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KEY POINTS IN EPEDEMIOLOGY

• One Out 4 Individuals will Develop heart failure in their life time USA.

• Prevalence of kidney disease in heart failure patients 26% to 45%.

• CVD in patients with CKD. 63% in Stage 1-2 and 75% in CKD 4-5.





Defination
• Definition of Cardiorenal Syndrome (CRS):A condition where heart and kidney 

dysfunction are interconnected and mutually exacerbate one another.

• Types of CRS:
• Type 1: Acute heart failure leading to acute kidney injury (AKI).

• Type 2: Chronic heart failure leading to chronic kidney disease (CKD).

• Type 3: Acute kidney injury leading to acute heart failure.

• Type 4: Chronic kidney disease leading to heart failure.

• Type 5: Both heart and kidney failure due to systemic conditions (e.g., diabetes, sepsis).

NEW EMERGING CONCEPT IS CADIOVASCULAR KIDNEY METABOLIC HEALTH



Index patient
• 54 year Male 

• DM HYPERTENSION DYSLIPIDEMIC IHD LOW EF 25%

• ER with Progressive  Breathlessness and Swelling Of the Whole Body for a weeks 
duration.

• On Examination  Restless

• Gained 8kg of weight  HR 98/ min , JVP raised RR 30/ min at rest BP 110/70 Mmof Hg

• Pale , Edematous all over with Decreased breath sounds at the bases , and LVS3 
gallop, Has a large palpable Liver with evidence of Ascites.

• Investigations Reveal HB 10.8 G/dl Low Iron saturation ,Bun 23 mmol/l and Creatnine
-176umol/l  (baseline 100 umol/l),Na 128 Mmol/l , Serum K 5.0 mmol/l Hco3 18 
mmol/l. HBA1c 7.1

• Urine R/M Protein 1 + No active sediments

• He Is On Lasix 40 Bid , Telmisartan 40 Mg OD, Plavix 75mg OD, hydralazine, Long 
acting Insulin OD, Glucophage 100 XR and Novonorm 1mg TID, Rusvastatin 10 Mg OD



Index patient Continued

• Despite The guidelines for the treatment Of HF the application to patients 
remain dismal.

• What Went Wrong With this patient ? What is pathophysiology?

• What Extra could be done ?

• What are the recent Updates ?
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Pathophysiology
• Interaction between Heart and Kidney: Impaired cardiac function reduces renal 

perfusion, contributing to kidney dysfunction. Low Cardiac output and Increased 
venous pressure

• Reduced renal function leads to fluid and electrolyte imbalances, worsening 
heart failure. NEPHROSARCA or renal Congestion

• Vicious cycle: Decreased renal blood flow → Activation of RAAS (Renin-
Angiotensin-Aldosterone System) and SNS (Sympathetic Nervous System).

• INFLAMMATION AND FIBROSIS

• RAAS & SNS activation causes vasoconstriction, fluid retention, and increased 
cardiac workload. Declining Renal and Cardiac functions.



Treatment Continued
• Improvement in cardiac function (if heart failure is the predominant cause)

• .Restoration of kidney function (addressing renal injury or dysfunction).

• Managing fluid balance: Reducing volume overload while maintaining

perfusion.

• Minimizing complications such as electrolyte imbalances, acidosis, and 
arrhythmias.



DIURETICS
• Loop Diuretics  

• Thiazide Diuretics

• Mineralocorticoids Receptor antagonist

• Acetazolamide

• Vaptans



Diuretics 
• Loop Diuretics Main stay  Na- K-2Cl Channel Ascending Loop Of Henle

• DOSE Trial High Dose. 

• IV dose twice than home dose. 

• ESC doubling the dose of if urinary Na <50meq/l or UOP <100ml/hr post 6 Hours 
of administration. BOLUS Vs Continuous.

• Thiazides Block the Na-Cl Cotransporter in DCT 

• Loop USE hypertrophy of DCT with increase in Na-Cl transporter

• CLOROTIC Trial Greater efficacy in Combination of loop with thiazides

• Hydrochlorthiazide, Metalozone , Clorthalidone

Clinical Practice guidelines :Circuation 2022:145(18):e895-1032 DOSE

Thiazide Uses In advanced CKD J Am S Hypertens 2012:6(5)299-308 CLOROTIC







Diuretics 
• Acetazolamide: 

• CA Inhibitor acts at Proximal Tubule Of Nephron

• Incorporated as a diuretic in case of significant metabolic alkalosis.

• Reduces sodium reabsorption Via Na/H Exchanger ,leading to Greater natriuresis.

• Effect is Lost after approx. 3 days

• IV Acetazolamide 500 Mg Iv Bolus

• Acetazolamide in Acute Decompensated Heart Failure with Volume Overload (ADVOR)

N Engl J Med 2022;387:1185-1195



Diuretics Continued

• Vasopressin Antagonists

• Tolvaptan a selective V2 antagonist ,blocks the insertion of aquaporins into the 
distal tubule of the kidney and leads to Aquaresis.

• Everest Trial 

• Randomized trial  of 4133  patients with ADHF showed greater weight loss in 
Tolvaptan arm

• Addition of Tolvaptan could be considered among patients needing additional 
decongestion and hyponatremia.

• EVEREST out come Trial . JAMA 2007 ; 297(12)1319-1331



Continued 
• ACE / ARB  & Neprilysin Inhibitors

• Activation OF RAAS 

• Blockade  HELP in both  HFrEF and HFpEF and CKD.

• SOLVD Trial 

• PARADIGM trial & PARAGON trial 

• Myocardial Stretch NP

• Inhibition of Neprilysin ,a metalloprotein Degrades Natriuretic Peptide Benefits 
both HPrEF and HPpEF and CKD when combined with ARB (Sacubitril/Valsartan )



Contd.
• Renin angiotensin aldosterone System and SNS activation

• MRA

• DIURETICS DCT

• ANTI INFLAMMATORY

• ANTI FIBROTIC

• SIDE EFEECTS

• Non Steroidal  MINERALOCORTICOIDS ANATAGONIST



Treatment Contd
• SGLT2i

• FIRST LINE THERAPY IN GUIDELINES BOTH FOR HEART FAILURE DIABETIC KIDNEY 
DISEASE AND OTHER SUBTYPES OF KIDNEY DISORDERS.

• SGLT2 I leads to a wide range of improved Clinical Outcomes, including overall 
survival, cardiovascular outcomes, HF hospitalizations and kidney failure.

• MOA



Contd
• Vericiguat

• It helps by reducing oxidative stress, increasing cyclic GMP, and improving clinical 
HF

• By stimulating cardiac myosin, a protein responsible for converting chemical 
energy into the mechanical force that helps the heart contract, omecamtiv
mecarbil may improve cardiac muscle performance.



Treatment Continued
• β-Blocker therapy has consistently shown to be an effective therapy in reducing 

the risk of all-cause mortal-ity and combined end points of all-cause/cardio 
vascular death or HF hospitalization in patients with HFrEF and HFpEF



Summary





Index Patient
• Diuretics Loop +Thiazides 

• SGLT2 I

• Enteresto

• MRA

• B Blockers

• Had Hyperkalemia Was Given Sodium Zirconium Cryosilicate ( Lokelma)

• General Measures

• Improved Symptoms

• Improved Renal Functions almost Reached Base line

• Discharged With an appointment CRT Device



CRT

• Cardiac resynchronization therapy (CRT) uses a special type of pacemaker called 
a biventricular pacemaker to treat heart failure. 

• This pacemaker sends electrical pulses to make the ventricles pump at the same 
time.

• Cardiac resynchronization therapy with defibrillator (CRT-D) is preferred in 
patients who meet the established criteria. The need for cardiac pacing  is 
increased three-fold in dialysis patients. 



Asist Devices Continued
• MIRACLE TRIAL  



Index Patient
• Patient was admitted again after 6 months.

• Same general Condition with superimposed Chest Infection.

• Had Hypotension Enteresto was stopped , Required Nor adrenaline.

• Had Progressive Worsening of Renal Functions with Oliguria despite maximum 
doses of Diuretics ( Sequential blockade). Electrolytes were corrected.

• Diuretic Resistance HIGH INCIDENCE BAD PROGNOSIS.

• Had to be supported by CVVHF with ultrafiltration.Improved and is on 
Permanent HDF



Kidney Replacement in CRS

• DECONGESTION IS THE CORNER STONE 

• Uremic Milleu.  Refractory Hyperkalemia 

• Severe and refractory Metabolic Alkalosis Hypokalemia

• Pre and Post Opeartive





UF Or CRRT In CRS








