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The number of data about the gender differences in the course and treatment of cardiovascular diseases is continuously
growing. In recent years to prescribe the gender-based treatment becomes more popular. In this publication the results of
comparative assessment of the platelet hemostasis activity in men and women (106 patients) by long-term therapy with
acetylsalicylic acid (ASA) are presented. According to our data the long-term administration of ASA in a standard dose
inhibited the platelet aggregation less effective in females than in males. This effect was also the most prominent in the
case of the arachidonate-induced platelet agregation associated with the response to ASA. Thus, in this work the gender
differences in respond to ASA monotherapy in ischaemic heart disease (IHD) have been revealed. It can be used for further
development of the treatment guidelines with focus on the gender-differentiated therapy. Further investigations in this

field are crucial.

he cardiovascular diseases

(CVD) are the leading cause
of death in the world for many cen-
turies already, taking up to 18 mil-
lion people per year. Annually in
Europe more than 4 million peo-
ple die from CVD complications,
it is 47% of all mortality cases.

For many years the highest mor-
tality rates from CVD are in Eas-
tern European countries, includ-
ing Ukraine [15].

In Europe in the general mor-
tality structure there are some gen-
der differences: cardiovascular mor-
tality in women is higher than in
men (42% vs 38%) [6]. In Ukraine
this difference is even more sig-
nificant - 57.2% vs 42.8%. This
fact indicates the unsolved issue
of the gender approach to CVD
therapy [4].

The first data about the need
to consider gender differences in
the treatment of CVD appeared more
than 10 years ago. In 2004 the Ame-
rican cardiologist association star-
ted the programme “Red in Women”

(focus on women), and in 2005 the
European cardiologist society sup-
ported this initiative with the own
programme “Women at Heart”. The
aim of these programmes was in-
troduction of the gender approach
to identification and treatment of
CVD.

The randomised controlled
trials, activities for the primary and
secondary prevention of CVD with
the focus on the female popula-
tion were conducted at the state
level in the USA and resulted in
three-fold decrease of the [HD mor-
tality in women compared to 1980.
This result was achieved both by
the influence on risk factors and
introduction of the active targe-
ted treatment strategy [4].

The Joint British Societies (JBS)
in the recently published recom-
mendations for the CVD preven-
tion call for more attention on pa-
tients with low and moderate risk.
As scientists note, the middle-aged
women are often undertreated for
prevention of atherosclerosis and
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CVD although most of the risk fac-
tors are modified most easily and
favourably [13].

The number of data about the
gender differences in the course
and treatment of cardiovascular
diseases is continuously growing.
In recent years to prescribe the
gender-based treatment becomes
more popular [1, 7,10, 11].

The need in the differentiated
approach is based on pathogene-
tic features of the disease associa-
ted with gender. For example, he-
mostatic disorders that are the
basis of all cardiovascular events
are significantly different in men
and women [5]. The specific gen-
der differences in the pharmaco-
kinetics of drugs can make a di-
rect contribution to the effective-
ness of treatment [14].

The peculiarities of pharma-
codynamics, in particular decrease
of activity of some enzymes, can
also play a key role in the thera-
peutic effect and in development
of the adverse drug reactions [12].

The gender differences in the
use of acetylsalicylic acid (ASA)
for the primary prevention in ma-
les and females are shown in the
current guidelines. Despite some
differences, all of them agree that
the use of ASA for the primary pre-
vention is recommended only if
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Table 1

Demographic and clinical characteristics of patients (n=106)

Characteristics Males, n=61 Females, n=45
Age 57.61£7.97 63.169.11
Smoking 45 (73.8%) 13 (28.9%)
Genetic predisposition for CVD 42 (68.9%) 33(73.3%)
Arterial hypertension 46 (75.4%) 39 (86.7%)
Diabetes mellitus type 2 29 (47.5%) 30 (66.7%)
Ml in anamnesis 46 (75.4%) 35 (77.8%)
Stable FC Il stenocardia 23 (37.7%) 18 (40.0%)
Stable FC Il stenocardia 31 (50.8%) 21 (46.7%)

potential benefit is greater than
risk of hemorrhagic complications.

Practical approaches to the use
of ASA for the secondary preven-
tion of IHD in males and females
are similar. The background for
these recommendations is the ab-
sence of gender differences of ASA
use in decrease of cardiovascular
events as shown in many clinical
trials [9].

Thus, the issue of efficacy of
antiplatelet therapy in the secon-
dary prevention is not complete-
ly solved.

Based on the above the aim of
our study was to compare the ac-
tivity of platelet homeostasis in ma-
les and females in the long-term
therapy with ASA.

Materials and Methods

In the study 106 patients with
chronic forms of IHD (post-infarct
cardiosclerosis, stable stenocardia
of the II-1II functional class ten-
sion) were included. Diagnosis was
determined according to the guide-
lines of the European Cardiologist
Society and the corresponding gui-
delines of the Association of Car-
diologists of Ukraine. All patients
received standard therapy: ASA
(75 mg), statins (10-40 mg of ator-
vastatin or 10-20 mg of rosuvasta-
tin), beta-blockers (2.5-10 mg of
bisoprolol), ACF inhibitors or an-
giotensin II blockers in the cor-
responding doses.

All patients included into the
study underwent a standard cli-
nical examination: physical exami-
nation, measurement of the Body

Mass Index (BMI), analysis of blood
lipids: total cholesterol (TC), high-
density lipoproteins (HDL), low-
density lipoproteins (LDL), trigly-
cerides (TG). To assess metabo-
lic changes the carbohydrate me-
tabolism indicators were measu-
red (fasting glucose, glycosylated
hemoglobin). The study of the pla-
telet aggregation was performed
using the turbidimetric method.
As aggregation inductors ADP was
used (the final concentration in
the cell was 1x10° mol/l), arachi-
donic acid (the final concentration
in the cell was 1 mmol/I). The com-
plete blood count was carried out
on a MS-4 No. 3B0435 hemato-
logical analyzer (France). Among
the results obtained the platelet
count, as well as the mean plate-
let volume (MPV), platelet disper-
sion width (PDW) and platelet-
crit (Pct) were assessed.

All data were assessed using
statistical software package Excel
for Windows and STATISTICA. For
quantitative parameters the hy-
pothesis about the normal dis-
tribution law was tested by the
asymmetry index.

Results and Discussion

The comparative analysis of de-
mographic and clinical characte-
ristics of males and females inclu-
ded into the study (Table 1) sho-
wed the following. When compa-
ring the severity of disease (the
number of old myocardial infarc-
tions (MI) and severity of steno-
cardia were not significantly dif-
ferent in the groups) females were

older (p < 0.05) and had more often
diabetes mellitus type 2 (DM2).
Genetic predisposition and the pre-
sence of arterial hypertension were
not significantly different. At the
same time, males were 3 times
more often past smokers.

Significant gender differences
were observed when assessing cli-
nical and biochemical characteri-
stics (Table 2). In females BMI and
the fasting glucose level were higher
than in males (p < 0.05), it is pro-
bably related to higher proportion
of patients with DM2 in the fema-
le group.

When assessing lipids in the
blood the parameters between
groups were not significantly dif-
ferent, excluding the level of high-
density lipoproteins.

The analysis of the thrombo-
cytogram parameters was not also
shown significant differences.

The aggregative capacity of pla-
telets in groups had significant dif-
ferences. The arachidonate-indu-
ced aggregation was significant-
ly higher in women both by the to-
tal index of the platelet aggrega-
tion (TIPA) and by the speed of
aggregation (p<0.05). The ADP-in-
duced aggregation of platelets was
not significantly different from
TIPA, but had a higher speed in
females.

According to our results the
long-term administration of ASA
in a standard dose inhibited the
platelet aggregation less effective
in females than in males. This ef-
fect was also the most prominent
in the case of the arachidonate-
induced platelet aggregation as-
sociated with the response to ASA
administration.

In this work the indicators of
platelet hemostasis without anti-
platelet therapy have not been stu-
died due to impossibility to with-
draw these drugs in patients with
coronary artery disease for ethi-
cal reasons.

Despite the fact that modern
guidelines of [HD treatment do not
include special tactics for prescri-
bing medicines differentiated by
gender the possible mechanisms
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Table 2

The main clinical parameters of the patients included
into the study (M+3), (n=106)

Parameters Males, n=61 Females, n=45 p
BMI, kg/m? 29.71+2.34 31.45+3.46 <0.001
Fasting glucose, mmol/I 6.72+2.71 7.76+3.04 0.011
HbA, % 6.08+1.48 6.54+1.49 0.084
TC, mmol/I 4.61+1.34 4.94+1.29 0.133
LDL, mmol/I 2.56+1.08 2.79+0.88 0.132
HDL, mmol/I 1.15+0.31 1.27+0.32 0.021
VLDL, mmol/I 0.97+0.85 0.78+0.37 0.573
TG, mmol/I| 2.14+1.80 1.75+0.81 0.683
Parameters of the platelet aggregation
TIPA o % 59.69+18.33 63.90+21.07 0.156
Speed of PA .5, Unit/min 0.13%+0.08 0.17+0.06 0.014
TIPA ..., % 11.39+15.06 15.76+£17.77 0.046
Speed of PA ..., unit/min 0.08+0.08 0.10+0.05 0.027
Parameters of the thrombocytogram
Platelets, 10%/I 181.88+58.84 187.69+43.26 0.281
MPV, fl 8.75+7.17 8.01+0.66 0.963
PDW, % 10.40+3.29 11.05+3.02 0.493
Pct, units 0.14+0.05 0.17+0.13 0.264

in results of CVD treatment in ma-
les and females are continuously
discussed.

One of the possible causes is
the low efficacy of antiplatelet the-

rapy of CVD in women. The results
of some studies show the increa-
sed reactivity of platelets and higher
prevalence of ASA-resistance in wo-
men [18], but they are not sup-

ported by the results of other stu-
dies [10, 21, 29, 30].

While comparing the effect of
ASA high dose (81 mg per day) on
platelets of the healthy people of
the middle age (females with IHD
genetic predisposition and males)
Becker et al. revealed the high ini-
tial reactivity of platelets in fema-
les [9]. Further administration of
ASA decreased the platelet reac-
tivity in males and females almost
equally. But after ASA administra-
tion in females the platelet reacti-
vity was higher due to the higher
primary level. Increase of the dose
(up to 325 mg) did not overcome
this inequality [8].

CONCLUSIONS

1. There are gender differen-
ces in respond to ASA monothera-
py in IHD. The residual platelets
reactivity in females when using
ASA is significantly higher than
in males. This can impact on the
disease course and outcomes.

2. Insufficiency of the basic
knowledge in gender differences
in treating CVD requires further
studies on this issue. Development
of the treatment guidelines with
focus on the gender-differentiat-
ed therapy is crucial.
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TEHAEPHI OCOBJIMBOCTI AHTUTPOMBOILIMTAPHOI TEPAIII IPY IIEMIYHIN XBOPOBI CEPLIS
L.A.3ynauneys, 0.€.3anposaavHa*, €.®.I'pinyos, I.A.Ompiwko

HayioHaawHuii ghapmayeemuyHuii ynieepcumem, /1Y «HayionaavHuil incmumym mepanii im. JI1. T.Manaoi
HAMH Ykpainu»*

Katouosi caoea: iwemiuna xeopoba cepysi; aHmumpomboyumapHa mepanis; ayemuacaniyu108a Kucaoma; 2eHoepHi
gidMiHHOCMI

Y 368’3Kky 3 nocmitiHo 3pocmaro4or KiabKicmio daHux npo eaxcausicms cneyu@divHux ceHoepHuUx eidMiHHOcmetl Mixc
3aX80pPHBAHHAMU Cepyeso-CyOUHHOI cucmeMu 8 OCMAHHI POKU NPUSHAYEHHS AIKY8AHHS 3 YPAXYB8AHHAM 2eHOePHUX 0CO-
6s1ugocmell cmae gce 6iabw 3ampebysaHum. Y dauiii nybaikayii npedcmasseHi pezyasbmamu nopieHsAbHOI OYIHKU ak-
mueHocmi mpomboyumapHozo 2emocmasy y 4o.108ikie i xcinok (106 nayienmis) npu mpusaiti mepanii ayemuacaniyu-
/108010 Kuc/10moro. 3a Hawumu daHumu mpueaauli nputiom ACK y cmandapmHomy 003y8aHHI YUHUS MeHWUTl 8n1uU8 Ha
azpezayitiHy 30amHicmb mpom6oyumie y H#CiHOK, Hidc y 40108iKi8, npuuoMy ye 6y/10 HALIOLIbW 8UPAHCEHO NPU apaxido-
Ham-iHdykosaHill azpezayii mpomboyumis, mo6mo mozs10 6ymu 6e3nocepedHbo nog’sasame 3 8ionosiddiw Ha ACK. Takum
YuHoM, 3agpikcoeani ceHdepHi eidminHocmi y 8idnogidb Ha moHomepanito ACK npu I1XC, wo o6ymoeioe HeobxidHicmb
npogedeHHst nodasbuwux docaiddiceHs i3 3a3Ha4eHoi npobaemMu 3 MONHCAUBOH NOJANbUIOI0 PO3pObKOt dudeperyiliosaHux
3a 2eHOepHOI 03HAKOI CMAHAApmMIie AIKY8aHHSI.

TEHJEPHBIE OCOBEHHOCTHU AHTUTPOMBOIIMTAPHOM TEPAIIMU ITPU UINEMUYECKOM BOJIE3HU CEPALIA
H.A.3ynaney, O.E.3anposaavHasn*, E.®.I'punyos, H.A.Ompuwko

HayuonaavHblil papmayeemuueckuii ynueepcumem, I'V «HayuoHaabHbuIll uHCmMumym mepanuu
um. JI.T.Manoii HAMH YkpauHbi»*

Katouesvle cnosa: uwemuyeckas 601e3Hb cepdya; aHMuUmMpoM60yumapHas mepanus; ayemuacaiuyua08as Kucaoma;
2eHdepHble pasaudus

B ces13u ¢ nocmosHHo 8o3pacmarnwum KoAu4ecmeom 0aHHbIX 0 8AHCHOCMU cneyuduyveckux 2eHOepHbIX pasAudull Mexcoy
3a60s1€8aHUAMU CepdevHO-cocyducmoli cucmembl 8 noc1edHue 200bl HA3Ha4eHue 1e4eHUsl C yHemom 2eHOepHbIX 0Co6eHHocmell
cmaHosumcs ece 60/1ee 80cmpe608arHHbIM. B Hacmoswetl ny6aukayuu npedcmag/exsl pe3yabmamsl CpasHUMeAbHOU
OYeHKU aKmUugHoCmu mpomboyumapHo20 2emMocmasa y MyxcyuH u sxceHuuH (106 nayuenmos) npu daumenbHol mepa-
nuu ayemuicanuyu108oti kucaomoti. Ilo Hawum 0aHHsIM daumenvHblii npuem ACK 6 cmaHdapmHolii do3uposke oKa3wl-
8a/1 MeHbuUlee 8AUSHUE HA A2Pe2ayUoOHHYH CNOCOGHOCMb MPOMOOYUMOB Y HCEHWUH, YeM Y MYHCHUH, NpU4eM 3mo 0bl/10
Haubo1ee 8bIpaACeHo Npu apaxudoHam-uHOyyupo8aHHoll azpe2ayuu mpomooyumos, m.e M02/10 6bimsv HenocpeodcmeeH-
Ho ces3aHo ¢ omeemoM Ha ACK. Takum o06pasom, 3adhukcupo8aHbvl 2eHdepHble pazauyus 8 omeeme HA MOHOMEPANUH
ACK npu UEC, umo o6ycaoeiugaem Heo6xodumocms npogedeHust daabHeliuux uccaedogaHuli no ykazaHHol npobaeme ¢
803M0JicHOU nocaedyroujeti pazpabomkoli dugepeHyupo8aHHbIX N0 2eHOePHOMY NPUSHAKY CIMAHOApimoe eyeHusl.
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