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AVICENNA’S LEGACY AND THE MODERN CARDIO-HEPATIC AXIS: 

A MULTIMARKER APPROACH TO LIVER FIBROSIS ASSESSMENT IN 

HFpEF AND MASLD 

Buvamukhamedova N.T., Parpibayeva D.A. 

Tashkent State Medical University 

Relevance: Over a millennium ago, Avicenna (Ibn Sina) recognized the heart and liver as 

functionally interconnected organs within an integrated physiological system. This concept is consistent 

with the modern cardio-hepatic axis, which explains the bidirectional interaction between heart failure 

with preserved ejection fraction (HFpEF) and metabolic dysfunction-associated steatotic liver disease 

(MASLD). Progressive liver fibrosis adversely affects cardiovascular prognosis, whereas liver biopsy is 

invasive and elastography is not universally available. Therefore, reliable biomarker-based non-invasive 

assessment remains an important unmet clinical need. 

Purpose of the study: To evaluate the diagnostic value of an integrated multimarker strategy based 

on NT-proBNP, PRO-C3, and cytokeratin-18 fragment (CK-18, M30) for non-invasive assessment of 

liver fibrosis in patients with stage IIA HFpEF and concomitant MASLD. 

Materials and methods: A comparative observational study will include four groups: 

HFpEF+MASLD, HFpEF alone, MASLD alone, and healthy controls. Conventional fibrosis scores (FIB-

4, APRI, and NAFLD Fibrosis Score) will be calculated. Serum NT-proBNP, PRO-C3, and CK-18 (M30) 

concentrations will be measured and analyzed together with ultrasonographic parameters, including portal 

vein diameter and spleen size. NT-proBNP values will additionally be interpreted after adjustment for 

estimated glomerular filtration rate (eGFR, CKD-EPI). Multivariable regression analysis will assess the 

independent and synergistic effects of HFpEF and MASLD on liver fibrosis risk. 

Expected Results: The integrated multimarker strategy is anticipated to improve non-invasive 

liver fibrosis assessment by simultaneously reflecting myocardial stress, active fibrogenesis, and 

hepatocyte apoptosis. Combining biomarkers with conventional fibrosis indices and ultrasonographic 

findings is expected to enhance risk stratification, optimize differentiation between isolated HFpEF, 

isolated MASLD, and combined disease, and minimize the confounding influence of renal dysfunction on 

NT-proBNP interpretation. The proposed model may therefore provide a more clinically informative 

assessment of cardio-hepatic interactions than conventional approaches alone. 

Conclusion: The proposed multimarker model provides a clinically relevant framework for non-

invasive liver fibrosis assessment in HFpEF and MASLD. By integrating complementary biomarkers of 

cardiac dysfunction and hepatic fibrogenesis, it may improve evidence-based risk assessment and support 

practical diagnostic algorithms, particularly where elastography is unavailable. This approach offers a 

contemporary scientific interpretation of Avicenna's concept of organ interdependence within the modern 

cardio-hepatic axis and may contribute to more personalized multidisciplinary management of patients 

with cardio-metabolic liver disease. 

 

 

ABU ALI IBN SINO TA'LIMOTIDA HAVONING SALOMATLIKDAGI O‘RNI 

VA UNING ZAMONAVIY GIGIYENA NUQTAI NAZARIDAN TAHLILI 

Elmurodova D.B., Elmurodov S.B. 

Sanitariya, gigiyena va kasb kasalliklari ilmiy-tadqiqot instituti,  

Ibn Sino nomli shahar 1 - son klinik shifoxonasi, Toshkent 

Abu Ali ibn Sino (980–1037) inson salomatligini belgilovchi tashqi va ichki omillarni ilmiy asosda 

tizimlashtirgan buyuk tabibdir. "Tib qonunlari"ning birinchi jildida alloma atmosfera havosini inson 

salomatligiga bevosita ta'sir qiluvchi muhim tashqi muhit omili sifatida tavsiflaydi. U havoning sifati, 

fasllarga qarab o'zgarishi hamda yashash joyining tabiiy sharoiti kasalliklarning kelib chiqishi va oldini 

olishda muhim ahamiyatga ega ekanligini ta'kidlaydi. Bundan tashqari, Ibn Sino toza, ochiq va tabiiy 

havo organizm uchun foydali, dim va buzilgan havo esa sog'liqqa zarar yetkazishini qayd etadi.  

Bugungi kunda ekologik gigiyena va jamoat salomatligi sohasidagi ilmiy tadqiqotlar Ibn Sinoning 

ushbu qarashlari zamonaviy ilm-fan nuqtai nazaridan ham o‘z tasdig‘ini topayotganini ko‘rsatmoqda. 
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