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Summary

Introduction: Safety issues of drug combinations (DC) are always in the focus of attention of physicians, and special
attention is required for elderly patients. Especially this problem relevant in recent years due to the increased level of
polypragmasy in comorbid patients receiving drug therapy for the treatment of several diseases. It is possible to predict and
prevent adverse effects of drug combinations, if to know the mechanisms of drug interactions.

Aim: To determine the risk factors of complications arterial hypertension pharmacotherapy in the combined use of
antihypertensive and antiagregant drugs in the elderly.

Materials and methods: The study design was a single-center randomized prospective clinical trial. A total 343 patients
who were followed up on an outpatient and inpatient basis for more than 3 years (mean follow-up period 4.1+1.0 years) were
included in the study. Of these, 209 were women and 134 were men. There were 236 patients in the age group 66-70 years
(68.8%), and 107 patients (31.2%) were older than 70 years (up to 80 years at the beginning of the study). A comparison of
outcomes categorized into 2 groups - vascular and renal complications - was performed to determine the main outcomes.
The endpoints of the study were: development of renal insufficiency Il stage, patient death from any cause; development of
acute coronary or cerebral circulatory failure.

Results: During the analysis of data obtained during an average of 4.1+1.0 years, 104 cases of CRI Il stage
development were identified. Co-administration of ACE inhibitors with antiaggregant drug was accompanied by statistically
significant increase in the incidence of CRI Il stage (incidence ratio 1.31 with 95% ClI from 1.12 to 1.53).

Conclusion: Thus, the use in clinical practice for a large population of patients with cardiovascular diseases
combinations of ACE inhibitors with NSAIDs significantly increase the risk of renal failure. Particular caution in the use of
such a combination is required in risk groups: in elderly patients, with concomitant CKD, and comorbid conditions. In case of
use of NSAIDs in patients receiving ACE inhibitors, monitoring of renal function parameters is required.

Key words: arterial hypertension, pharmacotherapy, drug interactions, renal failure, elderly age.

AHHOTauusA
KOMBMHMUPOBAHHAA ®PAPMAKOTEPANMUA KAK ®AKTOP PUCKA
PA3BUTUA NOYEYHOU HEQOCTATOYHOCTMU
Y NIAL CTAPLUEN BO3PACTHOM rPYHnnbl

Anrepum E. Mycuna, https://orcid.org/0000-0002-0114-5397
PanxaHn E. Tyneyraesa?, https://orcid.org/0000-0002-0462-5230
Axxxan B. XKymaran?, https://orcid.org/0000-0003-4558-5316
Acenb E. KakbiTaeBal, https://orcid.org/0000-0003-1943-5859
XKaubin B. UmarynnunHal, https://orcid.org/0009-0005-3082-3811

Apunb B. XKaHekeHoB1, Acem A. PaxumxaHosa'

1 HAO «MeauuMHCcKuin yHuBepcuteT Cemen», Kachenpa cdpapmakonorum umenu npocgpeccopa M.H. MycuHa,
r. Cemen, Pecny6nuka KasaxcTtaH.

BeepeHue: Bonpockl 6e30nacHoCTM koMOMHaLmMiA nekapcTBeHHbIX cpeacTs (JIC) MOCTOSIHHO HaxoAsTcs B LiEHTpe
BHUMaHUS Bpayeil, 0COOEHHOTO BHUMaHMs TPebYIOT MauMeHTbl CTapLuel BO3pacTHOW rpynnbl. dTa npobnema ocobeHHO
akTyanbHa B MOCMEAHWe TOAbl B CBS3W C BO3POCLUMM YPOBHEM MOMMMparMasuy KOMOPOWAHbLIX MaLMEHTOB, MOMYyYaLLMX
NEKapCTBEHHYK Tepanuio Ans NeYeHUst Heckonbkux 3aboneBaHui. [peackasatb M nmpegynpeguTb HebnaronpusiTHble
nocneactens kombuHawmm J1C BO3MOXHO, eCrivt 3HaTb MEXaHU3Mbl EKapCTBEHHOTO B3aNMOLENCTBS.
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LUenb: onpegenutb hakTopbl pucka OCROXHEHUN hapmakoTepanun Al mpM  COYETAHHOM  WUCMOMb30BaHMM
aHTUMUNEPTEH3NBHBIX M aHTUArperaHTHbIX NPenaparoB Y NL CTapLUen BO3PaCTHON rpynmbl.

Matepuansi u meToabl: [Iu3aiiH UcCnesoBaHWs — OQHOLEHTPOBOE PaHLOMU3NPOBAHHOE MPOCMEKTUBHOE KIMHNYECKOE
uccriegoeanue. Bcero B uccnegoBaHue BkMtoveHbl 343 nauumenTta, Habniogaslmxcs ambynaTopHO W B YCNOBMSX
CTauuoHapa B TeveHue bonee 3 net (cpeaHuit cpok HabntoaeHus 4,1+1,0 roga). M3 Hux xeHLwmH 6bino 209, MyxumnH — 134,
B BospactHoit rpynne 66-70 net Haxogunoch 236 nauueHToB (68,8%), ctapwe 70 net (go 80 neT Ha MOMEHT Hayana
nccregoeanmss) — 107 (31,2%). [ns onpegeneHus OCHOBHbIX pe3ynbTaToOB MPOBEAEHO CPaBHEHWE WMCXOAOB,
pacnpefeneHHbIX Ha 2 rpynnbl — COCYAUCTbIE M MOYEYHbIE OCTOXHEHUS. KOHEUHbIMM TOYKaMW UCCnefoBaHUs SABMSANUCH:
pasBUTHE MOYEYHON HemocTaTouHOCTW |l €T, cmepTb nauueHTa OT M06OM MPUYMHBI; Pa3BUTUE OCTPOTO HapyLUEHMs
KOpPOHapHOro i LepebparbHoro KpoBoobpaLLeHus.

Pe3ynbTatbl nccnegoBaHUs. B Xoae BbINOMHEHWS aHan3a JaHHbIX, MONyYeHHbIX B TeyeHne B cpegHeM 4,1+1,0 roga,
Obino BoiseneHo 104 cnyvas passutus XIMH 11 ct. CouyeTaHHbiin npuem WAM® ¢ aHTWarperaHTHbIM npenapaTom
COMPOBOXAANCS CTaTUCTUYECKM 3HAYMMBIM YBENUYEHWEM YacToTbl pa3suTis XIH Il ¢T. (oTHowweHus yacToTsl 1,31 npn 95%
N ot 1,12 go 1,53).

BbiBoab!: Takum 06pa3om, MCNONb30BaHKE B KNUHNYECKON NpakTuke Ans 60NnbLLION NONynsUmMM NauneHToB C CEpAeYHO-
cocyamucTbiMi 3abonesanusiMi komBuHaumin MAM® ¢ npenapatamu HIMBC 3HaYuMO NOBbILAIOT PUCK PA3BUTUS MOYEYHOM
HepocTaTtoyHocT. Ocobasi OCTOPOXHOCTb MPUMEHEHWS Takoi KomOuHauwu TpebyeTcs B rpynnax pucka: y MOXumbix
nauueHToB, npu conytctaytowen XBIM, u komopbugHbix coctosHusx. B cnyyae npumenenns npenapatos HMBC
nauueHTamu, nonyyaiowmmu MAM® TpebyeTcs MOHMTOPUHT NoKasaTenen yHKLMM NoYex.

Knrouesbie cnoga: apmepuarnbHas sunepmeHsus, hapmakomepanus, IekapecmeeHHble 83aumodelicmaus, noyeyHas
HedocmamoyHOCMb, NOXUsol eospacm.
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Kipicne: [opi-napmek kombuHaumsnapbibiH, (03) kayincisgiri macenenepi fapirepnepaiH YHeMi HasapblHaa, erge
XacTafbl NaLMEHTTEP epekLle Hasap ayaapyabl Tanan etedi. Byn macene acipece CoHFbI Xbinaapsl bipHelle aypynapasbl
emaey YLWiH gapinik em anatbiH KOMOpPOUATI NauWeHTTepAiH nonunparMasus AeHrediHiH, XoFapbinaybiHa GannaHbICTbl
e3ekTi 6Gonbin oTbip. [3 e3apa opekeTTecy MexaHu3mpepiH OinreHaikTeH Aopi-G4opMeKTEpPdiH, KOMOMHALMSACHIHBIH,
KaFbIMCbI3 9CepiHiH, cangapblH bomkayFa xaHe anablH anyra 6onagbl.

Makcarbl: erfie xacTafbl agampapga rnepTeHsnsFa Kapchl KoHe aHTUarperaHTTbl npenapaTTapabl Oipre KonpaHfFaH
kesne Al hapmakoTepanusachiHbIH acKbIHYbIHbIH, Kayin (hakTopnapbiH aHbIKTay.

Matepuanpap xoHe apictep: 3epTTey Au3aitHbI-6ip OpTanbIKThl paHAOMU3aLMANaHFaH bonawarbl 6ap KIMHUKaNbIK
3eptTey. 3epTTEyre ambynaTopusnbIK XaHe CTalnoHap xafFaanibiHaa 3 xbingaH actam (opTawa bakeinay mepsimi 4,1+1,0
Xbl) 6akpinanFaH 343 naumeHT eHrisingi. OHbIH iwinae aengep 209, epnep 134 6onabl. 66-70 xac ToObIHAA 236 NaumeHT
(68,8%), 70 xactaH ackaH (3eptTey bactanraH ke3ge 80 xacka fgewiH) — 107 (31,2%) Gongbl. Heriari HoTUXENEpi aHbIKTay
YWiH 2 Tonka 6eniHreH HaTWXenepai canbICThIPY XYPrisingi — KaH Tamblprapsl xaHe OyApek ackpiHynapbl. 3epTTeyin,
COHFbl HykTenepi: Il gopexeni Oyiipek XeTKINiKCi3AiriHiH, 4aMybl, HayKacTblH, ke3 KenreH cebenneH KailTbic Oonybi;
KOpOHapIbIK HeMece Liepebpangbl KaH aiHanbIMbIHbIH XeLen Oy3binybiHbIH, AaMybl.

3epTTey HaTMXenepi: opTalla ecenneH 4,1+1,0 xbin iWiHAe anbiHFaH AepekTepdi Tanaay 6apbicbinga Il gapexeni CEX
LamyblHbIH, 104 xaFaaibl aHbIKTangbl. AHTHarperaHTTbl npenapatneH GipikTipinreH AA®U kabbingay Il papexeni CBX gamy
KUINiriHiH, cTaTUCTUKaNbIK MaHbI3Lb! oFapbinaybl 6onabl (1,12-geH 1,53-ke pedtinri 95% O kesiHae 1,31 Xminik KaTbiHAChI).

KopbiTbiHAbINap: CoHbIMEH, XYpPek-KaH Tamblipriapbl aypynapbl 6ap nauueHTTepdiH, ynkeH nonynsaumuscel ywiv AAGU
neH KKBC npenapaTTapbiHbiH, KOMOMHaLMsANapblH KongaHy Oyipek KeTKimikcisgiriHiH gamy KayniH anTapnblkran
apTTbipagel. MyHaan KoMOWHALMSHBI KONAaHYObIH, epeKLe CaKTbIFbl MblHA TOYeKen TOMmTapbiHAa KaXeT: erae XacTafbl
naumeHTTepge, inecne BCA xoHe Kkatap XypeTiH xafganinapga. AAGU (MAMO®) kabbinganteiH naumenttep KKBC
npenapaTTapblH KongaHfFaH xaraanga byipek yHKUMACHIHBIH KOPCETKILUTEPIH MOHUTOPWHIIH XYPridy Tanan eTineai.

Tyliindi ces3dep: apmepusiibiK 2unepmeHsus, apmakomepanus, Oopinik e3apa opekemmecy, 6ylpek
xemkinikciadiai, e20e xac.
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Introduction

Antihypertensive therapy is one of the most common
areas in the pharmacotherapy of socially significant
diseases. This is due to the high prevalence of arterial
hypertension in the population and its dominant role as a
risk factor for disability and mortality [1,2]. Simultaneously
with the increase in BP, there is a negative impact on the
hemostasis system [3]. The high risk of thrombosis in
patients with arterial hypertension determines the need for
antiaggregant and sometimes anticoagulant therapy [4,5].

At the same time, it is not always possible to use a
single drug in antihypertensive therapy, and their
combination with each other and with antiaggregants may
be dangerous [6,7].

There are a number of factors that increase the risk of
adverse effects when applying combinations of
antihypertensive drugs and their combinations with
antiaggregant drugs. First of all, it is elderly age and the
presence of concomitant diseases of internal organs [8,9].
Metabolism of most drugs in the liver and excretion of them
or their metabolites through the kidneys determine the main
target organs [10]. At the same time, kidney damage itself
can worsen the degree of AH [11].

Aim of research: to determine the risk factors of
complications of AH pharmacotherapy in the combined use
of antihypertensive and antiaggregant drugs in the elderly.

Materials and methods: Study design — A single-
center randomized prospective clinical trial.

Inclusion Criteria:

- Age over 65 years;

- presence of arterial hypertension stage II-1l;

- Availability of reliable data on patients' use of and
adherence to antihypertensives and acetylsalicylic acid as
an antiaggregant medication;

- availability of examination results in accordance with
the study protocol.

Exclusion criteria:

- symptomatic arterial hypertension;

- The presence of pathology that excludes dynamic
analysis of renal function (glomerulonephritis, other renal
damages with chronic insufficiency Il degree on the moment
of examination);

- presence of pathology that is a contraindication to the
use of antiaggregant drugs (peptic ulcer and other.).

- declining to participate in the study.

A total of 343 patients followed up on an outpatient and
inpatient care basis for more than 3 years (mean follow-up
4.1+1.0 years) were included in the study.

Among them, there were 209 women (60.9%) and 134
men (39.1%). In the age group of 66-70 years there were

236 patients (68.8%), older than 70 years (up to 80 years at
the beginning of the study) - 107 (31.2%). The mean age of
the examined patients was 69.7+4.3 years. The history of
arterial hypertension ranged from 5 to 20 years or more
(mean, 12.7+3.2 years).

Al patients had concomitant diseases of the
musculoskeletal system, respiratory system, gastrointestinal
tract, nervous system and others. The number of
comorbidities ranged from 4 to 17 (mean 7.2+1.3).

The methods of examination of patients included a
complex corresponding to the Protocols of Diagnosis and
Treatment of Arterial Hypertension.

To determine the achievement of the target BP and the
degree of deviations from it, daily monitoring of the BP
profile with calculation of the main parameters was
performed once every 6 months.

In addition, methods of renal function testing (creatinine
determination, GFR) were used in the framework of the
work, applied once every 6 months or, in the presence of
deterioration detected in the previous period - once every 3
months. In the presence of further deterioration in the
dynamics, the attending physicians were given
recommendations to change antihypertensive and (or)
antiaggregant therapy.

To determine the main results, we compared outcomes
classified into 2 groups - vascular and renal complications.
The endpoints of the study were: development of renal
failure Il stage, patient death from any cause; development
of acute coronary or cerebral circulatory failure.

Results of investigation

Figure 1 shows the distribution of drug groups and their
combinations that were used in the treatment of arterial
hypertension in the study population.

In the treatment of AH in older patients, a wide range of
drugs was used, both those obtained from the health
insurance system and those purchased by patients. As a
result, the structure was diverse and there was no
significant dominance of any class or combination. The
most commonly used combinations and/or combination
medications included an ACE inhibitor and a diuretic, as
well as a calcium antagonist and an ACE inhibitor and a
calcium antagonist and a diuretic. The remaining treatment
options accounted for 42.3%.

Acetylsalicylic acid in dosage ranging from 0.25 g to
0.375 g was used as an antiaggregant drug in all cases.

According to the literature, the combination of ACE
inhibitors and aspirin has been identified as the most
dangerous for renal function [12,13].
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17,8%

Obeta blockers

Ocalcium antagonists

EACE inhibitors

Ecombination beta-blocker + diuretic

B combination calcium antagonist + diuretic

S ACE inhibitor + diuretic combination
Ccombination caleium antagonist + ACE inhibitor

mMcombination beta-blocker + ACE inhibitor

Figure 1. Structure of drugs, their combinations and combined drugs
(included in combinations) used in the treatment of the examined patients

There were three main components to analyzing the - defining the level of BP by daily monitoring;

results of the study:

- defining the dynamics of renal function by analyzing

- reaching the "end point" - development of Il stage laboratory parameters. The incidence rates of the endpoints

CREF, stroke, MI.

are presented in Fig 2.

The overall incidence of study
0, 0, 0, 0, 0, 0, 0,
o MI 0% ZIA 4IA’ G‘A’ 8% 10% 12% endpoints was significantly higher in
the ACE inhibitor use group.
o Cl beta blockers This conclusion was made only due to
the frequency of cases of CRF I
mCRI Il st. stage and higher. Differences on this
calcium antagonists parameter were also significant
(x2=5.899 p=0.016).
60,0% -
ACE inhibitors . 51,4%
10,5% 50,0% - 45.2%
combination beta-blocker + diuretic 40,0% -
combination c_alciu_m antagonist + 30.0% 7
diuretic | 200% -
ACE inhibitor + diuretic combination 10,0% -
6,8%
7 0,0%
combination calcium antagonist + . PR
ACE inhibitor 7 8% IW!“I the use of ACE |nh|.b|til:rr‘s
i ’ 0 Without the use of ACE inhibitors
combination beta-blocker + ACE i Figure 3. Frequency of achievement
inhibitor 4,5% ol1% of target BP in the examined patients
depending on the use of ACE

Figure 2. The incidence rates of the endpoints

Discussion

During the analysis of data obtained
during average 4.1+1.0 years, 104
cases of CRF |l stage development
were identified. Combined use of ACE
inhibitors with antiaggregant drug was
accompanied by statistically significant
increase in the incidence of CRF I
stage. (frequency ratio 1.31 with 95% Cl
112 to 1.53). Co-administration of
antihypertensive and anti-inflammatory
drugs is accompanied by an increased
risk of CRF development.

inhibitors, including in combinations.

mi/min

120

100

80 ~

60 -

40 -

20 -

0 -

study beginning 1 study beginning 2 With the use of ACE  Without the use of ACE
inhibitors inhibitors

Figure 4. Creatinine concentration according to treatment
in patients at the beginning and at the end of the study.
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The highest risk of CRF development is observed in the
group of patients taking antihypertensive therapy with ACE
inhibitor in combination with acetylsalicylic acid. Despite the
positive effect of taking antihypertensive drugs on the risk of
cardiovascular complications, it is necessary to be careful
when combining them with NSAIDs. The use of NSAIDs
increases the risk of kidney damage in patients with
concomitant cardiovascular disease who take diuretics and
ACE inhibitor. The combination of ACE inhibitor +diuretics
and NSAIDs may be associated with renal dysfunction due
to the interaction of pharmacodynamic effects on renal
hemodynamics, vascular tone and volemia [14, 15].

Conclusion

When NSAIDs combined with an ACE inhibitor, which
have a nephroprotective effect, there is an antagonistic
effect of NSAIDs on the kidneys. However, the triple
combination of NSAIDs+ACE inhibitor+diuretics leads to
severe impairment of renal function - iatrogenic
nephropathy, which can be fatal [16,17]. This combination
has been named "triple whammy" - "dangerous TRIO",
recognized by the World Health Organization as a
dangerous combination requiring special monitoring of renal
function and the need to avoid use in clinical practice
especially at elderly patients. [18,19].
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