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Mister P. J.M., 67-years-old

• Cardiac risk factors: Ex-smoker, AHT, Type 2 diabetes, BMI 43, 
Hyperlipidaemia

• Medical history:
• 2009: Hospitalisation for heart failure: HFpEF

• 2009: Sick sinus syndrome: DDD pacemaker

• 1/2016 NSTEMI: PCI D1

• 2014: Paroxismal atrial fibrillation

• COPD GOLD II

• 11/2011
• NSTEMI, PCI LAD: 1 month triple R/: VKA-ASA-Clopidogrel

• Gastro-intestinal bleed with need for transfusion: stop aspirin

• CKD stage 3B: Serum creatinin 2.09mg/dl, eGFR 30.3mL/min/1.73m2

• Echocardiography 11/2016: 
• Concentric LVH, EDD 52mm, nl systolic LVF

• Pseudonormal relaxation pattern, E/E’ 16

• Mild TR: 41mmHg, VCI>17mm, resp variation

• TAPSE 11mm
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12/2016: hospitalization for AHF

• Complaints:
Dyspnoea NYHA III, progressive over 6 days after resp infection treated with AB

Peripheral edema

Weight + 5kg

• Medication:
• Allopurinol 100mg OD
• Atorvastatin 80mg, OD
• Bisoprolol 2.5 mg daily
• Bumetanide 1mg OD
• Clopidogrel 75mg
• Pantoprazole 40mg
• Ramipril 5mg OD
• Warfarine ≈ INR
• Salmeterol/fluticason inhaler
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• Clinical exam

• BP 116/60 mmHG, HR 63 BPM, SaO2 92%, RR 18

• Jugular distension ++

• Normal heart sounds

• Decreased breathing, rales

• Peripheral edema ++

12/2016: hospitalization for AHF



Clinical Profile? 
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Chest X-ray-ECG
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• Lab results

• Hct 36.3% (39-49)

• K+ 5.5 mmol/L

• Serum Creatinin 2.85 mg/dL (0.72-1.17), eGFR: 22 mL/min/1.73 m2

• proBNP: 2,400 pg/mL (≤125)

• PH 7.37, pO2 55, pCO2 33.4
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Timing echocardiography? 

• Immediately

• <48 hours of admission

• Before discharge

• Not necessary, recent echo 
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Echocardiogaphy

• Moderate views

• Restrictive relaxation pattern, E/E’ med 26

• TR grade 2+: 54mmHg, VCI>17mm no resp. variation

• TAPSE 11mm

 ADHF triggered by respiratory infection
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Initial treatment? 
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• IV diuretics

• IV diuretics and vasodilators

• Ultrafiltration

ESC guidelines AHF 2015



Diuretics-Ultrafiltration
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Referral CCU: IV diuretics and vasodilators
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• Continuous infusion bumetanide 0.5mg/h for 24h

• Continuous infusion isosorbide dinitrate 2mg/h

• Negative fluid balance -3L 1st 24h oral diuretics at increased

dose



• Improvement kidney function: 2.0 mg/dl (eGFR 34mL/min) at 
discharge

• Discharge after 72h:

• Weight -5 kg

• Oral dose Bumetanide increased to 2mg

• Daily weight, salt restriction

• Follow-up 4 weeks



Readmission 1 week later
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• Complaints:

Dyspnoea NYHA III, progressive 3 days, peripheral edema, weight +4 kilo

• Medication:
• Allopurinol 100mg OD

• Atorvastatine 80mg, OD

• Bisoprolol 2.5 mg daily

• Bumetanide 2mg OD

• Clopidogrel 75mg

• Pantoprazole 40mg

• Ramipril 5mg OD

• Warfarine ≈ INR
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• Clinical exam

• BP 128/55 mmHG, HR 56 BPM, SaO2 94%

• Jugular distension

• Normal heart sounds

• Rales basal

• Moderate peripheral edema

• Lab results

• Serum creatinin:2.3 mg/dL (+0.3mg/dL, GFR 28mL/min)



Could UF have prevented rehospitalization? 
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UNLOAD  trial,
Costanzo et al, JACC 2007 

ADHF

Adjustable UF (up to 500mL/h)
vs.

diuretic R/ at discretion physician



Compliance problem? Diuretic resistance? 
Decongestion treatment? 

• IV diuretics

• Increase oral dose

• Add thiazide or other

• Ultrafiltration

ACCA Masterclass 2017



Referral to ward for IV diuretics

day Bumetanide Diuresis (mL) Serum creatinine

1 20.00h: 0.48mg/h 1.950 2.30

2 0.48mg/h IV 2.700 2.20

3 SAT Stop IV 23.00h 260 (complete?) 2.51
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Referral to ward for IV diuretics

day Bumetanide Diuresis (mL) Serum creatinine

1 20.00h:0.48mg/h 1.950 2.30

2 0.48mg/h IV 2.700 2.20

3 SAT Stop IV 23.00h 260 (complete?) 2.51

4 SUN 1 mg PO 700 -

5 1mg PO 610 3.91
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Referral to ward for IV diuretics

day Bumetanide Diuresis (mL) Serum creatinine

1 20.00h:0.48mg/h 1.950 2.30

2 0.48mg/h IV 2.700 2.20

3 SAT Stop IV 23.00h 260 (complete?) 2.51

4 SUN 1 mg PO 700 -

5 - 610 3.91

6 - 1.150 3.4

7 - 1.500 2.45

8 - 1.450 1.89

9 1mg PO 1.500 1.83ACCA Masterclass 2017



Too rapid decongestion AKI
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KDIGO definition of AKI

Increase in Scr level of ≥ 0.3 mg/dL (26.5 μmol/L) <48h

Increase in Scr level of ≥ 1.5 times baseline <7 d

Urine output <0.5mL/Kg/h >6h
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KDIGO staging of AKI

Stage Scr increase Urine output

1
≥1.5-1.9 times baseline 

or
≥ 0.3mg/dL

<0.5mL/kg/h for 6-12h

2 ≥2.0-2.9 times baseline <0.5mL/kg/h for ≥ 12h

3

≥3times baseline 
or

≥ 4mg/dL
or

RRT

<0.3mL/kg/h for ≥ 24h
or

Anuria for ≥ 12h



Could UF have prevented AKI ? 
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CARESS  trial,
Bart et al, NEJM 2012 

ADHF+WRF:

Fixed UF rate (200mL/h)
vs.

defined stepped pharmacological R/ 
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Costanzo, Bart et al, JACC HF 2016 

No difference in changes kidney function



3 weeks later, third admission
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• Complaints:
Dyspnoea NYHA IV, progressive since discharge, peripheral edema, weight +4 kg

• Medication:
• Allopurinol 100mg OD

• Amlodipine 5 mg OD

• Atorvastatine 80mg, OD

• Bisoprolol 2.5 mg daily

• Bumetanide 2-3mg OD, depending on weight

• Clopidogrel 75mg

• Pantoprazole 40mg

• Ramipril 5mg OD

• Warfarine ≈ INR
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• Clinical exam

• BP 116/60 mmHG, HR 63 BPM, SaO2 88%

• Jugular distension

• New systolic murmur? 

• Decreased breathing, rales

• Peripheral edema

• Lab results

• Serum creatinin 2.2mg/dL
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RUPTURED CHORDA of ant. LEAFLET MV

• Cardiac surgery

• Repair not succesful bioprosthesis CE Magna Ease

• Postoperative:

AKI, anuria  Dialysis
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Thank you



How to avoid too rapid/much decongestion?

Decongestion goal

CLOSE monitoring of ? 

• BP

• weight

• Δ renal function/urine output

• Monitoring of intravascular volume
• Hct as surrogate marker?

• Monitoring of CO?
• CVO2 as surrogate marker of CO? 

• …?
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