(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 3 (372) Mapr 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

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.

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.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Guideline-based pharmacotherapy for chronic
cardiovascular diseases and chronic respiratory diseases is a key
determinant of outcomes in primary care; however, adherence
may vary across territories due to organizational factors and
access to essential medicines.

Objective: To assess compliance with international clinical
guidelines in the management of patients with chronic
cardiovascular and respiratory diseases in primary care facilities
of the Samarkand region and to compare prescribing patterns
across urban, district, and rural settings.

Materials and Methods: This cross-sectional analytical study
included 3,049 patients aged 40-75 years who had been followed
for >=6 months. Actual diagnostic and therapeutic prescriptions
were compared with ESC/ESH (2023) and ESH (2023)
recommendations for hypertension, ESC guidance for chronic
coronary syndromes, the ESC Focused Update on heart failure
(2023), GINA (2023), and GOLD (2024). Between-setting
differences were evaluated using Pearson's chi-square test in
SPSS 13.0; p < 0.05 was considered statistically significant.

Results: Urban facilities more frequently prescribed
combination antihypertensive therapy and standard secondary
prevention regimens for ischemic heart disease, whereas district
and rural facilities showed more frequent deviations from
recommended treatment patterns, particularly for chronic heart
failure, bronchial asthma, and chronic obstructive pulmonary
disease, where symptomatic and outdated approaches were
more common. Because multivariable adjustment was not
performed, the observed differences should be interpreted as
territorial associations rather than evidence of an independent
effect of facility type.

Conclusion: Primary care in the Samarkand region
demonstrates pronounced territorial variation in adherence
to clinical guidelines, with the most critical reduction in
compliance observed for chronic heart failure and for asthma/
COPD management in rural facilities. Improving quality of care
requires: (1) strengthening continuing medical education, (2)
optimizing access to essential medicines, and (3) standardizing
patient referral and follow-up pathways.

Key words. Guideline adherence, primary care,
pharmacotherapy, arterial hypertension, chronic coronary
syndrome, chronic heart failure, bronchial asthma, chronic
obstructive pulmonary disease, territorial differences.

Introduction.

Chronic cardiovascular diseases (CVDs) continue to rank
among the leading causes of disability and mortality worldwide.

© GMN

According to analyses from the Global Burden of Disease
(GBD) study, arterial hypertension, coronary artery disease,
and heart failure remain key drivers of myocardial infarction,
stroke, and premature death [1]. Annual statistical reports from
the American Heart Association likewise demonstrate the
high prevalence of CVDs and their substantial contribution to
mortality and loss of work capacity, particularly in older age
groups [2]. At the same time, chronic respiratory diseases,
including chronic obstructive pulmonary disease (COPD)
and bronchial asthma, markedly impair quality of life and are
associated with progressive declines in ventilatory function.
GBD analyses indicate that COPD mortality is several-
fold higher than asthma mortality, while the overall disease
burden (DALYs) remains considerable in many regions of the
world [3]. Bronchial asthma, in turn, remains one of the most
common chronic non-communicable diseases, characterized
by pronounced heterogeneity of phenotypes and exacerbation
risk, necessitating long-term control and individualized therapy
selection [4].

Current international guidelines define medication choice,
stepwise therapeutic decision-making, and criteria for disease
control: the ESH (2023) guideline for hypertension management
[5], ESC (2023) guidance for Chronic Coronary Syndromes [6]
and the ESC Focused Update (2023) for heart failure [7], as well
as GINA (2023) for asthma [8] and GOLD (2024) for COPD
[9]. However, real-world evidence suggests that adherence to
guideline-recommended care in primary healthcare remains
variable. For COPD, a persistent proportion of prescriptions not
aligned with GOLD recommendations has been reported, which
may be associated with suboptimal disease control [10].

Aim of the study: to assess adherence of primary care
physicians to pharmacotherapy standards for chronic
cardiovascular and respiratory diseases across different
territorial zones of the Samarkand region.

Methodology.

The study was designed as a cross-sectional analytical
observational investigation and was conducted in healthcare
facilities of the Samarkand region during 2022-2024. A total
of 3,049 patients receiving follow-up care from primary care
physicians in rural, district, and urban medical organizations
were included. Urban facilities were defined as polyclinics
and family polyclinics located within the administrative
boundaries of Samarkand city and other cities of the region;
district facilities referred to institutions in district administrative
centers; and rural facilities included medical posts, rural family
polyclinics, and other primary care organizations primarily
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serving rural populations outside urban and district centers. This
territorial classification was used as an operational definition
for comparing groups. The mean age of participants was 58.3
+/-4.22 years; 1,369 (44.9%) were men and 1,680 (55.1%) were
women.

Territorial classification of primary care facilities (operational
definition).

To ensure reproducibility of comparisons, primary care
facilities were categorized into urban, district, and rural groups
using a prespecified administrative-geographic operational
definition. Classification was based on the facility’s registered
address and administrative jurisdiction in official records.
Urban facilities were defined as polyclinics and family
polyclinics located within the official administrative boundaries
of Samarkand city and other cities of the Samarkand region.
District facilities were defined as primary care institutions
located in district administrative centers (rayon capitals). Rural
facilities were defined as medical posts/health posts and rural
family polyclinics, as well as other primary care organizations
serving predominantly rural populations outside city limits and
district administrative centers.

Diagnostic criteria:

Diagnoses were established according to approved clinical
protocols and international recommendations: arterial
hypertension - ESH (2023); ischemic heart disease - aligned
with ESC approaches for chronic coronary syndromes; chronic
heart failure - ESC Focused Update (2023); bronchial asthma
- GINA (2023); and chronic obstructive pulmonary disease
- GOLD (2024). Patients were eligible for inclusion if the
diagnosis was confirmed and outpatient follow-up duration was
at least 6 months.

Inclusion criteria:

Age 40-75 years; confirmed diagnosis of at least one of the
target chronic conditions (hypertension, ischemic heart disease,
chronic heart failure, asthma, COPD); availability of outpatient
medical records including prescribed pharmacotherapy; follow-
up in primary care for >=6 months; and signed written informed
consent.

Exclusion criteria:

Acute cardiovascular events (acute coronary syndrome or
stroke) within 3 months prior to enrollment; NYHA class IV
chronic heart failure; severe psychiatric disorders or cognitive
impairment precluding cooperation; active malignancy; refusal
to participate; or incomplete medical documentation.

Pharmacotherapy assessment:

We assessed the prescribing frequency of the following drug
classes: angiotensin-converting enzyme inhibitors (ACEIs),
angiotensin II receptor blockers (ARBs), beta-adrenergic
blockers, calcium channel blockers, diuretics, mineralocorticoid
receptor antagonists (MRAs), inhaled corticosteroids (ICS),
short- and long-acting beta2-agonists, antimuscarinic agents,
and methylxanthines. Prescriptions were compared with
national standards and the above international guideline
recommendations.

Statistical analysis:
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Data were analyzed using SPSS version 13.0. Categorical
variables are presented as percentages (%). Between-group
differences were assessed using Pearson's chi-square test. A
p-value < 0.05 was considered statistically significant. Because
the analysis relied on available outpatient chart data and did not
include standardized information on all potential confounders
(e.g., age, sex, disease severity, comorbidities), multivariable
logistic regression was not performed in this version of the
study; therefore, territorial differences are interpreted as
descriptive associations.

Ethical considerations:

The study was conducted in accordance with the Declaration
of Helsinki (2013) and current regulations of the Ministry
of Health of the Republic of Uzbekistan. The protocol was
approved by the Local Ethics Committee of Samarkand State
Medical University (Protocol No. 12, May 02, 2022). All
participants provided written informed consent. Personal data
were anonymized and handled confidentially.

Results.

A total of 3,049 patients were included in the study and were
followed in primary healthcare facilities of the Samarkand
region for at least 6 months. Women predominated among
participants - 1,680 (55.1%), while men accounted for 1,369
(44.9%). The mean age was 58.3 £ 4.22 years.

The age-group distribution (Figure 1) showed that the largest
proportion of patients fell within the 50-59-year interval
(42.1%). Patients aged 60-69 years accounted for 35.4%, those
aged 40-49 years for 14.6%, and the proportion of individuals
aged 70 -75 years was relatively small (7.9%).

According to the structure of chronic diseases (Figure 2),
arterial hypertension (AH) ranked first, affecting 58.6% of
the observed patients. Coronary artery disease (CAD) was
diagnosed in 31.8% of cases, and chronic heart failure (CHF)
in 20.7%. Among respiratory diseases, bronchial asthma (BA)
was present in 13.3% of patients, while chronic obstructive
pulmonary disease (COPD) was identified in 11.6%.

The duration of outpatient follow-up was distributed as
follows: 6-11 months - 26.7%, 12-23 months - 48.5%, and 24
months or longer - 24.8%.

Adherence of prescribed pharmacotherapy to clinical
guidelines in cardiovascular diseases (CVDs).

Arterial hypertension (AH) (Figure 4).

Among patients with arterial hypertension, angiotensin-
converting enzyme inhibitors were prescribed in 62% of cases
(Table 1), while angiotensin II receptor blockers were used
in 27%. Thus, the overall proportion of patients receiving
renin-angiotensin-aldosterone  system (RAAS)-modulating
therapy reached 89%, which is broadly consistent with the
core principles of recommended first-line treatment for
hypertension. Calcium channel blockers (CCBs) were used in
41% of cases, and diuretics in 33%. The rate of combination
therapy, recommended by the ESC/ESH (2023) guideline as
the preferred strategy at early stages of treatment, was 38%,
indicating insufficient implementation of combination regimens
in routine outpatient practice.
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Figure 7. Territorial differences in pharmacotherapy prescribing for cardiovascular and respiratory diseases.

Note: beta-blockers; MRA - mineralocorticoid receptor antagonists; ICS - inhaled corticosteroids;, LABA - long-acting beta2-agonists; BA -

bronchial asthma.

Coronary artery disease (CAD) (Figure 5).

Beta-blockers were prescribed in 48% of patients with CAD,
which is below the level expected for secondary prevention.
Antithrombotic therapy (acetylsalicylic acid and its analogues)
was provided in 71% of cases. Statins were used in 39%,
suggesting suboptimal implementation of lipid-lowering
strategies in a high cardiovascular-risk population.

Chronic heart failure (CHF) (Figure 6).

Among patients with CHF, ACEI/ARB therapy was prescribed
in 64% of cases, beta-blockers in 52%, and mineralocorticoid
receptor antagonists (MRAS) in 31%. The proportion of patients
receiving optimal triple therapy (ACEI/ARB + beta-blocker +
MRA) was 28%, indicating substantial room for improving
pharmacotherapeutic management.

Overall, primary care physicians demonstrated partial
adherence to treatment standards for cardiovascular diseases
(Table 1). The most notable deviations were the underuse of
combination therapy for arterial hypertension, incomplete
coverage with beta-blockers and statins in ischemic heart
disease, and low prescribing rates of mineralocorticoid receptor
antagonists and guideline-recommended optimal triple therapy
in chronic heart failure.
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Adherence of pharmacotherapy to clinical guidelines in
respiratory diseases

Bronchial asthma (BA).

The analysis showed (Table 2) that short-acting selective
beta2-agonists were prescribed to patients with bronchial
asthma almost universally: 98.5% in rural facilities, 98.6% in
district facilities, and 99.0% in urban facilities; the differences
were not statistically significant (p > 0.05). In contrast, inhaled
corticosteroids - the cornerstone of controller therapy according
to GINA (2023) - were prescribed in only 53.3-53.6% of
cases, indicating suboptimal implementation of maintenance
treatment. The proportion of patients receiving an ICS + long-
acting beta2-agonist (LABA) combination was 41.8%, which is
below the level recommended by GINA 2023 (>60%). Overall,
unjustified SABA monotherapy was observed in 33.9% of
patients, with the highest rate in rural areas (38.1%). This was
significantly higher than in urban settings (28.9%; y* = 6.42; p
<0.05).

Chronic obstructive pulmonary disease (COPD).

According to GOLD (2024), the baseline regimen for most
patients includes LAMA and/or LABA therapy, with ICS



Table 1. Frequency of prescribing major drug classes for chronic cardiovascular diseases (n = 3049).

Nosological group / Pharmacotherapy fﬁ:gx;rf;ewmg Note

Arterial hypertension (AH)

ACE inhibitors (ACEIs) 62 Prescribed to the majority of patients with AH
Angiotensin II receptor blockers (ARBs) 27 Used as an alternative RAAS-targeting therapy
Combined ACEI/ARB use (RAAS blockade) 89 Consistent with the core principle of AH management
Calcium channel blockers (CCBs) 41 Used when additional blood pressure control was needed
Diuretics 33 Used predominantly as add-on therapy

Combination antihypertensive therapy 38 Insufficient frequency relative to clinical need
Coronary artery disease (CAD)

Beta-blockers 48 Insufficient for optimal secondary prevention
Antithrombotic therapy 71 Prescribed to most patients

Statins 39 Underuse of lipid-lowering therapy

Chronic heart failure (CHF)

ACEI/ARB 64 Core disease-modifying therapy not provided to all patients
Beta-blockers 52 Prescription rate below the optimal level
Mineralocorticoid receptor antagonists (MRAs) 31 Prescribed substantially less often than required

Optimal triple therapy (ACEI/ARB + beta-blocker + MRA) 28 Marked deficit of optimal therapy

Table 2. Frequency of medication prescribing in bronchial asthma (BA) and COPD relative to GINA (2023) and GOLD (2024) recommendations.

Indicator g;;al Ared - District (%) g;l;an Are2 " Mean (%)  Guideline adherence p-value
(1] (1]
Bronchial asthma (BA)
SABA (short-acting) 98.5 98.6 99.0 98.7 Appropriate as “as-needed”
reliever
Insufficient; >70% required
ICS (controller therapy) 533 53.6 53.5 535 by GINA >0.05
ICS + LABA (controller therapy) 38.2 41.0 45.8 41.8 ?:égﬁj;he recommended level _ )
0
Unjustified SABA monotherapy 38.1 34.6 28.9 339 Not recommended <0.05
COPD
LAMA 335 43.3 53.0 43.2 Underuse in rural settings <0.001
LABA 53.2 58.5 72.0 61.2 Partially aligned with GOLD < 0.001
ICS 40.5 475 55.0 477 Acceptable use (when <0.05
indicated)
Triple therapy (ICS + LABA + Below the recommended level
LAMA) 224 26.1 34.0 274 for frequent exacerbations <005
Methylxanthines 29 35.5 38.5 323 Outdated regimen; not <0.01
recommended
Table 3. Territorial differences in pharmacotherapy prescribing for cardiovascular and respiratory diseases.
Indicator Rural areas (%) District areas (%) Urban areas (%) > p-value
Combination therapy for AH 28.6 34.2 72.0 46.81 <0.001
Standard regimen for CAD 374 48.5 62.4 22.94 <0.001
Optimal therapy for CHF (ACEI/ARB + beta-
blocker + MRA) 21.0 28.5 34.0 6.87 <0.05
ICS + LABA for BA 38.2 41.0 45.8 5.12 0.077 (ns)
LAMA for COPD 335 433 53.0 16.22 <0.001
Methylxanthines for COPD (outdated regimens)  22.9 355 38.5 8.02 <0.01

Note: Data are presented as percentages. Between-group differences (rural vs district vs urban) were assessed using Pearson's chi-square (%)
test. p-values < 0.05 were considered statistically significant. “ns” indicates a non-significant difference (p > 0.05). Abbreviations: AH - arterial
hypertension; CAD - coronary artery disease; CHF - chronic heart failure; BA - bronchial asthma; COPD - chronic obstructive pulmonary
disease; ACEI - angiotensin-converting enzyme inhibitor;, ARB - angiotensin Il receptor blocker, beta-blocker - beta-adrenergic blocker; MRA -
mineralocorticoid receptor antagonist; ICS - inhaled corticosteroid; LABA - long-acting beta2-agonist; LAMA - long-acting muscarinic antagonist.
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Table 4. Potential factors associated with reduced adherence to recommended therapy.

Factor
Physician qualification
Medication availability

Potential mechanism of impact

Limited uptake of ESC, GINA, and GOLD updates
Limited supply of LAMA, ICS, and MRAs in rural areas | Predominance of monotherapy and symptom-based regimens

Possible clinical consequences
Use of outdated regimens; reduced treatment effectiveness

Patient referral pathways Low rate of specialist consultations and follow-up visits Insufficient disease control and delayed therapy adjustment

added when indicated. Long-acting muscarinic antagonists
(LAMAs) were prescribed less frequently in rural areas (33.5%)
than in urban settings (53.0%); the difference was statistically
significant (* = 16.22; p < 0.001). Long-acting beta2-agonists
(LABAS) were also used more often in cities (72.0%) compared
with rural areas (53.2%), with a significant difference (y?
= 15.66; p < 0.001). Triple inhaled therapy (ICS + LABA +
LAMA), recommended for patients with frequent exacerbations,
was used in only 27.4% of patients. The use of methylxanthines,
which are considered outdated medications, remained high
(22.9%-38.5%)), particularly in urban settings (38.5%; %> = 8.02;
p <0.01), indicating delayed updating of therapeutic practice.
Thus, bronchial asthma management was characterized by an
excessive reliance on symptomatic treatment with insufficient
use of controller therapy, whereas in COPD, contemporary
inhaled regimens were implemented more often in urban
facilities, while district and rural organizations more frequently
continued to use less preferred treatment patterns (Table 2).

Territorial differences in adherence to pharmacotherapy
standards.

Comparative analysis revealed pronounced territorial
differences in the implementation of contemporary clinical
recommendations (Table 3). The prescribing rate of combination
antihypertensive therapy was substantially higher in urban
facilities (72.0%), whereas it was 34.2% in district and 28.6%
in rural organizations (chi-square = 46.81; p <0.001). A similar
pattern was observed for ischemic heart disease: the standard
secondary prevention regimen was prescribed in 37.4% of
cases in rural outpatient clinics, 48.5% in district centers,
and 62.4% in urban facilities (chi-square = 22.94; p < 0.001).
Given the study design, these results should be interpreted as
differences between territorial groups rather than evidence of an
independent effect of facility type.

A comparable trend was noted for chronic heart failure.
Guideline-recommended optimal triple therapy (ACEI/ARB
+ beta-blocker + mineralocorticoid receptor antagonist),
considered a core strategy in CHF management, was prescribed
infrequently across all settings: 21.0% in rural facilities, 28.5%
in district facilities, and 34.0% in urban facilities (chi-square =
6.87; p <0.05). This indicates substantial system-wide potential
to improve pharmacotherapy across all types of primary care
organizations.

Overall, the results indicate that prescribing in urban facilities
more often aligned with international recommendations,
whereas district and especially rural organizations demonstrated
a higher proportion of simplified or less up-to-date regimens.
This pattern may reflect a combination of organizational,
educational, and resource-related factors; however, in the
absence of multivariable analyses, these explanations should be
considered interpretative rather than confirmatory.
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The findings highlight the need to strengthen continuing
medical education for physicians, improve the availability of
key medicines, and implement regionally adapted referral and
follow-up pathways to ensure timely treatment optimization.

Potential organizational drivers of the observed differences.

Additional analyses suggested that the least optimal treatment
patterns were most frequently observed in chronic heart failure,
bronchial asthma, and COPD. Interpretation of the underlying
causes should be made with caution, as the study did not adjust
for patient clinical characteristics or disease severity.

Reduced adherence to clinical recommendations is driven by
three key factors (Table 4). First, insufficient physician training
and infrequent updating of knowledge on current ESC/GINA/
GOLD guidance contribute to the continued use of outdated
regimens and, consequently, lower treatment effectiveness.
Second, limited availability of essential medicines in rural
settings (including LAMAs, ICS, and MRAs) promotes
reliance on monotherapy and symptom-based regimens instead
of optimal combinations. Third, weak referral and follow-up
pathways (infrequent specialist consultations and control visits)
lead to inadequate monitoring and delayed therapy adjustment,
ultimately worsening clinical outcomes.

Discussion.

The findings demonstrate pronounced territorial differences
in the extent to which pharmacotherapy aligns with clinical
guidelines among patients with chronic cardiovascular and
respiratory diseases in the Samarkand region. Importantly, these
differences represent associations observed within a cross-
sectional study design and do not allow conclusions regarding
an independent effect of facility territory or type.

Differences in hypertension management:

It was shown that rural and district polyclinics more often
used less intensive antihypertensive regimens, whereas urban
facilities more frequently prescribed combination therapy
consistent with current ESH (2023) recommendations. This
may reflect differences in medicine availability as well as
variation in the extent to which updated clinical guidance has
been implemented.

Adherence to standards in CAD and CHF:

For CAD, the proportion of patients receiving full secondary
prevention therapy (ACEI/ARB + beta-blocker + antiplatelet
agent + statin) was significantly higher in urban settings
(62.4%; p <0.001). In contrast, for CHF, optimal triple therapy
was underutilized across all territories (21%-34%). This
suggests a common issue: underestimation by primary care
physicians of the importance of prognosis-modifying therapy.
This observation is consistent with findings from the ESC-HFA
Registry and SWEDE-HF, which reported that timely initiation
of RAAS inhibitors, beta-blockers, and MRAs substantially
reduces mortality and hospitalization rates.



Features of asthma and COPD therapy:

For BA, a systematic deviation from the GINA stepwise
approach was identified. In rural settings, unjustified beta2-
agonist monotherapy persists (38.1%; p < 0.05), increasing the
risk of uncontrolled disease and exacerbations.

For COPD, the use of triple therapy (ICS + LABA + LAMA)
was low outside urban areas (22.4%-26.1% vs 34.0%; p < 0.01),
alongside continued prescribing of methylxanthines. These
patterns may reflect limited access to modern inhaled therapies
and the absence of standardized training programs on inhaler
technique.

Practical implications:

The practical implications of these findings include the need
for a systematic strengthening of primary care physicians'
competencies through continuing education modules aligned
with ESH, ESC, GINA, and GOLD guidance, refinement of
regional medicine supply policies, and the development of
standardized patient referral and follow-up algorithms with
treatment effectiveness reviewed every 3-6 months.

Conclusion.

Pronounced territorial differences were identified in the extent
to which pharmacotherapy aligns with clinical guidelines
among patients with chronic cardiovascular and respiratory
diseases in the Samarkand region. Urban facilities more
frequently prescribed combination antihypertensive therapy,
comprehensive secondary prevention regimens for ischemic
heart disease, and contemporary inhaled treatment strategies
for COPD, whereas district and rural organizations more
often deviated from recommended approaches. At the same
time, suboptimal use of guideline-recommended optimal
triple therapy for chronic heart failure was observed across all
territorial groups.

The most vulnerable areas were chronic heart failure
management as well as asthma and COPD control in rural
facilities, where symptomatic or less up-to-date treatment
patterns were more commonly used. The findings support the
need for educational and organizational interventions; however,
they should be interpreted in light of the cross-sectional study
design and the absence of multivariable adjustment.

Study limitations include the cross-sectional design, lack of
multivariable adjustment for age, sex, disease severity, and
comorbidities, and the inability to fully exclude the impact
of differences in the availability of medicines and diagnostic
resources across facilities. Therefore, further research should
employ multifactorial models and standardized assessment of
clinical outcomes.

Personalization perspective.

The observed territorial differences justify a shift from a “one-
size-fits-all”” approach toward personalized patient management.
Treatment selection should be guided by the combination of
diagnosis, disease severity, comorbidities, and medication
availability, with mandatory regular assessment of disease
control (blood pressure, symptoms, spirometry/peak expiratory
flow) and stepwise treatment adjustment. Personalization in
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primary care should include ESC/ESH-ESC and GINA-GOLD
clinical checklists, “step-up/step-down” algorithms for BA
and COPD, and an individualized follow-up plan with fixed
timelines for return visits and referral to a specialist in case of
signs of inadequate disease control.
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