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• 77-year-old male
• T2DM, Hypertension, CKD, AF
• April 2022 Admission

• Dyspnea, Abdominal 
distension

• AF, cardioverted in A&E
• LVEF 30-35%
• K 5.5 mmol/L, Cre 147 

umol/L. Na 135 mmol/L,
eGFR 40 mL/min per 1.73 m²

• NTproBNP 4280 ng/L
• Normal TFT, CRP 22 mg/L

Case Study



Pre-admission 
Medications
• Metformin
• Linagliptin 5mg od

• Simvastatin 20mg od
• Bisoprolol 2.5mg bd
• Digoxin 125mcg od

• Apixaban 5mg bd
• Ramipril 5mg od



• T2DM, Hypertension, CKD. AF
• LEVF 30-35%
• K 5.5 mmol/L, 
• Cre 147 umol/L 
• eGFR 40 mL/min per 1.73 m²
• NTproBNP 4280 ng/L

Next step of Management

Management of congestion with loop diuretics

Consider novel potassium binder

Initiate Dapagliflozin

Start Sacubitril/ Valsartan

Dipstix urine/ Send urinary ACR/ renal tract 
ultrasound



Persistence of congestion during the hospitalization is the most 
important prognostic factor and WRF has a clinical significance only 
when occurring in patients with persistent fluid overload.

Metra et al. Congestion and Worsening Renal Function in AHF. Circ Heart Fail. 2012;5:54-62.)
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Presentation Notes
In patients with AHF, serum creatinine changes during admission are associated with adverse outcome only in the presence of congestion. Persistence of congestion during the hospitalization is the most important prognostic factor and WRF has a clinical significance only when occurring in patients with persistent fluid overload. In patients without congestion, serum creatinine changes are potentially the result of intensified therapy with diuretics and angiotensin-converting enzyme inhibitors/adrenergic angiotensin receptor blockers and not markers of worsening HF or kidney function. Better markers of kidney injury should be explored to detect worsening kidney function or HF in patients with AHF



Discharge medications

• Metformin
• Linagliptin 5mg od
• Simvastatin 20mg od
• Bisoprolol 2.5mg bd
• Digoxin 125mcg od
• Apixaban 5mg bd
• Eplerenone 25mg alternate day
• Dapagliflozin 10mg od
• Sacubitril/Valsartan 50mg bd
• Furosemide 40mg bd

• Discharge on the 28 April 2022
• For outpatient heart failure 

specialist nurse follow up
• GP to check U&E in 2 weeks.

New Medications



Attended A&E on the 8 May 2022

• Lowish BP, Diuretics withheld
• Discharge



Note: An observational study that utilised the US EHR data in 15,488 adult patients with CKD Stage 3-4 and/or HF with an index hyperkalaemia event between July 2019 and September 2021. Hyperkalaemia defined using 
ICD-10-E87.5 or ICD-9-276.7 code. RAASi includes ACEi, ARB, ARNI, and MRA.
aInitiation of haemodialysis or a diagnosis of end stage kidney disease or CKD stage 5 in any position recorded in hospital, emergency, or outpatient setting; bHospitalisations with HF and emergency visits for HF; cP<0.001 
for each comparison. Adjusted for age, sex, history of hyperkalaemia, diabetes, HF, CKD including stage, and baseline use of ACEi, ARB, ARNi, and MRA, respectively. dPatients still at risk at follow-up day: discontinued, 
day 0, n = 3,223; day 90, n = 2,805; day 120, n = 2,044; down-titrated, day 0, n = 650; day 90, n = 557; day 120, n = 391; maintained, day 0, n = 5,922; day 90, n = 5,280; day 120, n = 3,800.
Kanda E, et al. BMC Nephrol. 2023;24(1):18. 

RAASi dose reduction is just as harmful as RAASi 
discontinuation1

Risk of the composite outcome of progression to end stage kidney diseasea and HF-related hospitalisationsb was 51% 
with RAASi dose reduction and 55% with RAASi discontinuation compared to the risk with RAASi maintenancec 

Risk in patients
with HF 
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Discontinued

Down-titrated at least one of the RAASi types 
by at least 25%

Maintained the same dose for all RAASi types or 
up-titrated their dose in any RAASi type

Change in RAASi following a hyperkalaemia event:
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The likelihood of progression to end stage kidney disease or hospitalisation for HF was more than 50% higher in patients whose RAASi was reduced or stopped after a hyperkalaemia event, compared to patients who are maintained or up-titrated on their RAASi therapy

Additional Information
Key limitations of the study are:
Information on severity markers for HF and CKD were not available
Owing to the requirement of a 90-day follow-up period, the severity category of patients who were hospitalised and died within first 90 days were excluded, leading to an underestimation of the risk of composite outcomes

Abbreviations
ACEi=angiotensin-converting enzyme inhibitor; ARB=angiotensin-receptor blocker; ARNI=angiotensin receptor–neprilysin inhibitor; CKD=chronic kidney disease; EHR=electronic health record; HF=heart failure; ICD=International Classification of Diseases 9th or 10th revisions; MRA=mineralocorticoid receptor antagonist; RAASi=renin-angiotensin-aldosterone system inhibitor; US=United States
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Among patients with advanced and progressive chronic kidney disease, the 
discontinuation of RAS inhibitors was not associated with a significant 
difference in eGFR at 3 years
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Among patients with advanced, progressive chronic kidney disease, discontinuation of RAS inhibitors was not associated with a significant difference in eGFR at 3 years.



Seen in HF clinic 24 May 2022
• NTproBNP 5700
• BP 112/74
• HR 88 AF
• Fatigue, NYHA 2

• HF Meds:
• Bisoprolol 2.5mg bd
• Eplerenone 25mg 

alternate day
• Sacubitril/Valsartan

50mg bd

• Dapagliflozin 10mg od 
• Furosemide 40mg PRN
• No change of HF meds 

optimisation 
• Review in a few weeks' time



1. P. Rossignol et al. Eur J Heart Fail, 2020;22(8):1378-1389. 

ESC-HFA-EORP Heart Failure Long-Term Registry1

A: 1-year all-cause Death
B: 1-year cardiovascular Death

When adjusting for 
RAASi discontinuation, 
HK was no longer 
associated with 
mortality, suggesting 
that HK may be a risk 
marker for RAASi 
discontinuation rather 
than a risk factor for 
worse outcomes.

Unravelling the interplay between hyperkalaemia, renin–
angiotensin–aldosterone inhibitor use and clinical 

outcomes. 

RAASi discontinuations 
Strongest Predictor of all-
cause and cardiovascular 

death, independent of serum 
potassium at baseline
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We assessed the interplay between hyperkalaemia (HK) and renin–angiotensin–aldosterone system inhibitor (RAASi) use, dose and discontinuation, and their association with all-cause or cardiovascular death in patients with chronic heart failure (HF). We hypothesized that HK-associated increased death may be related to RAASi withdrawal.
Methods and results
The ESC-HFA-EORP Heart Failure Long-Term Registry was used. Among 9222 outpatients (HF with reduced ejection fraction: 60.6%, HF with mid-range ejection fraction: 22.9%, HF with preserved ejection fraction: 16.5%) from 31 countries, 16.6% had HK (≥5.0 mmol/L) at baseline. Angiotensin-converting enzyme inhibitor (ACEi) or angiotensin receptor blocker (ARB) was used in 88.3%, a mineralocorticoid receptor antagonist (MRA) in 58.7%, or a combination in 53.2%; of these, at ≥50% of target dose in ACEi: 61.8%; ARB: 64.7%; and MRA: 90.3%. At a median follow-up of 12.2 months, there were 789 deaths (8.6%). Both hypokalaemia and HK were independently
associated with higher mortality, and ACEi/ARB prescription at baseline with lower mortality. MRA prescription was not retained in the model. In multivariable analyses, HK at baseline was independently associated with MRA non-prescription at baseline and subsequent discontinuation. When considering subsequent discontinuation of RAASi (instead of baseline use), HK was no longer found associated with all-cause deaths. Importantly, all RAASi (ACEi, ARB, or MRA) discontinuations were strongly associated with mortality.
Conclusions
In HF, hyper- and hypokalaemia were associated with mortality. However, when adjusting for RAASi discontinuation, HK was no longer associated with mortality, suggesting that HK may be a risk marker for RAASi discontinuation rather than a risk factor for worse outcomes.

Abbreviations 
ACEi=angiotensin-converting enzyme inhibitor; ARB=angiotensin-receptor blocker; HF=heart failure; MRA=mineralocorticoid receptor antagonist; RAASi=renin-angiotensin-aldosterone system inhibitor
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Presenter Notes
Presentation Notes
The recently published Delphi Consensus highlighted that HK is predictable, treatable and manageable. RAASi Rx should only be de escalated or stopped as a last resort. Novel K binder should be the preferred agent to manage HK to enable optimisation of RAASi Rx. 

This documents also highlighted  the importance of cross speciality support and collaboration. 
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