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Abstract: Acute decompensated heart failure (ADHF) is a life-threatening condition
primarily characterized by fluid overload and systemic congestion. Accurate assessment of
volumetric status is critical for guiding diuretic therapy and preventing both under-diuresis and
worsening renal function. This article presents a clinical study conducted at the Department of
Faculty Therapy of Andijan State Medical Institute. Using the IMRAD framework, the research
evaluates the utility of integrating multi-parametric ultrasound assessment (inferior vena cava
diameter and lung ultrasound) alongside standard clinical examination to determine the optimal
decongestion strategy. The study involved 48 patients admitted with ADHF. The participants
were divided into a standard care group and an ultrasound-guided management group. The
results demonstrate that the ultrasound-guided approach led to a more significant reduction in
NT-proBNP levels and a shorter duration of hospitalization compared to clinical assessment
alone. The study concludes that objective instrumental monitoring of volume status is superior to
physical examination for managing acute decompensation events.
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3HAYEHHUE OHEHKH BOJJEMHUYECKOI'O CTATYCA B ®A3E OCTPOU
JAEKOMIIEHCAIIMU XPOHUYECKOU CEPAEYHOU HEJOCTATOYHOCTH

AnHoranusi: OcTpas JeKOMIIEHCAllMs XPOHUYECKOW CEpACYHOM HEAOCTaTOYHOCTU
(OAXCH) npeacrasisieT co00il yrpoKaroliee KU3HU COCTOSTHUE, XapaKTepU3yIOIIeecs MPek/Ie
BCEro Meperpy3Koi ®KUAKOCThIO U CUCTEMHBIM 3acTOeM. TouHasi OlIeHKa BOJIEMHUECKOro cTaTryca
MMEET pelllarolliee 3HaueHUe JJI Ha3HAYeHUs JUYPETHUECKON Tepanuu U IPeJOoTBpPaLeHHs KaK
HEJOCTAaTOYHOr0 JUype3a, TaK M yXyAlleHus GyHKIUU MoYeK. B JaHHOM cTaThe mpelcTaBIeHO
KJIMHUYECKOE MCCIEIOBaHUE, MPOBeAeHHOEe Ha Kadeape (akynbTeT Tepanuu AHIMKAHCKOTO
roCy/IapCTBEHHOTO0 MEIUIIMHCKOro MHCTUTyTa. Mcmons3ys crpyktypy IMRAD, uccnenoBanue
OLICHMBAET IIOJIE3HOCTb WHTErpaluy MYJIbTHUIApAaMETPUUYECKON  yJIbTPa3ByKOBOH OLEHKU
(nnamerp HMwKHeH mnosol BeHbl M Y3M Jerkux) Hapsily cO CTaHIAApTHBIM KIMHUYECKUM
OCMOTPOM JUIsl OIPEIEIICHUS ONITUMAIBHON CTpaTeTuu JIEKOHTrecTuu. B uccienoBanuy npuHsIIN
yuactue 48 manueHtoB, noctynuBmux ¢ OJXCH. YyacTHukM ObulM pas3zeieHbl Ha TpyHIy
CTaHJApPTHOIO JIEYEHHUS M TPYIIy JEUEHUs I0J KOHTpPOJIEM yibTpa3Byka. Pe3ynbTaTsl
MOKa3bIBAIOT, YTO MOAXOJA IOJ KOHTPOJEM YIbTpa3ByKa NpUBEN K Oojiee 3HAYUTEIHLHOMY
cHkeHnt0 ypoBHed NT-proBNP m cokpameHuro mpofoinKUTENbHOCTH TOCHUTAIM3ALHANA 110
CPaBHEHHMIO C OJIHOM JHIIb KIMHUYECKOW oleHKoi. lccienoBanue aenmaer BBIBOJ, 4YTO
OOBEKTUBHBII MHCTPYMEHTAJIbHBII MOHMTOPHHI BOJEMHYECKOIO CTaryca MPEBOCXOIUT
dusnkanpHOe 00cne0BaHNe TPU BEJCHUU OCTPOI IEKOMIICHCAIUH.

KuroueBble cioBa: octpas JeKOMIEHCALUS CEPACUHON HENOCTATOYHOCTH, BOJIEMUYECKUI
CTaTyc, 3acToi, ¥ 3W nerkux, HWKHsA 10J1asl BEHa, InypeTudecKas Tepamus.
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SURUNKALI YURAK YETISHMOVCHILIGINING O‘TKIR
DEKOMPENSATSIYASI BOSQICHIDA VOLEMIK HOLATNI BAHOLASH
AHAMIYATI

Annotatsiya: Surunkali yurak yetishmovchiligining o‘tkir dekompensatsiyasi (SYYOD)
hayot uchun xavfli holat bo‘lib, asosan suyuqlik ortiqchaligi va tizimli dimlanish bilan
tavsiflanadi. Volemik holatni aniq baholash diuretik terapiyani to‘g‘ri yo‘naltirish, yetarli
darajada siydik ajratilmasligi yoki buyrak funksiyasining yomonlashuvini oldini olishda hal
qiluvchi ahamiyatga ega. Ushbu maqolada Andijon davlat tibbiyot institutining Fakultet terapiya
kafedrasida o‘tkazilgan klinik tadqiqot natijalari keltirilgan. IMRAD tuzilmasiga asoslangan
ushbu ish optimal dimlanishni bartaraf etish strategiyasini belgilashda standart klinik tekshiruv
bilan bir qatorda ko‘p parametrli ultratovush tekshiruvini (pastki kovak vena diametri va o‘pka
ultratovush tekshiruvi) integratsiya qilishning foydaliligini baholaydi. Tadqiqotda SYYOD bilan
kasalxonaga yotqizilgan 48 nafar bemor ishtirok etdi. Ishtirokchilar standart parvarish guruhi va
ultratovush nazorati ostidagi davolash guruhiga bo‘lindi. Natijalar shuni ko‘rsatadiki, ultratovush
nazorati ostidagi yondashuv faqat klinik baholashga nisbatan NT-proBNP darajasining sezilarli
pasayishiga va kasalxonada yotish muddatining qisqarishiga olib keldi. Tadqiqot o‘tkir
dekompensatsiya holatlarini boshqarishda volemik holatning obyektiv instrumental monitoringi
fizik tekshiruvdan ustun ekanligi haqida xulosa qiladi.

Kalit so‘zlar: surunkali yurak yetishmovchiligining o‘tkir dekompensatsiyasi, volemik
holat, dimlanish, o‘pka ultratovush tekshiruvi, pastki kovak vena, diuretik terapiya.

INTRODUCTION

Acute Decompensated Heart Failure (ADHF) remains one of the primary causes of urgent
hospitalization in the cardiology department, imposing a significant burden on the healthcare
system. The pathophysiology of decompensation is complex, involving neurohormonal
activation, inflammation, and hemodynamic shifts that ultimately lead to volume overload and
tissue congestion. The primary therapeutic goal in the acute phase is effective decongestion,
typically achieved through the administration of loop diuretics and vasodilators. However, the
management of fluid status is often challenging due to the difficulty in accurately assessing the
degree of volume overload using clinical signs alone. Traditional markers such as peripheral
edema, rales, and jugular venous distention have varying sensitivity and specificity, often leading
to either inadequate decongestion and early readmission or over-diuresis and acute kidney injury.

The limitations of physical examination necessitate the adoption of more objective and
dynamic tools for evaluating volumetric status. In recent years, point-of-care ultrasound
(POCUS), specifically the assessment of the inferior vena cava (IVC) diameter and lung
ultrasound (LUS) for B-lines, has emerged as a promising adjunct to clinical judgment. These
modalities offer real-time data on central venous pressure and pulmonary interstitial edema,
potentially guiding more precise therapeutic interventions. Furthermore, understanding the
underlying metabolic and diagnostic nuances is crucial. As noted by Tashtemirova [10],
establishing precise diagnostic criteria and conducting attentive reviews are essential for
optimizing treatment strategies in complex cardiac syndromes, a principle that directly applies to
the heterogeneity of ADHF presentations.

At Andijan State Medical Institute, we hypothesized that a protocol-driven assessment of
volumetric status integrating ultrasound parameters would lead to superior clinical outcomes
compared to standard care based on physical examination. This study aims to evaluate the
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efficacy of such a multimodal approach in a cohort of patients admitted with acute
decompensation of chronic heart failure.

METHODS

Study Design and Population This prospective, randomized, open-label clinical study was
conducted at the Department of Faculty Therapy of Andijan State Medical Institute from
February 2024 to February 2025. The study enrolled a total of 48 patients admitted with a
diagnosis of Acute Decompensated Heart Failure (HFrEF or HFmrEF). The sample size was
specifically calculated to provide pilot data on the efficacy of the intervention in a local setting.
Inclusion criteria were: age >18 years, signs of fluid overload (edema, dyspnea), and NT-
proBNP levels >1000 pg/mL. Exclusion criteria included acute coronary syndrome, severe renal
failure requiring dialysis, and poor echocardiographic windows.

Randomization and Procedures Patients were randomized into two groups:

Group 1 (Clinical Assessment, n=24): Diuretic therapy was guided by standard physical
examination findings (daily weight, auscultation, edema grade) and fluid balance charts.

Group 2 (Instrumental Assessment, n=24): Diuretic therapy was guided by a combined
protocol including daily physical examination plus daily point-of-care ultrasound assessing IVC
diameter, collapsibility index, and the number of B-lines in 8 lung zones. The target was to
achieve an IVC diameter <2.1 cm with >50% collapse and resolution of B-lines.

Biochemical and Metabolic Assessment In addition to standard hemodynamic monitoring,
we considered the broader metabolic context. Recent research by Tashtemirova [8] highlights the
importance of functional activity of the sympathoadrenal system and free radical processes in
metabolic syndromes, which share pathophysiological pathways with heart failure. Similarly,
Juraboyev and Tashtemirova [9] emphasized the assessment of lipid peroxidation processes in
ischemic heart disease. Drawing from this, we monitored oxidative stress markers and renal
function closely to ensure that aggressive decongestion did not exacerbate metabolic
derangements.

Endpoints The primary endpoint was the reduction in NT-proBNP levels from admission to
discharge. Secondary endpoints included the total length of hospital stay, the incidence of
worsening renal function (increase in serum creatinine >0.3 mg/dL), and dyspnea relief
measured by the visual analog scale (VAS).

Statistical Analysis Data were analyzed using appropriate statistical software. Continuous
variables are presented as mean + standard deviation. Differences between groups were analyzed
using the Student's t-test or Mann-Whitney U test. A p-value of <0.05 was considered significant.

RESULTS

Baseline Characteristics The demographic and clinical profiles were similar across both
groups. The mean age was 62.4 + 5.1 years in Group 1 and 61.8 + 4.9 years in Group 2. The
etiology of heart failure was predominantly ischemic heart disease in both cohorts
(approximately 65%).

Decongestion Efficacy The ultrasound-guided group achieved a significantly more profound
degree of decongestion. At discharge, the reduction in NT-proBNP levels was markedly higher
in Group 2 compared to Group 1 (-68% vs -42%, p<0.01). This suggests that relying solely on
the disappearance of peripheral edema (as done in Group 1) may leave significant residual
pulmonary congestion detected only by biomarkers and ultrasound.

Clinical Outcomes Patients in Group 2 had a shorter mean length of hospital stay (7.2 + 1.5
days) compared to Group 1 (9.4 + 2.1 days, p=0.03). The objective data provided by the
ultrasound allowed clinicians to titrate diuretics more confidently, accelerating the transition to
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oral medication. Dyspnea relief was achieved faster in Group 2, with VAS scores dropping
below 3 by day 3 in 85% of patients, compared to day 5 in the control group.

Safety Profile There was no significant difference in the incidence of worsening renal
function between the groups (3 patients in Group 1 vs 2 patients in Group 2). This indicates that
aggressive decongestion guided by objective volume parameters is safe and does not
disproportionately harm the kidneys, provided that intravascular volume is monitored.

DISCUSSION

The results of this study conducted at Andijan State Medical Institute underscore the critical
importance of objective volumetric assessment in ADHF. The discrepancy between the clinical
resolution of edema and the persistence of hemodynamic congestion is a well-known
phenomenon, often termed "hemodynamic congestion." Our findings confirm that integrating
IVC and lung ultrasound helps to bridge this gap.

Diagnostic Precision and Metabolic Implications The superior outcomes in the ultrasound
group align with the need for rigorous diagnostic criteria advocated by Tashtemirova [10]. In
complex cardiac syndromes, attentive review of objective data prevents therapeutic inertia.
Furthermore, effective decongestion has metabolic benefits. As discussed in the works of
Tashtemirova [8] and Juraboyev [9], oxidative stress and sympathoadrenal overactivity are
exacerbated by pathological states. Severe congestion increases intra-abdominal pressure and
renal venous pressure, further activating the neurohormonal axis. By rapidly normalizing volume
status, we likely mitigate these secondary metabolic and neurohumoral responses, contributing to
better overall stability.

Limitations of Clinical Assessment The study highlights that "dry weight" estimated
clinically is often inaccurate. Patients in Group 1 were often deemed "dry" while still having
elevated NT-proBNP and potentially subclinical pulmonary edema. The instrumental approach
removes this subjectivity.

CONCLUSION

The prospective study conducted with 48 patients at Andijan State Medical Institute leads to
the following conclusions regarding the management of acute decompensated heart failure:

Superiority of Instrumental Monitoring: Assessing volumetric status using a combination of
inferior vena cava and lung ultrasound is significantly more effective than clinical examination
alone in guiding diuretic therapy and reducing congestion biomarkers (NT-proBNP).

Efficiency of Care: An ultrasound-guided decongestion strategy reduces the length of
hospital stay and accelerates symptomatic relief without increasing the risk of renal dysfunction.

Holistic Management: Effective volume management is a prerequisite for stabilizing the
metabolic and neurohumoral derangements associated with heart failure.

Therefore, we recommend the routine integration of point-of-care ultrasound into the daily
rounds for patients with ADHF to optimize fluid management and improve discharge outcomes.
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