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ABSTRACT

Background. Mirtazapine is used to treat patients with depressive disorders. A large proportion of patients in this
group do not adequately respond to mirtazapine therapy, while many develop undesirable drug reactions of type A.
According to the previous studies, P-gp is involved in the biotransformation of mirtazapine, the activity of which
is highly dependent on the polymorphism of the gene encoding it.

Aim. To aim of our study was to study the effect of mirtazapine gene polymorphism on the efficacy and safety of
mirtazapine therapy in patients with depressive disorders, comorbid with alcohol dependence.

Materials and methods. The study included 119 male patients with depressive disorders, comorbid with alcohol
dependence (age 38.7 + 16.0 years). As a therapy, mirtazapine was used at a dose of 37.8 £ 13.8 mg/ day. Evaluation
of the effectiveness profile was carried out using psychometric scales. The safety profile was evaluated using the
UKU Side-Effect Rating Scale. Genotyping was carried out by polymerase chain reaction in real time.

Results. In the course of the study, results statistically significant in terms of evaluating efficacy and safety were
not obtained (HAMD scores at the end of the course of therapy: (CC) 2.5 [2.0; 4.0], (CT) 2.0 [ 1.0; 3.0] and (TT)
2.0 [1.0; 3.0], p > 0.999; according to the UKU scale: (CC) 3.0 [2.8; 3.0], ( CT) 3.0 [3.0; 3.0] and (TT) 3.0 [3.0;
3.0], p>0.999).

Conclusion. The study of 119 patients with depressive disorders comorbid with alcohol dependence showed
that 3435C> T polymorphism of the ABCB1 gene (rs1045642) does not affect the clinical efficacy and safety of
mirtazapine.

Key words: mirtazapine, 4BCBI, pharmacogenetics, biotransformation, personalized medicine, depressive
disorder, alcohol use disorder.
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Moaumopduam 3435¢>T reHa ABCBT (rs1045642) He BausieT Ha npodu/ib
3¢pPeKTUBHOCTU M 6HE30NaCHOCTU MUPTA3UNKUHA Y MALMUEHTOB C AENPECCUBHBIMU
paccTponcTBaMu, KOMOPOUAHBIMU C a/IKOFO/IbHOM 3aBUCUMOCTbIO

3actpoxuH M.C., FpunwnHa E.A., PbnknkoBa K.A., Ckpsa6uH B.10., Konopos C.T'.,
bpioH E.A., Cbiués [1.A.

! Mocrosckuit nayuno-npaxmuveckuii yenmp (MHIIL]) napxorozuu
Poccus, 109390, 2. Mockea, yn. Jliobaunckas, 37/1

2 Poccutickasi MeOUYUHCKASL AKAOeMUsl HenpepbleHO20 npopeccuonaibio2o obpazosanus (PMAHIIO)
Poccusa, 125993, 2. Mocksa, yn. Bappuxaouas, 0. 2/1, cmp. 1

PE3IOME

Beeaenue. Muprazanui UCIOJIB3YETCS Ul JIEUEHHUS MALUEHTOB ¢ JENPECCUBHBIMU paccTpoiicTBamu. Hemanas
JI071s TTIALEHTOB JJAHHOM IPYIIBl HE OTBEYAET JOKHBIM 00pa30M Ha TEPAIMI0 MUPTA3aMHHOM, IIPU 3TOM Y MHO-
THX OTMEYAeTCsl Pa3BUTHE HEXKeNaTeNbHbIX JeKapCTBEHHBIX peakuuil Tuna A. Ilo pesynpraTam paHee mpoBoau-
MBIX HCCIIEIOBAaHMH MOKa3aHO, YTO B OMOTpaHC(OpPMAIMKM MUPTA3alHHA MPUHUMAET y4acTHe TIMKOIpPOTEHH P,
aKTHBHOCTb KOTOPOTO B BBICOKOI CTEMEHH 3aBUCUT OT MOIUMOP(HH3Ma KOAUPYIOIIETO €T0 TeHa.

Hens. U3yunts Biustaue nommmopousma rena ABCB1 Ha 3G eKkTHBHOCTh 1 6€3011aCHOCTh TepaIiy MUPTa3aIli-
HOM y HNAIMEeHTOB C JENPECCUBHBIMHU PACCTPONCTBAMH, KOMOPOUIHBIMY C aJIKOTOJIbHON 3aBUCHMOCTBIO.

Matepuajbl U MeToabl. B uccienoBanue 6bU10 BKIOUCHO 119 malMeHTOB My>KCKOTO IOJIa C JIETPECCHBHBIMU
paccTtpoiicTBaMu, KOMOPOUIHBIMH C aJIKOTOJIBHON 3aBUCHMOCTHIO (cpeanuii Bozpact (38,7 + 16,0) ner). B kauectse
TepaIniy UCIIOJIF30BaIi MUupTa3anuH B no3e (37,8 + 13,8) mr/cyT. Onenka npoduis 3pPeKTUBHOCTH POU3BOAU-
JIaCh € IIOMOILBIO IICHXOMETPUYECKHX HIKall. [Tpoduiis 6e30macHOCTH OLEHUBAJICS C HOMOIIBIO BATMAN3HPOBAHHOI
mkansl UKU Side-Effect Rating Scale. I'eHoTunmpoBaHue npoBOAXIOCH METOAOM MTOJIMMEPA3HOM LETHOW PeaKIuI
B PeXKUME PEabHOTO BPEMEHH.

Pe3yasTatsl. [1o pe3ynbraTam rcciieoBaHUs HE MOTYYESHbI CTATUCTUYECKH 3HAUUMBbIE PE3yJIbTaThl B TOKA3ATEIIAX
oueHku 3¢ pexTuBHOCTH U Oe3onacHocTH (Oawsl o mkane HAMD B xoniy kypca tepamuu: (CC) 2,5 [2,0; 4,0],
(CT) 2,0 [1,0; 3,0] u (TT) 2,0 [1,0; 3,0], p > 0,999; no mxane UKU: (CC) 3,0 [2,8; 3,0], (CT) 3,0 [3,0; 3,0] u (TT)
3,0 [3,0; 3,0], p > 0,999).

3axaouenne. [IponemoHcTpupoBano orcyrcTBre BiusHUS nonuMopdusma 3435C>T rena ABCBI (rs1045642)
Ha M0Ka3aTellb KIMHIYECKON 3¢ (EeKTHBHOCTH 1 0€301MacHOCTH MUPTa3alnHa.

KoroueBrble cnoBa: muprasanun, ABCBI, papmakoreHeruka, 6norpanchopmarys, HepcoHaTM3HPOBAHHAS MU~
LIMHA, JICIIPECCUBHBIC PACCTPONUCTBA, AJIKOTOJIbHAS 3aBUCUMOCTb.

KoHduuKT HHTEpecoB. ABTOPbI ACKIAPUPYIOT OTCYTCTBUE SBHBIX M IOTCHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanKeil HaCTOSIIEeH CTaThH.

Hcrounuk punancupoBanmsi. McciienoBanne BBIOIHEHO 3a c4eT rpanTta Poccuiickoro HayqHoro Gpona (Ipoext
Ne 18-75-10073).

CooTBercTBHe NpUHOUNAM 3THKH. MccremoBanme ObBIIO OZOOPEHO JIOKANBHBIM ITHYECKHM KOMHTETOM
Poccuiickoii MeqUIMHCKON akaJeMHH HENMpPEpbIBHOTO MpodeccroHanbHOro obpasoBanuss MunsnpaBa Poccun
(mpotokon Ne 6 ot 16.05.2017). Bece maumeHTsI moanmucan HHPOPMUPOBAHHOE COTTIACHE HA YYaCTHE B UCCIE0-
BaHUM.

Jas murupoBanusi: 3actpoxun M.C., I'pummna E.A., PeokuxoBa KA., Cxpsoun B.IO., Komopos C.I'.,
Bpron E.A., CeraéB JI.A. [Tommmopdmsm 3435C>T rena ABCBI (rs1045642) ne Bnuser Ha npoduib 3hHeKTUB-
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HOCTHU U 6630naCHOCTl/I MHUPTa3UIIMHA Y NALUEHTOB C ACNPECCUBHBIMU paCCTpOI‘/’ICTBaMI/I, KOMOp6I/I)1HbIMI/I C aJIKO-
TOJILHON 3aBUCUMOCTBIO. bromiemens cubupckoi meduyunst. 2020; 19 (4): 73-79. https://doi.org/10.20538/1682-

0363-2020-4-73-79.

INTRODUCTION

Depressive disorders are among the most frequent-
ly reported comorbidities in patients suffering from al-
cohol use disorder [1]. Antidepressants are commonly
used in the depressive disorders treatment, and mir-
tazapine is a representative of this drug group [2]. Al-
though tetracyclic antidepressants are included in the
depressive disorders treatment guidelines, the number
of resistant patients and patients with reported adverse
drug reactions (ADRs) remains high [3].

Glycoprotein P (P-glycoprotein, P-gp) is involved
in the pharmacokinetics of many drugs used for de-
pressive disorders psychopharmacotherapy [4]. The
gene encoding ABCBI is highly polymorphic, which
may affect the interindividual variability in P-gp met-
abolic activity [5]. Changes in the protein activity may
influence the rate of xenobiotic elimination including
substrate drugs that, in turn, may have an impact on
their effectiveness and safety profiles [6].

There are four groups of metabolizers distin-
guished by their metabolic rate: extensive metabo-
lizers, poor metabolizers, intermediate metabolizers,
and ultra-rapid metabolizers. Extensive metabolizers
have normal metabolic rate. Poor metabolizers have
mutations in the ABCBI gene, which may lead to a
decrease in the activity of the encoded protein, as well
as a slowdown in the metabolism of substrate drugs,
which may lead to an increased risk of adverse drug
reactions. Intermediate metabolizers have a mutation
in only one of the homologous chromosomes, which
reduces the P-gp activity but to a lesser degree than in
poor metabolizers. Ultra-rapid metabolizers have the
genetically determined increased activity of CYP3A
that leads to the accelerated elimination of substrate
drugs and reduces treatment effectiveness [7].

The study aimed to determine the influence of
ABCBI gene polymorphisms on the effectiveness
and safety profile of mirtazapine therapy in patients
with depressive disorders, comorbid with alcohol use
disorder.

MATERIALS AND METHODS

Clinical characteristics of the study subjects. 119
male patients (average age 38.71 + 15.96 years old)
were enrolled in the study. The inclusion criteria were
specified as follows: the existence of two comorbid

diagnoses: “Depressive episode (F32.x)”, and “Men-
tal and behavioral disorders due to use of alcohol.
Dependence syndrome. Currently abstinent but in a
protected environment (F.10.212)”, a signed informed
consent, and 16-days mirtazapine monotherapy. Ex-
clusion criteria were specified as follows: presence of
any other mental disorders, presence of severe somatic
disorders (except alcoholic hepatitis and toxic enceph-
alopathy), presence of any other psychotropic medica-
tions in treatment regimen, creatinine clearance values
<50 mL/min, creatinine concentration in plasma >1.5
mg/dL (133 mmol/L), bodyweight less than 60 kg or
greater than 100 kg, age of 75 years or more, and pres-
ence of any contraindications for mirtazapine use.

Therapy effectiveness and safety evaluation. To
evaluate mirtazapine effectiveness several interna-
tional psychometric scales were used: Penn Alcohol
Craving Scale (PACS) [8] and Visual Analogue Scale
(VAS) for urge to alcohol assessment [9], and the
Clinical Global Impression (CGI) scale [10], Hospi-
tal Anxiety and Depression Scale (HADS) [11], and
Hamilton Depression Rating Scale (HAMD) [12]. A
safety profile was evaluated using the UKU Side-Ef-
fect Rating Scale (UKU) [13]. The patients were ex-
amined on days 1, 9, and 16 of mirtazapine therapy.

Genotyping. For genotyping, venous blood samples
were collected into VACUETTE® (Greiner Bio-One,
Austria) vacuum tubes on the 16" day of mirtazapine
therapy. The DNA amplifiers “Dtlite” by DNA Tech-
nology (Russia), “CFX96 Touch Real-Time System”
with CFX Manager software by Bio-Rad (USA), and
the “SNP-screen” sets by Syntol (Russia) were used to
perform the real-time polymerase chain reaction in or-
der to determine the 3435C>T single-nucleotide poly-
morphisms (SNPs) of the ABCBI gene (rs1045642).
The usage of two allele-specific hybridizations in
every “SNP-screen” set enabled the determination of
two alleles of the studied SNP separately on two fluo-
rescence channels.

Statistical analysis. The data were analyzed with
non-parametric methods using the Statsoft Statistica
v. 10.0 (Dell Statistica, Tulsa, USA). The normality of
sample distribution was evaluated using the Sha- piro
— Wilk W-test and was taken into account when choos-
ing a statistical method. The differences were consid-
ered statistically significant at p < 0.05 (power above
80%). Two samples of continuous independent data

BlonnereHb cMbupckoin megnuuHbl. 2020; 19 (4): 73-79 75



Zastrozhin M.S., Grishina E.A., Ryzhikova K.A. et al.

Polymorphism 3435c> T of the ABCB1 gene (rs1045642) does not affect

were compared using the Mann — Whitney U-test with
further correction of the obtained p-value using the
Benjamin — Hochberg test due to the multiple com-
parison procedure. Several samples of continuous data
were analyzed using the Kruskal — Wallis H-test. Cor-
relation analysis was performed using the Spearman
nonparametric test. The data is presented in the form
of the median and interquartile range Me [Q1; O3].

RESULTS

The ABCBI 3435C>T polymorphic marker
(rs1045642) genotyping performed in 105 subjects have
revealed the following:

* The number of patients with the CC genotype was
20 (16,8%);

* The number of patients with the CT genotype was
70 (58,8%);

* The number of patients with the TT genotype was
29 (24,4%).

The frequency distribution of genotypes correspond-
ed to the Hardy — Weinberg equilibrium distribution
(Chi2 = 4.00; p-value = 0.05).

The results of psychometric scales (PACS, VAS, CGI,
HADS, HAMD) and side-effect rating scale (UKU) data
analysis on days 1, 9, and 16 in patients who received
mirtazapine are summarized in Tables 1-3, respectively.

Table 1

Psychometric scales and side-effect rating scale (UKU) data on in patients received mirtazapine,
day 1 of the research, Me [Q; O.]

Scale CcC CT TT p-value
PACS 11.0 [11.0; 11.0] 11.0 [11.0; 11.0] 11.0 [11.0; 11.0] p>0.999
VAS 51.0 [50.8; 52.0] 49.0 [46.0; 52.8] 49.0 [47.0; 51.0] p>0.999
CGI 5.0 [5.0; 5.0] 5.0 [5.0; 5.0] 5.0 [5.0; 5.0] p=0.086
HADS 37.0 [36.0; 38.0] 36.0 [34.2; 38.0] 37.0 [36.0; 38.0] p>0.999
HAMD 22.0[21.0;22.0] 22.0[21.0;23.0] 22.0[21.0; 22.0] p=0.636
UKU 0.5[0.0; 1.0] 1.0[0.0; 1.0] 0.0 [0.0; 1.0] p>0.999

Table 2

Psychometric scales and side-effect rating scale (UKU) data on in patients received mirtazapine,
day 9 of the research, Me [Q,; O,]

Scale CcC CT TT p-value
PACS 7.5[7.0; 8.0] 7.0 [7.0; 8.0] 7.0 [7.0;7.0] p>0.999
VAS 32.5[31.0;35.2] 32.0[31.0; 33.8] 32.0[30.0; 36.0] p>0.999
CGI 3.0 [3.0; 3.0] 3.0 [3.0; 4.0] 3.0 [3.0; 3.0] p>0.999
HADS 25.0 [24.0; 26.2] 24.0 [23.0; 25.0] 24.0 [22.0; 25.0] p>0.999
HAMD 15.0 [14.0; 16.0] 15.0 [13.0; 16.0] 14.0 [14.0; 15.0] p>0.999
UKU 2.0[2.0;2.2] 2.0[2.0;2.0] 2.0[2.0;3.0] p>0.999

Table 3

Psychometric scales and side-effect rating scale (UKU) data on in patients received mirtazapine,
day 16 of the research, Me [Q; O]

Scale CcC CT TT p-value
PACS 1.0 [1.0; 1.2] 1.0 [1.0; 1.0] 1.0 [0.0; 2.0] »>0.999
VAS 5.5[3.5,7.2] 4.0 [3.0; 5.8] 5.0 [4.0; 6.0] p>0.999
CGl 0.0 [0.0; 1.0] 1.0 [0.0; 1.0] 1.0 [0.0; 1.0] p>0.999
HADS 4.0 [3.0; 4.0] 3.0[1.2;5.0] 4.0 [2.0; 5.0] p>0.999
HAMD 2.5[2.0;4.0] 2.0[1.0; 3.0] 2.0[1.0; 3.0] p>0.999
UKU 3.0[2.8;3.0] 3.0[3.0; 3.0] 3.0 [3.0; 3.0] p>0.999
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Figure 1 demonstrates the dynamics of changes in
the HAMD scale scores among the patients with dif-
ferent genotypes. As shown, by the day 1 the studied
groups had already had statistically significant diffe-
rences: (CC) 22,0 [21,0; 22,0], (CT) 22,0 [21,0; 23,0],
and (TT) 22,0 [21,0; 22,0], p = 0,035. By the 9th day
of the study, statistically significant differences had
ceased to be observed in carriers of different geno-
types for the studied polymorphic marker: (CC) 15.0
[14.0; 16.0], (CT) 15.0 [13.0; 16.0], and (TT) 14.0
[14.0; 15.0], p = 0.627. On the last 16th day of the
study, as well as on the 2nd visit, no statistical diffe-
rence was obtained: (CC) 2.5 [2.0; 4.0], (CT) 2.0 [1.0;
3.0], and (TT) 2.0 [1.0; 3.0], p > 0.999. The similar
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Fig. 1. Dynamics of changes in the HAMD scale scores among
the patients with different genotypes in 3435C>T (rs1045642)
ABCBI1 polymorphic marker

DISCUSSION

Statistical analysis of the data on mirtazapine clin-
ical effectiveness and safety profile in patients with
different genotypes for the 3435C>T polymorphic
marker of the ABCBI gene (rs1045642) showed no
statistically significant differences in effectiveness
and safety (p > 0.999). These results may indicate the
absence of the effect of this polymorphic marker on
the clinical effectiveness and treatment safety of this
group of patients.

Thus, according to the obtained results, which
showed that the ABCBI gene (rs1045642) 3435C>
T genetic polymorphism does not affect the effec-
tiveness and safety rates of mirtazapine therapy in
patients with depresssion disorders, comorbid with
alcohol use disroder, it is possible to assume that it

UKU scale (score)

dynamics of changes in scores as in the HAMD scale
was obtained by other psychometric scales.

Figure 2 demonstrates the dynamics of changes in
the UKU scores among the patients. As shown, by the
day 1 of the research no statistically significant diffe-
rences in scores for carriers of different genotypes for
the studied polymorphic marker were obtained: (CC)
0.5[0.0;1.0],(CT) 1.0[0.0; 1.0], and (TT) 0.0 [0.0; 1.0],
p = 0.535. By day 9, statistically significant differenc-
es disappeared (were not detected): (CC) 2.0 [2.0; 2.2],
(CT) 2.0 [2.0; 2.0], and (TT) 2.0 [2.0; 3.0], p = 0.502.
Statistically significant differences were not obtained on
the 16th day of the therapy: (CC) 3.0 [2.8; 3.0], (CT) 3.0
[3.0; 3.0], and (TT) 3.0 [3.0; 3.0], p > 0.999.
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Fig. 2. Dynamics of changes in the UKU scale scores among
the patients with different genotypes in 3435C>T (rs1045642)
ABCBI polymorphic marker

is not necessary to take into account the results of
genotyping by the loci of this gene before prescrib-
ing mirtazapine to such patients. At the same time,
prior studies manifested that CYP2D6 gene poly-
morphisms should be taken into account when ad-
ministering mirtazapine, as this may have an impact
on the mirtazapine effectiveness and safety profile in
patients with depressive disorders, comorbid with al-
cohol use disorder [14-16].

CONCLUSION

The current study conducted on 119 patients with
depressive disorders, comorbid with alcohol use dis-
order, found the absence of the effect of ABCBI gene
3435C> T polymorphism (rs1045642) on the clinical
effectiveness and safety of mirtazapine.
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