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CASE:

• 65-year- old man with history of HTN,DM and  
congestive heart failure  presented with Acute 
STEMI and dyspnea  and admitted in CCU.  Also 
he was known case of CKD 3b (DM nephropathy) 
,( Cr= 2 mg/dl three month ago, eGFR= 40 cc/ 
min ,CKD EPI).

• 2 days after admission in CCU, his cardiologist 
noticed oliguria and creatinin rising.( Cr on 
admission day was 2 and now is 3.5 mg/dl).

• Cardiologist requested nephrology consult for 
AKI on CKD and   coronary angiography.



CASE:

• Ph Exam:  BP=110/60 ,RR=30/min ,T=37 , 
PR=100/min , O2 sat=90% ( 3lit O2nasal),    W=70 kg

• fine Rales in 1/3 of both lungs

• S3 sound, 2+ edema on legs, JVP=11cm H2O

• Lab:  BUN=100 mg/dl, Cr 3.5 =

• Hb= 9.5 g/dl, Na =135 meq/l, K= 5 meq/l, Cl= 90 meq/ l
• FBS=130 mg/dl, Uric acid= 12 mg/dl, Alb=2.5 g/ dl
• ABG: PH =7.34 , PCO2 =27 , HCO3 =15
• Urine analysis :+ +protein , Urine output= 400 cc / day
• SONO  : RK=110 mm, LK =115 mm,  EF= 30% ,pro BNP= 500pg/ml
• POXUS: Lung ultrasound   5 B _ line in at least two zone,  

,   IVC diameter = 3 cm and less than 50% collapsibility in spiration.



CASE:

• Drugs: ASA 80/d, valsartan 80 mg Bd, 

Amp lasix 5mg/h ,  TNG 5 mic/min ,
plavix75/d, atorvastatin 40mg/d , Heparin 
1000 u/ h ,lnsulin glargin 10 u/ day



• As a Consultant nephrologist , What is your 
diagnosis and treatment plan?



Case problems:
CRS1, true AKI or Pseudo AKI( permissive AKI)?

• 1 -Volume overload ( stepped Diuretics therapy vs UF) ?

• 2- RAAS  blockade and Neprylisin inhibitor  ( Worsening of renal 
function)?

• 3-Hyponatremia management ( Vaptan )?

• 4-Hyperurecemia management (Allopurinol)?

• 5- Anemia Management ( CRAIDS and blood transfusion, EPO, iron,SGLT-
2  inh effect)?

• 6-Mineral receptor antagonist?( finerenon)

• 7-Contrast nephropathy risk and prophylaxy?



Cardiorenal syndrome classification



CRS classification ( nephrologist view)



True AKI vs Pseudo AKI ( Permissive AKI)



Permissive AKI

• Congestive AKI....

• Hemodynamicaly AKI...

• Functional AKI...

• Induced AKI...

• psudo- WKF...







Case problems:
This patient has true AKI.

• 1 -Volume overload ( Diuretics therapy vs UF)? 

• 2- RAAS  blockade and Neprylisin inhibitor  ( Worsening of renal function)?

• 3-Hyponatremia management ( Vaptan )?

• 4-Hyperurecemia management (Allopurinol)?

• 5- Anemia Management ( CRAIDS , EPO )?

• 6-Mineral receptor antagonist?

• 7-Contrast nephropathy risk and prophylaxy?



Volume overload: multiparametric 
evaluation (Clincal Findings, 

biomarkers,imaging Techniques) 



Renal sodium avidity



Na and water retention:



Sodium avidity



Pathophysiology  of congestion



Treatment strategies in CRS1



Treatment strategies in CRS 1



Diuretics: comparison of site of action





Loop diuretic response 





Diuretic resistance : 



Diuretics:



Stepwise diuretic therapy 





Diuretics combination:



AKI during Diuretic therapy 





SGLT-2 inhibitor





SGLT-2 inhibitor



Ultrafiltration in CRS1







Ultrafiltration in CRS1 assessment



Studies of KRT in CRS1















Acute PD for refractory Acute heart 
failure 



Isolated UF ( conventional HD) for 
refractory Acute heart failure 

• Contraindications:

• 1. Unstable hemodynamic/acute MI

• 2. Coagulopathy 

• 3. Hyperkalemia  



Case problems:
CRS1, true AKI or Pseudo AKI( permissive AKI)?

• 1 -Volume overload ( stepped Diuretics therapy vs UF) ?

• 2- RAAS  blockade and Neprylisin inhibitor  ( Worsening of renal 
function)?

• 3-Hyponatremia management ( Vaptan )?

• 4-Hyperurecemia management (Allopurinol)?

• 5- Anemia Management ( CRAIDS and blood transfusion, EPO, iron,SGLT-
2  inh effect)?

• 6-Mineral receptor antagonist?( finerenon)

• 7-Contrast nephropathy risk and prophylaxy?



Conclusion

• 1. It’s important to differentiate True AKI from  Permissive AKI in 
CRS1.

• 2. We need multiparametric evaluation (clinical findings, biomarkers 
and POCUS) for early and better detection of volume overload in 
CRS1.

• 3. Treatment of congestion with loop diuretic is corner stone and 
usually combination of diuretics ( Thiazids ,MRA  , acetazolamid, 
SGL2-inh,vaptans) is required. 

• 4. Only SGLT-2 inh,MRA,BB , ACEinh/ ARB and ARNI have good 
evidences for mortality reduction in heart failure.

• 5 . In diuretic resistant cases or unstable hemodynamics with 
volume overload UF therapy may be useful (CRRT/SCUF/HD/PD).




