
Methods
• Eligible physicians were general practitioners, cardiologists, or nephrologists practicing in the US, UK, 

France, Germany or the Netherlands.

• Semistructured qualitative interviews took place between June and August 2023.

• The interview guide was developed using a targeted literature review of quantitative and qualitative 
physician perspective studies examining attitudes, behaviors, and preferences toward mild-to-moderate CKD 
treatments.

• Given the concern around hyperkalemia when treating patients with CKD, this study gathered qualitative and 
quantitative insights into the impact of hyperkalemia on decision-making.
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Introduction
• Mild-to-moderate CKD is associated with increased risks of cardiovascular events, progression to end-stage 

renal disease, and overall mortality. CKD profoundly impacts public health because of its association with a 
range of complications, reduced quality of life, and increased healthcare costs.1,2 Underdiagnosis of early 
CKD exacerbates these issues.

• The broadening of the therapeutic landscape for mild-to-moderate CKD has come at a cost—renin-
angiotensin-aldosterone system (RAAS) inhibitors and mineralocorticoid receptor antagonists (MRA) 
increase potassium levels, and sodium-glucose co-transporter-2 (SGLT2) inhibitors lower potassium levels.

• Decision-making for mild-to-moderate CKD treatment pathways can be complex, because physicians have 
to balance treatment benefits, such as slowing CKD progression, against treatment side effects.3

• Hyperkalemia is an important consideration in CKD management because CKD impairs the ability of the 
kidneys to regulate potassium levels,4,5 and also because various evidence-based, guideline-recommended 
drugs used to treat CKD increase potassium levels or reduce potassium excretion.6-8

—

Figure 3. Hyperkalemia thresholding exercise and tree

Importance of treatment side effects
• Physicians ranked the top five most important treatment side effects out of a possible 14 identified from 

the targeted literature review.

• Key side effects physicians sought to avoid were severe hyperkalemia (potassium ≥6.0 mmol/L), acute 
kidney injury, and hypotension (Figure 2).

Results
Sample characteristics

• Seventeen interviews were conducted with general practitioners (n=11; 65%), cardiologists (n=1; 6%), and 
nephrologists (n=5; 29%). Five interviews were conducted in the US, and three interviews were conducted in 
each of the other four countries.

• On average, physicians had 23 years of experience treating patients with mild-to-moderate CKD. Most worked 
in private practice (n=11; 65%), predominantly in urban areas or cities (n=9; 53%).

• In the past year, physicians saw an average 65.7 (SD: 80.8) patients at CKD stage 1, 78.9 (SD: 68.1) patients at 
CKD stage 2, 87.4 (SD: 67.7) patients at CKD stage 3a, and 76.4 (SD: 64.1) patients at CKD stage 3b.

Definition of mild-to-moderate CKD and desired treatment features
• Physicians were asked to define mild-to-moderate CKD and describe unmet treatment needs.

• Mild CKD was generally defined as CKD stage 1 (n=11, 65%) and stage 2 (n=12, 71%). Moderate CKD was 
generally defined as CKD stage 3a (n=12, 71%) and stage 3b (n=12, 71%). Only three physicians provided 
specific estimated glomerular filtration rates (eGFR) and albuminuria rates to define mild-to-moderate CKD.

• Approximately half of physicians noted that the treatment feature that they would most like to see in a new 
treatment for mild-to-moderate CKD was slowing of CKD progression (n=8, 47%). Physicians also wanted new 
treatments that avoided hyperkalemia (n=6, 35%), cough (n=3, 18%), and urinary tract infections (n=3, 18%).

Patient profiles
• To understand heterogeneity across prescribing behavior, physicians were presented with 15 patient profiles 

and asked to identify which treatments—angiotensin-converting enzyme (ACE) inhibitors, angiotensin 
receptor blockers (ARB), SGLT2 inhibitors, and/or MRAs—they would prescribe for each profile.

• Most physicians indicated willingness to prescribe RAAS inhibitors (Figure 1) and many (n=11; 65%) 
considered SGLT2 inhibitors as a standalone treatment option. Greater hesitancy was observed for prescribing 
MRAs, especially by general practitioners.
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The risk of hyperkalemia
• A thresholding exercise (Figure 3) was conducted to give quantitative insights into the maximum acceptable risk 

(MAR) of hyperkalemia, defined as serum potassium over 5.5 mmol/L,  that physicians were willing to tolerate in 
return for a moderate treatment benefit (defined as a sustained ≥40% decrease in eGFR, early stage kidney 
disease, hospitalization for heart failure, renal or cardiovascular death), from 21% to 17%, i.e., a 4-percentage-
point or 19% reduction in the absolute risk of cardio-renal outcomes. 9

Figure 4. Distribution of maximum acceptable risk of hyperkalemia

Based on physicians’ responses in the thresholding task, the average 
MAR of hyperkalemia was 14.4% for a CKD treatment that reduced 
absolute cardio-renal risk by 4 percentage points, from 21% to 17%.

Figure 2. Physician-ranked importance of treatment side effects that should be averted

Side effect aldosterone 
breakthrough was not 
ranked in the top 5 by 
any physician.

Figure 1. Physician treatment choice by patient profile

• Some physicians preferred to immediately discontinue medication that raises potassium levels, whereas 
others preferred to first try to manage hyperkalemia with potassium-lowering medication.

Conclusions
Decision-making across mild-to-moderate CKD treatment pathways is complex, and physicians use
differing strategies toward treatment and related benefit-risk management.

Definitions and treatment approaches varied among physicians, highlighting nonuniform attitudes and
behaviors around treatment decision-making.

There was variation across physicians in the way they balanced the benefits of slowing CKD progression
with risks such as hyperkalemia.

Features of new treatments for mild-to-moderate CKD that physicians would like to see include slowing
CKD progression and avoiding hyperkalemia, cough, and urinary tract infections.

Quantifying the trade-offs that physicians are willing to make between the benefit and risks of CKD
treatment is a key avenue for future research.

“Severe hyperkalemia is what 
is life threatening.”

“I hate hyperkalemia, so even mild hyperkalemia 
can be a problem.”

One of the six physicians who stated 
they would discontinue an MRA because 
of hyperkalemia said: “...a combination of 
ACE or ARB with an antagonist will quite 
often cause hyperkalemia and I’ll have to 
stop the MRA.”

One US physician who preferred trying to manage 
hyperkalemia first said: “Usually, these patients are quite 
ill and they’re taking a lot of medications and it depends 
upon the severity of illness... whether I pull back on the 
medication that I’m prescribing, or whether I add one of 
the potassium lowering medications.”
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Objectives
This qualitative preference study sought to understand mild-to-moderate chronic kidney disease (CKD) pharmacotherapy from a physician's perspective, with the objective
of investigating (1) attitudes toward existing treatments and unmet needs, (2) the impact of patient characteristics on prescribing behaviors; and (3) how physicians weigh
different risks and benefits when managing CKD.
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