
• MACE, hospitalisation and mortality events, stratified by disease status, were informed by 

published event rates,7-9 with K+ levels and RAASi use impacting their incidence through the 

application of relevant hazard ratios (HRs) and odds ratios (ORs).10-13

• Optimal use of RAASi was defined as the recommended dose and suboptimal dose defined as 

50% down-titration of RAASi dose. 

• MACE was defined as hospitalisation for coronary heart disease, HF, ischemic stroke, and 

peripheral arterial disease. Hospitalisation was defined as any hospitalisation. 

• Mortality risk was estimated from comorbidity, RAASi use and K+ levels using the Seattle Heart 

Failure Model.14 Where all-cause mortality estimates from Irish-specific life tables exceeded this 

value, the greater mortality rate was assumed.

• RAASi use was dichotomised as any vs. none or optimal vs. sub-optimal vs. none, depending on 

data availability, with K+ levels impacting on RAASi discontinuation and down-titration. Initially, 

RAASi use was modelled based on the observed trial data (Table 1).15 From month 4 onwards 

published RAASi discontinuation rates, stratified by K+ level were used for the SoC arm; for the 

Patiromer arm, the HR for discontinuation estimated from trial data for months 2-3 was combined 

with the No patiromer rates (Table 2).16 Patients could return to optimal RAASi use independent of 

their K+ level with a monthly probability of 3.51%.
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• Hyperkalaemia (HK) refers to an elevation of serum potassium (K+) concentration above 5.5 

mmol/l and is considered a potentially life-threatening condition.1

• Common adverse clinical outcomes associated with HK include major adverse cardiac events 

(MACE) and increased hospitalisation and mortality.2 

• Patients diagnosed with chronic kidney disease (CKD) with and without heart failure (HF) are 

predisposed to the risk of HK,3 which is further exacerbated by the presence of older age, impaired 

renal function, concomitant medications, and comorbidities.

• Renin-angiotensin-aldosterone system inhibitors (RAASi) are major therapeutic strategies in HF 

with and without CKD,4 but are often discontinued due to the increased risk of HK.4 Consequently, 

a therapeutic balance between the beneficial use of RAASi and HK risk is required.

• Patiromer is a novel, once-daily, sodium-free potassium (k+)-binder approved for treatment of 

hyperkalaemia in adults.5

• The OPAL-HK study6 (evaluating the efficacy and safety of patiromer for the treatment of HK) 

demonstrated that patiromer was effective in treating high K+ levels, preventing recurrent HK and 

enabling optimal use of RAASi in high-risk CKD patients with and without HF. 

• In patients with CKD with and without HF presenting with HK, patiromer is a cost-effective 

treatment strategy when compared to SoC in Ireland. 

• The result is predominantly attributed to the ability of patiromer to enable the continuation of 

RAASi use and consequently slow down CKD progression, and was relatively stable across 

sensitivity analyses.

Figure 1: Flow diagram summarising the Patiromer model health states and events

HK: hyperkalaemia; RAASi: Renin-angiotensin-aldosterone system inhibitors; MACE: Major adverse cardiac event; 

CKD: Chronic kidney disease; NHYA: New York heart association classes 

Table 2: Summary of published RAASi use data

Figure 3: Impact of one-way sensitivity 

analyses on cost-effectiveness outcomes

HK: hyperkalaemia; HR: hazard ratio; RAASi: Renin-

angiotensin-aldosterone system inhibitors; MACE: Major 

adverse cardiac event; CKD: Chronic kidney disease; 

NHYA: New York heart association classes; OR: odds 

ratio

Introduction

• The objective of this study was to evaluate the cost-effectiveness of patiromer compared with  

standard of care (SoC) for the treatment of HK in patients with CKD with and without HF from the 

perspective of the healthcare payers in Ireland. 

• A lifetime, fixed-time increment, Markov cohort model was developed (Figure 1). Patients were 

modelled from CKD stage III (55.1%) and CKD stage IV (44.9%) through dialysis and renal 

transplant; those who additionally had HF (41.9%) were modelled through New York Heart 

Association classes. 

References
1. Lehnhardt A, et al. Pediatr Nephrol 2011; 26(3): 377–384; 2. Furulan H, et al. BMC Nephrol 2018;19(1):211; 3. Lullo LD, et al. Cardiorenal Med 2019; 

9(1):8-21; 4. Weir MR, et al. Clin J Am Soc Nephrol 2010; 5(3):531-48; 5. Lingyun L, et al. J Cardiovasc Pharmacol Ther. 2016; 21(5):456-65; 6. Weir MR, 

et al. N Engl J Med 2015;372(3):211-21; 7. Go AS, et al. N Engl J Med . 2004;351(13):1296-305; 8. Linde C, et al. J Am Heart Assoc. 2019;8(22):e012655; 

9. Ford E, et al. BMJ Open. 2012;2(5):e001094; 10. Luo J, et al. Clin J Am Soc Nephrol. 2016;11(1):90-100; 11. Xie X, et al. Am. J. Kidney Dis. 

2016;67(5):728-41; 12. Flather MD, et al. Lancet. 2000;355(9215):1575-81; 13. Krogager ML, et al Eur. Heart J. Cardiovasc. Pharmacother. 2015:pvv026. 

14. Levy WC, et al. Circulation. 2006;113(11):1424-33; 15. Vifor Pharma. OPAL-HK CSR. Data on file.; 2014; 16. Linde C, et al. J Am Heart Assoc. 

2019;8(22):e012655; 17. NICE. Clinical guideline [CG182]: Chronic kidney disease in adults: assessment and management; 18. Healthcare Pricing Office. 

ABF 2020 Admitted Patient Price List 2020; 19. Kennedy C, et al. Int. J. Med. 2017;111(4):225-9; 20. Central Statistics Office. Consumer Price Indices: 

Health 2020 [https://data.cso.ie/#]; 21. HSE. Final National Renal Office End of Year Statistics Dec 31 2020; 22. HSE. System Requirements for the 

Development of Organ Donation and Transplantation in the Republic of Ireland. 2013; 23. HSE. Primary Care Reimbursement Service Statistical Analysis 

of Claims and Payments 2019; 24. HSE. Primary Care Reimbursement Service drug list, reimbursible items 2019; 25. Gorodetskaya I, et al. Kidney 

international. 2005;68(6):2801-8; 26. Lee AJ, et al. Current medical research and opinion. 2005;21(11):1777-83; 27. Göhler A, et al. Value in Health. 

2009;12(1):185-7; 28. Kent S, et al Int J Technol Assess Health Care. 2013;29(04):435-42; 29. NICE. Clinical guideline [CG125]: Chronic kidney disease 

(stage 5): peritoneal dialysis; 30. Sennfalt K, et al. Peritoneal Dialysis International. 2002;22(1):39-47.

Monthly probability (months 4+) – SoC

K+ ≤ 5
K+ >5 to 

≤5.5

K+ > 5.5 to 

≤6
K+ >6

SoC

Optimal RAASi discontinuation16
2.60% 3.03% 4.55% 10.00%

Optimal RAASi down-titration16
1.80% 2.62% 5.31% 8.90%

Sub-optimal RAASi discontinuationa
2.60% 3.03% 4.55% 10.00%

Patiromer

Optimal RAASi discontinuationb
0.18% 0.21% 0.32% 0.72%

Optimal RAASi down-titrationb
1.80% 2.62% 5.31% 8.90%

Sub-optimal RAASi discontinuationb
0.18% 0.21% 0.32% 0.72%

RAASi: renin-angiotensin-aldosterone system inhibitors; SoC: standard of care 
a Assumed to be the same as optimal RAASi discontinuation; b After application of the HRs presented in Table 1

• Patiromer was associated with a reduction in HK event incidence; whilst patients were receiving 

patiromer, a HR of 0.467 and 0.242 was applied to the likelihood of HK event incidence for K+

levels of > 5 to ≤ 5.5 and > 5.5, respectively, for months 4 onwards, based on observed trial data.15

• Patients discontinued patiromer at a constant monthly rate (10.33%) or if they initiated renal 

replacement therapy (RRT),6 patients could repeat treatment if their K+ levels reached a user-

defined value prior to RRT. 

• Healthcare costs (2019-2020 Euro) were sourced from the Healthcare Pricing Office ABF 2020 

Admitted Patient Price List, NICE Clinical guidelines for CKD and other published literature and 

inflated to 2020/21 values if relevant,17-24 utility values (EQ-5D), stratified by disease status, were 

sourced from published literature;25-30 costs and benefits were discounted at an annual rate of 

4.0%.  

• Probabilistic and one-way sensitivity analysis, focusing on key parameters and those associated 

with RAASi use, was undertaken.

Monthly probability (months 2-3) HR

Patiromer SoC
(patiromer versus 

SoC months 4+)

Optimal RAASi discontinuation15 3.34% 34.44% 0.069a

Optimal RAASi down-titration15 0.00% 35.55% 1.000b

Sub-optimal RAASi discontinuation 3.34%c 34.44%c 0.069a

HR: hazard ratio; RAASi: renin-angiotensin-aldosterone system inhibitors; SoC: standard of care
a Assumed based on ratio observed during trial period; b No data so no difference modelled; c Assumed to be the same 

as optimal RAASi discontinuation 

Table 1: Summary of trial-based RAASi use data

Figure 2: ICER scatterplot

QALYs: quality-adjusted life years; WTP: 

willingness-to-pay threshold
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Results

• With patiromer treatment, discounted life years and quality adjusted life years (QALY) were 

predicted to increase from 6.72 to 6.78 (+0.06) and 5.02 to 5.07 (+0.05), respectively.

• Incremental discounted costs were predicted at €99 per patient, with an incremental cost-

effectiveness ratio of €1,734 per QALY gained.

• Probabilistic analysis is presented in Figure 2. At a willingness-to-pay threshold of €45,000 in 

Ireland, treatment with patiromer was estimated to have a 99% chance of cost-effectiveness 

compared to SoC

• Probabilistic and one-way sensitivity analyses support the base case analysis, with results most 

sensitive to the magnitude of the impact of RAASi use on mortality and CKD progression, 

alongside treatment discontinuation and costs (Figures 2 and 3).
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