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v'Kardiorenal sindrom (KRS) iirok vo boyrok
funksiyalariin garsiliqli pozulmasidir: bir
organdaki koskin vo ya xroniki disfunksiya
digorinin zodalonmoasinag sabab olur.

v'Yiiksok morbidlik vo mortalito ilo miisayiot
olunan bu voziyyat, asason urak catismazlig vo
boyrak zadoalonmasi 1lo xarakterizo olunur.

v'Miialico multidisiplinar yanasma (kardioloq va
nefroloq) tolab edir.
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Kardiorenal sindrom (KRS)

v'Kaskin Dekompensasiya olunmus Urok Catismazlig1 Milli Reyestrinin
molumat bazasinda koskin dekompensasiya olunmus tirok catismazlig ilo
qobul edilmis 118 465 xasto hagqinda 2007-c1 1l hesabati gostordi ki,
xostolorin 9%-do gobul zaman1 normal boyrok funksiyasi var.

v'27,4%-do yiingiil béyrak disfunksiyasi (glomerulyar filtrasiya siirati (GFR)
60-89 ml/dog/1,73 m2)

v'43,5%-do orta doracali boyrok disfunksiyasi (GFR 30-59 mL/dag/1,73 m2)
v'13,1%-do agir boyrak disfunksiyasi (GFR 15-29 mL/dag/1,73 m2)
v'7,0%-do GFR 15-29 mL/doag/1,73 m2-don az olub va ya xroniki dializ [1]

v'Digor boyiik molumat bazalar1 da iirok vo ya boyrok disfunksiyasinin
yayllmasinin digorinin tezliyini artirdigimi gostordi.

1. Heywood JT, Fonarow GC, Costanzo MR, Mathur VS, Wigneswaran JR, Wynne J., ADHERE Scientific Advisory Committee and Investigators. High prevalence of renal dysfunction
and its impact on outcome in 118,465 patients hospitalized with acute decompensated heart failure: a report from the ADHERE database. J Card Fail. 2007 Aug;13(6):422-30. [PubMed]


https://pubmed.ncbi.nlm.nih.gov/17675055

Kardiorenal Sindromun Tasnifat:1 (S Alt Tip)

StatPearls vo digor monbolors asason, KRS patofiziologiyasina goro 5 yers boliiniir:

v'Tip 1 (Kaskin Kardiorenal Sindrom): Koskin {irok ¢catismazligi (masolon, infarkt)
koskin boyrok zodolonmasino sabab olur.

v'Tip 2 (Xroniki Kardiorenal Sindrom): Xroniki tirok ¢atismazligi xroniki boyrok
xostoliyina gotirib ¢ixartir.

v'Tip 3 (Kaskin Renokardial Sindrom): Koskin boyrok catismazligi (mosalon,
infeksiya vo ya ishemiya) tirok disfunksiyasina (aritmiya, ¢atismazliq) sobab olur.

v'Tip 4 (Xroniki Renokardial Sindrom): Xroniki boyrak xastoliyi (masalon, diabetik
nefropatiya) tirok-damar xostoliklorino (hipertrofiya, tirok ¢atismazligi) sabab olur.

v'Tip 5 (Ikincili Kardiorenal Sindrom): Sistemik xostoliklor (mosolon, sepsis, sokorli
diabet) hom tiroyin, hom do boyroyin eyni vaxtda zodolonmasina sobab olur.


https://www.ncbi.nlm.nih.gov/books/NBK542305/

KRS tipi

Tammiama

Kiinik durumu

Kalp e bébrek hasan
mekanizmas:

patofizyolojisinin

Tipi KRS
(Akut KRS)

Tip 2 KRS
(Kronik KRS)

Tip 3 KRS
(Akut renokardiyak
sendgrom)

Tip 2 KRS
(Kronik
renckardiyak

Tip S KRS
(Sekonder KRS)

Akut kalp hasialklan AKl'ya
yol acar

Kronik kalp hastaliklan
KBH'na neden olur

AKI, akut kalp yetmeziigine
yol acar

Kronik bobrek hasan, kronik
kalp yetmezligine yol acar

Hem kalp hem bobrekte
hasar olusturan sistemik
hastalklar

AKI ile sonudcianan DKY, kardiyojenik sok

KDIGO kriterieri;

-albuminari ve/veya GFH

< 60 mL/inf/1.73 m*

-<arekli GFH>S mL/dk J1.73 m?/2-5 yil iginde

-KKY tanisi sdphesi veya KBH baslangic wveya
llerleyen donemilerinde artan albuminari

Akut kalp yemmezligi, asim volum yOklenmesi,
elektrolit bozukiugu ve metabolik asidoz sonucu
babrek fonksiyonlaninda akut kotdlesmeye

baghdir

Ateroskieroz, insdlin direnci, Fipid metabolizma
bozuklufiu, ndroharmonal ddzensiziik KBH"Y
siddetiendirir ve sonug¢ olarak kardiyovaskiler
hastal:kiar gelisir

Amiloidazis,

Otoimmdn hastaliklar (SLE)
Sepsis,

COVID-19,

Herlemis karacier hastali@
Hepatorenal sendrom,
Siroz

Venoz konjesyon,
Renal hipoperfizyon,
Oksidanf stres,
Inflamasyon

SNS/RAAS  aktivasyonu,

SNS/RAAS aktivasyonu,
Fibrozis,

Oksidgatif stres,
Inflamasyon

Asin volam yoklenmesi, SNS/RAAS aktivasyonu,
Oksidatf stres veya mitokondriyal disfonksiyon
Infiamasyon

Elektrolit ve metabolik bozukiukiar {(Gremik duruma
bagh)

SNS/RAAS aktivasyonu

Infiamasyon/fibrozis

Hiperfosfatemi

Sekonder hiperparatiroidizm

Dolasimda seviyeleri arntan eritropoez inhibitorieri,
furaniar, fenolier, beta-2-mikroglobulin ve leptin

Inflamasyon ve protrombotik durumlar
Proinflamatuar sitokinlerin sekresyonu
Endotelyal disfonksiyon

Bozulmus koroner ve glomeraler otoregalasyon

Tablo 1. KRS'nin bes alt tipi, tanimlan, klinik durumu ve ana patofizyclojik mekanizmalarn. AKI, akut bobrek hasan; DKY, dekompanse kalp yetmezlidi; SNS,
sempatik sinir sistemi; RAAS, renin anjiotensin alkdesteron sistemi; KBH, kronik bdbrek hastali@, KDIGO, Bobrek Hastalikian: Kiresel Sonuglann lyilestirtimes)
Vakfi; GFH, glomeral filtrasyon hin; KXY, konjestif kalp yetmezligi



Urak funksiyasinin kaskin sakilda azalmasi kiskin
boyrak catismazligina sabab olur

CRS Type 1 A\

—

.j Xroniki Urak catismazligl naticasinda inkisaf edan

CRS Type 2 ! .
‘Y{yrak xastaliyi
Bu sistem patofiziologiyan gostarir, amma:
* Prognoz demir :
CRS Type 3 * Tocili mﬁdax?le lazimdirmi demir ;zta:;maaszll?; 2bab olan koskn
* Hocm vaziyyatini gostormir
* Qapaq xostoliy1 olub-olmadigini1 gdstormir

nin azalmasina sabab olan

RST 4
CRS ype \‘ \ ‘ xroniki boyrak ¢atismazligi
v

/ Ham urak, ham da boyrak disfunksiyasina sabab olan
sistem xastaliklari

CRS Type 5 N



Cardiorenal Syndrome: Classification, Pathophysiology, Diagnosis, and Treatment Strategies: A
Scientific Statement From the American Heart Association —a gors Hatamizadeh vo homkarlari
KRS-un klinik idarasini asanlasdirmaq bu alternativ tosnifati verdilar.

Hemodinamik Hemodinamik dayisikliklar Gstunlik taskil edir

Uremik Uremik simptomlar asas klinik tazahtr

Vaskulyar Koronar va/va ya renovaskulyar hadisalar
Neurohumoral Elektrolit ve endokrin dayisikliklar, RAAS aktivlasmasi
Anemiya Anemiya vo demir metabolizmasi pozgunlugu
Mineral metabolizmi Ca, fosfat, FGF-23 kimi faktorlar

Malnutrisiya/ inflamasiya/ Kaxeksiya Xroniki inflamasiya va gidalanma problemleri



Daha avval KRS:
* Ciddi (Severe)
* Ciddi olmayan (Non-severe) kimi bolliniirdi.

9gar “severe KRS” deyilirdiso — bu artiq prognostik
olaraq pis 1di vo tacili miidaxils lazim 1di.

!

Yeni toklif olunan
klassifikasiya no deyir?

Yeni yanasma 3 osas suala
cavab vermoyi toklif edir;



2022

1)

2)

3)

Cardiorenal Syndrome (Types | - V)

/ Sy

Acute Cardiorenal Syndrome Chronic Cardiorenal Syndrome

(Type |, lll or V) (Type I, IV or V)

valvular non-valvular valvular non-valvular
If euvolemia is absent:

hypervolemic hypovolemic

(presence of peripheral edema) (exsiccosis or

absence of peripheral edema and
hypotension and/or bradycardia)



1. Akut, yoxsa
xronik?

Sadolosdirilmis bolgii:
- Akut KRS

e Tip 1

* Tip 3

* Tip 5 (akut hisso)
- Xronik KRS

 Tip2

e Tip4

* Tip 5 (xronik hisso)

2. Qapaq
xastaoliyi varm?

9gor xastado aortal stenoz va
ya mitral catismazliq varsa
sobab valvular ola bilor.

Valvular xastolik — coarrahi va
ya intervensional korreksiya
mumkiindiir.

Non-valvular (masalon
kardiomiopatiya) — dorman
miialicosi osasdir.

Yoni etiologiya terapiyani
doyisir.

Cardiorenal Syndrome: An Updated Classification Based on Clinical Hallmark -
Rainer U Pliquett, 2022 May 20;11(10):2896. doi: 10.3390/jcm11102896.

3. Hiper-, hipo-,
yoxsa euvolemik?

v’ Hipervolemiya (on ¢ox
rast golinon)

e Odom

« Kongestsiya

* Yiksok JVP
v Hipovolemiya
« Asagi tozyiq

e Prerenal voziyyot


https://pubmed.ncbi.nlm.nih.gov/?term=%22Pliquett%20RU%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Pliquett%20RU%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Pliquett%20RU%22%5bAuthor%5d

ERKON DIAQNOSTIKA
SIMPTOMLAR
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CARDIORENAL SYNDROME

Symptoms of Cardiorenal Syndrome

Agciyarlords maye
191lmasi
islik narahathc

Suratli vo ya nizamsiz
tirok doyuntiisii

Sarsamlik vo ya zehin
bulanikligi
Istahsizhq

Solgun dari vo ya
toxunusla sorin dari




1. Anamnez va 1lkin
qiymotlondirmo

Etiologiyanin .
miioyyonlosdirilmasi

Hocm voziyyoti
(hipervolemiya/hipov
olemiya)

Odem, jugulyar
dolgunfqu g

Arterial tozyiq, uirok
ritmi

Oliquriya

DIAQNOSTIKA

2. Ilkin labor
miiayinolor

e Tam gan sayimi

« Tam metabolik panel

o Kreatinin — eGFR
hesablanmasi

o Sidik analiz1
(mikroskopiya)

« Sidik protein/kreatinin

nisboti
e Sidik natriumu

o NT-proBNP

 Troponin

3. Kardiak
qiymatlondirma

- EKQ
- Kardiyak monitoring

- Transtorasik
Exokardioqrafiya:

- Divar horokot
pozgunlugu

« Sol madacik atim

fraksiyasi

- Perikardial effuziya

4. Renal
qiymotlondirmo

e« Renal USM

« Postrenal
obstruksiyanin ¢ixdas
edilmast

 Renal Doppler (renal
artertya stenozu
slibhosindo)



DIAQNOSTIKA

e EXO
v'LVEF azalmasi

v'Kardiak output azalmasi
v Moarkazi venoz tazyiqin va iirayin dolma tazyiqinin artmasi

v'Pulmonar arteriya tozyiqi va (RV) diametri artmasi (1)

* Boyrok USM

v'Boyrakdaxili venoz axin modellari ils renal venoz dolgunlugu
v’ Boyrayin olgiisii vo xroniki vaziyyati

v Ekogenlik
v'Kortikal qalinhq vo anormal kortikomedulyar nisbat

e Kardiak MRT

v’ Madaciklarin élciisiinii, funksiyasini va fibrozunu giymoatlondirmak iiciin
standart geyri-invaziv miayinadir. (2)

1. Kim JA, Wu L, Rodriguez M, et al. Recent Developments in the Evaluation and Management of Cardiorenal Syndrome: A Comprehensive Review. Curr Probl Cardiol. 2023

Mar;48(3):101509. doi: 10.1016/j.cpcardiol.2022.101509.
2. Rangaswami J, Bhalla V, Blair JEA, et al. American Heart Association Council on the Kidney in Cardiovascular Disease and Council on Clinical Cardiology. Cardiorenal Syndrome:
Classification, Pathophysiology, Diagnosis, and Treatment Strategies: A Scientific Statement From the American Heart Association. Circulation.2019 Apr 16;139(16):e840- e878. doi:

10.1161/CIR.0000000000000664.



Biomarkerlor

TYPE 1 CRS

Biomarker panel for
diagnosis of acute HF
in patients with AKI:

Biomarker panel for
diagnosis of AKI in
patients with acute HF:

* Hs-cTn « CysC

« BNP 2100 pg/mL « ASCr

« NT-proBNP 2300 « KIM-1

pg/mL « NGAL
o [TIMP-2]s[IGFBP7]

TYPE 3 CRS



Kardiak biomarkerlor

* B tip natriuretik peptid (BNP) vo onun geyri-aktiv formasi, pro-B
tip natriuretik peptid (NT-proBNP) hom kaskin, hom ds xroniki
urak catismazhginin proqnozu va diagqnozunda komak edir.

* Boyrok catismazhgil olmayan kaskin tirak catismazlhigl olan
xastalorda BNP doayarlori ohomiyyatli doracods yuksakdir. (1)

* Todgiqatlar gostormisdir Ki, mualicodon sonra boyrak funksiyasi
azalmis xastolordo kaskin urok catismazhginda daha yaxsi
naticalar aldd edilir vo NT-proBNP soviyyalori azalr.

* Yuksok NT-proBNP, kaskin urok catismazhgi olan xastolords
boyrok disfunksiyasi inkisaf etmadon oncd BNP-ya gora KRS risk
siniflomasino toxmini tohfd verdiyi gostarilmisdir.

1. Rangaswami J, Bhalla V, Blair JE, et al. Cardiorenal syndrome: classification, pathophysiology, diagnosis, and treatment strategies: a scientific statement from theAmerican Heart
Association. Circulation 2019;139:e840—78.



Yeni kardiak biomarkerlor

» Galektin-3
»ST2 (suppressor of tumorigenicity 2)
» PENK (Proenkefalin A)

Kardiak disfunksiyasinin yeni markerlori kimi taklif olunsa da,
onlarin Kklinik tasirlori halalik geyri-miuidyyon olaraq galur.



Renal biomarkerlor

* Serum Kreatinin vd sidik ifrazindaki dayisikliklor boyrak
funksiyasi testlorini toyin edir, halbuki bunlar kaskin
boyrak zadslonmasinin gec salamatloridir.



Yeni renal biomarkerlar (erkon BC
askarlanmasi)

e Sistatin C, GFR-nin hassas markeridir va kaskin urak
catismazhgl, xastoxanaya yatma vd mortalito gostaricisi
Kimi proqnostik dayors malikdir.

* Sistatin C, kreatinindan forqli olaraq, yas vo ekstrarenal
amillordon daha az tasirlonir.



Cystatin C (CysC)

* Qlomerulyar filtrasiya 1lo xaric olunur.

* GFR azaldigda qanda artir.

* Kreatinindon daha hassas erkon GFR markeridir.

* KBC, kontrast nefropatiyasi vo KRS ti¢ilin prognostik gostoricidir.
e Xroniki sistolik UC-da ventrikulyar disfunksiya ilo alagolidir.

GFR azalmasinin erkon vo daqiq gostoricisidir.



scientific reports

\ Total mortality
\

Explore content ¥ About the journal ¥  Publish with us v 5.0 \

cystatin C

combination

nature > scientific reports » articles > article = — creatinine

Article  Open access | Published: 15 March 2021

Cystatin C predicts long term mortality better than
creatinine in a nationwide study of intensive care

patients

Hazard ratio

Johanna Helmersson-Karlgvist E, Miklos Lipcsey, Johan Arnlév, Max Bell, Bo Ravn, Alain Dardashti & 0.0 -

20 40 60 80 100

Anders Larsson
eGFR (ml/min/1.73 m2)

Published: 15 March 2021

1. Cystatin C, uzunmiiddotli mortaliteni prognozlasdirmada
serum kreatinindon daha tstundiir.

2. Cystatin C soviyyalori artdiqgca oltim riski ohomiyyatli
doracoads yliksolmisdir.

3. Kreatinino asaslanan GFR hesablamalari 1lo miigayisado,
Cystatin C boyrak funksiyasindaki erkon doyisikliklori daha
hossas oks etdirmisdir.

120



Renal biomarkerlor

Tubulyar zadolonms markerlori arasinda

» Insulino banzar boyiima faktorunu baglayan protein 7
(IGFBP-7)

* Metaloproteinaz-2-nin toxuma inhibitoru (TIMP-2)
* Neytrofil jelatinazla slagoli lipokalin (NGAL)
* Boyrak zadalonmasi molekulu-1 (KIM-1)

Lakin bu markerlar iiciin alava tadqgiqatlara ehtiyac var.



NGAL (Neutrophil Gelatinase-Associated
Lipocalin)

» Isemik vo nefrotoksik boyrak zodslonmasindos erkan yiiksolir.
* Qan vo sidikdo askarlanir.
* Kreatinindon daha tez artir.

* Kardiocarrahiyys, koronar angioqrafiya, kaskin tirok ¢catismazliginda kaskin
boyrok zodolonmoasinin prediktorudur.

 -170 ng/mL — 48-72 saatda Tip 1 KRS inkisafin1 yliksok hassasliqla
prognozlasdirir.

* Xroniki iirok ¢atismazliginda boyrok funksiyasi 1lo korrelyasiya edir.

E}'lg(eip kaskin boyrak zadalonmasi tuiciin oan guclii markerlordon
iridir.



No AKI
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No damage

Subclinical AKI
Normal GFR
Tubular damage




glikoprotein
KIM.-1
K dney
(Kidne

Xroniki Urak catismazliginda 6lim va hospitalizasiya riski ila
olagalidir

* Tubulyar zadalanmanin spesifik markeridir



. Site of secretion

I Proximal tubular injury

Cortex
Proximal convoluted tubule

Distal convoluted tubule

« TIMP-2
123 = KiM-1 « UMOD
e L-FABP " ai-M * IL-18
= L-FABP
Glomerular
Afferent filtration
arteriole 3 7\
« NGAL N —
 al-M ~
« L-FABP
e |L-18
« MCP-1
Podocytes
MCP-1 ; ‘
Outer Medulla Thick ascending % Collecting
limb of Henle duct
« NGAL
* NGAL * TIMP-2
« UMOD « IGFBP-7
* |L-18
Inner Medulla f

Minor calyx




N-acetyl-p-D-glucosaminidase (NAG)

* Proksimal tubuluslarin lizosomal fermentidir.

* Qlomerulyar filtrasiya olunmur.

* Sidikdo artim1 — tubulyar zodolonmo gostoricisi
* Radiokontrast, toksin vo isemiya zamani artir.

e Xroniki UC-do 6liim/hospitalizasiya riski ilo olagolidir.

Sidikdo artimi tubulyar hiiceyra zodalonmasinin gostoricisidir.



Galacakdas CRS erkan diagnostikasinin asas istiqgamati -
Kombins olunmus biomarkerlor

NGAL + KIM-1 + CysC * NAG birlikds istifads oluna bilar.

* Tok markerlo muqgayisodso daha yuiksok hassasliq
* Erkon postoperativ AKI askarlanmasinda iistiinliik

* Klinik praktikaya tam inteqrasiya holo ¢otinlik yaradir.

Ao
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@Salarandsushi

Humoral signaling
FGF23 abnormalities Oxidative stress
sed CaPhos burden
Calcifications
SNS activation
A

ACUTE HEART FAILURE
Hypertension, dyslipidemia

Salt and water retentlon

Decreased Epoiten Angnis
’ ecreased remodelin
Uremia and endothelial
proliferation

ACUTE KIDNEY INJURY

Vasoconstrlctlon
RAAS activation Organ damage

Tip 5 kardiorenal
sindromda Jslava
testlor

* Qan vo sidik kiltiiri

* Lupus serologiyast:
- ANA
* Anti-dsDNA
«C3,C4

e Prokalsitonin



m National Library of Medicine

National Center for Biotechnology Information

Integrating Novel Biomarkers into Clinical Practice: A Practical
Framework for Diagnosis and Management of Cardiorenal Syndrome

Georgios Aletras 1.2 Maria Bachlitzanaki 2, Maria Stratinaki 1, Emmanuel Lam progiannakis ! loannis Petrakis 2,

Emmanuel Foukarakis 1, Yannis Pantazis °, Michael Hamilos 2, Kostas Stylianou 2.4,

2025 Oct 2025, 1;15(10):1540. doi: 10.3390/1ife15101540

Bizo 4 marholods yanasma toklif edir: Tak biomarker kifayat deyil
« Riskin erkon miiayyanlosdirilmasi - -Kardiorenal sindrom (KRS) kompleks va ¢coxfaktorlu

« Subklinik zodolonmonin askarlanmasi sindromdur. N | |
- Prognozun qiymatlondirilmosi -Tok bir marker (masalon, yalniz kreatinin) erkon diagnostika

e . .. . ucln yetorli deyil.
* Miialiconin fordilogdiriimasi -Struktur zadslonms + funksional dayisiklik + hemodinamik

stress markerlari birlikds giymoatlondirilmolidir.



https://doi.org/10.3390/life15101540
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> Intern Med. 2026 Jan 15. doi: 10.2169/internalmedicine.6707-25. Online ahead of print.

Biomarkers in Cardiorenal Syndrome: Focus on Type
1

Hiroyuki Naruse ', Hideo Izawa °

Affiliations -+ expand
PMID: 41535041 DOI: 10.2169/internalmedicine.6707-25

Problem: Serum kreatinin erkon boyrok
zodolonmasini tez taniya bilmir,

Holl: Tubulyar zodolonma biomarkerlori subklinik
AKI-n1 agkar edir.

Totbiq: NGAL, KIM-1, TIMP-2/IGFBP7 kimi
markerlor KRS tip 1 diagnostikasini gliclondirs bilor.



Review @ 30 July2024

The Need to Identify Novel Markers for Early Renal Injury

in Cardiorenal Syndrome AT

\ American Heart Journal

ELSEVIER Volume 261, July 2023, Pages 75-84

T First Clinic of Internal Medicine, Department of Internal Medicine, University o aet
Genoa, Italy

Anna Lisa', Federico Carbone'?, Luca Liberale'? and Fabrizio Montecucco®?

2 |RCCS Ospedale Policlinico San Martino, Genoa-ltalian Cardiovascular Netwe Review Articles

Contemporary laboratory assessment of
acute cardiorenal syndrome for early

diagnosis: A call for action
Biomarkers in cardiorenal syndrome, a potential use

in precision medicine @

Eleni Stefanou, Christos Tountas, Emmanouil loannidis, Christo Kole

" Author to whom correspondence should be addressed.

vesdy MD °, Claudio Ronco MD ©

Journal of Nephrology, Volume 37, Issue 8, 1 November 2024, Pages 2127-2138,
https://doi.org/10.1007/s40620-024-02047-x
Published: 17 August 2024  Article history v
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Take Home Messages...

v'Ononoavi markerlar yetorli deyil.
v'Yeni biomarkerlor erkon diagnostikada tistiinliik verir.

v'Multimarker yanasma daha dogiqdir.

v'KRS oldugca miirokkob bir patologiyadir vo miialico
multidisiplinar yanasma (kardioloq — tirok ¢atismazligi
miitoxossisi v nefroloq) tolob edir.
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