
 E O R G I A N
 EDICAL

EWS

ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ

Медицинские новости Грузии
cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

No 1 (322) Январь 2022ISSN 1512-0112

ТБИЛИСИ - NEW YORK

NO 10 (355) Октябрь 2024



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting 

the science and art of medicine and the betterment of public health, published by the GMN Editorial 

Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since 

1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of 

experimental, theoretical and practical character; publishes original research, reviews, commentaries, 

editorials, essays, medical news, and correspondence in English and Russian. 

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The 

full text content is available through EBSCO databases.

GMN: Медицинские новости Грузии - ежемесячный рецензируе мый научный журнал, 

издаётся Редакционной коллегией и Международной академией наук, образования, искусств и 
естествознания (IASEIA) США с 1994 года на русском и английском языках в целях поддержки 

медицинской науки и улучшения здравоохранения. В журнале публикуются оригинальные 

научные статьи в области медицины, биологии и фармации, статьи обзорного характера, 

научные сообщения, новости медицины и здравоохранения. 

Журнал  индексируется в MEDLINE, отражён в базе данных SCOPUS,  PubMed  и  ВИНИТИ  РАН. 

Полнотекстовые статьи журнала доступны через БД EBSCO.

GMN: Georgian Medical News – saqarTvelos samedicino siaxleni – aris yovelTviuri 

samecniero samedicino recenzirebadi Jurnali, gamoicema 1994  wlidan, warmoadgens 

saredaqcio kolegiisa da aSS-is mecnierebis, ganaTlebis, industriis, xelovnebisa 

da bunebismetyvelebis saerTaSoriso akademiis erTobliv gamocemas. GMN-Si rusul 

da inglisur enebze qveyndeba eqsperimentuli, Teoriuli da praqtikuli xasiaTis 

originaluri samecniero statiebi medicinis, biologiisa da farmaciis sferoSi, 

mimoxilviTi xasiaTis statiebi. 

Jurnali indeqsirebulia MEDLINE-is saerTaSoriso sistemaSi , asaxulia 

SCOPUS-is, PubMed-is da ВИНИТИ РАН-is monacemTa bazebSi. statiebis sruli teqsti 

xelmisawvdomia EBSCO-s monacemTa bazebidan.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting 

the science and art of medicine and the betterment of public health, published by the GMN Editorial 

Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which 

are of experimental, theoretical and practical character; publishes original research, reviews, commen-

taries, editorials, essays, medical news, and correspondence in English and Russian. 

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full 

text content is available through EBSCO databases.

GEORGIAN MEDICAL NEWS

GMN: Медицинские новости Грузии - ежемесячный рецензируемый научный журнал, издаётся 

Редакционной коллегией с 1994 года на русском и английском языках в целях поддержки 

медицинской науки и улучшения здравоохранения. В журнале публикуются оригинальные 

научные статьи в области медицины, биологии и фармации, статьи обзорного характера, научные 

сообщения, новости медицины и здравоохранения. Журнал индексируется в MEDLINE, отражён 

в базе данных SCOPUS, PubMed и ВИНИТИ РАН. Полнотекстовые статьи журнала доступны 

через БД EBSCO.

Monthly Georgia-US joint scientific journal published both in electronic and paper 
formats of the Agency of Medical Information of the Georgian Association of Business Press.

Published since 1994. Distributed in NIS, EU and USA.

WEBSITE 
www.geomednews.com



К СВЕДЕНИЮ АВТОРОВ!

При направлении статьи в редакцию необходимо соблюдать следующие правила:

 1. Статья должна быть представлена в двух экземплярах, на русском или английском язы-
ках, напечатанная через полтора интервала на одной стороне стандартного листа с шириной 
левого поля в три сантиметра.  Используемый компьютерный шрифт для текста на русском и 
английском языках - Times New Roman (Кириллица), для текста на грузинском языке следует 
использовать AcadNusx. Размер шрифта - 12. К рукописи, напечатанной на компьютере, должен 
быть приложен CD со статьей. 
 2. Размер статьи должен быть не менее десяти и не более двадцати страниц машинописи, 
включая указатель литературы и резюме на английском, русском и грузинском языках.
 3. В статье должны быть освещены актуальность данного материала, методы и результаты 
исследования и их обсуждение.
 При представлении в печать научных экспериментальных работ авторы должны указывать 
вид и количество экспериментальных животных, применявшиеся методы обезболивания и 
усыпления (в ходе острых опытов).
 4. К статье должны быть приложены краткое (на полстраницы) резюме на английском,  
русском и грузинском языках (включающее следующие разделы: цель исследования, материал и 
методы, результаты и заключение) и список ключевых слов (key words).
 5.  Таблицы необходимо представлять в печатной форме. Фотокопии не принимаются.  Все 
цифровые, итоговые и процентные данные в таблицах должны соответствовать таковым в 
тексте статьи. Таблицы и графики должны быть озаглавлены.
 6. Фотографии должны быть контрастными,  фотокопии с рентгенограмм - в позитивном 
изображении. Рисунки, чертежи и диаграммы следует озаглавить, пронумеровать и вставить в 
соответствующее место текста в tiff формате. 
 В подписях к микрофотографиям следует указывать степень увеличения через окуляр или 
объектив и метод окраски или импрегнации срезов.
 7. Фамилии отечественных авторов приводятся в оригинальной транскрипции.
 8. При оформлении и направлении  статей  в  журнал  МНГ просим авторов соблюдать 
правила, изложенные в «Единых   требованиях  к рукописям, представляемым в биомедицинские  
журналы», принятых Международным комитетом редакторов  медицинских   журналов - 
http://www.spinesurgery.ru/files/publish.pdf и http://www.nlm.nih.gov/bsd/uniform_requirements.html
В конце каждой оригинальной статьи приводится библиографический список. В список литера-
туры включаются все материалы, на которые имеются ссылки в тексте.  Список составляется в 
алфавитном порядке и нумеруется. Литературный источник приводится на языке оригинала. В 
списке литературы сначала приводятся работы, написанные знаками  грузинского алфавита, затем 
кириллицей и латиницей. Ссылки на цитируемые работы в тексте статьи даются в квадратных 
скобках в виде номера, соответствующего номеру данной работы в списке литературы. Большин-
ство цитированных источников должны быть за последние 5-7 лет.
 9. Для получения права на публикацию статья должна иметь от руководителя работы 
или учреждения визу и сопроводительное отношение, написанные или напечатанные на бланке 
и заверенные подписью и печатью.
 10. В конце статьи должны быть подписи всех авторов, полностью приведены их 
фамилии, имена и отчества, указаны служебный и домашний номера телефонов и адреса или 
иные координаты.  Количество авторов (соавторов) не должно превышать пяти человек.
 11. Редакция оставляет за собой право сокращать и исправлять статьи. Корректура авторам 
не высылается, вся работа и сверка проводится по авторскому оригиналу.
 12. Недопустимо направление в редакцию работ, представленных к печати в иных 
издательствах или опубликованных в других изданиях.

 При нарушении указанных правил статьи не рассматриваются.



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.



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.
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Abstract.
Background: The use of beta-blockers in treating resistant 

hypertension remains poorly understood. While PATHWAY-2 
showed a systolic blood pressure benefit with bisoprolol, further 
research is needed to evaluate other beta-blockers in terms of 
the effect of systolic blood pressure, assess diastolic blood 
pressure effects, and guide management in patients intolerant 
to CCBs as well.

Objectives: Our study aimed to evaluate the efficacy of 
Carvedilol (non-selective beta-blocker with alpha-1 blocking 
function) in the management of resistant hypertension, including 
in patients intolerant to calcium channel blockers. The study 
compared the efficacy of carvedilol in two groups: patients 
newly initiated on carvedilol and patients switched from another 
beta-blocker to carvedilol.

Methods: We create two groups: 1. Add Carvedilol group 
(when add Carvedilol in beta blocker naïve patients with resistant 
hypertension, PATHWAY 2 like patients with triple therapy of 
CCB, RAAS inhibitor and diuretic) and 2. Switch to Carvedilol 
group (CCB intolerant patients with RAAS inhibitor, diuretic 
and beta blocker, when beta blocker bisoprolol is replaced with 
carvedilol). The primary endpoint was the change in systolic 
(SBP) and diastolic (DBP) blood pressure from baseline to the 
end of the study. Secondary endpoints included the correlation 
between blood pressure reduction and gender, BMI, and age, 
also safety parameters (hypotension, bradycardia, new onset 
type 2 diabetes mellitus)

Results: The study results demonstrated significant reductions 
in both SBP and DBP in both treatment groups, including those 
with group 1 - Add Carvedilol (on RAAS inhibitors, CCBs, 
and diuretics) and those with group 2 - Switch to Carvedilol 
(those with CCB intolerance, on RAAS inhibitor, diuretic, and 
beta blocker-Bisolrolol). Carvedilol was well-tolerated, with no 
significant adverse events reported.

Conclusions: This study provides evidence supporting the use 
of carvedilol in patients with resistant hypertension, including 
those intolerant to CCBs.

Key words. Beta-blockers, calcium channel blocker 
intolerance, carvedilol, true resistant arterial hypertension, 
uncontrolled arterial hypertension.
Introduction.

Hypertension remains a significant global health burden, with 
only 21% of patients achieving adequate blood pressure (BP) 
control despite widespread treatment availability [1]. Notably, 
approximately 30% of this population requires at least three 
different classes of antihypertensive medications to manage 

their condition [2]. Current clinical guidelines advocate for 
initial dual therapy, escalating to triple therapy if target blood 
pressure is not achieved [3]. Approximately 10% of hypertensive 
individuals exhibit resistant hypertension (RH), defined as 
failure to reach target BP (<130/80 mmHg) despite maximally 
tolerated doses of three antihypertensive agents, including a 
diuretic [4-6]. In such instances of resistant hypertension, where 
blood pressure remains above target despite a standard regimen 
of a renin-angiotensin-aldosterone system (RAAS) inhibitor, 
a calcium channel blocker (CCB), and a diuretic, guidelines 
recommend the addition of a fourth agent. This may include 
spironolactone, or beta-blocker, or alpha-blocker, or centrally 
acting drug, or a loop diuretic (particularly in patients with 
chronic kidney disease and reduced creatinine clearance) [3]. 
However, it should be recognized that some patients exhibit 
intolerance to CCBs, primarily due to lower limb edema [7]. This 
intolerance can pose a significant challenge in achieving blood 
pressure control and may contribute to an increased prevalence 
of uncontrolled hypertension. Evidence supporting beta-blocker 
use in resistant hypertension is limited, primarily derived from 
the PATHWAY-2 trial [8]. This study demonstrated that adding 
bisoprolol to a regimen of RAAS blockers, CCBs, and diuretics 
reduced mean systolic blood pressure by 8.4 mmHg. However, 
significant knowledge gaps remain, including the lack of data 
on other beta-blockers, the absence of diastolic blood pressure 
reduction outcomes in PATHWAY-2, and the lack of evidence 
for patient’s intolerant to CCBs (e.g., those experiencing 
ankle edema, which occurs in up to 19% of patients on CCB 
monotherapy and 8% on combination therapy with RAAS 
blockers) [9,10]. Patients with resistant hypertension had an 
increased risk of cardiovascular events, which supports the need 
for greater efforts toward improving hypertension outcomes 
in this population [11]. Our study investigated the efficacy 
and safety of carvedilol, a non-selective BB, in patients with 
resistant arterial hypertension, including those intolerant to 
calcium channel blockers (CCBs).
Methods.

Overall, 71 of 265 patients with resistant hypertension admitted 
to four clinical sites (Tbilisi Heart Center [Tbilisi, Georgia]; 
Chapidze Heart Center [Tbilisi, Georgia]; Vivamedi Clinic 
[Tbilisi, Georgia], and Batumi Center of Cardiology [Batumi, 
Georgia]) were included in the study between February 2022 
and December 2022 according following inclusion criteria:

• Age >18-75 years.
• Average systolic blood pressure by 24-hour ambulatory blood 

pressure monitoring (ABPM) ≥130 mmHg in case of therapeutic 
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lifestyle interventions and pharmacotherapy with optimal doses 
of three different classes of blood pressure lowering agents 
(ACEi/ARB plus CCB plus thiazide/thiazide-like diuretic or 
ACEi/ARB plus bisoprolol plus thiazide/thiazide-like diuretic) 
at least for 1 month.

• Signed informed consent.
Patients consistent with one or more of the following 

criteria were excluded from the study:
• Age <18 or >75 years.
• Severe hypertension (≥180/≥110 mmHg).
• Secondary hypertension.
• History of documented acute cardiovascular disease within 

six months. 
• History of documented valvular heart disease.
• History of documented acute infectious disease within six 

months.
• History of asthma and/or severe COPD (GOLD 3 or 4).
• Clinical meaningful arrhythmias (including bradycardia) or 

conduction disorders.
• Congestive heart failure of III-IV NYHA functional class.
• Any contraindications of beta-blockers.
• Patients treated with carvedilol prior to enrollment in the 

study.
• ≥G4 categories chronic kidney disease (eGFR ≤15-29 ml/

min/1.73m2).
• Decompensated chronic liver disease or >2-fold the normal 

upper limit (ULN) elevation of liver transaminases.
• Life-threatening co-morbidities or concurrent illnesses.
• History of alcohol/drug dependence within six months.
• Pregnancy and breastfeeding.
• Participation in another clinical trial.
• Inability to give informed consent to participate in the study.
The study population of 71 patients was distributed among two 

groups:
• Group 1: 37 patients with resistant hypertension, with the 

addition of carvedilol to the current triple therapy: ACEi/ARB, 
plus calcium channel blocker (CCB), plus thiazide/thiazide-like 
diuretic.

• Group 2: 34 patients with resistant hypertension, with the 
replacement of bisoprolol with carvedilol in the current triple 
therapy regimen, including ACEi/ARB, thiazide/thiazide-like 
diuretic, and bisoprolol, because of intolerance of calcium 
channel blockers.

The change of average home systolic blood pressure at week 6 
(day 45 + 15) after the introduction of carvedilol in both groups 
of patients was defined as a primary endpoint; for the secondary 
endpoint, we compared the achievement rate of target home 
blood pressure in the comparator groups. 

All necessary demographic characteristics and relevant 
information were collected, and 24-hour ambulatory blood 
pressure monitoring (ABPM) and essential laboratory tests 
were performed during the screening visit. Home blood pressure 
monitoring was performed during the 6-week follow-up period, 
with weekly reporting. 

The nonparametric Mann-Whitney U test for independent 
samples, descriptive statistics, Pearson correlation, ANOVA 
test, Z-scores, and B coefficients were also used for the 

processing study results using IBM SPSS Statistics software 
version 26.0 (IBM Corp., Armonk, NY, USA). A statistical 
significance was taken as a 2-tailed p<0.05.

The study protocol was reviewed and approved by the LTD 
Tbilisi Herat Center's ethical committees (Tbilisi, Georgia).
Results.
Baseline characteristics of study population:

Table 1 demonstrates the equality of the comparator groups 
in terms of baseline systolic and diastolic blood pressure and 
heart rate. There were also no significant differences in age, 
male gender, current smoking status, body mass index (BMI), 
serum level of low-density lipoprotein cholesterol (LDL-C), 
hemoglobin A1c (HbA1c), and high-sensitivity C-reactive 
protein (hs-CRP); estimated glomerular filtration rate (eGFR), 
left ventricular ejection fraction (LVEF); comorbidities such as 
chronic pulmonary obstructive disease (COPD), history of atrial 
fibrillation (AF), and stroke; and baseline pharmacotherapy 
(except calcium channel blockers in group 1 and bisoprolol in 
group 2), demonstrating the equality of the comparator groups 
(Table 1).
Blood pressure and heart rate lowering effects of carvedilol:

Table 2 depicts the average home systolic blood pressure 
change at week 6 after the introduction of carvedilol in both 
groups of patients with resistant hypertension. Mean decrease of 
systolic blood pressure and diastolic blood pressure after adding 
carvedilol on triple therapy with renin-angiotensin system-
blocking (RAS-blocking) agent, calcium channel blocker 
(CCB), and thiazide/thiazide-like diuretic (Group 1) were 13.8 
± 6.96 mmHg and 7.49 ± 5.31 mmHg, respectively. The mean 
decrease in heart rate in the same group of patients was 5.59 ± 
8.02 beats per min. 

Mean decrease of systolic and diastolic blood pressure and 
heart rate after switching from bisoprolol to carvedilol in a 
Group 2 patients on triple therapy with renin-angiotensin 
system-blocking (RAS-blocking) agent, bisoprolol, and 
thiazide/thiazide-like diuretic were 14.7 ± 9.26 mmHg, 7.79 
± 5.36 mmHg, and 8.68 ± 7.74 beat per min, respectively. 
Hypotensive and heart rate-lowering effects of carvedilol were 
equal in both groups (p=0.63 for ΔSBP, p=0.809 for ΔDBP, and 
p=0.104 for ΔHR).

Table 3 shows the equal effects of carvedilol on systolic and 
diastolic blood pressure and heart rate in the subgroups by sex 
and by impairment of the glycemic profile. The hypotensive 
and heart rate-lowering effects of carvedilol were statistically 
significant in all subgroups except for the decrease of heart 
rate in patients of Group 1 without DM and male patients and 
patients without DM of Group 2.

There was no correlation between baseline variables and 
hypotensive and heart rate-lowering effects of carvedilol by 
regression analysis (Table 4).
Discussion.

This is the first clinical observational study to evaluate the 
efficacy and safety of carvedilol in patients with resistant 
and uncontrolled hypertension. Carvedilol is a vasodilating 
noncardioselective third-generation β-blocker. Compared with 
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Group 1 (add carvedilol)
N=37

Group 2 (swith to carvedilol)
N=34 p-value

Baseline SBP (mmHg), M±SD 144.4 ± 9.44 146.6 ± 11.4 0.377
Baseline DBP (mmHg), M±SD 82.5 ± 9.62 83.4 ± 9.04 0.687
Baseline HR (beat per min), M±SD 73.6 ± 7.61 77.4 ± 8.99 0.059
Age (years), M±SD 59.5 ± 11.4 60.9 ± 13.3 0.643
Male gender, n (%) 17 (45.9) 16 (47.1) 0.926
BMI, M± SD 32.7 ± 6.57 30.5 ± 5.36 0.141
LDL-C (mg/dL), M±SD 110.6 ± 16.2 105.7 ± 16.2 0.211
HbA1c (%), M±SD 6.27 ± 1.28 6.46 ± 1.60 0.567
Smoking, n (%) 10 (27) 12 (35) 0.455
eGFR (ml/min/1.73m2), M±SD 83.1 ± 9.57 83.2 ± 11.1 0.959
LVEF (%), M±SD 51.7 ± 5.34 52.2 ± 5.19 0.628
hs-CRP (mg/L), M±SD 1.92 ± 0.52 1.79 ± 0.64 0.354
History of AF, n (%) 4(11) 2(6) 0.459
History of stroke, n (%) 2(5) 3(9) 0.577
COPD GOLD 1 or 2, n (%) 1 (2.7) 1 (2.9) 0.952
ACEis, n (%) 19 (51.4) 18 (52.9) 0.894
ARBs, n (%) 18 (48.6) 16 (47.1) 0.894
Thiazide/Thiazide-like diuretics, n (%) 37 (100) 34 (100) 1.000
CCBs, n (%) 37 (100) 0 (0) 0.000
Bisoprolol, n (%) 0 (0) 34 (100) 0.000

Table 1. Baseline systolic/diastolic blood pressure, heart rate, and demographic and medical characteristics of study population.

Abbreviations: ACSEis: Angiotensin-Converting Enzyme Inhibitors; AF: Atrial Fibrillation; Arbs: Angiotensin Receptor Blockers; BMI: Body 
Mass Index; CCB: Calcium Channel Blockers; COPD: Chronic Obstructive Pulmonary Disease; DBP: Diastolic Blood Pressure; Egfr: Estimated 
Glomerular Filtration Rate; GOLD: Global Imitative For Chronic Obstructive Lung Disease; Hb1Ac: Hemoglobin A1C; Hs-CRP: High Sensitivity 
C Reactive Protein; HR: Heart Rate; LDL-C: Low-Density Lipoprotein Cholesterol; LVEF: Left Ventricular Ejection Fraction; M±SD: Mean ± 
Standard Deviation; SBP: Systolic Blood Pressure.

Group 1
(add carvedilol) N=37

p-value 
for difference

Group 2
(swith to carvedilol) N=34

p-value
for difference

Baseline SBP (mmHg), M±SD 144.4 ± 9.44
<0.0001

146.6 ± 11.4
<0.0001

SBP at week 6 (mmHg), M±SD 131.3 ± 8.15 131.9 ± 8.56
Baseline DBP (mmHg), M±SD 82.5 ± 9.62

<0.0001
83.4 ± 9.04

<0.0001
DBP at week 6 (mmHg), M±SD 75.3 ± 7.10 75.6 ± 7.04
Baseline HR (beat per min), M±SD 73.6 ± 7.61

<0.0001
77.4 ± 8.99

<0.0001
HR at week 6 (beat per min), M±SD 68.4 ± 6.69 68.7 ± 8.76

Table 2. Average home systolic blood pressure at week 6 after the introduction of carvedilol in both groups.

Abbreviations: DBP: Diastolic Blood Pressure; HR: Heart Rate; M±SD: Mean ± Standard Deviation; SBP: Systolic Blood Pressure.

Baseline SBP
mmHg, 
M±SD

SBP at 12w
mmHg, 
M±SD

p
Baseline SBP
mmHg, 
M±SD

SBP at 12w
mmHg, 
M±SD

p
Baseline HR
beat per min, 
M±SD

HR at 12w
beat per min, 
M±SD

p

Group 1 (add carvedilol)
Male patients, n (%) 145.1 ± 9.65 132.1 ± 6.90 <0.0001 86.9 ± 9.65 78.7 ± 7.76 0.01 79.6 ± 7.34 70.9 ± 6.39 0.001
Female patients, n (%) 147.7 ± 12.9 131.8 ± 10.0 <0.0001 80.3 ± 8.07 72.9 ± 5.12 0.002 75.4 ± 10.0 66.8 ± 5.11 0.003
Patients without DM 149.1 ± 12.0 135.3 ± 13.2 0.045 80.6 ± 9.36 72.4 ± 4.47 0.041 76.1 ± 11.8 70.4 ± 5.45 0.231
Patients with prediabetes 145.3 ± 11.4 131.6 ± 4.85 <0.0001 83.8 ± 9.36 76.0 ± 7.58 0.009 77.6 ± 9.01 68.6 ± 6.64 0.002
Patients with T2DM 148.6 ± 12.2 130.6 ± 9.80 0.01 87.4 ± 6.27 79.4 ± 6.73 0.04 79.1 ± 6.49 67.4 ± 5.83 0.004
Group 2 (switch to carvedilol)
Male patients, n (%) 146.6 ± 11.1 131.2 ± 8.54 <0.0001 88.2 ± 8.82 79.4 ± 6.60 0.002 76.9 ± 8.54 71.6 ± 8.54 0.138
Female patients, n (%) 142.7 ± 7.60 130.3 ± 7.34 <0.0001 77.7 ± 7.53 71.4 ± 5.64 0.005 71.6 ± 6.24 65.0 ± 4.90 0.001
Patients without DM 144.3 ± 5.82 129.9 ± 6.32 <0.0001 82.3 ± 9.00 74.2 ± 6.18 0.023 73.5 ± 6.98 68.6 ± 9.80 0.191
Patients with prediabetes 145.7 ± 10.8 132.1 ± 8.51 <0.0001 84.1 ± 10.2 76.1 ± 7.84 0.015 74.7 ± 7.29 68.1 ± 5.86 0.006
Patients with T2DM 148.6 ± 12.2 130.6 ± 9.80 0.01 87.4 ± 6.27 79.4 ± 6.73 0.04 79.1 ± 6.49 67.4 ± 5.83 0.004

Table 3. Average home systolic blood pressure at week 6 after the introduction of carvedilol in both groups.

Abbreviations: DBP: Diastolic Blood Pressure; DM: Diabetes Mellitus; HR: Heart Rate; M±SD: Mean ± Standard Deviation; SBP: Systolic 
Blood Pressure; T2DM: Type 2 Diabetes Mellitus.
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Model df Mean square F Sig
Regression analysis of SBP-lowering effect 12 0.675 0.633 0.806
Regression analysis of DBP-lowering effect 12 1.086 1.105 0.374
Regression analysis of HR-lowering effect 12 1.059 1.073 0.399

Table 4. Regression analysis for hypotensive and heart rate-lowering effects of carvedilol.

Abbreviations: DBP: Diastolic Blood Pressure; HR: Heart Rate; SBP: Systolic Blood Pressure.

Figure 1. HBOT Treatment table for Long COVID.

Figure 2. Neuropraxic test average scores.

Figure 3. Chalder Fatigue Scale results.
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Figure 4. RAND SF-36 Test results on.

Figure 5. RAND SF-36 Test results on procedures group.

Figure 6. Patient feedback (N=20).
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conventional β-blockers, carvedilol maintains cardiac output, 
has a reduced prolonged effect on heart rate, and reduces blood 
pressure by decreasing vascular resistance [15]. Carvedilol blocks 
norepinephrine binding to α1-adrenergic receptors in addition to 
both β1-adrenergic and β2-adrenergic receptors [16-18]. This 
results in a reduction in arterial BP by maintaining cardiac 
output and decreasing total β-adrenoreceptor vasoconstrictor 
tone [19,20]. In contrast to the PATHWAY-2 study, which 
focused solely on bisoprolol and its impact on systolic blood 
pressure alone, our study encompassed not only systolic, but 
diastolic blood pressure assessments. In PATHWAY-2 study 
bisoprolol did lower blood pressure (-8.4 mmHg) compared to 
placebo (-3.4 mmHg), but the reduction was smaller than that 
observed with spironolactone [8]. Specifically, spironolactone 
reduced home systolic blood pressure by 6.48 mmHg more 
than bisoprolol [10]. Unlike the PATHWAY-2 study, which 
relied on home blood pressure measurements, our study utilized 
24-hour ambulatory blood pressure monitoring to collect 
data throughout the study period, including pre-screening 
measurement after one month of treatment with carvedilol, 
providing a more comprehensive assessment of blood pressure 
control. Furthermore, our study uniquely included a cohort of 
patients with uncontrolled hypertension due to calcium channel 
blocker (CCB) intolerance [12], a population often excluded 
from resistant hypertension trials. 

Although this study demonstrated a clinically relevant 
reduction in blood pressure in both the add carvedilol and 
switch to carvedilol groups, several limitations warrant 
consideration. First, the small sample size, due to the limitations 
of conducting research during the COVID-19 pandemic, may 
limit the generalizability of these findings. Second, within the 
"switch to carvedilol" group, patients were using bisoprolol, so 
the comparison of carvedilol with other beta-blockers besides 
bisoprolol and their relative efficacy remains unknown. Third, 
our study lacked a placebo group for direct comparison, the 
observed blood pressure reduction with carvedilol (-13.8 mmHg) 
in the resistant hypertension (add carvedilol group-1) suggests a 
potentially superior effect compared to bisoprolol (-8.4 mmHg) 
reported in the PATHWAY-2 study [10]. However, the lack of a 
placebo arm in our study limits definitive conclusions regarding 
the comparative efficacy of these two beta-blockers. It should be 
noted that when switching to carvedilol in group 2 (with CCB 
intolerance), we obtained the same powerful effect on reducing 
systolic and diastolic blood pressure (the average decrease in 
systolic pressure was -14.7 + 9.26 mmHg, and diastolic pressure 
was -7.79 + 5.36 mmHg) as in group 1, and perhaps because of 
the effect of carvedilol on alpha-1 blockade, and its vasodilatory 
effect was the main factor contributing to these results. 
Fourthly, it is acknowledged that the present study design did 
not include an assessment of dipping status at baseline, so we 
could not determine the effect of carvedilol on patients with 
nocturnal hypertension (non-dippers), a population known to 
have a less favourable prognosis with respect to major adverse 
cardiovascular events [13,14]. Fifth, the non-randomised, open-
label design of our study introduces potential bias, and the 
limited number of patients may affect the generalisability of our 
findings.

Conclusion.
In conclusion, our study has shown that carvedilol is effective 

and safe in patients with resistant and uncontrolled hypertension. 
Furthermore, it is important to note its advantage over the effect 
of bisoprolol (seen in the PATHWAY II study). Carvedilol 
showed a clinically and statistically significant reduction in 
blood pressure in both groups (add carvedilol and switch 
carvedilol groups) and subgroups (resistant and uncontrolled 
subgroups) represented in our study. Future research using a 
larger randomised controlled design is needed to definitively 
assess the comparative efficacy of carvedilol versus individual 
beta-blockers in reducing blood pressure.
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რომლებიც იღებდნენ სხვა ჯგუფის ბეტა-ბლოკატორებს 
გადაყვანილ იყვნენ კარვედილოლზე). თითოეული 
ჯგუფი დაიყო ორ ქვეჯგუფად: პაციენტები ჭეშმარიტი 
რეზისტენტული ჰიპერტენზიით (PATHWAY II-ის 
მსგავსი პაციენტები, CCB-ების, RAAS ინჰიბიტორების 
და დიურეტიკების სამმაგი თერაპიით) და 
არაკონტროლირებადი ჰიპერტენზიით (რომლებიც 
იღებენ ორმაგ თერაპიას RAAS ინჰიბიტორებით და 
დიურეტიკებით CCB აუტანლობის გამო). პირველადი 
საბოლოო წერტილი იყო სისტოლური (SBP) და 
დიასტოლური (DBP) არტერიული წნევის ცვლილება 
საწყისიდან კვლევის დასრულებამდე. მეორადი 
საბოლოო წერტილები მოიცავდა არტერიული 
წნევის შემცირებასა და სქესს, BMI-ს და ასაკს შორის 
კორელაციას.

შედეგები: კვლევის შედეგებმა აჩვენა SBP და DBP 
მნიშვნელოვანი შემცირება ორივე სამკურნალო ჯგუფში, 
მათ შორის ჭეშმარიტი რეზისტენტული ჰიპერტენზიის 
მქონე პაციენტებში (RAAS ინჰიბიტორებზე, CCB-
ებზე და დიურეტიკებზე) და CCB აუტანლობის 
გამო არაკონტროლირებადი ჰიპერტენზიის მქონე 
პაციენტებში. კარვედილოლი კარგად გადაიტანებოდა, 
არ იყო შეტყობინებული მნიშვნელოვანი გვერდითი 
მოვლენების შესახებ.

დასკვნა: ეს კვლევა იძლევა მტკიცებულებებს, 
რომლებიც მხარს უჭერს კარვედილოლის გამოყენებას 
რეზისტენტული ჰიპერტენზიის მქონე პაციენტებში, 
მათ შორის CCB-ების მიმართ აუტანლობის მქონე 
პაციენტებში.

საზიებო სიტყვები: ბეტა-ბლოკატორები, კალციუმის 
არხების ბლოკატორების აუტანლობა, კარვედილოლი, 
ჭეშმარიტი რეზისტენტული არტერიული ჰიპერტენზია, 
არაკონტროლირებადი არტერიული ჰიპერტენზია.

Карведилол у пациентов с неконтролируемой и 
резистентной артериальной гипертензией

Звиад Кереселидзе1, Лела Копалеишвили2, Каха 
Надарая3, Кахабер Челидзе4, Вахтанг Чумбуридзе2.

Абстракт
Введение: Применение бета-блокаторов в лечении 

резистентной артериальной гипертензии остается 
недостаточно изученным. Несмотря на то, что 
исследование PATHWAY-2 показало преимущество 
бисопролола в снижении систолического артериального 
давления, необходимы дальнейшие исследования для 
оценки других бета-блокаторов с точки зрения их влияния 
на систолическое и диастолическое артериальное давление, 
а также для разработки рекомендаций по ведению пациентов 
с непереносимостью блокаторов кальциевых каналов (БКК).

Цели: Наше исследование было направлено на оценку 
эффективности карведилола (неселективного бета-
блокатора с альфа-1-блокирующей функцией) в лечении 
резистентной артериальной гипертензии, в том числе у 
пациентов с непереносимостью БКК. В исследовании 
сравнивалась эффективность карведилола в двух группах: 
пациенты, впервые начавшие принимать карведилол, и 
пациенты, переведенные на карведилол с другого бета-
блокатора.
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კარვედილოლი პაციენტებში არაკონტროლირებული 
და რეზისტენტული არტერიული ჰიპპერტენზიზით

ზვიად კერესელიძე1, ლელა კოპალეიშვილი2, კახა 
ნადარაია3, კახაბერ ჭელიძე4, 

ვახტანგ ჭუმბურიზე2.
აბსტრაქტი
შესავალი: რეზისტენტული ჰიპერტენზიის 

მკურნალობაში ბეტა-ბლოკატორების გამოყენება 
ჯერ კიდევ არასაკმარისადაა შესწავლილი. 
მიუხედავად იმისა, რომ PATHWAY-2 კვლევამ აჩვენა 
ბისოპროლოლის დადებითი ეფექტი სისტოლურ 
არტერიულ წნევაზე, საჭიროა შემდგომი კვლევები სხვა 
ბეტა-ბლოკატორების შესაფასებლად სისტოლურ და 
დიასტოლურ არტერიულ წნევაზე მათი ზემოქმედების 
თვალსაზრისით, ასევე კალციუმის არხების 
ბლოკატორების (CCB) მიმართ აუტანლობის მქონე 
პაციენტების მართვის ხელშესაწყობად.

მიზანი: ჩვენი კვლევის მიზანი იყო კარვედილოლის 
(არასელექტიური ბეტა-ბლოკატორი ალფა-1 
ბლოკირების ფუნქციით) ეფექტურობის შეფასება 
რეზისტენტული ჰიპერტენზიის მართვაში, მათ 
შორის კალციუმის არხების ბლოკატორების მიმართ 
აუტანლობის მქონე პაციენტებში. კვლევამ შეადარა 
კარვედილოლის ეფექტურობა ორ ძირითად ჯგუფში: 
პაციენტები, რომლებსაც ემატებოდა კარვედილოლი 
და პაციენტები, რომლებიც სხვა ბეტა-ბლოკატორიდან 
გადავიდნენ კარვედილოლზე.

მეთოდი: პაციენტები რანდომიზებულად 
გადანაწილდნენ ორ ჯგუფში: ჯგუფი-1: 
"კარვედილოლის დამატება" (პაციენტები, რომლებიც 
არ იღებენ ბეტა-ბლოკერის ჯგუფის მედიკამენტებს და 
ჯგუფი-2: "კარვედილოლზე გადასვლა" (პაციენტები 
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Методы: В исследование были включены пациенты 
с резистентной артериальной гипертензией, которые 
были разделены на две группы: групa-1: «Добавление 
карведилола» (пациенты, ранее не получавшие карведилол 
в составе антигипертензивной терапии) и групa-2: «переход 
на карведилол» (замена существующего бета-блокатора 
на карведилол). Каждая группа была разделена на две 
подгруппы: подгрупa-1 пациенты с истинной резистентной 
гипертензией (пациенты, подобные участникам 
исследования PATHWAY II, получающие тройную терапию 
БКК, ингибиторами РААС и диуретиками) и подгрупa-2 
пациенты с неконтролируемой гипертензией (получающие 
двойную терапию ингибиторами РААС и диуретиками из-
за непереносимости БКК). Первичной конечной точкой 
было изменение систолического (САД) и диастолического 
(ДАД) артериального давления от исходного уровня до 
конца исследования. Вторичные конечные точки включали 

корреляцию между снижением артериального давления и 
полом, индексом массы тела (ИМТ) и возрастом.

Результаты: Результаты исследования 
продемонстрировали значительное снижение как САД, 
так и ДАД в обеих группах лечения, включая пациентов 
с истинной резистентной гипертензией (получающих 
ингибиторы РААС, БКК и диуретики) и пациентов с 
неконтролируемой гипертензией из-за непереносимости 
БКК. Карведилол хорошо переносился, о значительных 
побочных эффектах не сообщалось.

Выводы: Это исследование предоставляет доказательства, 
подтверждающие использование карведилола у пациентов 
с резистентной артериальной гипертензией, в том числе у 
пациентов с непереносимостью БКК.

Ключевые слова: бета-блокаторы, непереносимость 
блокаторов кальциевых каналов, карведилол, истинная 
резистентная артериальная гипертензия, неконтролируемая 
артериальная гипертензия.
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