvoxamine, mirtazapine, and metabolizers). In some cases, individuals

sertraline. Unlike the indiscriminate action of carrying three or more copies of functional

Mono-Amine Oxidase Inhibitors, these drugs
selectively inhibit serotonin reuptake, thereby
enhancing the activity of the neurotransmitter
(Ivanec 2008). CYP2D6 has been widely found to
be involved in  biotransformation of
psychotropic medications (Bertilsson et al. 2002,
Lin and Lu 1998). This isoenzyme is encoded by
CYP2D6 gene, which exhibits high level of
polymorphism(Shen et al. 2007). The allele
variant of the gene in turn determines the
CYP2D6 isoenzyme activity levels, leading to

alleles will have an up-regulated expression, and
subsequent, enzyme levels, making them ultra-
rapid metabolizers. This results in accelerated
biotransformation and elimination drug rate.
On the other hand, allele variants that
predispose one to poor metabolizer phenotypes
are CYP2D6*3, CYP2D6*4, CYP2D6%5,
and CYP2D6*6. Whereas, those with duplicate
or multiple wild type allele variations, like
(CYP2D6*1) xN, and (CYP2D6*2) xN, see an
unsually high metabolic rate. A significant
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Table 1. Demographic and clinical characteristics of the study participants.

Age, mean (+-SD)
BMI, mean (+-SD)
Gender, n (%)
Male
Female
Smoking status, n (%)
Yes
No
Family history of depression, n (%)
Yes
No

correlation is also found between the CYP2D6
genotype and an individual’s response to
antidepressants such as venlafaxine (Fukuda et
al. 2000, Eap et al. 2001, Nichols et al. 2009,
McAlpine et al. 2011), fluoxetine (Wang et al.
2014, Shen et al. 2007, Charlier et al. 2003),
paroxetine(Wang et al. 2014, Sawamura, Suzuki,
and Someya 2004, Ueda et al. 2006), and
nortriptyline(Dalen et al. 2003, Lee et al. 2006)

Isoenzymes CYP2D56 and CYP1A2 are
responsible for fluvoxamine metabolism, which
has no pharmacologically active metabolite,
moreover, it also strongly inhibits
CYP1A2, CYP2C19, CYP3A4, and CYP2D6, a
factor that needs to be brought under
consideration = when  prescribing  such
drugs(Hiemke et al. 2011). Research
investigating  the impact of CYP2Dé6
polymorphism on fluvoxamine clearance
yielded conflicting outcomes, potentially
stemming from non-linear pharmacokinetics
triggered by phenoconversion. A couple of
studies done on depressive disorder patients of
Asian and European decent, taking fluvoxamine
at doses from 50 to 200 mg/d. This study
unveiled that the individuals with different
genotypes of CYP2D6 polymorphic markers
had varying levels of drug concentration
(Gerstenberg et al. 2003, Watanabe et al. 2008).
However, another similar investigation
involving 46 Japanese patients, which did not

53.42 (+ 10.5)
21.39 (+4.01)

40 (53.33 %)
35 (46.66%)

25 (33.33%)
50 (66.66%)

51 (68%)
24 (32%)

find a significant correlation between
CYP2D6*10 polymorphism and fluvoxamine
equilibrium plasma concentration level, further
consolidated the lack of connection between
genetic  polymorphism and fluvoxamine
pharmacokinetic.
of CYP2D6 genotype reduced with an increasing
drug dose (Ohara et al. 2003). The authors
attributed this to potential inhibitory effects of
fluvoxamine on CYP2D6. Based on the data
acquired for Asian and European populations, it
was suggested that a patient-centric approach to
dose adjustment of fluvoxamine is needed to
deal with different metabolic rates, while
measuring the plasma-levels and effects of the
drug with the help of therapeutic drug
monitoring (TDM). Generally, for poor
metabolizers, around 70% dose reduction is
recommended, whereas for ultra-rapid
metabolizers it is possible to tweak with the dose
up to 150%, using TDM as a guide. The main
goal of this study is to establish a tenable
correlation between CYP2D6 polymorphism
impact on fluvoxamine among Pakistani
population, as it an understudied topic in this
demographic group.

Moreover, the effect

2. Materials & Methods
The study included 75 MDD patients
undergoing treatment in a private clinic in
Islamabad, Pakistan. For the therapy of
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Table 2. Genetic association of 1846G>A genotypes with response to fluvoxamine antidepressant

action after 12 week of assessment.

GENOTYPE FREQUENCY P-VALUES
RS3892097 GG GA AA

0.574
RESPONDERS 15(0.33) 18 (0.40) 12 (0.26)
NON-RESPONDERS | 12 (0.34) 13 (0.37) 10 (0.28)

depressive  disorder,  patients  received
fluvoxamine, tablet dosage form, at a median
dose of 100 mg/d from day five to day twenty-
one of the inpatient treatment course. The
subjects were recruited through convenient
sampling during January 2022 to December
2022. The inclusion criterion for the subjects was
16-day fluvoxamine therapy, while those on any
other psychotropic medications in the treatment
regimen except fluvoxamine were excluded
from the study.

The study was approved by the local ethics
committee of the Kohat University of Science &
Technology, Kohat, Pakistan. All patients gave a
written and informed consent.

Two millilitres of venous blood was drawn from
the patients, in a sterile tube containing EDTA.
Using a manual technique, genomic DNA was
extracted from leukocytes and kept at 20 °C. A
NanoDrop spectrophotometer was used to
measure the DNA concentration. Allele-specific
primers were used to determine the SNP.

The present investigation used the HDRS, a 17-
item clinician-rated scale for measuring
depression's signs and symptoms. It is a widely
used tool for determining the intensity of
depressive syndrome. (Bagby et al. 2004), while
adverse effects were evaluated using LUNSER.
The LUNSER scale consists of 51 known side
effects of neuroleptics. We have included all 51
items of LUNSER scale in our study; 41 of the
items evaluate antipsychotic-induced side
effects, while the remaining 10 serve as “red

herrings” to spot those who might be over-
reporting symptoms.

Student’s t-test was utilized to measure the
average mean, standard deviation, and p-value
of the demographic and clinical characteristics
between responders and non-responders.
Paired-Samples T-test was utilized to compare
HDRS mean scores at different time points. The
chi-square test was wused to check the
relationship between genetic polymorphisms
and the antidepressant response to fluvoxamine.

3. Results

Eighty seven (87) patients were recruited for this
study. Seven patients withdrew during the first
week, and 5 patients were lost to follow-up after
the 4t week. A total of 75 patients (males, n=40;
females, n=35) completed the clinical assessment
of both scales (HDRS and LUNSERS) at week 0,
4, and 12. All patients were successfully
genotyped for CYP2D6  1846G>A genetic
marker. The mean age of the patients was 53.42
years and BMI of 21.39. Slightly more than 50 %
were male, while the female patients were
slightly less than 50%. About one third of the
patients smoked. More than two-third patients
had a family history of depression (Table 1).

All patients were evaluated by the 17-item
HDRS at baseline (0 week), week 4 and week 12
of continuous therapy. At the 12 week,
treatment responses were assessed based on
their HDRS score with a cut-off of 20. Those with
a score more than or equal to 20 were described
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responders

non-responders

Figure 1. Comparison of LUNSERS mean scores between responders and non-responders

as responders, while those with an HDRS score
greater than 20 were termed as non-responders.
Based on our HDRS score cut-off of 20, out of the
75 patients, 45 were responders, and 35 were
non-responders.

The analysis of genotype frequencies of the
1846G>A showed that GG genotype was 33%,
GA was 40%, and AA was 26% in responders. A
similar proportion of genotypes GG (34%), GA
(37%), and AA (28%) were found among non-
responders, with no statistically significant
difference between the genotype frequencies
among responders and non-responders (Table
2).

The mean values of LUNSERS scale were 58.77
(* 7.72) and 58.65 (+ 7.51) in the responder and
non-responder  groups, respectively. No
statistical ~significant difference found in
LUNSERS mean scores between responders and
non-responders (Figure 1) at week 12 (p-value
0.386).

4. Discussion
In this study, the safety and efficacy profiles of
fluvoxamine in patients with MDD were

investigated to find any possible correlation
with CYP2D6 polymorphism. In patients
carrying one A allele in 1846G>A (rs3892097)
neither efficacy reduction nor any damage to the
safety profile of fluvoxamine therapy was found.
This SNP may cause reduction in the CYP2D6
activity, leading to sluggish biotransformation
and elimination rates of fluvoxamine, resulting
in superfluous drug available at the target
receptor-site of fluvoxamine, leading to
enhanced therapeutic effect. The subsequent
sped up serotonin transportation in the central
nervous system results in various side effects
like headache, xerostomia, indigestion, vertigo,
elevated anxiety level, etc. which reduces the
potency of the depressive disorder therapy. If a
psychotropic medication is given in higher dose,
within the therapeutic concentration range, its
anti-depressant effect gets reduced.

Moreover, various studies have shown that the
efficacy and safety of antidepressants in MDD
patients is not associated with genetic
polymorphisms in CYP genes. Another study
discovered that antidepressant responses in
European patients with depression did not
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appear to be significantly influenced by
cytochrome genes, such as CYP2C19 and other
CYP450 genes. Similar negative results
regarding CYP2C19 genetic variants and
response to SSRIs have also been reported.
Therefore, even though the majority of
antidepressants are CYP450 substrates, some
additional research proposed that CYP450 gene
polymorphisms may not significantly influence
the response to SSRIs. To the best of our
knowledge, genetic variations of CYP450 do not
predict responses to antidepressants though
they may predict adverse outcomes based on
SSRI plasma concentrations.

However, fluvoxamine treatment in patients
with intermediate metabolism i.e. GA genotype
of polymorphic marker CYP2D6 (1846G>A)
should be started without any reduction in the
recommended starting dose, per the latest
edition of the Clinical Pharmacogenetics
Implementation Consortium. Whereas in
patients with homozygous mutant allele (ie, AA
genotype) it is advised to replace fluvoxamine
with any other antidepressant whose
biotransformation is independent of CYP2D6;
however, if the substitution is impossible,
reduce the initial fluvoxamine dose by 25%-—
50%.

5. Conclusions
In conclusion, this study could not establish a
CYP2D6  genetic
polymorphism and its influence on the efficacy
and safety profile of fluvoxamine. However,
more studies with larger sample size should be
conducted to get a conclusive answer to this

query.
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