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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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COMBINED PHARMACOLOGICAL THERAPY INCLUDING SEVERAL ANTIARRHYTHMIC AGENTS
FOR TREATMENT OF DIFFERENT DISORDERS OF CARDIAC RHYTHM

Kapustnick Yu., Lutsenko R., Sydorenko A.

Poltava State Medical University, Department of Experimental and Clinical Pharmacology,
Clinical Immunology and Allergology, Ukraine

In widespread clinical practice, there is often a need for treat-
ment of cardiac arrhythmias with simultaneous administration
of antiarrhythmic agents of I or III classes in accordance with
Vaughan Williams classification together with antiarrhythmic
preparations of Il or IV classes (B-blocker adrenergic drugs and
calcium channel blocker agents). In severe and stable cardiac ar-
rhythmias combined therapy on the bases of two antiarrhythmic
agents, including preparations of [ and III classes should be used
[12,13,15].

However, at the same time it is necessary to understand well
the goals, possible effects and dangers of such combined treat-
ment. The main principle of any combined therapy lines in si-
multaneous action on different pathological mechanisms, which
are the reason of development of cardiac arrhythmia. It allowes
to reduce doses of antiarrhythmic agents [2,8].

Under antianginal and hypotensive therapy the combined trat-
ment is often used even during beginning of the illness. How-
ever, antiarrhythmic therapy is performed according to other
principle. Because only one antiarrhythmic preparation must
be used for treatment of arrhythmias in most cases because all
antiarrhythmic agents have fairly similar side effects that leads
to exacerbation of their side effects that can be under combined
therapy [2].

The requirement of combined therapy including the several
antiarrhythmic agents for treatment of different disorders of car-
diac rhythm arises in the following situations:

1. Monotherapy with administration of only one antiarrhyth-
mic agent is effective. However, a therapeutic dose of the drug
causes side effects that requires its correcting. In this case, the
complete cancellation of the drug is possible with its replace-
ment by other antiarrhythmic agent, which is effective and well-
tolerated, Nevertheless, the possibility of such choice might not
be available, because other drugs are not tolerated or ineffective
[4,5].

For example, a patient with paroxysmal atrial fibrillation uses
amiodarone in daily dose 400 mg with the most complete anti-
arrthythmic effect (compared to other agents). However, under
administration of amiodarone in daily dose 400-600 mg and
more in the sunny period of the year such side action as photo-
sensitization can be development. This undesirable effect can be
eliminated by reducing the daily dose of amiodarone to 200 mg.
In this case amiodarone in the dose 200 mg during the morning
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must be administered for strengthening of antiarrhythmic effect
together with one agent from antiarrhythmic preparation of IC
subclass, which must be administered in half daily dose (allap-
inin 25-50 mg/day or ethacizin 75 mg/day).

2. The effect of antiarrhythmic agent is not complete, but it
is impossible to in rease its dose to maximal, because can be
development undesirable effects. Sometimes these side effects
occur after administration of antiarrhythmic drug in moderate
dose. For example, amiodarone was given in the daily dose 300
mg. This dose was sufficient to eliminate paroxysms of atrial fi-
brillation. In this case other antiarrhythmic agents are not effec-
tive. However, after administration of amiodarone in daily dose
300 mg night brady-depended supraventricular extrasystolic
arrhythmia occurred. This disorder of cardiac rhythm is poorly
tolerated by patient. Besides, supraventricular extrasystolic ar-
rhythmia can be transform in atrial fibrillation. [6,8]. That is why
for preventive maintenance of such undesirable effects of amio-
darone should be administered the decreased dose of this prepa-
ration and additional administration of allapinin in the evening
orally in single dose 12,5-25 mg (1/2-1 tablet).

3. Antiarrhythmic monotherapy is effective. However, after
administration of one antiarrhythmic agent undesirable side ef-
fects are developed. That is why the cancellation of the first anti-
arrhythmic agent is required. For instance, antiarrhythmic agent
of 1A subclass quinidine was given orally in dose 200 mg trice a
day. But marked sinus tachycardia due to its vagolytic influence
developed due to administration of this preparation. Quinidine
decreases tonicity of pneumogastric nerve due to cholinolytic
action on pacemaker cells in atrioventricular node. For suppres-
sion of sinus tachycardia, it is required to cancel quinidine and
administration of fB-blocker agent or calcium channel blocker
drug for example verapamil.

4. All possible antiarrhythmic agents as monotherapy are not
effective. In this case the combination of the two ineffective
drugs may be effective.

5. A patient has several types of cardiac rhythm disorders,
each of which is sensitive to one antiarrhythmic agent only. For
example, two variants of paroxysmal tachycardia occurred pe-
riodically: 1) verapamil-sensitive reciprocal sinus tachycardia;
2) paroxysmal atrial fibrillation. Bolus administration of 4 ml
0,25% solution (10 mg) of verapamil intravenously is required
for suppression of first disorder of cardiac rhythm. Administra-
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tion of 4-6 ml of 0,5% solution (20-30 mg) of allapinin admin-
istration of 4-6 ml of 0,5% solution (20-30 mg) of allapinin in-
travenously is used to interrupt of paroxysm of atrial fibrillation.

After renewal of the normal sinus rhythm verapamil and al-
lapinin are used orally. Verapamil was administered in dose
40 mg twice a day (at 8 o’clock during in morning and at 15
o’clock in the afternoon). Allapinin was administered in dose 25
mg before sleeping at 22 o’clock. When combine antiarrhythmic
therapy is used of the basic principles of administration of this
therapy should be provided. They are as follows:

1. It is impossible to administer antiarrthythmic drugs of the
same class at the same time.

2. The doses of the drugs, which are used in combination,
are below the average therapeutic doses (about half of the usual
daily dose).

3. It is impossible to administer combined antiarrhythmic
therapy including drugs with unidirectional action on heart rate,
atrio-ventricular (AV) and intraventricular conductivity, dura-
tion of QT interval, myocardial contractility, as well as to ad-
minister antiarrhythmic drugs with a relatively high frequency
of proarrhythmic action.

4. In the case of the administration of several antiarrhythmic
agents, it is particularly important to understand those electro-
physiological mechanisms that are intended to be affected using
two antiarrhythmic preparations.

5. Antiarrthythmic preparations should be administered se-
quentially: the second drug is used only after the evaluation of
safety and tolerability of the first antiarrhythmic preparation.

In rare cases administration of two antiarrhythmic agents of
the I class is required for treatment of hazardous and refractor
arrhythmias. However, the use of these preparations must be in
different time and with caution [9,10].

Ideally the choice of antiarrhythmic agents is realized with
taking in account electrophysiological properties of develop-
ment of cardiac arrhythmias. The main electrophysiological
mechanisms of arrhythmias development according to the con-
cept of “Sicilian Gambit” [9,14] include five positions:

1. Pathological or accelerated normal automatism. It occurs
due to the increase of nerve stimulation, hypokalemia, and de-
crease of resting potential in cells of the His-Purkinje system,
myocardium of the atria and ventricles in combination with
suppression of the function of the sinus node or suppression
sino-atrial conduction. According to these mechanisms differ-
ent paroxysmal tachycardias (supraventricular and ventricular),
some types of extrasystolic arrhythmias (supraventricular and
ventricular) develop [12]. It is necessary to extend phase 4 of
the action potential, for suppression of pathological automatism,
i.e. to cause block of slow calcium current into the cell (it can
happen after the use of Ca antagonists or 3-blocker agents), after
hyperpolarization of the membrane due to activation of potas-
sium current from the cell in phase 4 (it is typical for digoxin and
adenosine). The increase of action potention duration, which is
developed after block Na current into the cell during 0 phase
(fast depolarization) is typical for antiarrhythmic agents of I
class. Amiodarone and other preparations of III class cause re-
tardation of K current from the cell in extra-cellular space during
I and II phases of repolarization.

2. Trigger activity (early and late postdepolarization). It oc-
curs as a result of elongation of action potention, repolarization
slowing (especially in Purkinje fibers), or overload with Ca*
ions due to sympatic stimulation. According to these mecha-
nisms ventricular tachycardia of the type “pirouette” (torsade de
pointes) and some types of extrasystoles (ventricular and supra-
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ventricular) develop. It is necessary to reduce the duration of
action potention due to acceleration of repolarization for sup-
pression of early postdepolarization. This process develops after
activation of potassium current from the cell in extra-cellular
space during 1 and 2 phases of action potention due to the ac-
tion of B-blocker drugs and cholinolytic agents. The reducing of
action potention is developed as a result of suppression of spon-
taneous depolarization in 4" phase of action potention, which is
realized after block of calcium and sodium current [13]. These
processes occur after using of calcium channel blocker drugs,
magnesium preparations and antagonists of sodium current in
cell (antiarrhythmic agents of I class according to Vaughan Wil-
liams classification). The decrease of action potention can be as
a result suppressing of sympathetic stimulation due to adminis-
tration of B-blocker agents.

It should be taken in account that the reduction of the intra-
cellular Ca™* concentration is necessary for suppression of late
postdepolarization. This process is realized due to block of cal-
cium current into the cell during the 4" phase of action poten-
tion and the sodium current into the cell during the 0 phase (fast
depolarization). Administration of Ca antagonists, B-blocker
agent, I class antiarrhythmic drugs enhances the development
of these processes.

3. Re-entry mechanism (micro-re-entry and macro-re-entry)
occur due to differences in conductivity and refractivity of dif-
ferent links in the chain of development of pathogenesis of car-
diac rhythm disorders. Reciprocal arrhythmias are most typical
for paroxysmal supraventricular and ventricular tachyarrhyth-
mias, atrial fibrillation, atrial flutter, some kinds of ventricular
and supraventricular extrasystoles (premature beats). In order to
suppress the re-entry mechanism with a large excitation period,
it is necessary to primarily cause slowing of the conductivity
in the structures with Na* or Ca™ channels (to cause block of
0 phase of action potention). These effects are developed after
the use antiarrhythmic preparations of I class or antagonists of
calcium or B-blocker agents, respectively. For suppression of re-
entry mechanism with or without a short excitation period it is
required to increase refractory period due to blocking of sodium
current into the cell and slowing down the repolarization process
due to the blockage of potassium current from the cell in extra-
cellular space. This blockage of sodium current occurs after ad-
ministration of antiarrhythmic agents of I class. Preparations of
III class (amiodarone and sotalol) cause blockage of potassium
current frome extra-cellular space in cell during repolarization
phase I and phase II.

The majority of antiarrhythmic agents induce suppression of
automatism of cells pacemakers of sinus and atrioventricular
nodes. Besides, they cause the suppression or liquidation of re-
entry mechanism and reciprocal activation due to changing of
velocity of conductivity or as a result duration of refractory pe-
riod increase. Due to these electrophysiological effects the ma-
jority of antiarrhythmic preparations have wide range of action.

Procainamide (novocainamide), quanidine, etmozine (mora-
cisine), ethacizine, gilurytmal (ajmalin), disopyramide (ryt-
milen), allapinin, B-blocker agents and potassium preparations
cause delay of velocity of conductivity in heart conductive
system, whereas antiarrhythmic preparations of IB subclass:
lidocaine (xylocaine, xycaine), trimecaine, mexiletine (mexitil,
tametil), tocainide (tonocard), phenytoine (diphenin) cause ac-
celeration of cardiac conductivity. In case of the use of antiar-
rhythmic agents in small daily doses they cannot change the
velocity of heart conductivity. Antiarrhythmic agents of IA sub-
class (novocainamide, disopyramide, quanidine), IC subclass
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— propafenone (ritmonorm, propanorm), allapinin, encainide,
IBC subclass: etmozine, other antiarrthythmic preparations of 1
class e.g. ethacizine and gilurytmal and antiarrhythmic agents of
IIT class: amiodarone (cordarone), sotalol (sotalex), bretylium
tosilate (ornidum) directly and B-blocker agents non-directly
cause elongation of refractory period, whereas antiarrhythmic
preparations of IB subclass (lidocaine, trimecaine, mexiletine,
tocainide, phenytoine) and potassium preparations cause direct-
ly shortening of this period.

Antiarrthythmic agents of first class and amiodarone are as
rule effective preparations for treatment of major types of su-
praventricular and ventricular arrhythmias. B-blocker agents
have less efficacy for treatment of paroxysmal supraventricular
arrhythmias in comparison with antiarrhythmic preparations of
I class and they are contraindicated for treatment of tachyar-
rhythmias in patients with pre-excitation syndromes (WPW
syndrome — Wolf-Parkinson-White syndrome and CLC syn-
drome — Clerc-Levy-Critesco syndrome). 3-blocker drugs have
sufficient effectiveness for treatment of ventricular extrasystolic
arrhythmia. Lidocaine, trimecaine, mexiletine, tocainide and
phenytoine have basically effectiveness for treatment of ventric-
ular disorders of cardiac rhythm and for therapy of toxic arrhyth-
mias, which are caused by cardiac glycosides. Indications for
treatment of antiarrhythmic agents of IV class — calcium channel
blockers (verapamil, diltiazem) are supraventricular disorders of
cardiac rhythm [4,6]. On the grounds of the abovementioned an-
tiarrhythmic preparations must be divided into two such groups:

1. Antiarrthythmic agents, which cause decrease of automa-
tism (phase 4 — spontanecous diastolic depolarization) and in-
duce the delay of conductivity — antiarrhythmic agents of IA,
IC, IBC subclasses and other antiarrhythmic preparations of 1
class — ethacizine and gilurytmal, preparations of II subclass
(B-blocker agents), antiarrhythmic agents of III subclass (amio-
darone, sotalol, bretylium tosilate), medicinal agents, containing
potassium (kalium chloride, panangin, asparcam).

2. Antiarrhythmic agents, which cause decrease of automa-
tism (phase 4 — spontanecous diastolic depolarization) and in-
duce acceleration of conductivity or in minimal doses they do
not change conductivity (antiarrhythmic agents of IB subclass:
lidocaine, trimecaine, mexiletine, tocainide and phenytoine).

For because of preparations from first and second groups have
such effect as decrease of automatism (phase 4 — spontaneous
diastolic depolarization) all these agents are effective for therapy
of ectopic tachyarrhythmias, which occur as a result of mecha-
nism of the increased automatism [14].

Preparations of second group are useful also for treatment of
cardiac arrhythmias, which are caused by mechanism of second-
ary entering wave of excitation (re-entry). Arrhythmias, which
occur according to secondary entering of impulses, are happen
as a result of functional blockade in one direction together with
delay of conductivity in some microcells and macrocells struc-
tures of conductive system. This pathological changes in cardiac
conductive system are reason of occurrence movement of im-
pulses across cycle re-entry.

The velocity of cardiac conductivity and duration of refrac-
tory period are two main factors, which induce occurrence and
supporting of ectopic disorders of cardiac rhythm, which were
caused by conductivity of impulses across re-entry loop. Having
such influence as elongation refractory period and the delay of
conductivity, antiarrhythmic agents of first class in accordance
with Vaughan Williams classification, 3-blocker agents, antiar-
rhythmic preparations of III class (amiodarone, sotalol, brety-
lium tosilate), potassium preparations cause local blockade. As

© GMN

a result of action of these agents block in one direction trans-
forms in block in two directions, whereas antiarrhythmic agents
of IB subclass (lidocaine, trimecaine, mexiletine, tocainide and
phenytoine) cause liquidation of block in one direction due to
such effects as shortening of refractory period and accelera-
tion of conductivity. Thus, after the use of preparations of two
groups liquidation of cardiac arrhythmias, which occur accord-
ing to mechanism secondary entering of excitation (re-entry) are
interrupted.

The treatment of refractor ectopic tachyarrhythmias, which
are caused by mechanism of the increased automatism or re-
entry mechanism using combined antiarrthythmic therapy (ad-
ministration of two or more antiarrhythmic agents) is in many
cases more effective as compared to monotherapy (using only
one antiarrhythmic agent). Chances for suppression of cardiac
arrhythmia increase after administration of combined antiar-
rhythmic therapy [1,3].

In tachycardias, which are caused by mechanism re-entry, in
case of absence of possibility for transformation of blockade
in one direction in blockade in two directions using the antiar-
rhythmic preparations of first group can be their administration
together with antiarrhythmic preparations of second group for
strengthening of suppression blockade in one direction. Due to
the administration of two antiarrhythmic agents with same elec-
trophysiological properties can be increased antiarrhythmic ef-
fect. That is why combined therapy is more effective in compari-
son with monotherapy for suppression of cardiac arrhythmias.

Combined therapy including two antiarrhythmic drugs (prep-
aration of I class and agent of II class) has greater opportunity
for termination of arrhythmias, which are caused by re-entry
mechanism. Antiarrhythmic preparations of these two groups
have such effect as suppression of automatism. The administra-
tion of preparations of I class and II class together can cause
stronger suppression of automatism even after the use of small
doses of these two antiarrhythmic agents. In this case the posi-
tive effect is decrease the development of toxic complications
risk.

Ideally every antiarrhythmic agent must cause suppression
of disorder of cardiac rhythm. Besides, it must be without seri-
ous undesirable side effects. Therapeutic blood concentration of
these preparations occurs after short period. But now it is very
difficult to find such antiarrhythmic agent. Many antiarrhyth-
mic preparations have slow absorption in gastrointestinal tract.
Quick distraction of other antiarrhythmic drugs is the reason of
their limitation for termination of paroxysmal tachyarrhythmias.

Undesirable side effects of antiarrhythmic agents can be as-
sociated with their big doses. It should be taken in account that
in case of combined therapy the possibility of development of
side effects of antiarrhythmic preparations decreases. The preva-
lence of the administration of combined therapy using several
antiarrhythmic agents is the smaller possibility of side effect de-
velopment in comparison with monotherapy of cardiac rhythm
disorders, especially when using one antiarrhythmic preparation
in big dose.

Before choosing antiarrhythmic preparations for combined
therapy careful analysis of their electrophysiological proper-
ties must be done. Due to this it becomes possible to select the
optimal combination of antiarrhythmic agents. In clinical prac-
tice the following combinations of antiarrhythmic agents can be
used:

1. Disopyramide (rytmilen) and quinidine are preparation of
choice among preparations of IA subclass for combined therapy
including these agents and B-blocker adrenergic agents. Pro-
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cainamide for prophylactic treatment of cardiac arrhythmias has
small effectiveness. Disopyramide and quanidine cause delay of
conductivity in cardiomyocites of atria, ventricles and in His-
Purkinje system. These antiarrhythmic preparations slightly
increase the duration of action potention due to suppression of
such its phases as 0, 3-ed and 4-th phases. Including pB-blocker
drugs into complex therapy together with disopyramide or qua-
nidine is justified due to the fact that B-blocker agents cannot
enhance action of disopyramide or quinidine. This action is
conditioned by synergic action of f-blocker agents with antiar-
rhythmic preparations in respect to 4-th phase of action poten-
tion [2, 7]. This enhanced suppression of disorders of cardiac
rhythm may be beneficial for treatment of arrhythmias which
are conditioned by trigger mechanism or they appear as a result
of the increased automatism. Combined therapy including di-
sopyramide or quanidine together with B-blocker agents can be
useful for treatment of tachyarrhythmias, which are conditioned
by re-entry mechanism in sinus and atrio-ventricular nodes.

Quinidine is administered first of all for preventive mainte-
nance of paroxysmal atrial fibrillation. The main purpose of add-
ing for quinidine B-blocker agents is not only for strengthening
of antiarrhythmic effect, but first of all for avoidances of sinus
tachycardia. However, supraventricular premature beats can be
terminated due to this combined therapy. But monotherapy us-
ing quinidine only is not efficient. In case of administration of
this combined therapy the dose of quinidine is as ordinary one:
400-600 mg orally (like it was during monotherapy). wideness
of QRS-complexes and elongation of QT-intervals does not oc-
cur after administration of quinidine in these doses. The dose of
B-blocker agent is selected after taking in account the results of
long-lasting monitoring of frequency of cardiac beats and dura-
tion of PQ intervals. As a result this therapy decrease of myocar-
dium contractility can be clinically significant in patients with
initial dysfunction of left ventricle.

Administration of B-blocker agents for example atenolol in
dose 25-50 mg twice a day or propranolol in daily dose 10-40
mg 4 times a day together with disopyramide is possible to
strengthen antiarrhythmic effect (especially in supraventricu-
lar disorders of cardiac rhythm) and to decrease proarrhyth-
mic action (mostly in ventricular arrhythmias). The monitor-
ing of number of beats per minutes (bpm), the duration of PQ
intervals, and index of cardiac output — A S% must be realized
during combined antiarrhythmic treatment using two prepa-
rations. Normal value of A S% must not be less than 55%, in
cardiac insufficiency of I degree it must be from 45% to 55%,
in cardiac failure II degree — from 35% to 45%, and in cardiac
failure IIT degree — less than 35%. The dose of one from two
antiarrhythmic preparations decreases in case of appearance
of bradycardia, atrioventricular blockade and increase of con-
gestive cardiac failure.

Antiarrthythmic agents of IB subclass cause delay of 0 phase
of action potention. The administration of these preparations
induces acceleration of process of repolarization, lead to the
decrease of duration of action potention and QT interval. Such
antiarrthythmic agents as B-adrenergic blocker preparations can
increase action of antiarrhythmic agents of IB subclass due to
additional delay of 4" phase of action potention in case of treat-
ment of disorders of cardiac rhythm with trigger mechanism.
The second reason of using of P-adrenergic blocker agents
together with antiarrhythmic preparations of IB subclass as
follows phenytoin (diphenylhydantoin, diphenin), mexiletin
(mexitil), tocainide is the decrease of the risk of occurrence of
sudden death in patient with potential lethal ventricular cardiac
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arrhythmias [11, 14]. It should be taken in account such property of
[-adrenergic blocker agents as absence of effectiveness for therapy
of arrhythmias, which are caused by non-trigger arrhythmias (espe-
cially for treatment of ventricular premature beats and ventricular
paroxysmal tachycardia). For treatment of supraventricular ar-
rhythmias preparations of IB subclass are not useful.

The results of therapy using diphenin and mexiletin are the
insufficient effectiveness of the treatment of frequent and stable
ventricular extrasystolic arrhythmia and paroxysmal ventricular
tachycardia. Now the preparations of IB subclass are adminis-
tered for preventive maintenance of hazardous potentially lethal
ventricular arrhythmias in rare cases [11,12]. It is the best way
to prevent these arrhythmias by using mexiletin.

Combined therapy including agents of IB subclass and
B-adrenergic blocker agents has good tolerance and minimum
side effects. The administration of these preparations does not
have influence on widening of QRS complex. This combined
therapy causes decrease of QT interval. In regard to frequency
of cardiac beats and atrio-ventricular conductivity (duration of
PQ interval) only - adrenergic blocker agents have influence.
That is why the decrease of dose preparations of IB subclass (di-
phenin and mexiletin) is not required. In case of administration
of diphenin for suppression of arrhythmias, which are caused
intoxication by cardiac glycosides, administration of B-blocker
agents is contraindicated, because after administration of this
combined therapy stable bradycardia can develop.

Antiarrhythmic preparations of IC subclass have effect mostly
due to action on 0 phase action potention. It leads to suppres-
sion of conductivity across myocardium and Purkinje fibers.
B-blocker agents can cause additional antiarrhythmic effect in
trigger arrhythmias, which are conditioned by the increased
automatism, for instance in extrasystolic arrhythmia and in re-
ciprocal sinus and atrio-ventricular nodular paroxysmal tachy-
cardia. Outof preparations of IC subclass allapinin is used in
combination with -blocker agents most frequently. This is con-
ditioned by adrenergic action of allapinin. It causes increasing of
myocardium contractility.

However, B-blocker agents cause not only suppression of si-
nus tachycardia, but they can cause decrease of out-cardiac side
effects of allapinin. Due to the action of both preparations (allap-
inin and B-blocker agent) an elongation of duration PQ interval
can appear. In this case the dose of allapinin must be decreased
(to 25-50 mg (1-2 tab) per day). The reduction of the dose of
B-blocker agents is not always possible, due to the fact that this
can lead to a renewal of tachycardia.

One should remember, that the main role is played by allap-
inin in case of administration of this combined therapy, espe-
cially for treatment of atrial fibrillation and ventricular recipro-
cal disorders of cardiac thythm. That is why the decreased dose
of allapinin can lead to partial loss of its antiarrhythmic action.
In this case one can try to select milder -blocker agent (meto-
prolol, bisoprolol, betaxolol), in this case it is not required to
decrease of allapinin dose.

The additional administration of B-blocker agents for treat-
ment of patient, which were administered other preparation of
IC subclass as fellows propafenone (ritmonorm), encainide, et-
mozine, ethacizine has the purpose to decrease arrhythmogenic
effect of these agents [4]. The administration of 3-blocker drugs
is required also to decrease the risk of sudden death in patients
with ventricular disorders of cardiac rhythm. The application
of B-blocker agent together with preparation of IC subclass is
required to strengthen antiarrhythmic action especially tachy-
depended forms of cardiac arrhythmias [4,6,15]. Out of above-
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mentioned antiarrhythmic agents only etmozine has in minimal
influence on transverse conductivity. The combination of other
preparations of IC subclass: propafenone (ritmonorm), en-
cainide, ethacizine together with B-blocker agents can only be in
case of monitoring of bpm and atrio-ventricular conductivity. It
is required for prevention of stable bradycardia. In development
of this stable bradycardia the decrease dose of B-blocker agent is
required. The merit of B-blocker agents is the absence of influ-
ence on width of QRS complexes and duration of QT intervals.

2. Combination of antiarrhythmic agents of I class with cal-
cium channel blocker agents (verapamil and dilthiazem) is used
in more rare cases in comparison with combined therapy, which
consist from preparations of I class together with B-blocker
agents. It is caused by unavailability of anti-fibrillate activity in
calcium channel blocker agents.

It should be taken in account that antiarrhythmic action of cal-
cium antagonists can be useful only for suppression of trigger
arrhythmias, which are connected with increased automatism
and reciprocal tachycardias, having in their structures Ca-de-
pended 0 phase of action potention. These structures are located
in sinus and atrioventricular node.

In fact, there are two indications for administration of com-
bined therapy, which includes antiarrhythmic agents of I class
(mostly preparations of subclasses A and C) and calcium chan-
nel blocker drug (verapamil and dilthiazem): 1) pharmacological
correction of sinus tachycardia, which is developed after using
quinidine, disopyramide, allapinin if administration of f-blocker
agents is contraindicated, because after the use of these prepara-
tions significant bronchial constriction can develop especially in
patients with bronchial asthma or chronic obstructive pulmonary
disease; 2) for treatment of two cardiac rhythm disorders: first
are supraventricular, in more rare cases ventricular arrhythmias
(paroxysmal tachycardia, which has high sensitivity for vera-
pamil/dilthiazem and second arrhythmias, which are not treated
or can be treated only in rare cases using verapamil as follows
reciprocal ventricular arrhythmias, paroxysmal atrial fibrillation
and atrial flutter.

The optimal combination is the administration of calcium
antagonists and such preparation of I class as disopyramide,
quinidine, allapinin. In such combination there is the smallest
possibility of atrioventricular blockade development due to ac-
tion of both group of preparations, which cause elongation of
PQ interval duration. These preparations cause decrease of
contractility of left ventricle especially in condition of its ini-
tial dysfunction. The administration of B-blocker preparations
together with verapamil or dilthiazem is impossible. Combined
therapy including propafenone and verapamil is not rational. It
is conditioned by similar chemical structure of propafenone and
non-selective B-blocker agent propranolol. Due to this similar-
ity propafenone has properties of B-blocker agent. In addition,
propafenone causes potentiating of the effect of verapamil in
regard to such enzymes as liver cytochroms.

3. The combined administration of antiarrhythmic agents of
III class (amiodarone, d,l-sotalol) together with B-blocker drugs
cause suppression of such phases of action potention as first
phase of repolarization (early repolarization), second phase of
repolarization (plateau phase), third phase of repolarization (late
repolarization). It leads to expressive elongation of action poten-
tion. The effect of agents of III class is increases due to this ac-
tion not only in regard to atrioventricular nodal tachycardia and
sinus reciprocal tachycardia, but in respect to re-entry-tachycar-
dia of other origin, including atrial fibrillation and ventricular
tachycardia.
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No less important result of interaction between preparations
of II and III classes is the decrease of the development risk of
arrthythmias with trigger mechanism (including bidirectional
spindle-shaped ventricular (torsade de pointes) tachycardia).
This risk is increased in case of therapy with help of one prepa-
rations, which causes blockade of potassium channels during
second and third phases of action potention due to elongation of
process of repolarization. The administration of B-blocker drugs
can cause partial decrease of this elongation due to suppression
of Na" and Ca™ current in cell from extra-cellular space. System
cyclic adenosine monophosphate has prominent position for re-
alization of this effect.

It has been believed for the long time, that combination of
antiarrhythmic agents of III class with B-blocker agents is not
expedient due to threat of bradycardia development and atrio-
ventricular blockades. Indeed, this threat is present, because
preparations of both groups cause suppression of transverse
conductivity and to some extent the decrease in contractility
of left ventricle in case of its initial dysfunction. These effects
have bigger expressiveness after administration of antiarrhyth-
mic preparations of III class (amiodarone and sotalol). [13,15].
These preparations have properties of B-blocker agents. Howev-
er, in real clinical conditions the increase of congestive cardiac
insufficiency can happen during treatment, including prepara-
tion of III class and B-blocker agent in rare cases only. It should
be taken in account that amiodarone blocks calcium channels in
lesser degree.

At the same time, it was proved in clinical trials, that using
of B-blocker agents in combine with antiarrhythmic agents of
III class causes significant decrease of occurrence frequency
of proarrhythmic complications and the risk of sudden death
in patient with hazardous potential lethal cardiac arrhythmias.
The combined administration of amiodarone or sotalol together
with B-blocker agents has no influence on duration of QT in-
tervals and the width of QRS complexes [12]. That is why the
monitoring of bpm and duration of QT intervals and the width of
QRS complexes is required in order to prevent fatal disorders of
cardiac rhythm. The higher initial frequency of cardiac beats is,
the better is efficiency of combined therapy, including prepara-
tion of Il class (especially amiodarone) + 3-blocker agent. That
is why in patients with malignant ventricular extrasystolic ar-
rhythmia with premature beats of high gradations according to
Lown-Wolf classification and fatal ventricular tachycardia addi-
tional administration of B-blocker agents together with the small
doses of amiodarone is required to increase anti-fibrillate activ-
ity. The combined therapy amiodarone together with -blocker
agent should be administered for treatment of these hazardous
arrhythmias. Amiodarone is administered in supporting daily
dose 200-400 mg (1-2 tablets) and B-blocker agent to maximum
tolerated dose, which is estimated accordant to the frequency of
cardiac beats. It must be 55-70 bpm in rest condition. Therapy
using B-blocker preparations is canceled in case of frequency of
cardiac beats, which is equal to 50 bpm or less.

D, 1-Sotalol has properties of antiarrhythmic agents of II and
III classes. Its B-blocker effect is three times less than in pro-
pranolol. This effect occurs even after administration of sotalol
in small doses. That is why the use of this preparation in com-
bine with B-blocker agent is impossible. Amiodarone can be ad-
ministered together with B-blocker agents in condition of bpm
monitoring in constant form of atrial fibrillation and in sinus
tachycardia, which is concomitant with frequent and stable ex-
trasystolic arrhythmia, having prognostic significance. Besides,
combined therapy including amiodarone and B-blocker agent is
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used for treatment of cardiac tachyarrhythmias in case of ab-
sence of effect after the use of the therapy using only one antiar-
rhythmic agent.

4. The expediency of administration of antiarrhythmic agents
of III class together with calcium antagonists is highly doubtful.
After theoretical analysis it the conclusion was made about simi-
larly action of B-blocker agents and calcium antagonists. Prepa-
rations of both groups have positive effect on treatment of ar-
rhythmias with trigger genesis, which appeared sometimes after
using of antiarrhythmic preparations of I1I class e.g. amiodarone
and sotalol. This proarrhythmic effect after their administration
is conditioned by retardation of current of potassium ions from
cell in extra-cellular space during 1-st and 2-d phases of repolar-
ization. There is experimental data for the ability of verapamil
to raise threshold of ventricular fibrillation. However, according
to clinical investigations there are no results, which would prove
the decrease of the risk of development of proarrhythmias after
administration of combined therapy, including preparations of
III and IV classes.

This therapy is required only in two situations: 1) the presence
of cardiac arrhythmia, which is very sensitive to verapamil or
dilthiazem and in absence of effect after treatment using amio-
darone; 2) the administration of calcium channel blocker agents
does not have sufficient effect for preventive maintenance of
ventricular arrhythmias and some atrial arrhythmias (atrial fi-
brillation and atrial flutter) [3,4].

In combined therapy the daily dose of amiodarone must not
be more than 200-300 mg and the daily dose of verapamil not
more than 120-240 mg. The monitoring of frequency of cardiac
beats and duration of QT interval must be required during this
combined therapy. It should be taken in account that verapamil
and dilthiazem have no influence on width of QRS complexes
and duration of QT intervals.

5. The combined therapy including antiarrhythmic agents of
I and III classes has the strongest effect. This can be explained
by the following: the delay all phases of action potention occurs,
that result into significant enlargement of its duration and refrac-
tory period of myocardium. It is clear that such a powerful effect
is required first of all for treatment of re-entry arrhythmias with
or without short excitability period. In these arrhythmias pos-
sibility for suppression of tachycardia is absent due to the action
in respect to impulse conductivity across myocardium. Howev-
er, prominent increase of duration of action potention after com-
bined using of antiarrhythmic preparations of I and III classes
leads to the increased risk of life-threatening trigger arrhythmias
development such as ventricular paroxysmal tachycardia with-
out pulse and bidirectional spindle-shaped ventricular tachy-
cardia (torsade de pointes). That is why constant monitoring of
cardiac beat frequency and alterations of ECG must be obvious.
The choice of this therapy is only realized in hospital conditions.

Especially high risk of development of cardiac blockade ap-
pears in case of combined administration of antiarrhythmic
agents of IA subclass preparations (in particular quinidine)
and III class. It is caused by the fact that subclass IA induces
strengthening of blockade of potassium channels during third
phase of action potention. Each of these preparations is always
administered in half dose (or less) in comparison with an ordi-
nary daily dose. No less important result of this interaction is:
1) the decrease of cardiac beats frequency. Especially it refers to
the patients with sick sinus syndrome and atrioventricular block-
ade. In order to prevent disorder of cardiac conductivity it is bet-
ter to use of amiodarone together with such preparations of IA
subclass as allapinin or disopyramide; 2) the elongation of PQ
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interval. To the lesser extent it is characteristic for combination
of preparations of III class in ordinal doses and propafenone. In
case of the use of this combination of antiarrhythmic agents it
may occur the widening of QRS complexes due to the delay of
intraventricular conductivity. It occurs relatively rare in allap-
inin or propafenone therapy together with small doses of amio-
darone or sotalol; 3) the elongation of QT-interval is associated
with proarrhytmic effect of antiarrtythmic agents. In this respect,
the most dangerous combined treatment includes one of the I
class preparations (encainide, flecainide, etmozine, ethacizine)
together with agents of III class (amiodarone or sotalol).

At administration of B-blocker agents together with sotalol
may lead to the development of additional B-blocker action, be-
cause sotalol has properties of antiarrhythmic agents of second
and third classes (even in case of using of small doses of sotalol).

It should be taken into account that amiodarone has property
of B-blocker agent. Besides, it is to some extent calcium channel
blocker agent. The combination of amiodarone with prepara-
tions IB subclass (lidocaine, mexiletine, diphenin) is relatively
beneficial, since the use of this combined therapy is conditioned
by minimal possibility of development cardiac undesirable ef-
fects, including arrhythmogenic action and occurs of stable bra-
dycardia, in comparison with preparations IA and IC subclasses.
Mexiletine and diphenin have sufficient effect for treatment of
ventricular extrasystolic arrhythmia and ventricular tachycardia
that have both trigger and non-trigger origin.

On the one hand, the administration of diphenin or mexiletine
in addition to class III drugs can lead to weakening of the antiar-
rhythmic effect of amiodarone or sotalol due to the counterdi-
rectional action in respect to phase 2. That is why the velocity of
repolarization is decreased after administration of agents of III
class. But, on the other hand, the risk of triggering ventricular
arrhythmias, which is provoked by class III drugs is reduced by
the same mechanism due to administration of -blocker agents.
It should be emphasized that the administration of a combina-
tion of preparations of IA/C subclass + III class is possible only
in patients without severe organic heart damage.

In real clinical practice, the following combination of antiar-
rhythmic agents can be useful: allapinin 50 mg (in dose 25 mg
in the daytime and at the night or 12.5 mg 4 times a day) + d,
l-sotalol 80 mg (40 mg in the morning and in the evening); d,
l-sotalol in the same regimen together with disopyramide (100
mg 2 times a day or 50 mg 4 times a day); d, l-sotalol in the same
regimen with gilurytmal (50 mg 3 times a day). These combina-
tions are most favorable due to the multidirectional action of
drugs on heart rate and are very effective. Moreover, the use
of allapinin and disopyramide in half doses can significantly
improve their tolerance. The administration of amiodarone or
sotalol in half doses possesses decrease of development of their
undesirable effects.

After the use of abovementioned combinations of antiarrhyt-
mic agents proarrhythmias, significant prolongation of QT in-
terval, and widening of QRS complex are rare, with the main
side effect being moderate, in most cases prolongation of PQ
interval. Besides, the following can be used:

1. Amiodarone 200-300 mg (in the morning) + allapinin 12.5-
25 mg or gilurythmal 50 mg trice a day or disopyramide 50-100
mg in the evening and / or at night. It should be taken in account
that administration of disopyramide especially advisable in the
presence of nocturnal brady-dependent arrhythmias that cannot
be eliminated by increasing of amiodarone dose. The best choice
of using of disopyramide in combine with amiodarone should
be made in case of treatment of frequent and stable extrasystolic
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ventricular arrthythmias of vagal genesis. After administration of
amiodarone together with allapinin or disopyramide the most
common side effect is lengthening of QT interval.

2. Amiodarone 200-300 mg (2-3 doses) + ethacizin 50-75 mg
(2-3 doses) or etmozine (moracisin) 100-150 mg (2-3 doses) or
propafenone 300-450 mg (2-3 times a day) or flecainide 100 mg
(in 1-2 doses). During this therapy constant control of following
must take place: the duration of PQ interval and QT interval.
Besides, the degree of intraventricular blockade (width of QRS
complex) must be asseses.

3. Sotalol 80 mg per day (must be divided into two equal doses)
together with the same drugs (along with other side effects, the inci-
dences of development of bradycardia can occur more often).

4. Amiodarone 200-300 mg per day or d, l-sotalol 80 mg
per day (must be divided into two equal doses) together with
diphenin 1/2 tablets 3 times a day (one tablet contains in dose
0,1 mg or 0,117 mg) or with mexiletine 100-150 mg (for 2-3
administrations). Combined therapy using III class preparations
(amiodarone or sotalol) together with antiarrhythmic agents of
IB subclass (diphenin or mexiletine) is quite safe from the point
of view of development of cardiac side effects. This therapy can
enhance the antiarrhythmic action of class III drugs in relation
to ventricular rhythm disturbances. One should bear in mind
that amiodarone increases the plasma concentration of disopyra-
mide, flecainide and diphenin. The combination of amiodarone
or sotalol with flecainide is, apparently, one of the most unsafe.

The authors of this article have developed a new method of
combined therapy of paroxysmal supraventricular tachyarrhyth-
mias in patients with ischemic heart disease, including the using
of allapinin and cardiac glycosides. The author’s certificate of
invention was obtained for this method.

The efficacy of this combined therapy for suppression of su-
praventricular paroxysmal tachyarrhythmias was analyzed com-
pared to treatment with allapinin alone.

Paroxysmal atrial fibrillation and paroxysmal supraventricu-
lar tachyarrhythmia’s can be treated with administration of sev-
eral preparations. In accordance with such new method it was
used of combination of two preparations with antiarrhythmic ac-
tion (allapinin + cardiac glycosides). This method can be used to
treat paroxysmal supraventricular arrhythmias in patients with
significant heart failure disease.

Allapinin is the alkaloid of bromhydrate lappaconitine. This
alkaloid was extracted from the perennial plant. It can be ex-
tracted from the wild plant of the aconite, which belongs to the
group of buttercup plants. It is produced in tablets at 50 mg and
in solution for intravenous or intramuscular administration:
0,5% solution in ampoules at 2 ml. Allapinin occupies the spe-
cial place among antiarrhythmic agents of the 1* class according
to Vaughan-Williams classification. It differs from agents of IA
and IB subclass. Being different from quinidine, procainamide,
gilurytmal and others agents of the 1* class of antiarrhythmic
drugs allapinin in effective antiarrhythmic doses has small influ-
ence on the width of ventricular QRS complex, P-Q interval and
Q-T interval. Allapinin in doses, which provide significant an-

tiarrhythmic effect, unlike the other antiarrhythmic drugs, does
not lead to reduction of the system arterial pressure and to nega-
tive inotropic action in myocardium fibers.

In accordance with the new method of treatment of paroxys-
mal supraventricular tachyarrhythmias a cardiac glycoside — di-
goxin (lanoxin) in dose 0,25 mg or strophantin in dose 0,25 mg
is administered intravenously. Then in 20-30 minutes after ad-
ministration of cardiac glycoside allapinin is used intravenously
in dose 30-40 mg

In case of suppression of paroxysmal tachyarrhythmia pro-
phylactic treatment must be used of abovementioned prepara-
tions. Allapinin is administered orally in the daily dose 75 mg
(25 mg 3 times daily). In combination with allapinin digoxin is
used orally in the dose 0,25 mg (1 tab) 1-2 times daily. In case
of positive result of therapy, the daily dose of allapinin can be
reduced to 50 mg (1 tablet 2 times a day) and digoxin to the
minimum effective one, which is 0,25 mg (1 tablet) once a day.

The criterion of such positive result of therapy is occurrence
of the periods without paroxysms of tachyarrhythmia, which
are greater than 1,5-2 periods. Such periods occurred earlier
between paroxysms of tachyarrhythmia. Thus, this therapy pro-
vides prophylactic effect in respect to occurrence of tachyar-
rhythmia attack.

The significant advantage of this method is the possibility of
using it for the patients with severe heart failure. Unlike the ma-
jority of other antiarrhythmic drugs of synthetic origin allapinin
does not have any negative inotropic action in effective antiar-
rhythmic doses. For the patients with cardiac failure the use of
cardiac glycoside leads to improving of metabolism in myocar-
dial cells. Such improvement of myocardium metabolism con-
tributes to the elimination of paroxysmal tachyarrhythmias.

The most expressive effect of combined therapy is observed
in case of administration of digoxin (lanoxin) in dose 0,25 mg
or strophantin in dose 0,25 mg intravenously and the use of al-
lapinin in single dose 30-40 mg intravenously in 20-30 minutes
after administration of cardiac glycoside. Such combination of
these agents is conditioned by their pharmacodynamics. The
beginning of antiarrhythmic effect of allapinin occurs only in
10-15 minutes after its intravenous administration. The maximal
effect of allapinin is achieved in 20-40 minutes after using this
drug. This property of allapinin is conditioned the time of intra-
venous administration of cardiac glycoside. Antiarrhythmic ef-
fect of digoxin and strophantin occurs significantly sooner than
after using of allapinin.

This combined therapy was realized with 37 patients hav-
ing ischemic heart disease and supraventricular paroxysmal
tachyarrhythmias. They were included in the main group of pa-
tients [8]. To control the effectiveness of the combined therapy
the monotherapy — only using intravenous administration of al-
lapinin in single dose 40-50 mg was realized with 38 patients
having ischemic heart disease and supraventricular paroxysmal
tachyarrhythmias.

The therapy results in the main and in the control group of
patients are submitted in the Table.

Table. The therapy results in the main and in the control group of patients

Form of paroxysmal Number of patients | Positive result | Number of patients Positive
tachyarrhythmia in main group of therapy in control group result of therapy
Paroxy§mal supraventricular tachyar- 16 12 15 3
rhythmia
Paroxysmal form of atrial fibrillation 14 11 15 7
Paroxysmal form of atrial flutter 7 5 8 3
© GMN 91



The use of cardiac glycoside increases the antiarrhythmic ef-
fect of allapinin. This combined treatment is more efficient in
comparison with the monotherapy with the help of only one
preparation (allapinin). Such combined using of these two medi-
cines contributes to shortening of the time, which is needed for
suppression of tachyarrhythmia paroxysm. After renewal of the
normal sinus rhythm the supporting treatment (oral administra-
tion of allapinin and cardiac glycosides) must be administered in
the earliest possible period. [8,14].

It is forbidden to use such combinations of antiarrhythmic
agents: P-adrenergic blocker agent + verapamil; f-adrenergic
blocker agent + dilthizem; propafenone + verapamil; propafe-
none + dilthizem, propafenone + B-adrenergic blocker agents.
The administration of latter combination is impossible because
propafenone has similar chemical structure with non-selective
B-blocker agent propranolol. After using of such combined ther-
apy possibility of development of medicinal (toxic) disfunction
of sinus node increases.

Conclusions.

1. During combined antiarrhythmic therapy monitoring of
ECG the must take place, including such its indices as frequency
of cardiac beats, duration of PQ and QT intervals, and width of
QRS complexes.

2. It is impossible to administer antiarrhythmic drugs of the
same class at the same time.

3. It is impossible to administer combined antiarrhythmic
therapy in case of using drugs with unidirectional action on heart
rate, atrio-ventricular (AV) and intraventricular conductivity,
duration of QT interval and myocardial contractility.

4. The doses of drugs used in combined therapy are below in
comparison with average therapeutic doses (about half of the
usual daily dose).

5. Antiarrhythmic agents should be administered sequentially:
the second drug is used only after the evaluation safety and tol-
erability of the first antiarrhythmic preparation.

6. In order to prevent hazardous potentially lethal arrhyth-
mias, having trigger or re-entry mechanisms, most efficient are
combinations including preparations of II class together with 11
class and simultaneous using of antiarrhythmic agents of I and
111 classes.

7. The new method of combined therapy of paroxysmal su-
praventricular tachyarrhythmias, including the using of allapin-
in and cardiac glycosides has bigger effecientcy in comparison
with administration allapinin one only.
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SUMMARY

COMBINED PHARMACOLOGICAL THERAPY IN-
CLUDING SEVERAL ANTIARRHYTHMIC AGENTS
FOR TREATMENT OF DIFFERENT DISORDERS OF
CARDIAC RHYTHM

Kapustnick Yu., Lutsenko R., Sydorenko A.

Poltava State Medical University, Department of Experimen-
tal and Clinical Pharmacology, Clinical Immunology and
Allergology, Ukraine

Combined therapy using several antiarrhythmic agents can
be useful for treatment of different disorders of cardiac rhythm,
including their hazardous and stable forms. It is especially re-
quired in case of insufficient efficacy after using one antiarrhyth-
mic agent. As a combined therapy one can use the administra-
tion of several preparations e.g. 1) preparations of IA subclass
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and B-blocker adrenergic agents; 2) antiarrhythmic agents of 1
class and calcium channel blocker agents (verapamil and dil-
thiazem); 3) III class (amiodarone or sotalol) together with
B-blocker drugs; 4) antiarrhythmic agents of III class and cal-
cium antagonists; 5) antiarrhythmic agents of I and III classes.

The latter combination has especially strong effect for treat-
ment of arrhythmias caused by re-entry mechanism with or
without a short excitability period. Antiarrhythmic agents of II
class (B-blocker drugs) and III classes (amiodarone or sotalol)
cause reduction of development risk of arrhythmias with trigger
mechanism, including bidirectional spindle-shaped ventricular
(torsade de pointes) tachycardia. Thus, combinations including
preparations of II class together with III class and simultaneous
using of antiarrhythmic agents of I and III classes should be ad-
ministered to prevent hazardous potentially lethal arrhythmias.

The authors of this article have developed a new method of
combined therapy of paroxysmal supraventricular tachyarrhyth-
mias in patients with ischemic heart disease, including the use of al-
lapinin and cardiac glycosides. The author’s certificate of invention
was obtained for this method. The efficacy of this combined therapy
for suppression of supraventricular paroxysmal tachyarrhythmias
was analyzed compared to treatment with allapinin alone. It was
proved that combined therapy has bigger effectiveness in compari-
son with therapy with help allapinin only.

It is forbidden to use of such combinations of antiarrhythmic
agents: P-adrenergic blocker agent + verapamil; B-adrenergic
blocker agent + dilthizem; propafenone + verapamil; propafenone
+ dilthizem; propafenone + B-adrenergic blocker agent. After ad-
ministration of such combined therapy, it is possible the occurrence
medicinal (toxic) disfunction of sinus node. The administration of
propafenone together with f-adrenergic blocker agent is impossible
because propafenone has properties of B-blocker preparation. It is
connected with similar chemical structure of propafenone and non-
selective B-blocker agent propranolol.

Keywords: cardiac arrhythmias, antiarrhythmic agents, com-
bined antiarrhythmic therapy, hazardous potentially lethal ar-
rhythmias, re-entry mechanism, trigger mechanism.

PE3IOME

KOMBUHHUPOBAHHASI ®PAPMAKOTEPAIIUS, BKJIIO-
YAIOIIASA HECKOJbBKO AHTUAPUTMUYECKHUX
IIPEITAPATOB, JJIs1 IEYEHUSA PA3JIMYHBIX HAPY-
INEHUM CEPIEYHOI'O PUTMA

Kanycrauk 10.A., Jlynenko P. B., Cunopenxo A.T.

Tlonmasckuil 2ocyoapcmeentvitl. MeOUYUHCKULL YHUgepcumen,
Kagheopa sKcnepumMeHmanbHou U KIUHUYECKOU QapmMakonocuu ¢
KAUHUYECKOU UMMYHON02Uell U aitepeoiocuell, YKkpauna

ABTOpamu cTaThy pa3paboTaH HOBBII METO KOMOMHHUPOBAH-
HOH Tepanuu NapoKCU3MaJIbHBIX CYNPaBEHTPUKYIAPHBIX TaXU-
apuUTMHN Y OOJBHBIX HIIEMHYECKOIl OO0JIC3HBIO Cep/la, BKIIIO-
qa}Ol_].lI/II‘/'I NPUMECHCHUE AJUTallTMHUHA U CEPACYHBIX ITIMKO3UI0B.

© GMN

Ha stot Merton nonyueH ceprudukar Ha n3obdperenne. Ddhex-
TUBHOCTb 3TOM KOMOMHMPOBAaHHOM Tepanuu i JIMKBUIALUU
MapOKCU3MANIBHBIX CYNPAaBEeHTPUKYSIPHBIX TaXHAPUTMUI Mpo-
aHaJIM3UPOBaHA B CPABHEHUH C T€PAIMEH OTHUM aJJTAIMHIHOM.
JlokazaHo, 4TO KOMOMHUpPOBAHHAasl Teparusi UMEeT OOJIBIIYIO
3(hGEKTUBHOCTE, YEM TEPAITUSI TOIBKO aJITATHHUHOM.

[IpoTuBonokasanueM SBJISIOTCS CIELyOLIMEe KOMOWHALUU
AQHTHAPUTMUYECKHUX MPEnapaToB: B-axpeHo0IoKaTopbl + Bepa-
naMut; B-aapeHoOIoKaTopsl + auiTHaseM; npornadeHoH + Be-
panamui; ponadeHoH + auntraszem. [lociae npuMeHeH s KOM-
OMHUPOBAHHOH Teparuy BO3MOKHO MOSBJICHUE JICKAPCTBEHHOM
(Toxcuyeckoit) muchyHKIMU CHHYCOBOro y3ia. [IpumeHeHue
nporna)eHOHAa COBMECTHO C [3-aJpeHO0I0oKaTopaMy HEIOIly-
CTHUMO, TaK KaK CBA3aHO C MOJOOHOH XMMHYECKOIl CTPYKTYpOH
nponadeHOHA ¥ HECEJICKTUBHOTO B-aapeH00I0KaTOpa mporpa-
HOJIONIA.
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