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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



 
GeorGian Medical news  
no 6 (315) 2021

© GMN 5 

Содержание:

Wollina U., Schönlebe J., Goldman A.
PIGMENTED NODULAR CYSTIC HIDRADENOMA OF THE ANKLE........................................................................................7

Iaroseski J., Harada G., Ramos R., Mottin C., Grossi J.
OPEN RYGB LONG-TERM COMPLICATIONS: VENTRAL HERNIA - 
REPORT ON A 10-YEAR SINGLE-CENTER EXPERIENCE...........................................................................................................9

Дузенко А.А.
КОМОРБИДНАЯ ОТЯГОЩЕННОСТЬ И РИСК ТРОМБОГЕМОРРАГИЧЕСКИХ ОСЛОЖНЕНИЙ 
ПРИ ХИРУРГИЧЕСКОМ ЛЕЧЕНИИ БОЛЬНЫХ КОЛОРЕКТАЛЬНЫМ РАКОМ ...................................................................14

Дроботун О.В., Стефанов Н.К., Колотилов Н.Н., Зазирный И.М.
ГЕТЕРОГЕННОСТЬ ТКАНИ ГОЛОВНОГО МОЗГА У БОЛЬНЫХ 
ЗЛОКАЧЕСТВЕННЫМИ ОПУХОЛЯМИ КАК ПРЕДИКТОР ЛЕТАЛЬНОГО ИСХОДА ........................................................20

Maghlaperidze Z., Kapetivadze V., Tabukashvili R., Lazashvili T., Kuparadze M., Gratiashvili E.
THE ROLE OF INSULIN-LIKE GROWTH FACTOR-1 
AND INSULIN IN DEVELOPMENT OF COLORECTAL CANCER .............................................................................................26 

Venger O., Zhulkevych I., Mysula Yu.
PSYCHOLOGICAL AND PSYCHOPATHOLOGICAL FEATURES OF PATIENTS WITH SKIN CANCER ..............................29

Лазко М.Ф., Маглаперидзе И.Г., Лазко Ф.Л., Призов А.П., Беляк Е.А.
ЭФФЕКТИВНОСТЬ ПРИМЕНЕНИЯ СУБАКРОМИАЛЬНОГО БАЛЛОНА INSPACE В ЛЕЧЕНИИ ПАЦИЕНТОВ 
С БОЛЬШИМИ И МАССИВНЫМИ ПОВРЕЖДЕНИЯМИ ВРАЩАТЕЛЬНОЙ МАНЖЕТЫ ПЛЕЧА ...................................33

Sariyeva E.
ANALISIS OF MORTALITY AMONG PREGNANT WOMEN INFECTED WITH VIRAL HEPATITIS .....................................39

Иванюшко Т.П., Поляков К.А., Аразашвили Л.Д., Симонова А.В. 
АЛГОРИТМ ЛЕЧЕНИЯ ПАЦИЕНТОВ С МЕДИКАМЕНТОЗНЫМ ОСТЕОНЕКРОЗОМ ЧЕЛЮСТЕЙ 
ПУТЕМ КОРРЕКЦИИ НАРУШЕНИЙ МИКРОБИОТЫ РОТОВОЙ ПОЛОСТИ .....................................................................45 

Semenov E., Schneider S., Sennikov O., Khrystova M., Nikolaieva G.
COMPARATIVE ASSESSMENT OF THE STATUS OF PERI-IMPLANT AND PARODONTAL TISSUES ................................50

Janjalashvili T., Iverieli M.
FREQUENCY OF PRESENCE OF PERIODONTOPATHOGENIC BACTERIA 
IN THE PERIODONTAL POCKETS ................................................................................................................................................56

Мочалов Ю.А., Кеян Д.Н., Пасичник М.А., Кравцов Р.В.
ПОКАЗАТЕЛИ СТЕПЕНИ АДГЕЗИИ К ТВЕРДЫМ ТКАНЯМ НЕВИТАЛЬНЫХ ЗУБОВ 
СТОМАТОЛОГИЧЕСКИХ ФОТОКОМПОЗИТНЫХ ПЛОМБИРОВОЧНЫХ МАТЕРИАЛОВ 
В КОМБИНАЦИИ С РАЗЛИЧНЫМИ АДГЕЗИВНЫМИ СИСТЕМАМИ .................................................................................61

Скрипченко Н.В., Егорова Е.С., Вильниц А.А., Скрипченко Е.Ю.
ТЯЖЕЛОЕ ИНФЕКЦИОННОЕ ЗАБОЛЕВАНИЕ КАК ПРЕДИКТОР РАЗВИТИЯ ЭНЦЕФАЛОПАТИИ 
КРИТИЧЕСКОГО СОСТОЯНИЯ У ДЕТЕЙ (КЛИНИЧЕСКИЙ СЛУЧАЙ) ...............................................................................66

Vorobeva E., Suvorova M., Nesterova S., Gerasimova T., Emelin I.
ANALYSIS OF PSYCHOLOGICAL, SOCIAL, AND LEGAL MEDICAL ASPECTS 
IN EVALUATING THE QUALITY OF PEDIATRIC ASSISTANCE ...............................................................................................73

Heyken M., Horstmann H., Kerling A., Albrecht K., Kedia G., Kück M., Tegtbur U., Hanke AA.
COMPARISON OF WEARABLES FOR SELF-MONITORING OF HEART RATE 
IN CORONARY REHABILITATION PATIENTS ............................................................................................................................78 

Kapustnick Yu., Lutsenko R., Sуdorenko A.
COMBINED PHARMACOLOGICAL THERAPY INCLUDING SEVERAL ANTIARRHYTHMIC AGENTS 
FOR TREATMENT OF DIFFERENT DISORDERS OF CARDIAC RHYTHM .............................................................................85



6

 
МедицинСкие новоСти грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

Gulatava N., Tabagari N., Tabagari  S.
BIOELECTRICAL IMPENDANCE ANALYSIS OF BODY COMPOSITION 
IN PATIENTS WITH CHRONIC HEART FAILURE .........................................................................................................................94 

Avagimyan A., Sukiasyan L., Sahakyan K., Gevorgyan T., Aznauryan A.
THE MOLECULAR MECHANISM OF DIABETES MELLITUS - 
RELATED IMPAIRMENT OF CARDIOVASCULAR HOMEOSTASIS (REVIEW) .......................................................................99

Kletskova O., Rusanov A., Rusanova O., Riziq Allah Mustafa Gaowgzeh, Nikanorov A.
PHYSICAL THERAPY PROGRAM IN THE TREATMENT 
OF OSTEOARTHROSIS IN PATIENTS WITH OBESITY ..............................................................................................................103

Varim C., Celik F., Sunu C., Kalpakci Y., Cengiz H., Öztop K., Karacer C., Yaylaci S., Gonullu E.
INFLAMMATORY CELL RATIOS IN THE PATIENTS WITH FIBROMYALGIA........................................................................108

Maruta N., Kolyadko S., Fedchеnko V., Yavdak I., Linska K.
CLINICAL, GENEALOGICAL AND PATHOPSYCHOLOGICAL RISK MARKERS 
OF RECURRENT DEPRESSION .....................................................................................................................................................113

Ярославцев С.А., Опря Е.В., Каленская Г.Ю., Панько Т.В., Денисенко М.М.
ФАКТОРЫ СУИЦИДАЛЬНОГО РИСКА СРЕДИ ПАЦИЕНТОВ С КОГНИТИВНЫМИ НАРУШЕНИЯМИ 
ПРИ ДЕПРЕССИВНЫХ РАССТРОЙСТВАХ ................................................................................................................................119

Шарашенидзе Г.З., Цимакуридзе М.П., Чхиквишвили И.Д., Габуния Т.Т., Гогия Н.Н., Ормоцадзе Г.Л.
БАЙЕСОВСКИЙ АНАЛИЗ СМЕСЕЙ ВЕРОЯТНОСТНЫХ РАСПРЕДЕЛЕНИЙ ОБЩЕЙ 
АНТИРАДИКАЛЬНОЙ АКТИВНОСТИ КРОВИ В ПОПУЛЯЦИЯХ СЕЛ САЧХЕРСКОГО РАЙОНА ГРУЗИИ ..................125

Линник Н.И., Гуменюк Н.И., Лискина И.В., Гуменюк Г.Л., Игнатьева В.И., Тарасенко Е.Р.
ОСОБЕННОСТИ ОСЛОЖНЕННОГО ТЕЧЕНИЯ НЕГОСПИТАЛЬНОЙ ВИРУСНОЙ 
COVID-19 ПНЕВМОНИИ ................................................................................................................................................................129

Мерник А.М., Ярошенко О.Н., Иншин Н.И., Лукьянов Д.В., Гиляка О.С.
ВАКЦИНАЦИЯ: ПРАВО ЧЕЛОВЕКА ИЛИ ОБЯЗАННОСТЬ ....................................................................................................135

Gorgiladze N., Sachaleli N.
COVID-19 VACCINATION: CHALLENGES AND OUTCOMES OF GEORGIAN HEALTHCARE SYSTEM ..........................141

Nikolaishvili N., Chichua G., Muzashvili T., Burkadze G.
MICROENVIRONMENT ALTERATIONS IN CONJUNCTIVAL NEOPLASTIC LEOSIONS 
WITH DIFFERENT PROLIFERATION-APOPTOTIC CHARACTERISTICS ...............................................................................152 

Lytvynenko M., Narbutova T., Vasylyev V., Bondarenko A., Gargin V.
MORPHO-FUNCTIONAL CHANGES IN ENDOMETRIUM 
UNDER THE INFLUENCE OF CHRONIC ALCOHOLISM ...........................................................................................................160 

Museridze N., Tutisani A., Chabradze G., Beridze N., Muzashvili T.
TUMOR INFILTRATING LYMPHOCYTES PECULIARITIES IN DIFFERENT HISTOPATHOLOGICAL 
AND MOLECULAR SUBTYPES OF GASTRIC CARCINOMA....................................................................................................165

Belenichev I., Gorbachova S., Pavlov S., Bukhtiyarova N., Puzyrenko A., Brek O.
NEUROCHEMICAL STATUS OF NITRIC OXIDE IN THE SETTINGS OF THE NORM, ISHEMIC EVENT 
OF CENTRAL NERVOUS SYSTEM, AND PHARMACOLOGICAL BN INTERVENTION .......................................................169 

Яремчук О.З., Лисничук Н.Е., Небесная З.М., Крамар С.Б., Кулицкая М.И., Шанайда М.И., Делибашвили Д.Г.
МОРФОЛОГИЧЕСКИЕ ИЗМЕНЕНИЯ В ПЕЧЕНИ МЫШЕЙ С АНТИФОСФОЛИПИДНЫМ СИНДРОМОМ 
В УСЛОВИЯХ ПРИМЕНЕНИЯ МОДУЛЯТОРОВ СИНТЕЗА ОКСИДА АЗОТА ....................................................................177

Japharidze S., Kvachadze I., Tsimakuridze Mar., Tsimakuridze M., Arabidze M.
HYGIENIC ASSESSMENT OF WORKPLACE ENVIRONMENTAL AIR POLLUTION 
OF TBILISI CITY MUNICIPAL TRANSPORT AND THEIR SERVICES ......................................................................................181

Korinteli T., Gorgaslidze N., Nadirashvili L., Erkomaishvili G.
CHEMICAL MODIFICATION OF BROMELAIN WITH DEXTRAN ALDEHYDE 
AND ITS POTENTIAL MEDICAL APPLICATION ........................................................................................................................185

Dinets A., Nykytiuk O., Gorobeiko M., Barabanchyk O., Khrol N.
MILESTONES AND PITFALLS IN STRATEGIC PLANNING OF HEALTHCARE IN CAPITAL CITY IN TRANSITION ......189



 
GeorGian Medical news  
no 6 (315) 2021

© GMN 85 

ronarul pacientebisTvis, mxolod Apple, Mio da 
Garmin SeiZleba iyos rekomendebuli. amasTanave, 
Semdgomi gamokvlevebi aucilebelia klinikur 

da araklinikur garemoSi, sadac unda gaTval-
iswinebul iqnas sxvadasxva saxis sportuli aq-
tivobebi. 

COMBINED PHARMACOLOGICAL THERAPY INCLUDING SEVERAL ANTIARRHYTHMIC AGENTS 
FOR TREATMENT OF DIFFERENT DISORDERS OF CARDIAC RHYTHM

Kapustnick Yu., Lutsenko R., Sуdorenko A. 

Poltava state Medical University, department of experimental and clinical Pharmacology, 
Сlinical Іmmunology and Аllergology, 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 II or IV classes (β-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 I 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-
arrhythmic 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 

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 IA 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 β-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 antiarrhythmic 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. Antiarrhythmic 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 β-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 Ca2+ 
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-

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 β-blocker drugs and cholinolytic agents. The reducing of 
action potention is developed as a result of suppression of spon-
taneous depolarization in 4th 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 β-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 4th phase of action poten-
tion and the sodium current into the cell during the 0 phase (fast 
depolarization). Administration of Ca antagonists, β-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 β-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 fromc 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, β-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 antiarrhythmic preparations of I 
class e.g. ethacizine and gilurytmal and antiarrhythmic agents of 
III class: amiodarone (cordarone), sotalol (sotalex), bretylium 
tosilate (ornidum) directly and β-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. 

Antiarrhythmic agents of first class and amiodarone are as 
rule effective preparations for treatment of major types of su-
praventricular and ventricular arrhythmias. β-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). β-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. Antiarrhythmic agents, which cause decrease of automa-
tism (phase 4 – spontaneous diastolic depolarization) and in-
duce the delay of conductivity – antiarrhythmic agents of IA, 
IC, IBC subclasses and other antiarrhythmic preparations of I 
class – ethacizine and gilurytmal, preparations of II subclass 
(β-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 – spontaneous 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, β-blocker agents, antiar-
rhythmic preparations of III class (amiodarone, sotalol, brety-
lium tosilate), potassium preparations cause local blockade. As 

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 antiarrhythmic 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 β-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 β-blocker 
drugs into complex therapy together with disopyramide or qua-
nidine is justified due to the fact that β-blocker agents cannot 
enhance action of disopyramide or quinidine. This action is 
conditioned by synergic action of β-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 β-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 β-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 
β-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 β-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 – Δ S% must be realized 
during combined antiarrhythmic treatment using two prepa-
rations. Normal value of Δ 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 III 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. 

Antiarrhythmic 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 
antiarrhythmic agents as β-adrenergic blocker preparations can 
increase action of antiarrhythmic agents of IB subclass due to 
additional delay of 4th phase of action potention in case of treat-
ment of disorders of cardiac rhythm with trigger mechanism. 
The second reason of using of β-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 

arrhythmias [11, 14]. It should be taken in account such property of 
β-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 
β-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 β- 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 β-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. 
β-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 β-blocker agents most frequently. This is con-
ditioned by adrenergic action of allapinin. It causes increasing of 
myocardium contractility. 

However, β-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 β-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 
β-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 rhythm. 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 β-blocker agent (meto-
prolol, bisoprolol, betaxolol), in this case it is not required to 
decrease of allapinin dose.

The additional administration of β-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 β-blocker drugs 
is required also to decrease the risk of sudden death in patients 
with ventricular disorders of cardiac rhythm. The application 
of β-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 β-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 β-blocker agent is 
required. The merit of β-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 β-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 β-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 β-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 β-blocker agent propranolol. Due to this similar-
ity propafenone has properties of β-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 β-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.

No less important result of interaction between preparations 
of II and III classes is the decrease of the development risk of 
arrhythmias 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 β-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 β-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 β-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 β-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 β-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 β-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 III class (especially amiodarone) + β-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 β-blocker agents together with the small 
doses of amiodarone is required to increase anti-fibrillate activ-
ity. The combined therapy amiodarone together with β-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 β-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 β-blocker preparations is canceled in case of frequency of 
cardiac beats, which is equal to 50 bpm or less.

D, l-Sotalol has properties of antiarrhythmic agents of II and 
III classes. Its β-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 β-blocker agent is impossible. Amiodarone can be ad-
ministered together with β-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 β-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 β-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 III 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 

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 β-blocker agents together with sotalol 
may lead to the development of additional β-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 β-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 β-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 arrhythmias 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 1st 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 1st 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 

tachyarrhythmia
Number of patients 

in main group
Positive result 

of therapy 
Number of patients 

in control group
Positive 

result of therapy
Paroxysmal supraventricular tachyar-
rhythmia 16 12 15 8

Paroxysmal form of atrial fibrillation 14 11 15 7
Paroxysmal form of atrial flutter 7 5 8 3
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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: β-adrenergic blocker agent + verapamil; β-adrenergic 
blocker agent + dilthizem; propafenone + verapamil; propafe-
none + dilthizem, propafenone + β-adrenergic blocker agents. 
The administration of latter combination is impossible because 
propafenone has similar chemical structure with non-selective 
β-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 III 
class and simultaneous using of antiarrhythmic agents of I and 
III 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., Sуdorenko A. 

Poltava state Medical University, department of experimen-
tal and Clinical Pharmacology, Сlinical Іmmunology and 
Аllergology, 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 β-blocker adrenergic agents; 2) antiarrhythmic agents of I 
class and calcium channel blocker agents (verapamil and dil-
thiazem); 3) III class (amiodarone or sotalol) together with 
β-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 (β-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: β-adrenergic blocker agent + verapamil; β-adrenergic 
blocker agent + dilthizem; propafenone + verapamil; propafenone 
+ dilthizem; propafenone + β-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 β-adrenergic blocker agent is impossible 
because propafenone has properties of β-blocker preparation. It is 
connected with similar chemical structure of propafenone and non-
selective β-blocker agent propranolol. 

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

РЕЗЮМЕ 

КОМБИНИРОВАННАЯ ФАРМАКОТЕРАПИЯ, ВКЛЮ-
ЧАЮЩАЯ НЕСКОЛЬКО АНТИАРИТМИЧЕСКИХ 
ПРЕПАРАТОВ, ДЛЯ ЛЕЧЕНИЯ РАЗЛИЧНЫХ НАРУ-
ШЕНИЙ СЕРДЕЧНОГО РИТМА

Капустник Ю.А., Луценко Р. В., Сидоренко А.Г.

Полтавский государственный медицинский университет, 
кафедра экспериментальной и клинической фармакологии с 
клинической иммунологией и аллергологией, украина

Авторами статьи разработан новый метод комбинирован-
ной терапии пароксизмальных суправентрикулярных тахи-
аритмий у больных ишемической болезнью сердца, вклю-
чающий применение аллапинина и сердечных гликозидов. 

На этот метод получен сертификат на изобретение. Эффек-
тивность этой комбинированной терапии для ликвидации 
пароксизмальных суправентрикулярных тахиаритмий про-
анализирована в сравнении с терапией одним аллапинином. 
Доказано, что комбинированная терапия имеет большую 
эффективность, чем терапия только аллапинином.

Противопоказанием являются следующие комбинации 
антиаритмических препаратов: β-адреноблокаторы + вера-
памил; β-адреноблокаторы + дилтиазем; пропафенон + ве-
рапамил; пропафенон + дилтиазем. После применения ком-
бинированной терапии возможно появление лекарственной 
(токсической) дисфункции синусового узла. Применение 
пропафенона совместно с β-адреноблокаторами недопу-
стимо, так как связано с подобной химической структурой 
пропафенона и неселективного β-адреноблокатора пропра-
нолола.

reziume

ramdenime antiariTmiuli preparatis Semcveli 
kombinirebuli farmakoTerapia gulis ritmis sxva-
dasxva darRvevis mkurnalobisaTvis

i.kapustniki, r.lucenko, a.sidorenko

poltavas saxelmwifo samedicino universiteti, 
eqsperimentuli da klinikuri farmakologiis 
kaTedra klinikuri imunologiiT da alergolo-
giiT, ukraina

avtorebis mier SemuSavebulia paroqsizmuli 
supraventrikuluri taqiariTmiebis kombinire-
buli Terapiis axali meTodi gulis iSemiuri 
daavadebiT pacientebisaTvis, romelic moicavs 
alapininis da sagule glikozidebis gamoyenebas. 
am meTodze miRebulia gamogonebis serTifikati. 
aRniSnuli kombinirebuli Terapiis efeqturoba 
paroqsizmuli supraventrikuluri taqiariT-
miebis likvidaciisaTvis gaanalizebulia mxo-
lod alapininiT TerapiasTan SedarebiT. dam-
tkicebulia, rom kombinirebul YTerapias aqvs 
meti efeqturoba, vidre Terapias mxolod ala-
pininiT.
winaaRmdegCvenebas warmoadgens anti-

ariTmiuli preparatebis Semdegi kombina-
ciebi: β-adrenoblokatorebi + verapamili; 
β-adrenoblokatorebi + dilTiazemi; propafeno-
ni + verapamili; propafenoni + dilTiazemi. kom-
binirebuli Terapiis gamoyenebis Semdeg SesaZle-
belia ganviTardes sinusis kvanZis wamlismieri 
(toqsikuri) disfunqcia. propafenonis gamoyeneba 
β-adrenoblokatorebTan erTad dauSvebelia, rac 
dakavSirebulia propafenonis da araseleqciuri 
β-adrenoblokatoris, propranololis msgavs qi-
miur struqturasTan.


