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Renin angiotensin aldosterone system (RAAS) inhibitor use is of paramount importance in patients 

with diabetes, hypertension, heart failure and reduced ejection fraction (HFrEF- the latter frequently 

treated with a combination of angiotensin converting enzyme inhibitors/angiotensin receptor blockers 

(ACE/ARB) and mineralocorticoid receptor antagonists (MRA)), and chronic kidney disease (CKD) 

with albuminuria. Their use is strongly recommended by evidence-based cardiology and nephrology 

guidelines
1
; physician adherence to guideline-directed medical therapy in HFrEF associates with 

improved outcomes. 

In the United States, a recent survey among 38,885 adult National Health and Nutrition Examination 

Survey participants with eGFR < 60 ml/min per 1.73 m
2
 or urinary albumin-to-creatinine ratio ≥ 30 

mg/g showed that although the use of ACE/ARB increased between 1999 and 2014, it appeared to 

plateau after 2003, with approximately only 40% of the CKD population using an ACE/ARB
2
. Of note, 

within the Chronic Kidney Disease Outcomes and Practice Patterns Study (CKDopps) there are 

substantial variations among countries in RAASi prescription; RAASi prescription was found less 

common (52%) in the United States when compared to Germany (80%), France (77%) and Brazil 

(66%)
3
. These differences were particularly pronounced in patients with later stages of CKD. 

In this issue of NDT, Walther et al.
4
 in a cohort of 1,371,075 older US veterans with CKD identified 

141,252 patients who were given a new prescription of ACEI/ARB; (17.4% had congestive heart 

failure). They reported that ACEI/ARB discontinuation was associated with an approximately two-fold 

increased risk of death and about 1.5 fold increase in the risk of end-stage kidney disease. This 

analysis robustly expands the thus far sparse knowledge regarding the association of ACEI/ARB 

discontinuation with long-term outcomes in CKD, also elegantly reviewed in their report. Aside from 

the observational design precluding the ascertainment of causality, a limitation acknowledged by the 

authors, was the inability to determine within the framework of this database the exact circumstances 

of ACEI/ARB discontinuation. One reason they rightly propose is frailty or limited projected life 

expectancy.  

Others include worsening of renal function, whether it be with or without acute kidney injury, 

hypotension and hyperkalaemia. Similar results are reported by others. For example, among  205,108 

US patients including more than 20,000 heart failure patients, nearly 60% who discontinued RAASi 

after an hyperkalaemic episode experienced an adverse outcome or mortality. Heart failure patients 

on submaximum dose, or who discontinued RAASi died twice as frequently as patients on maximum 

dose.  Over 50% of the 43,388 patients with CKD stages 3 to 4 who discontinued RAAS inhibitors 



experienced an adverse outcome or died 
5
. In a large (9,222 outpatients, 20.3% with CKD) European 

chronic heart failure patient database, mediation analyses showed that hyperkalaemia ≥ 5.5 mmol/L 

was associated with all-cause mortality and cardiovascular mortality by mediating discontinuation of 

ACEi (marginally significant for all-cause death: P = 0.059), ARB (not statistically significant), and 

MRA (P = 0.007 for all-cause death; P = 0.080 for cardiovascular death)
6
, suggesting that 

hyperkalaemia could represent a risk factor for RAASi discontinuation and the discontinuation of MRA 

in particular due to hyperkalaemia associates with worse outcomes,  

Interestingly, a patient-level simulation model was designed to fully characterise the natural history of 

CKD over a lifetime horizon, and predict the associations between serum potassium levels, RAASi use 

and long-term outcomes based on published literature. This analysis supported the notion that 

maintaining normokalaemia (using guideline-recommended treatments) is a valuable strategy to 

enable optimal RAASi therapy and improve long-term health economic outcomes in CKD patients 
7
. 

 

Whether the vicious circle surrounding hyperkalaemia, which is an inherent risk factor for RAASi 

under-use, under-dosing and discontinuation, may be overcome by the availability of new potassium 

binders warrants prospective cardiovascular outcome trials, such as the ongoing DIAMOND trial 

(ClinicalTrials.gov Identifier NCT03888066) in HFrEF. Importantly, in the AMBER phase II trial, in 295 

patients with resistant hypertension and an eGFR between 25 and 45 mL/min/1.73m
2
 (45% with heart 

failure), the potassium binder patiromer, compared to placebo, enabled a more persistent use and 

greater dose of spironolactone. Two-thirds of the patients in the placebo group developed 

hyperkalaemia over the 12-week follow-up, with this risk being reduced by half in patients in the 

patiromer group
8
.  The burden of hyperkalaemia associated with steroidal MRA use in patients treated 

with RAASi could also be alleviated by the use of finerenone
9
 or of other non-steroidal MRAs under 

development. 

 

Notwithstanding the above, a proper use of RAASi encompasses a proper clinical and laboratory 

monitoring (namely creatinine and potassium), the latter found to be poor in the heart failure setting 

after MRA initiation
10

.   Walther et al.
4
 also reported that serum potassium concentration was verified 

within the 6 months prior to discontinuation in only 38.6% of discontinuation events. Furthermore, 

while 61% of patients who discontinued ACEI/ARB restarted within 6 months of discontinuation, less 

than 50% of these patients had both creatinine and potassium tested in the first 90 days of ACEI/ARB 

resumption, which is certainly far from being optimal. The use of RAASi requires frequent K monitoring 

or we risk permanent discontinuation of these drugs due to severe hyperkalaemia. 

Finally, it should be remembered that the latest therapeutic options shown to decrease residual 

cardiorenal risk in CKD and/or in HFrEF patients (i.e. SGLT2i in both conditions and the non-steroidal 

MRA finerenone in diabetic nephropathy
9
) were all developed as add-on therapeutics in patients 

already receiving ACEI or ARBs, thereby encouraging us to avoid therapeutic inertia  with these life-

saving drugs in the cardiorenal continuum. Whether RAASi enablement could be -per se- a 

therapeutic target warrants dedicated prospective trials.  
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