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The aim of the article is the gender characteristics study of the adverse drug reactions (ADRs) development based on the data
of the notification forms registered in the regional database ARCADe (Adverse Reactions in Crimea, Autonomic Database), for
the period from 2009 to 2018.

Materials and methods. The objects of the study were 6903 notification forms about adverse drug reactions recorded in the
regional database called ARCADe (Adverse Reactions in Crimea, Autonomic Database) for the period from 2009 to 2018. The
classification of drugs for separate pharmacological groups was carried out using the codes of the Anatomical Therapeutic
Chemical (ATC) classification system of the World Health Organization (WHO) medicinal products, the instructions data of
the State Registers of medicinal preparations used in the Russian Federation and Ukraine (for the cases registered before the
entry of the Republic of Crimea into the Russian Federation).

Results. A general analysis of the number of cases of the adverse drug reactions (ADRs) development in patients of different
genders made it possible to determine that 59.9% (4132 notification forms) of ADRs cases were observed in female patients;
37.7% (2602 cases) — in male patients. In 169 cards (2.4%), information about a patient’s gender was missing. The groups
with the largest number of the registered cases of ADRs were antimicrobial agents for a systemic use (2864 cases, 41.5% of
the total number of the ADRs registered cases), the drugs affecting the cardiovascular (811 cases, 11.7%) and nervous (734
cases, 10.6%) systems. In each of the presented groups, the incidence rate of ADRs in female patients exceeded that in men.
Conclusion. The study of the gender characteristics of the pharmacotherapy safety, carried out on the basis of the notifica-
tion forms of the ADRs data registered in the Republic of Crimea, confirmed a higher likelihood of developing ADRs in female
patients. This may be due to the peculiarities of the pharmacokinetics and pharmacodynamics of drugs in the female body,
psychological factors, a more frequent use of drugs by this category of people. The implementation of the drug, taking into
account specific features of each gender, can lead not only to better treatment outcomes, but also to increased patients’
compliance.
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dence interval; MP —medicinal product; NRTI — Nucleoside Reverse Transcriptase Inhibitor; NNRTIs — Non Nucleoside Reverse
Transcriptase Inhibitor; ADR — adverse drug reaction; RAAS — renin-angiotensin-aldosterone system; CVS — cardiovascular
system.
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Lienb. N3yyeHne reHAepHbIX 0COBEHHOCTEN Pa3BUTUA HexenaTenbHblX peakuuii (HP) Ha ocHOBaHWMM AaHHbIX KapT-u3Be-
LeHMIM 0 HP nekapcTBEHHbIX CPeAcTB, 3apermcTpMpoBaHHbIX B permoHanbHol 6ase ARCADe (Adverse Reactions in Crimea,
Autonomic Database) 3a neprog 2009-2018 rr.

Martepuanbl u metogbl. O6beKTaMu nccnenoBaHua Asnaancb 6903 KapTbl-u3BeLeHns o HP nekapcTBeHHbIX CpeacTs, 3ape-
TMCTPUPOBaHHbIE B pernoHanbHol 6a3e HP ARCADe (Adverse Reactions in Crimea, Autonomic Database) 3a nepuog 2009—
2018 rr. MposeaeHune knaccupunkaumm J1IC no otaenbHbIM GapMaKoNOrMYecKUM rpynnam OcyLLEecTBAANIOCh C UCMO/Ib30BAHU-
eM KogoB AHaTOMO-TepaneBTUYECKU-XMMMYecKon (ATX) KnaccudmKaumm nekapcTBEHHbIX CPeACTB BcemrpHOW opraHm3aLmm
3apaBooxpaHeHna (BO3), fAaHHbIX MHCTPYKUMIA TocypapcTBeHHbIx peectpoB JIC Poccuiickon ®epepaunm n YkpauHbl (gaa
C/ly4aeB, 3aperncTpmMpoBaHHbIX A0 BCTynaeHua Pecnybanku Kpbim B coctas Poccuitickoit deaepaumn).

Pe3ynbratbl. O6LMI aHAIM3 KOIMYECTBa CyYaeB pa3BuTuA HP y nauneHToB pasiniHOro Nona no3BosinMa OnpeaennThb, YTo B
59,9% (4132 KapT-u3BeLLeHNin) cnydaes HP HabaoganuCh y NaLMeHToB XeHCKoro nona; B 37,7% cayyaes (2602 cayyasn) —y
nauueHToB MyKCKoro nosa. B 169 kaptax (2,4%) nHbopmaums o nose naumeHTa oTcyTcTBOBaAA. [pynnamm ¢ HaMbonbLIMM
KOJINYEeCTBOM 3apermcTpupoBaHHbIX ciydaeB HP ctanm npoTMBOMUKPOOHbIE CpeacTBa ANA CUCTEMHOIO NpuMeHeHus (2864
cnyyasn, 41,5% oT Bcero Ko/iM4YecTBa 3aperncTpupoBaHHbIX caydaes HP); cpeactsa, BAnAOLWME Ha cepaeyHo-cocyauctyto (811
cnyyaes, 11,7%) n HepBHyto (734 cnyyaes, 10,6%) cuctemy. B Kaxkaon M3 npeacTaB/iieHHbIX rpynn YacToTa pa3sutua HP y
NaLMeHTOB XKEHCKOro Mo/a NpeBblLlasa TAaKOBYIO Y MYKUYMH.

3akntoueHue. M3yyeHne nonosbix ocobeHHocTen 6e3onacHoCTM dapmakoTepanuu, NPoBeAeHHOe Ha OCHOBAHMMU AaHHbIX
KapT-u3BeLeHuii o HP J1C, 3apernctpmpoBaHHbIx B Pecnybiuke Kpbim, noaTeepanio 6onee BbICOKYO BEPOATHOCTb Pa3BUTUA
HexXenaTenbHbIX MoceaAcTBUN NnpumeHeHua JIC y NaLMeHTOB KEHCKOro NoJsia. 3TO MOXKeT bbiTb 06ycn0BeHO 0CObEeHHOCTSA-
MW GapPMAKOKUHETUKN 1 GapMaKOAMHAMUKM NEKAPCTBEHHbIX MPENapaToB B OPraHN3Me XKeHLLMHbI, ICUXONOTMYeCcKUMU dak-
Topamu, bosee YactbiMm NpumeHeHnem JIC gaHHOM KaTeropuei anu,. OcyliecTBneHne Bbibopa ieKapcTBEHHONO Npenapara ¢
yyeTom crneumnduyecknx gaa Kaxkaoro nosa 0cCobeHHOCTEN MOMKET MPUBECTU HE TONbKO K IyYLIMM pe3y/ibTaTaM SieqeHus, Ho
1 K MOBbILIEHWI0 KOMMNIAeHTHOCTM NaLMEHTOB.

KntoueBble cnoBa: non; NosoBble 0COBEHHOCTU; HeXenaTeslbHble PeaKLMu; IeKapcTBEHHbIe CPeacTBa

Cnucok cokpalueHuit: ABIN — aHTMbaKkTepuanbHble nNpenapatbl; Al — apTepuanbHan runepTeHsus; AMN® — aHrMoTeH3nHNpe-
BpaLLaowmii pepmeHT; ATX-KnaccuduKaums — aHaToMo-TepaneBTUYECKU-XMMUYEcKasa Knaccupukauma; BMKK — 61okaTopbl
MeANEeHHbIX KaNbLMeBbIX KaHanos; AN — goBepuTenbHbiv nHTepsan; JIC — nekapcreeHHoe cpeactso; HUOT — Hykneo3naHble
UHIMBUTOPLI 06paTHOM TpaHCcKpunTasbl; HHUOT — HeHyKneo3naHble MHIMbUTOpbl 06paTHOM TpaHCKpUNTasbl; HP — Hexena-
TenbHaa peakuus; PAAC — peHMH-aHrMoTeH3MH-anbaocTepoHoBan cuctema; CCC — cepaeyHO-cocyancTas cucrema.

INTRODUCTION

At the present stage of the healthcare development,
when using certain groups of medicinal products (MPs),
the study of gender characteristics of the occurrence and
course of various diseases, as well as the variability of
patients’ of different genders’ pharmacological response
is becoming increasingly important. Over the past 30
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years, such gender differences in the majority of car-
diovascular diseases, broncho-obstructive diseases and
pathologies of the gastrointestinal tract, have already
been studied. For example, women are characterized
by a smaller size of the heart and coronary vessels, but
the stiffness of their vessels is often higher than in men
[1]. The changes in the level of female sex hormones
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during the menstrual cycle can affect the main parame-
ters of their heart (blood pressure, heart rate, circulating
blood volume) [2, 3]. The lipid level of blood plasma in
women may also depend on the level of estrogens and
gestagens. The development of cardiovascular diseases
caused by atherosclerosis is observed in women 7-10
years later than in men [4]. The main pre-condition for
the development of arterial hypertension in female pa-
tients is the onset of the postmenopausal period, which
is accompanied by the development of hormone defi-
ciency, the activation of the sympathoadrenal system,
an increase in body mass index and fluid retention in
the body. The features of the arterial hypertension (AH)
development in women include a more frequent devel-
opment of isolated systolic AH with a high risk of target
organs damage [2].

Gender features of the bronchopulmonary patholo-
gy development are primarily due to the anatomical and
physiological features of a female respiratory tract struc-
ture, which consist in thickening of the bronchi walls of a
small caliber and a decrease in the bronchi lumen. Such
changes predetermine a significantly higher incidence of
chronic obstructive pulmonary diseases in this category
of patients, and are, to a great extent, due to circadian
changes in the patients’ hormonal background of [4].

The differences due to the patients’ gender can also
significantly change their pharmacological response
when the patients are administered with certain groups
of drugs, affecting not only the pharmacokinetics, but
also the pharmacodynamics of drugs [5, 6]. This is con-
siderably due to the higher body weight of male patients,
the large size of their internal organs and the prevailing
indicators of blood plasma volume, which can signifi-
cantly affect the rate of pharmacokinetic processes.

When prescribing drugs, it is also necessary to take
into account the lower rate of the evacuation function
of the stomach and small intestine, as well as the rate
of biochemical processes in female patients [7]. The
hormonal characteristics of women lead to the accu-
mulation of their body fat mass, which is accompanied
by a decrease in the water content. These factors play
an important role in the distribution of lipophilic and
hydrophilic drugs. So, lipophilic drugs are distributed in
a woman’s body much better than hydrophilic ones. A
decrease in the synthesis of acid al-glycoprotein (a pro-
tein that forms a bound fraction of drugs with the drugs
of a neutral and basic nature), observed in female pa-
tients, leads to a significant increase in the free fraction
of drugs and the risk of developing ADRs [5, 8, 9].

Sexual characteristics of the metabolism and excre-
tion processes of drugs are primarily due to high rates
of activity of the phase Il enzymes of metabolism, a glo-
merular filtration rate and a renal blood flow in male
patients. These factors predetermine high rates of the
main pharmacokinetic parameters of drug excretion in
this category of individuals. The studies have shown that
women have a 10-25% lower glomerular filtration rate
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than men, even after adjusting for a body size. As a re-
sult, the clearance and elimination constants of drugs
are significantly reduced, which makes this category of
patients the most committed to the development of
ADRs [10-13].

Thus, the widespread clinical practice of prescribing
identical doses of drugs to women and men, does not
take into account gender differences in patients’ phar-
macokinetics and body weight characteristics. This fac-
tor creates high risks of overdosing and the development
of adverse reactions in female patients and increases the
frequency of hospitalizations due to this [14, 15].

THE AIM of the article is a retrospective study of the
gender characteristics of the adverse drug reactions de-
velopment based on the data of the notification forms
about ADRs.

MATERIALS AND METHODS

The data on the development of adverse drug reac-
tions for the period from 1 January 2009 to 31 December
of 2018, were obtained from a regional electronic da-
tabase formed on the FileMaker platform and support-
ing the entry, storage, search and analysis of the data
according to user-defined queries. The access to the
database is limited (username/password) and was pro-
vided by Matveev AV. and Konyaeva E.l., the developers
of the database, the employees of the Department of
Basic and Clinical Pharmacology of the Medical Acade-
my named after S.|. Georgievsky of Vernadsky Crimean
Federal University.

The database was formed on the basis of medical
notification forms about the development of ADRs, con-
taining the following information: a patient’s gender and
age, a suspected drug, a method of the drug adminis-
tration, a description of an adverse reaction, an allergy
history, and methods for correcting the AR.

The classification of drugs for separate pharmaco-
logical groups was carried out using the codes of the
Anatomical Therapeutic Chemical (ATC) classification
system of the World Health Organization® medicinal
products. These instructions of the State Registers of
Drugs of the Russian Federation? and Ukraine® (for the
cases registered before the entry of the Republic of
Crimea into the Russian Federation).

The event rate (share, % of the total number) was
determined using the MS Excel 2016 software of the
Microsoft Office package. Confidence intervals (95% Cl)
were calculated using the Klopper-Pearson method (a
binominal distribution) or the Fitzpatrick-Scott method
(a multinomial distribution) in the CoinMinD module of
the R language. The calculation of the x? test and Fisher’s

! World Health Organization (WHO) Collaborating Centre for Drug
Statistics Methodology. ATC/DDD Index 2021. Available from: https://
www.whocc.no/atc_ddd_index/.

2 State Register of Medicines of the Russian Federation. Available from:
https://www.grls.rosminzdrav.ru.

3 State Register of Medicines of Ukraine. Available from: http://www.
drlz.com.ua/.
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exact test were performed using the Past 4.06b program
(Oyvind Hammer, Norway).

The disadvantage of the study was the lack of infor-
mation on the number of prescription cases of certain
groups of drugs, which prevented us from obtaining the
data on the frequency of adverse drug reactions in the
population.

RESULTS

In order to study the gender characteristics of the
ADRs development during the use of various drugs
groups, 6903 notification forms registered for the cor-
responding period, were selected from the regional da-
tabase of spontaneous reports. A general analysis of the
number of ADRs development cases in patients of differ-
ent genders, made it possible to determine that in 59.9%
cases (95% Cl: 58.7-61%; 4132 notification forms), ADRs
were observed in female patients, in 37.7% cases (95%
Cl: 36.5-38.9%; 2602 cases) — in male patients. In 169
forms (95% Cl: 1.3-3.6%; 2.4%), the information about
the patients’ gender was missing.

A further analysis was aimed at studying the gender
characteristics of the ADRs development in the applica-
tion of certain pharmacological drugs groups. In accor-
dance with the ATC-classification system, 14 groups of
drugs corresponding to the codes: “A”, “B”, “C”, “D”, “G”,
“HY, )AL MY, N “PY“R”, “SY “V”, are distinguished.
The distribution of the ADRs development cases by gen-
der in separate drug groups is presented in Table 1.

The groups with the largest number of registered
ADRs cases were antimicrobial agents for systemic use
(2,864 cases, 41.5% of the total number of registered
ADRs cases); the drugs affecting the cardiovascular (811
cases, 11.7%) and nervous (734 cases, 10.6%) systems.
In each of the presented groups, the incidence of ADRs
in female patients exceeded that in men.

The analysis of differences in the indicators between
the groups is presented in Table 2. A significant differ-
ence in the drugs of group G (the drugs that affect the
genitourinary system and sex hormones) from all oth-
er groups, both in pairwise and overall comparisons, is
noteworthy. In this group, the number of ADRs in wom-
en was 8.6 times higher than that in men.

The analysis of the classification groups represented
above, considered in separate pharmacological groups
and the gender characteristics of the ADRs development
during their use, was of scientific interest. The incidence
rate of ADRs in systemic antimicrobials was 41.5% (95%
Cl: 40.3-42.7%) of the total number of the reported
ADRs cases, i.e. of the largest number among all the
studied groups. That requires a more detailed study of
the characteristics of the ADRs development in using an-
timicrobial drugs.

In accordance with the ATC classification, group “J”
includes 6 main subgroups: antimicrobials; antifungal;
antiviral agents; the drugs active against tuberculosis
Mycobacteria; vaccines and sera. The incidence rate and
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distribution of ADRs cases into the above drugs groups
by gender are presented in Table 3.

The results of the ADRs cases analysis made it possi-
ble to determine that the ADRs development was most
often observed when a group of antimicrobial agents
(1940 cases) and antiviral drugs (670 cases) for systemic
use were administrated. The significance of differences
between groups is presented in Table 4.

The distribution analysis of the ADRs cases between
separate groups of drugs is of research interest. Thus,
among antimicrobial agents for systemic use, the “lead-
ers” in the incidence of the ADRs cases were beta-lact-
am antibiotics of the cephalosporin group (937 cases),
penicillins (358 cases), as well as quinolone derivatives
(280 cases) and preparations of the macrolides and
lincosamides group (122 case). The distribution of the
presented groups by gender characteristics is shown i
n Fig. 1.

Among antiviral drugs, the cases of the ADRs devel-
opment prevailed when combined antiretroviral drugs
(266 cases), non-nucleoside reverse transcriptase inhib-
itors (NNRTIs) (194 cases) and nucleoside reverse tran-
scriptase inhibitors (NRTIs) (91 cases), were prescribed.
Rarely, adverse reactions were observed when a group of
protease inhibitors (69 cases), which is also used in the
treatment of infection caused by the human immuno-
deficiency virus, was administrated. The gender charac-
teristics study of the ADRs development in the group of
antiviral agents revealed that in all these groups, except
NNRTIs, the adverse reactions predominated in female
patients. In the NNRTIs group, the ratio of the ADRs de-
velopment cases in male and female patients was 47.9%
and 41.7%, respectively. In 20 notification forms, there
was no information about the patients’ gender.

The next group under study was the drugs that affect
the cardiovascular system. Table 5 presents the analysis
results of the ADRs reported cases by patients’ gender,
and Table 6 shows the significance of differences in the
subgroups. In terms of the ADRs incidence, the “lead-
ing” groups were the drugs that affect the renin-angio-
tensin-aldosterone (RAAS) system —37.48% of cases; the
drugs for the heart disease treatment — 17.51% of cases;
for calcium channel blockers — 12.45%; for peripheral va-
sodilators — 10.97% of cases.

In almost each of these groups, the number of the
ADRs cases registered in female patients prevailed over
the number of the ADRs cases observed in men. Among
the drugs that affect the RAAS system, the majority of
the ADRs cases were due to the use of angiotensin-con-
verting enzyme (ATE) inhibitors — 199 cases. It is worth
noting that the ratio of females and males with the
reported ADRs cases was 67.3% in this group (134 re-
ports; 95% Cl: 60.4-74.3%) and 32.7% (65 notification
forms; 95% Cl: 25.7-39.6%), respectively, which indi-
cates pronounced features of the ADRs development
when this group of drugs is used in patients of different
genders.
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Table 1 - Distribution of ADRs development cases by gender characteristics in accordance
with ATC-classification system of drugs

Males, Females, Information  Total number Percentage of ADRs
Group name of drugs in accordance absolute absolute about patients’ of ADRs development cases
with ATC classification system number of number of gender is development in using certain drug
cases cases missing cases groups
A — Digestive tract and metabolism 171 435 16 622 9.01
B — Hematopoiesis and blood 157 280 11 448 6.49
C — Cardiovascular system 265 542 4 811 11.75
D — Dermatology 47 78 1 126 1.83
G — Genitourinary system and sex 11 o5 1 107 1.55
hormones
H- Hor.mones for systemic us? . 11 28 1 40 0.58
(excluding sex hormones and insulins)
J — Antimicrobials for systemic use 1162 1582 120 2864 41.49
!_—Antlcancer drugs and 53 69 5 127 1.84
immunomodulators
M — Musculoskeletal system 180 310 492 7.13
N — Nervous system 328 399 734 10.63
P — Antiparasitic drugs, insecticides and 15 19 0 34 0.49
repellents
R — Respiratory system 112 181 1 294 4.26
5= Preparatlons'for t.he treatment of 34 37 0 71 1,03
sensory processing disorders
V — Other drugs 56 77 0 133 1.93
Total 2,602 4,132 169 6,903 100
90
81,2
§g ®
£3 70 70,7
g = 70 63,1 66,2 64,3
g3 57,5
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Figure 1 — Distribution of ADRs development cases by gender characteristics in antimicrobial agents group
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for systemic use (group “J01”)
Note: ABDs — Antimicrobial drugs
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Table 3 — Distribution of cases of adverse reactions development by gender characteristics

in group

llj ”

(antimicrobials for systemic use)

Information about

A . Total Percentage of total
Male gender Female gender atients’ gender is
& & P missging number of number of ADRs de-
ATC group ADRs de-  velopment cases for
Absolute Absolute Absolute velopment  drugs of group "J"
number % (95% Cl) number % (95% Cl) number % (95% Cl) cases (95% Cl)
of cases of cases of cases
Jo1 -
.. . 41,24 57,73 1,03 67,74
Antlmlcrot.nals 800 (39,0-43,5) 1120 (55,5-60,0) 20 (0,0-3,3) 1940 (65,9-69,6)
for systemic use
L‘:ﬁ ‘S’?g:'f“”ga' " 45,83 5 54,17 0 0,0 ” 0,84
85 1€ (25,8-65,8) (34,2-74,2) (0,0-20) (0-2,7)
systemic use
Ja(i‘tli\:eDar:agizst 85 57,43 62 41,89 1 0,68 148 >17
Mycobacteria (49,4-65,5) (33,8-49,9) (0-8,7) (3,3-7,0)
JO5 — Antiviral
32,99 52,99 14,03 23,39
agents for 221 592-368) > (a92-568) °F (1024178  °7° (21,6-25,2)
systemic use
igfa_a'r’:;m“"e 1 46,88 . 53,12 0 0,0 . 1,12
. . (29,6-64,2) (35,8-70,4) (0,0-17,3) (0,0-2,9)
immunoglobulins
. 60,0 30,0 10,0 1,75
107 - Vaccines 0 ue1-739) P (161-439) > (0,0-23,9) >0 (0,0-3,6)
40,57 55,24 4,19
TOTAL: 1162 (38,7-42,4) 1582 (53,4-57,1) 120 (2,4-6,0) 2864 100

Table 4 - Intergroup differences in ATC subgroups of group “)” by gender characteristics

Jo1 102 j04 105 106 107 All other
groups
X? and significance level of criterion
J01 — Antimicrobials for 0.421; 14.777; 203.31; 0.688; 41.899; 150.65;
systemic use = p=0.81 p<0.001 p<0.001 p=0.709 p<0.001 p<0.001
J02 — Antifungal drugs for i>-‘ -0.752 1.374; 4,517; 0.006; 5.49; 1.1842;
systemic use § =5 p=0.503 p=0.104 p=0.938 p=0.064 p=0.553
©
J04 — Drugs active against 2 _ 40.908; 1.5; 12.124; 20.566;
Mycobacteria £ p<000L p=0.379 p<0.001  p=0.472  p=0.002  p<0.001
@
JO5 — Antiviral agents for - _ 6.242; 15.073; 215.32;
systemic use g ~ ps0001  p=0.072  p<0.001 p=0.044  p<0.001  p<0.001
J06 - Immuneseraand 3 6.486; 1.699;
x = = = =
immunoglobulins o P=0705 p=1 p=0.446  p=0.023 p=0.039  p=0.428
g 14.702;
—_ i < = = = ’
JO7 — Vaccines 2 p<0.001 p=0.08 p=0.004 p<0.001 p=0.04 0<0.001
All other groups p<0.001 p=0.818 p<0.001 p<0.001 p=0.568 p<0.001
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Table 5 - Distribution of ADRs development cases by gender characteristics in group “C” (cardiovascular system)

Information about

Percentage of

Male gender Female gender patients’ gender is Total num-  total number of
missing ber of ADRs  ADRs develop-

ATC group develop- ment cases for

Absolute Absolute Absolute ment drugs used in
number % (95% ClI) number % (95% Cl) number % (95% Cl) &
f cases of cases of cases cases separate groups
° (95% Cl)
C01 — Drugs for
. 47.18 50.00 2.82 17.51
heart diseases o7 (390-554) 1 (a18-582) 4 (0.0-11.0) 142 (14.1-21.0)
treatment
Cc02 -

) . 0.00 100.00 0.00 0.12
Antihypertensive 055 979) 1 (019790 O (0.0-97.9) ! (0.0-3.6)
drugs

L 25.00 75.00 0.00 1.97
€03 = Diuretics 4 (0.5-49.5) 2 (50.5-99.5) 0 (0.0-24.5) 16 (0.0-5.4)
C04 — Peripheral 29 32.58 60 67.42 0 0.00 89 10.97
vasodilators (22.2-43.0) (57.0-77.8) (0.0-10.4) (7.5-14.4)
CO5-— 25 36.76 43 63.24 0 0.00 68 8.38
Angioprotectors (24.9-48.6) (51.4-75.1) (0.0-11.9) (4.9-11.8)
CO07 — Beta— 17 31.48 37 68.52 0 0.00 54 6.66
blockers (18.1-44.8) (55.2-81.9) (0.0-13.3) (3.2-10.1)
C08 — Calcium 22 21.78 79 78.22 0 0.00 101 12.45
channel blockers (12.0-31.5) (68.5-88.0) (0.0-9.8) (9.0-15.9)
C09 - Drugs

. 29.93 70.07 0.00 37.48
affecting the 91 213 0 304
RAAS system (24.3-35.6) (64.4-75.7) (0.0-5.6) (34.0-40.9)
C10- 10 27.78 26 72.22 0 0.00 36 4.44
Antilipedimics (11.4-44.1) (55.9-88.6) (0.0-16.3) (1.0-7.9)
32.68 66.83 0.49
TOTAL: 265 )97.361) %2 (63.4-70.3) 4 (0.0-3.9) 811 100

Note: Cl — confidence interval; RAAS — renin-angiotensin-aldosterone system.

Table 6 — Intergroup differences in subgroups of group “C” (cardiovascular system) by gender characteristics

co1 02 o3 o4 o5 o7 o8 09 clp Allother
groups
X? and significance level of criterion
Egir;z;:i::rtreat- 0.993; 3.736; 8239; 4538 6206, 20855 22.812; 6.1166; 37.229;
p=0.609 p=0.154 p=0.016 p=0.103 p=0.045 P<0.001 P<0.001 p=0.047 p<0.001
ment
€02 — Antihyperten- » 0.327; 0.481; 0577; 0.456; 0.278; 0.427; 0.381; 0.497;
sive drugs = P p=0.567 p=0.488 p=0.448 p=0.5 p=0.598 p=0.514 p=0.537 p=0.78
(]
3 0.362; 0.793; 0.247; 0.083; 0.177; 0.043; 0.538;
—_Di H Q — — ’ ’ ’ ’ ’ ’ ’
€03 — Diuretics g P 0175 p=1 p=0.547 p=0.373 p=0.619 p=0.774 p=0.674 p=0.835 p=0.764
C04 — Peripheral g _ y 0.299; 0.019; 2.811; 0.228; 0.276; 0.498;
vasodilators £ p=0.013  p=1  p=0.771 p=0.585 p=0.891 p=0.094 p=0.633 p=0.599 p=0.779
oo
CO5 - Angioprotec- & _ _ _ 0.372; 4.544; 121; 0.851; 0.889;
tors g p=0.106  p=1  p=0.56 p=0.614 p=0.542 p=0.033 p=0.272 p=0.356 p=0.641
= 1.758; 0.052; 0.141; 0.335;
- - o = = = = = ’ 4 ’ 4
CO7 — Beta-blockers % p=0.044 p=1 p=0.761 p=1 p=0.57 p=0.185 p=0.819 p=0.707 p=0.846
C08 — Calcium chan- ¥ _ _ _ _ _ 2.5; 0.532;  6.997;
nel blockers % P<0.001 p=1 p=0.752 p=0.103 p=0.037 p=0.244 00114 p=0.465 p=0.03
C09 - Drugs affect- ™ _ ~ ~ ~ ~ ~ 0.072; 4.278;
ing the RAAS system P<0.001 p=1 p=0.785 p=0.695 p=0.311 p=0.872 p=0.125 020.789 p=0.118
C10 - Antilipedimics p=0.063 p=1 p=1 p=0.674 p=0.391 p=0.816 p=0.495 p=0.85 p(}gzg’.l
All other groups P<0.001 p=1 p=0.63 p=1 p=0.648 p=0.91 p=0.027 p=0.12 p=0.657
Note: RAAS — renin-angiotensin-aldosterone system.
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Table 7 — Distribution of cases of adverse reactions development by gender characteristics in group “N”
(nervous system)

Information about

Percentage of

Male gender Female gender patients’ gender is Total num- total number
issi ber of ADRs
missing of ADRs
ATC group develop-
Absolute Absolute Absolute ment cases for drugs
number % (95% Cl) number % (95% Cl) number % (95% Cl) cases used in group
of cases of cases of cases N" (95% Cl)
NO1 — Anes- 40.71 57.14 2.14 19.07
thetics > (324-400) % 4s9es4 3 (00104 10 (15.5-22.7)
NO2 — Analge- 51.30 48.70 0.00 26.29
sics 99 (44.2-58.3) 94 (41.7-55.8) 0 (0.0-7.1) 193 (22.7-29.9)
NO3 — Antiepi- 14 31.82 29 65.91 1 2.27 44 5.99
leptic drugs (17.0-46.6) (51.1-80.7) (0.0-17.0) (2.4-9.6)
Ng:(;]?;r:;n 2 50.00 2 50.00 0 0.00 4 0.54
P (1.0-98.9) (1.0-98.9) (0.0-49.0) (3.1-4.2)
drugs
NO5 — Psycho- 44.65 55.35 0.00 21.66
leptics e (36.9-524) 28 (47.6-63.1) g (0.0-7.8) 152 (18-25.3)
NO6 — Psycho- 44.92 54.24 0.85 16.08
analeptics >3 (35.9-539) % (452-633) ! (0.0-9.9) 118 (12.5-19.7)
NO7 — Other
drugs for
42.11 55.26 2.63 10.35
e o = (30.9-533)  *?  (44.0-66.5) 2 (0.0-13.9) 7 (6.7-14.0)
nervous system
diseases
44.69 54.36 0.95
TOTAL: 328 (41.1-483) 3 (50.7-58.0) / (0.0-4.6) 734 100

Note: Cl — confidence interval.

Table 8 — Intergroup differences in separate subgroups of group “N” by gender characteristics

NO1 NO2 NO3 NO4 NOS5 NO6 no7  Allother
groups
X? and significance level of criterion
NO1 — Anesthetics 7.18; 1.123; 0.202; 3.72; 1.055; 0.105; 3.422;
p=0.028 p=0.57 p=0.904  p=0.156 p=0.59 p=0.949  p=0.181
. 9.281; 0.003; 1.54; 2.69; 6.489; 6.6;
o - IO p=001  p=0.959  p=0.215 p=0261 p=0.039  p=0.037
>
(]
NO3 — Antiepileptic § 0.559 0.009 0.598; 5.637; 2.617; 1.317; 3.737;
drugs S : : p=0.741 p=0.06 p=0.27 p=0.518  p=0.154
NO4 — Antiparkinso- .go 1 0.63 0.045; 0.069; 0.18; 0.078;
nian drugs = ’ p=0.832 p=0.967 p=0.914 p=0.962
[V
. a 1.364; 4.26; 1.972;
NO5 — Psycholeptics % 0.183 0.239 0.066 0=0.506 0=0.119 0=0.373
w
NO6 — Psychoana- 2 1.044; 1.57;
leptics 2 0.653 0.233 0.212 0.651 0=0.593 0=0.456
NO7 — Other drugs
for treatment of 0.96 0.045 0.545 0.174 0.691 2.642;
nervous system p=0.267
diseases
All other groups 0.148 0.042 0.121 0.521 0.681 0.239
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Figure 2 — Distribution of adverse reactions development cases by gender characteristics in the group
of drugs that affect cardiovascular system (group “J01”)
Note: ADRs — adverse drug reactions; ATE — angiotensine transforming enzyme; CCBAs — calcium channel-blocking agents.

A comparative analysis of differences in the ADRs
incidence rate in the administration of combined drugs
containing the ATE inhibitors and thiazide diuretics,
made it possible to determine that the ratio of the ADRs
cases in female and male patients was 75% (95% Cl:
62.3-87.7%) (45 cases) and 25% (95% Cl: 12.3-37.7%)
(15 cases), respectively. Among the drugs for the treat-
ment of heart diseases, the ADRs development cases in
the group of organic nitrates prevailed (43 cases). In this
pharmacological group, the ADRs cases were more of-
ten observed in male patients (32 cases) than in females
(11 cases), i.e. in 74.4% (95% Cl: 59.5-89.4%) and 25.6%
(95% Cl: 10.6-40.1%), respectively.

The study of the ADRs caused by the administration
of a group of calcium channel-blocking agents (CCBAs),
revealed the absolute predominance of the ADRs de-
velopment cases to dihydropyridine derivatives (100
cases, 99% of the total number of the ADRs to calcium
channel-blocking agents, most of which were observed
in female patients (78 cases).

In accordance with gender, the ratio of the ADRs de-
velopment cases in the administration of group “C07”
drugs (beta-blockers), was 68.5% (37 cases; 95% Cl:
62.9-91.2%) and 31.5% (11 cases; 95% Cl: 8.8-37.1%)
for female and male patients, respectively.

The distribution of notification forms about ADRs
(by gender) of the main pharmacological drugs groups
that affect the CVS is shown in Fig. 2.

In terms of the incidence rate of ADRs among the
notification forms registered in the ARCADe database,
the third place was occupied by the drugs that affect the
nervous system functions. A greater number of ADRs
in this case was due to the drugs administration of the
“N02” group — analgesics (193 cases). It is noteworthy
that for the entire group of analgesics, the predominant

Tom 10, Beinyck 2, 2022

number of ADRs cases was recorded in men (99 vs 94
cases in women), which distinguishes this group from
the rest analyzed.

In 159 cases, the ADRs were associated with the use
of the “N05” group — psycholeptics, among which the
ADRs development cases in female patients predomi-
nated (88 cases). The administration of local anesthetics
(group NO1) was associated with adverse reactions, 80
of which out of 140 cases, were observed in female pa-
tients. The distribution of all undesirable consequences
caused by the use of agents that affect the nervous sys-
tem functions, by gender characteristics, is presented in
Table 7.

Among analgesics, the largest number of ADRs was
caused by non-narcotic analgesics of the anilide group
(93 cases). The distribution of ADRs cases by gender
characteristics in the presented group was as follows: in
51 cases, ADRs were observed in male patients, and in
42 cases - in female patients, which amounted to 54.8%
(95% Cl: 44.7-65, 0%) and 45.2% (95% Cl: 35.0-55.3%)
of cases, respectively (Table 8).

In the NO5 (psycholeptics) group, the majority of
ADRs were associated with the use of antipsychotics
(126 cases, 79.2% (95% Cl: 71.5-87.0%) of the entire
NO5 group). Butyrophenone derivatives (28 cases) and
phenothiazine derivatives with a piperazine structure
(23 cases) were the leaders in the incidence rate of ADRs
in the group under study. It is important to notify that
in the administration of these groups, ADRs were more
often observed in the male patients, which was also ty-
pical for the entire group of antipsychotic drugs (men —
52.3%, women — 47.7%). For all other groups of drugs
that affect the nervous system functions, gender-specific
differences were due to the predominance of the ADRs
developing risk when they were used in female patients.
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DISCUSSION

The results of the present study indicate a higher
incidence rate of ADRs in female patients in all groups
of drugs, distributed in accordance with the ATC classi-
fication system. Taking into account the peculiarities of
the pharmacokinetics and pharmacodynamics of drugs
in female patients, the data obtained confirm a higher
risk of developing the ADRs in this category of individu-
als [16, 17].

The study of the group of drugs that affect the car-
diovascular system functions, revealed a high incidence
rate of adverse reactions to the drugs of the ACE inhibi-
tors group in the form of monodrugs and combinations
with thiazide diuretics. The data obtained in the study,
are comparable with the data presented by Rydberg
D.M. et al. [17], in which the ratio of female and male
patients with registered ADRs cases to the drugs of the
ACE inhibitor group, was 51.6% and 48.4%, respective-
ly, and for the drugs combined with thiazide diuretics
— 56.4% and 43.6%, respectively [17]. The data of the
literature review studying the features of the ADRs de-
velopment in patients of different genders administrat-
ed with drugs from the ACE inhibitor group, made it pos-
sible to identify possible causes of a high incidence rate
of ADRs in women. Among them, a more pronounced
effect of genetic polymorphisms of bradykinin receptors
and ABO genes associated with the level of ATE and the
risk of developing cough against the background of the
ATE inhibitors use, as well as the effect of changing sex
hormones levels during the menstrual cycle on the RAAS
system [18]. In experimental models, androgens stimu-
late the RAAS system, while estrogens and progesterone
decrease the plasma renin activity, the ATE activity, and
aldosterone levels [19]. There is also evidence of a high-
er risk of dry cough developing in female patients when
using ATE inhibitors, which may be due to the genetic
polymorphism of bradykinin receptors and ABO genes
associated with plasma ATE levels [20].

The study of gender characteristics of the ADRs de-
velopment in the administration of

the calcium channel-blocking agents (CCBAs) group
(dihydropyridine derivatives), conducted by Rydberg
D.M. et al. [17], confirmed the results gained on the pre-
dominance of the ADRs development cases in female
patients (59% of cases). These data are comparable with
the results of studying the safety of amlodipine in clini-

cal practice, which revealed a high risk of developing pe-
ripheral edema and a significant effect of this group on
the level of blood pressure in females during the use of
amlodipine [21].

Similar results on the predominance of the incidence
rate of adverse reactions in female patients during the
administration of the drugs that affect the cardiovascu-
lar system were obtained in the study conducted by the
National Pharmacovigilance Center of the Netherlands
and the study by Yu Y. et al. [22]. In these studies, the ra-
tio of the ADRs frequency o in female and male patients
using antihypertensive drugs was 53.1% and 46.9%, re-
spectively.

Clinical studies have also revealed higher risks of de-
veloping ADRs in female patients when using the drugs
that affect the central nervous system function (selective
serotonin reuptake inhibitors, antidepressants) [23, 24].

The data gained by De Vries et al., which indicate a
higher frequency of the ADRs development with the use
of tetracycline, penicillin, beta-lactam antibiotics, except
for penicillins, macrolides in females [25].

The results of this study concerning the gender cha-
racteristics of the ADRs development in the administra-
tion of antimicrobials, were comparable with De Vries et
al’s data, which indicate a higher incidence rate of the
ADRs development when using tetracycline, beta-lact-
am antibiotics groups, except penicillins, macrolides in
females [25].

CONCLUSION

The study of the gender characteristics of the phar-
macotherapy safety, carried out on the basis of the data
of the ADRs notification forms registered in the Republic
of Crimea, confirmed a higher likelihood of developing
undesirable consequences of the drugs in female pa-
tients. This may be due to the peculiarities of the phar-
macokinetics and pharmacodynamics of drugs in the fe-
male body, psychological factors, a more frequent use of
drugs by this category of people. However, despite the
obvious physical and physiological gender differences,
the efficacy and safety features of drugs are very rarely
taken into account when conducting pharmacotherapy
in females. The implementation of the drug choice, tak-
ing into account the specific gender characteristics, can
lead not only to better treatment outcomes, but also to
the increased patient compliance.
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