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The side effects of the combination of statins #hdates in patients with stable angina and lowerafized silicon
hydrocarbonate calcium-magnesium mineral watehneir torrection were studied. 64 patients were @eain divided into 2 groups.
The first group received atorvastatin (10 mg) aedofibrate (145 mg), the second group received nomeralized silicon
hydrocarbonate calcium-magnesium mineral watexak found that use of atorvastatin and fenofibtdakes not cause serious side
effects, but undesirable effects, levels of alariménotransferase and creatine phosphokinaseaser&he positive effect of low-
mineralized mineral water on clinical (preventioh symptoms from the digestive and hepatobiliarytesys) and biochemical
parameters were shown. Levels of creatine phosphsfj alanine aminotransferase and aspartate emsfetase decreased,
significantly differing from group | (p<0.05). Thiallows us to recommend a low-mineralized silicgmrbcarbonate calcium-
magnesium mineral water course for the preventiahteeatment of side effects that occur at therimigg of statins and fibrates
therapy.
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KOPPEKIIS MOBIYHUX E®EKTIB ITPH KOMBIHOBAHI JIITIO-KOPEI' YIOUTI TEPAIIII
CTATUHAMM 1 ®IBPATAMMN, I3 3BACTOCYBAHHSIM MAJIOMIHEPAJII30BAHOI
MIHEPAJIBHOI BOAMN

BupyeHo moOiuni edektn koMmOiHamii cratwHiB 1 (iOparTiB y XBOpHX CTaOUIBHOIO CTCHOKApHi€r0 1 e(eKTHBHICTH
MaJIOMiHepasi30BaHOi KPEMHIEBOI TipOKapOOHATHOI KalbllieBO-MarHieBoi MiHepaabHOI Bomu B iX kopekiiii. O0cTexxeHo 64 XBOpHX,
po3miieHHMX Ha 2 rpynd, Tepiia rpyma orpumysaia aroppactaruH (10 wmr) i denodibpar (145 wmr), apyra—monatkoBo
MaJIOMiHepasi30BaHy KpPEMHi€BY TiIpOKapOOHATHY KaJIbLi€BO-MarHi€By MiHEpaIbHY BOLY. BCTaHOBIEHO, IO BHUKOPHUCTaHHS
aropBacTatiHy 1 (eHodiOpary He BHKIMKAE Cepio3HMX MOOIYHMX Jiif, ame 3pocTaroTh HebaxaHi sBHUINA, pIBHI
anaHiHamiHOTpaHcdepasn Ta kpeatnHpochokiHazu. [lokazaHO TMO3WTHBHUI BIUIMB MaJIOMiHEPAi30BaHOI MiHEpaJbHOI BOAM Ha
KiIiHiYHI (3an00iraHHs cUMmITOMiB 3 OOKy TpaBHOI Ta remaro0utiapHOi cucreM) Ta OIOXiMivHI ITOKa3HHKH. 3HH3IINCH PIBHI
kpearrHpochokiHasy, amaHiHaMiHOTpaHCchepasH 1 aciapraramiHOTpaHcdepasu, Mo 3Ha4UMO Bizpisasutock Bia | rpymu (p<0,05).10e
JI03BOJISIE PEKOMEH/TyBaTH KypCOBHI NPUHOM MaJIOMiHEepalli3oBaHO! KPEMHIE€BOT TiIpOKapOOHATHOI KaJIbL[i€BO-MAarHi€BOi MiHEpPAIBHOT
BOAM IS TPO(MITAKTHKY 1 JTiKyBaHHS MOOIYHMX 1M, [0 BUHUKAIOTH Ha TIOYATKY Teparii cCTaTHHaMH 1 (piopaTamu.

KurouoBi ciioBa: mo6iuHi aii, cratuay, Gidpary, MiHepaabHa Boa, CTa0lIbHA CTEHOKAp/is.

The work is a fragment of the research project “Témures of vascular disturbance in the patiefitsaodioreumatological
profile: modern methods of diagnostics and theragtéte registration No. 0119U003576.

Diseases of the circulatory system consistenthujpga leading position in the structure of total
mortality [1, 10]. Traditionally, the first place occupied by coronary heart disease (CHD), whuee $n the
total mortality structure has increased from 66(8905) to 68.9% (2015 [1].

It is known that one of the key factors in CHD pegsion is dyslipidemia. First-line hypolipidemic
drugs are statins, however, many patients do meive adequate therapy, due to poor adherencéitm ta
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drugs, about 10% of patients stop taking staticsuie of subjective complaints [3, 7]. In casentaflérance
to the recommended doses of statins, combinateaply is recommended [5].

Besides, additional administration of fibratesessammended for patients with hypertriglyceridemia
(TG>2.3 mmol/l) against the background of stattake [6]. However, both classes of drugs have aimsitle
effects, and their combined use may increase #guéncy and severity of these effects. The common
negative effects of statins are an increase is@ramases (0-2%), muscle and dyspeptic symptoms [7].

Among the side effects of fibrates, cholestasistaadormation of gallstones are considered tdbe t
most significant [4, 8]. Also, patients may expece gastrointestinal symptoms (up to 5%), rashqg%o),
muscle symptoms, increased creatinine and tranaamlavels [4, 8].

In addition to lipid-lowering therapy, patients sltbtake a number of other medicines, and most
patients have comorbidities that require addititimafapy. Thus, patients receive at leadt @&ugs during the
day, which significantly increases the risk of diotgractions, side effects, self-cancellation ahe drugs,
and, as a result, reduces the treatment efficacthid respect, it is promising to use such a ahfactor as
mineral waters, which have the ability to influenioeth the main pathogenetic mechanisms of €HD
dyslipidemia and oxidative stress, and other regnidunctions of the body, which can help reduwe risk
of drug therapy side effects [2, 9, 11, 12]. Thestmromising is the use of drinking bicarbonate -low
mineralized mineral waters (MW), given the alreagtgumulated data on their preventive and therapeuti
effects on the gastrointestinal tract, hepato+yiléand cardiovascular system [2, 9, 11, 12].

Low-mineralized silicon hydrocarbonate calcium-megjam mineral water, produced in Ukraine,
with a high content of organic substances is availéo patients and presents a particular inteBxing
hypotonic, it stimulates diuresis, has lipid-lovagriand antioxidant effects, and is capable of rieduchronic
inflammation [9].

The purpose of the work was to study the side effects of statind fibrates when they are used
simultaneously in the treatment of patients witthl angina, as well as the possibility of corrgrthese side
effects when using low-mineralized silicon hydrdxcarate calcium-magnesium MW.

Materials and methods. The study group included 62 patients with stalblgirea of functional
classesHll.

The study was carried out in compliance with ttrecat principles of medical research performed
with the participation of people set forth in thelsinki Declaration.

Sampling was formed in accordance with the inclusidteria: a confirmed diagnosis of stable
exertional angina of FC-llI; intolerance to large doses of statins in Hgtolaboratory confirmed
dyslipidemia and hypertriglyceridemia (TG>2.3 mmol/

The total sample was divided into 2 groups follggvthe randomization procedure using a random
number generator (RAND function of Microsoft Excel)

The mean course of treatment was (39.58+0.87) ddys.mean age was (57.38+2.13) years for
Group | and (61.84+2.24) years for Group Il. Theups were representative by gender, age, durafion o
therapy.

Group | consisted of 32 patients (control groug)e Treatment included the standard complex of
drugs recommended for treatment of stable angmigpl@elet, beta-blockers, if necessamjrates, etc.), and
as lipid-lowering therapythe simultaneous use of statins and fibrates edaaed daily dose (atorvastatin 10
mg-+traikor 145 mg).

Group Il comprised 32 patients (main group). Thevaelkdescribed drug complex included taking the
low-mineralized silicon hydrocarbonate calcium-megjam drinking MW “Berezovska” according to the
following scheme: 45800 ml (150 ml for patients weighing less than g@kd 200 ml each weighing more
than 70 kg), divided into three doses, 30 minueésre meals .

Clinical adverse reactions were studied using @ialhe designed questionnaire that included the
onset or intensification of symptoms described @geime events of statins and/or fibrates (headaches
dizziness, fainting, memory loss, fears, palpitajdntermissions in cardiac activity, dyspneanesiethirst,
tremor, abdominal pain, nausea, vomiting, lossppietite, bitter taste in the mouth, flatulence,stipation,
diarrhea, fatigue, muscle weakness, muscle crampscle pain, joint pain, skin itch, skin rashegepl
disorder, irritability, anxiety).

Biochemical indices reflecting the onset of adveesetions were determined by standard methods at
the beginning and at the end of treatment: aspastaiinotransferase (AST) and alanine aminotrarsgfera
(ALT)—using substrate-buffer solutions, the content lrubin and its fractionsby the colorimetric method,
the concentration of creatinifgy the Popper method based on the Jaffer colotisaaarea—by the diacetyl

54



| SSN 2079-8334. Ceim meounyunu ma odionozii. 2020. Ne 4 (74)

monooxime enzymatic-kinetic method, the activity ofeatine phosphokinase (CRKYy enzyme
immunoassay.

All data were processed by the method of variastatistics using Student's t-test. Differences
between the studied parameters were consideratblesin the range of p<0.05. The obtained resudisew
processed using the STATISTICA 6.0 software angbegsented in the text as the sample mean andghe m
error (M£m).

Results of the study and their discussiorClinical side effects with simultaneous use of \astatin
and fenofibrate are presented in table. 1 anderelaly to those symptoms that patients noted befodéor
after treatment in their questionnaire.

Table 1
Incidence of adverse reactions in the studied patiés
Before After Before After
Adverse treatment, treatment, 1 treatment, treatment, > 1.2
reactions groupl, groupl, p groupll, % groupll, % p p
% (n=32) % (n=32) (n=32) (n=32)

bitter taste in the mouth 0 3(9.3) 0.08 0 0 1.00 080.
nausea 0 4(12.5) 0.04 0 0 1.00 0.04
loss of appetite 0 3(9.3) 0.08 1(3.1) 0 0.32 0.0b
flatulence 0 2(6.2) 0.16 0 0 1.00 0.15
constipation 1(3.1) 7(21.8) 0.01 4(12) 0 0.04 0.002
skin itch 0 1(3.1) 0.32 0 0 1.00 0.32
skin rashes 0 1(3.1) 0.32 0 0 1.00 0.32
muscle weakness 0 1(3.1) 0.32 0 0 1.00 0.32
muscle pain 0 1(3.1) 0.32 0 0 1.00 0.32

The table shows that out of 9 side effects prededtging the course of combination therapy, 5
concerned the digestive system (bitter taste imthath, nausea, loss of appetite, flatulence, fatign).
Despite the fact that these adverse reactiongienggusing statins and fibrates, were not serimusncrease
in their frequency should be noted. Thus, in th&s® of treatment, constipation (only one persos neded
before treatment) and nausea (was not observedimgke patient before treatment) increased sicanifly
(p=0.04 and p=0.01, respectively). The pronounnetktase of nausea in this group may be due tabite
synthesis supression, which is typical for thenajts fibrates.

There was a tendency to an increase in the freguanbitterness in the mouth and a decrease in
appetite (p=0.08). It should also be noted thdhis group of patients side effects in the skin angcular
system appeared: skin itch and skin rashes app@&arede patient at the same time (3.1% and 3.1%,
respectively), and muscle weakness and musclehesig not observed before treatment, appearedean on
patient after the therapy (3.1%).

In contrast to the above stated, the addition ofieral water to the drug complex permitted to
prevent all the above-mentioned side effects, ansome patients it also had a positive effect. Ttes
constipation, the frequency of which occurrenceeased in the “atorvastatin+fenofibrate” group (60
was no longer observed when low-mineralized MW adoed (p=0.04).

Positive changes due to to the low-mineralized MN#ce were also confirmed by the intergroup
statistical analysis: the difference with the colngroup in terms of constipation (p=0.002), “l@dsappetite”
(p=0.05) and nausea (p=0.04) were reliable, pengito make a conclusion about the positive efbédbw-
mineralized MW on clinical adverse events on the gicthe digestive system.

Since the combined use of statins and fibratesbaaccompanied by unfavorable shifts in a number
of biochemical parameters, the analysis of thegémdegree in their levels during the therapy wasob the
main avenues in our study, the average valuesesemted in table. 2.

As it can be seen from table 2, in the control griouthe course of treatment, the levels of ALT and
CPK showed a significant increase (p=0.004 and QizQespectively), and the level of AST showed a
pronounced upward tendency (p=0.07). The largerdigsaof the ALT level, compared to AST in patieots
group |, is associated with greater hepatospdyifiefi ALT. The levels of total, direct and indirduaitirubin,
creatinine and urea remained virtually unchanged.

In patients who used mineral water, the mean ledelBST and ALT had a moderate and weak
tendency to decrease (p=0.16 at t=1.44 and p=013D.81), however, this acquires a special meamjivgn
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that the levels of ALT and AST in group | tendedrtcrease, resulting in the fact that intergroufedénces
between these indices were significant (p=0.01pd03, respectively). The obtained results petorspeak
about the hepatoprotective properties of low-miigd silicon hydrocarbonate calcium-magnesium MW.

Table 2
Dynamics of biochemical blood parameters in patiestof the studied groups
Before Before After
treatment, | After treatment, treatment,
Parameter _ pl treatment, P2 pl-2

groupl groupl (n=32) groupll (n=32) groupll

(n=32) (n=32)
Creatinine, mmol/l 0.069+0.003 0.068+0.008 0.96 070+0.004 0.069+0.003 0.90 0.95
Urea, mmol/l 6.45+0.32 6.20+0.35 0.60 6.36+0.35 160832 0.89 0.74
Glucose, mmol/l 5.15+0.14 4.93+0.14 0.21 5.26+0.1¢6 4.87+0.10 0.01 0.42
Total bilirubin, umol/l 12.79+0.57 12.86+0.50 0.93 13.16+0.87 12.98a0| 0.84 0.83
Direct bilirubin, umol/l 1.61+0.23 1.4440.17 0.59 1.56+0.27 1.78£0.53 0.63 0.49
Indirect bilirubin,umol/l 11.1940.36 11.43+0.37 0.66 11.50+0.57 11.1880 0.66 0.54
ALT, U/L 8.48+0.64 12.11+0.96 0.004 9.69+0.98 8.7620.6 0.37 0.01
AST, U/L 6.51+0.54 8.13+0.79 0.07 6.85+0.69 5.95+0.33 0.16 0.03
CPK, U/L 83.78+8.40 111.00£7.77 0.01 113.03+8.80 .69#47.07 0.03 0.002

In patients, who received mineral water, absoluaélfhe mean levels of indices changed downward.
So, the level of CPK showed a significant (p=0.08frease. Intergroup difference in this index after
treatment was also statistically significant (p€2)0 Considering that in the control group, CPKréased
(p=0.02 and p=0.01), a decrease in its level ireptst of group Il can be explained by the posigffect of
MW on muscle metabolism, tissue respiration pramselectrolyte and protein metabolism. This is
particularly relevant, given that muscle symptomd @nyopathies are one of the reasons for cessatlgid-

lowering therapy.

Indices of nitrogen metabolism (creatinine, urew) kilirubin with its fractions almost did not chygn
in both groups by the end of the treatment, whigtulted in the absence of significant intergrodifedinces

by the end of the therapy course. However, it shdid emphasized that in patients with these indices

exceeding the norm normalization occurred, whiclicetes the corrective effect of low-mineralizelitsn
hydrocarbonate calcium-magnesium MW on these indice

It should be noted that there was no significaangde in the blood glucose level in the control grou
(p=0.21), while in patients taking mineral watehiogpse content decreased significantly (p=0.01)e Th
absence of intergroup difference (p=0.42) for thiex is explained by the unidirectionality of ches in

each group.

Considering that the mean levels of indices preskabove only carry information about the degree
of their increase, but do not carry information w@thine number of patients in whom it was observes,
analyzed the frequency of biochemical adverseicgacmanifestations in combination therapy, thelte®f
which are presented in table 3.

Table 3
Encounter rates of patients with biochemical paramters exceeding the norm
Before treatment, After treatment, Before After
treatment, treatment,
Parameter groupl groupl pl p2 pl-2
(n=32) (n=32) groupll group |
n=32)) 1=32)
Creatinine 2(6.2) 2(6.2) 1.00 3(9.3) 1(3.1) 0.32  490.
Urea 3(9.3) 4(12.5) 0.71 8(25.0) 5(15.6) 0.32 0.38
Glucose 2(6.2) 1(3.1) 0.32 2(6.2) 0 0.16 0.56
Total bilirubin 0 0 1.00 1(3.1) 1(3.1) 1.00 1.00
Direct bilirubin 0 0 1.00 2(6.2) 2(6.2) 1.00 1.00
Indirect bilirubin 0 0 1.00 1(3.1) 0 0.32 0.32
ALT 4(12.5) 11(34.3) 0.03 3(25.0) 5(15.6) 0.2b 0.02
AST 5(15.6) 10(31.2) 0.13 7(21.8) 7(21.8) 1.do 0.2b
CPK 3(9.3) 5(15.6) 0.32 5(15.6) 1(3.1) 0.04 0.04

As it can be seen from the table, the obtainedstaias an increase in the biochemical manifestations
frequency of adverse reactions by four parame#®ts., AST, CPK and urea in patients receiving a
combination of statin and fibrate.
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In Group |, increase in the number of patients widvated ALT levels was significant (p=0.03), and
that of the AST level was characterized as a tenydgm=0.13). It should be noted that the degre@LoF
exceeding the norm before treatment was insignificedm more than 36%, whereas after treatment the
maximum excess over the norm was observed morebh@ntimes. The opposite tendency, although not
statistically significant, was characteristic oé tfrequency of elevated ALT level in patients obugy I
(p=0.26). The difference with group |, where thevgh of such patients number was noted, was only
significant in respect of ALT (p=0.02). The redoatin the number of patients with elevated AST leveas
not observed, which is explained by its lower heysatecificity.

A number of patients in the statin+fibrate groupvebd an increase in the level of CPK after
treatment, although the growth in the number oepta with CPK exceeding the norm was not stadityic
significant (p=0.32). Thus, in some patients it geswvn by 23 times from the initial level. In patients of
group I, the opposite changes were observed;uh®ar of patients with CPK exceeding the norm desere
(p=0.04), which indicates a favorable effect of {mneralized silicon hydrocarbonate calcium-magmesi
MW.

In the control group, the number of patients widvated levels of urea and creatinine did not grow,
which coincides with the literature data, whileGroup 11, these indices were even normalized inralver of
patients, there was no intergroup difference.

The frequency of other studied parameters, inquéati glucose, did not change in patients of gloup
and there was no intergroup difference with therobgroup (p=0.56), however, in all patients rgoe MW
this parameter’s level was normalized. The studhisfeffect requires further research with a largeber of
observations.

Summarizing the data obtained, it should be ndbed there are no serious side effects, which
indicates the safety of using reduced doses indbrsbination. At the same time, the results indicat
increase in side effects in patients with this cioaiiion therapy, particularly from the skin and cular
system, as well as the hepatobiliary and digestpgtems (hausea, constipation, bitterness in theimloss
of appetite, flatulence), last may be due to thedjenic effect of fibrate therapy [7].

We did not register a significant increase in thenber of kidney-related adverse events, whereas
Choi HD et al. noticed [4]. We registered an insesin the biochemical manifestations frequencydotese
reactions by ALT, AST, CPK in patients receivingamnbination of statin and fibrate. The resultshef $study
correlate  with the detailled summary reports of Qkop B. et al. and Choi HD
etal. [4, 8].

It should be noted the positive effect of low-maled silicon hydrocarbonate calcium-magnesium
MW on clinical side effects, to prevent the devebent of all complaints from the digestive and hepitiary
systems, constipation, decrease in appetite argbaavere not observed in this group. This can plaieed
by the increased production of bile, as shownénstindy by Aslanabadi N. et al and Zunnunov Z122,

A similar positive effect of this mineral water waxorded in the biochemical manifestations of side
effects observed in the control group. This wasifested in a decrease in the number of patients wit
biochemical parameters exceeding the norm, andlation to CPK, this dynamics was reliable. The esam
tendency was typical for all other biochemical p@sters: a significant decrease in glucose and GPK,
pronounced tendency to a decrease in AST and Ahd tlee change in these parameters was significantly
different from group I, which coincides with theimipn of other authors. Zunnunov Z. in his studypwéd
the positive effect of mineral waters in patienithvinepatitis [12]. A significant decrease in glsedevels
under the influence of low-mineralized silicon hyclirbonate calcium-magnesium MW has been shown by
many authors [2, 9].

All of the above confirms the ability of low-mindied silicon hydrocarbonate calcium-magnesium
mineral water to reduce the incidence of adversatsvagainst the background of combined lipid-cting
therapy and allows recommending its course fopteegention and treatment of side effects that aitese at
the beginning of statin and fibrate therapy. Thia déatained suggest that the use of this MW masffeetive
in preventing such side effects caused by takihgratrugs.
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The use of atorvastatin and fenofibrate by thedstahscheme in patients with stable angina does not
cause serious side effects that require cessafidhemapy, but is accompanied by a number of aévers
reactions, particularly in the hepatobiliary systand the digestive tract. These reactions ofteregeatients
as an unsound reason to discontinue the therapy.

Low-mineralized silicon hydrocarbonate calcium-megjom mineral water has a high efficacy in
prevention of the side effects of the combinedapwer and its course administration permits levehtig
clinical and biochemical adverse events causetdyde of atorvastatin with fenofibrate.
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