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Effect of KBP-5074 on Blood Pressure in 
Advanced Chronic Kidney Disease: Results of the 
BLOCK-CKD Study
George Bakris , Pablo E. Pergola, Belkis Delgado, Diyan Genov, Tamar Doliashvili, Nam Vo, Y. Fred Yang, James McCabe,  
Vincent Benn, Bertram Pitt; for the BLOCK-CKD Study Group

ABSTRACT: In patients with resistant or poorly controlled hypertension and advanced chronic kidney disease, mineralocorticoid 
receptor antagonists are recommended; however, hyperkalemia limits their use. BLOCK-CKD was a phase 2b, multicenter, 
randomized, double-blind, placebo-controlled, parallel-group study that evaluated the safety, efficacy, and pharmacokinetics 
of KBP-5074, a nonsteroidal mineralocorticoid receptor antagonist, for uncontrolled hypertension in patients with stage 
3b/4 chronic kidney disease. The study tested the hypothesis that addition of KBP-5074 to standard treatment lowers 
blood pressure without increased risk of hyperkalemia. Patients (N=162) were randomly assigned 1:1:1 to once-daily oral 
treatment with placebo, KBP-5074 0.25 mg, or KBP-5074 0.5 mg. The primary end point was systolic blood pressure 
change from baseline at day 84. Baseline mean (SD) systolic blood pressure was 155.3 (13.55) mm Hg. After 84 days, 
the placebo-subtracted treatment mean difference (SE) was −7.0 (3.37) mm Hg with KBP-5074 0.25 mg (P=0.0399) and 
−10.2 (3.32) mm Hg with KBP-5074 0.5 mg (P=0.0026). Hyperkalemia incidence, ≥5.6 <6 mmol/L, were similar among 
groups 5 (8.8%) placebo, 6 (11.8%) 0.25 mg, and 9 (16.7%) 0.5 mg patients. No hyperkalemia ≥6.0 mmol/L was observed. 
We conclude that KBP-5074 effectively lowers blood pressure with some risk of hyperkalemia in individuals with advanced 
chronic kidney disease and uncontrolled blood pressure.
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Poorly controlled and resistant hypertension (RH), that 
is, blood pressure (BP) that is not at goal in patients 
already receiving 2 to 3 antihypertensive drugs, are 

prevalent in people with advanced chronic kidney disease 
(CKD). RH is especially prevalent among individuals with 
an estimated glomerular filtration rate (eGFR) <45 mL/
(min·1.73 m2).1,2 The estimated prevalence of CKD in 
2017 was roughly 844 million worldwide,3 with 31 to 34 
million in the United States with CKD between 2015 and 
2016.3–5 Of individuals with CKD in the United States 
between 2015 and 2016, 15 to 18 million had evidence 
of CKD stage 3b or 4.5 This high prevalence of stage 
3b or 4 CKD also portends a high RH prevalence, with 
true RH occurring in about 23% of individuals with CKD 

compared with about 10% of individuals in the general 
population of treated patients with hypertension.6

Sustained BP reduction to levels <140/90 mm Hg 
slows kidney disease progression,7 and levels <130/80 
mm Hg also reduce the risk for cardiovascular events.8 
The most recent American Heart Association Consensus 
Report on RH mandates addition of a steroidal mineralo-
corticoid receptor antagonist (MRA), spironolactone, to 
established antihypertensive triple therapy that includes 
a renin-angiotensin system blocker, calcium antago-
nist, and thiazide-type diuretic, at maximal or maximally 
tolerated doses.1 Data for this recommendation, how-
ever, come from a study in patients with normal kidney 
function,9 whereas spironolactone’s major limitation in 
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advanced CKD (eGFR, 15–44 mL/[min·1.73 m2]) is 
increased risk for hyperkalemia.10

Hyperkalemia risk increases when eGFR is <45 mL/
(min·1.73 m2) or serum potassium at the start of therapy 
is >4.8 mmol/L even while on an appropriate diuretic.2,11 
Moreover, currently available steroidal MRAs are contrain-
dicated for treating hypertension in patients with advanced 
CKD (creatinine clearance <50 mL/min).12,13

Several new nonsteroidal MRAs are being studied. 
Three are being investigated in patients with hypertension 
and stage 3 CKD (esaxerenone, Japan only14; aparare-
none, in Asia15; and KBP-5074, internationally16). A fourth 
nonsteroidal MRA, finerenone, was recently shown to 
reduce diabetic kidney disease progression and cardio-
vascular outcomes in patients with diabetic nephropathy 
but had only a minimal effect on BP reduction.17

KBP-5074 is a highly selective nonsteroidal MRA 
with a higher binding affinity to the mineralocorticoid 
receptor than steroidal MRAs (ie, spironolactone and 
eplerenone). In clinical studies, KBP-5074 exhibited a 
half-life of ≈60 hours, which was not affected by dialysis. 

The current phase 2b study was designed to evaluate 
the BP-lowering efficacy, safety, and pharmacokinetics 
of KBP-5074 in patients with uncontrolled hypertension 
(failure to achieve target BP, despite taking ≥2 antihyper-
tensive medications, one of which must have been a high 
ceiling diuretic) and who have stage 3b or 4 CKD.

METHODS
The data that support the findings of this study are available 
from the corresponding author upon reasonable request.

 BLOCK-CKD is a phase 2b, international, multicenter, ran-
domized, double-blind, placebo-controlled, parallel-group study. 
It evaluates the safety, efficacy, and pharmacokinetics of the 
nonsteroidal MRA KBP-5074 for uncontrolled hypertension in 
patients with stage 3b/4 CKD already receiving background 
antihypertensive medication. The rationale and design of this 
study were previously published.16 Details of the inclusion/
exclusion criteria are published elsewhere16 and are provided 
in Table S1 in the Data Supplement.

Briefly, male and female patients aged 18 through 85 years 
with body mass index of 19 to 45 kg/m2, stage 3b/4 CKD 
(defined as eGFR ≥15 and ≤44 mL/[min·1.73 m2]), and uncon-
trolled grade 1 and 2 systolic hypertension (defined as resting 
trough cuff seated systolic BP [SBP] ≥140 and ≤179 mm Hg18 at 
screening and the end of the placebo run-in period) were enrolled. 
Blood measurement was performed according to American 
Heart Association guidelines and described in our design article 
and added to the Data Supplement (Table S2) to this article.1,16 
Approximately 30% of patients enrolled in the study were to have 
eGFR in the range of ≥15 and ≤29 mL/(min·1.73 m2). Patients 
were concurrently receiving ≥2 antihypertensive medications (ie, 
diuretics [except potassium-sparing diuretics] that were man-
dated by the protocol unless there was documented intolerance 
or contraindication in diuretic therapy, renin-angiotensin system 
blockers, or calcium channel blockers) at stable doses for 30 days 
before randomization, per guidelines.1

Trial Conduct
The study was initially planned to enroll 240 patients; however, 
162 subjects were subsequently enrolled. Recruitment ended 
earlier than expected due to the coronavirus disease 2019 
(COVID-19) pandemic. The Independent Data Monitoring 

Nonstandard Abbreviation and Acronyms

AMBER	� Patiromer Versus Placebo to Enable 
Spironolactone Use in Patients With 
Resistant Hypertension and Chronic 
Kidney Disease

CKD	 chronic kidney disease
COVID-19	 coronavirus disease 2019
DBP	 diastolic BP
eGFR	 estimated glomerular filtration rate
FIDELIO	� Efficacy and Safety of Finerenone in 

Subjects With Type 2 Diabetes Mellitus 
and Diabetic Kidney Disease

MRA	 mineralocorticoid receptor antagonist
RH	 resistant hypertension
SBP	 systolic BP
UACR	 urinary albumin-to-creatinine ratio

Novelty and Significance

What Is New?
•	 A novel nonsteroidal mineralocorticoid receptor antag-

onist significantly reduces blood pressure in people 
with advanced-stage 3b and 4 chronic kidney disease 
with minimal risk of hyperkalemia.

What Is Relevant?
•	 KBP-5074 is a very likely candidate to supplant spi-

ronolactone for treatment of resistant hypertension in 
people with advanced chronic kidney disease.

Summary
The results of the BLOCK-CKD study support the effi-
cacy and safety of KBP-5074 for treating patients with 
uncontrolled or resistant hypertension and advanced 
chronic kidney disease (chronic kidney disease stage 
3b and stage 4).
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Committee, including 2 physicians and one statistician, periodi-
cally reviewed safety data per the Independent Data Monitoring 
Committee charter. An independent statistical team conducted 
an interim administrative analysis for a manufacturing deci-
sion in June 2020. A specific blinding plan, including a robust 
firewall, was created and shared with the US Food and Drug 
Administration. Participating investigators and regulatory and 
clinical team members did not have access to the administra-
tive interim analysis data results, thereby ensuring equipoise 
and ongoing protection of patient data.

Patients gave written informed consent to participate in 
this study, which was conducted in compliance with Helsinki 
Declaration. A central institutional review board and several 
local independent ethics committees reviewed and approved all 
appropriate study documentation to safeguard patients’ rights, 
safety, and well-being.

Statistics
For this phase 2b study, the primary objective was to evaluate 
the antihypertensive effect of KBP-5074 compared with pla-
cebo in patients with advanced CKD. The primary analysis was 
based on the intent-to-treat population, which consisted of all 
randomized patients who took at least one dose of study drug, 
had a baseline SBP measurement, and had at least one post-
randomization SBP measurement. In addition, the per-protocol 
population was used to assess the robustness of the primary 
analysis results. The per-protocol population included all intent-
to-treat patients who had completed the 84-day double-blind 
treatment period without any significant protocol deviations.

The primary efficacy analysis was performed using a 2-way 
ANCOVA model, with treatment, baseline eGFR level (≥30 mL/
[min·1.73 m2] versus <30 mL/[min·1.73 m2]), and background 
antihypertensive medications (3 or more) as factors, and base-
line SBP value as a covariate. Model-adjusted least-squares 
mean, SE, and 2-tailed 95% CI were estimated for each treat-
ment group. A similar approach (using the ANCOVA model) 
was taken to compare the treatment difference between each 
KBP-5074 dose versus placebo.

The supportive analysis was carried out for the primary effi-
cacy variable based on the per-protocol population to examine 
the impact of premature dropouts or significant protocol devia-
tions or violations.

Secondary end point analysis of diastolic BP (DBP) was 
evaluated similarly to SBP. Given the trial’s short duration and 
the considerable variation among fewer patients, the analysis 
of urinary albumin-to-creatinine ratio (UACR) focused on the 
median value trend from baseline through day 84.

Per the original study design, assuming an observed treat-
ment difference of SBP change between the KBP-5074 group 
and the placebo group is 5 mm Hg, and an SD of change from 
baseline of 15 mm Hg, with 80 patients/group, the CI of the 
observed difference would not include 0. Assuming 10% to 
15% dropout postrandomization, 80 patients/group, or a total 
of 240 patients, would be needed for this phase 2b study. 
No multiple comparison adjustment was applied. The final 
number of patients enrolled in the study was 162 due to the 
impact of the COVID-19 pandemic. The reduced final sample 
size could have impacted the estimate’s accuracy, but as a 
phase 2b estimation study, it was not powered to detect a 
treatment effect.

RESULTS
Baseline Characteristics
A total of 162 patients were randomized, including 57 
patients to the placebo group, 51 to the KBP-5074 
0.25 mg group, and 54 patients to the KBP-5074 
0.50 mg group (Table  1). One hundred thirty-eight 
(138) of 162 (85.2%) patients enrolled completed 
the study, including 47 patients in the placebo group, 
47 in the KBP-5074 0.25 mg group, and 44 patients 
in the KBP-5074 0.50 mg group (Table  2). Eight 
patients in total (3 placebo, 1 KBP-5074 0.25 mg, 
and 4 KBP-5074 0.5 mg) withdrew due to adverse 
events, and 2 deaths occurred, both in the placebo 
group (Table 2).

Upon the completion of enrollment, 162 stage 
3b/4 CKD patients randomized in the clinical trial 
had a mean SBP at baseline of 155.3 mm Hg, and a 
DBP of 87.7 mm Hg; 64 (39.5%) patients had stage 
4 CKD and 125 (77.2%) patients had proteinuria as 
defined by UACR ≥30 mg/g (Table 1) with the median 
baseline UACR for placebo, KBP-5074 0.25 mg, and 
KBP-5074 0.5 mg of 611.9 mg/g, 1003.7 mg/g, 
and 558.9 mg/g, respectively. eGFR (SD) at baseline 
was 31.9 (9.90) mL/(min·1.73 m2), and 144 (88.9%) 
patients were taking at least 3 antihypertensive medi-
cations (Table 1).

Primary Outcome
Systolic BP
The primary end point was the change in resting trough 
cuff seated SBP from baseline to day 84. Figure  1A 
shows that the reduction of the trough cuff seated SBP 
was observed as early as day 7. The change in SBP from 
baseline to day 84 for patients in the 0.5 mg KBP-5074 
cohort was −15.9 mm Hg compared with −5.3 mm Hg 
for the placebo cohort, representing a significant dif-
ference of −10.2 mm Hg based on a model-adjusted 
mean difference (P=0.0029). For patients in the 0.25 
mg KBP-5074 cohort, the change in SBP was −11.5 
mm Hg compared with −5.3 mm Hg for the placebo 
cohort, representing a statistically significant difference 
of −7.0 mm Hg based on a model-adjusted mean differ-
ence (P=0.0399).

The per-protocol population analysis showed similar 
results. A significant reduction of −10.6 mm Hg versus 
placebo based on a model-adjusted mean difference 
(P=0.0058) and a significant reduction of −8.3 mm Hg 
versus placebo based on a model-adjusted mean differ-
ence (P=0.0266) were shown for the 0.5 mg and 0.25 
mg dose groups, respectively.

In addition, we assessed changes in SBP in groups 
taking <2 versus ≥3 medications as an exploratory anal-
ysis. The SBP reduction in KBP-5074 dose groups ver-
sus placebo in 2 subgroups is comparable.
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Secondary Outcomes
The key prespecified secondary outcome variables 
included change in trough cuff seated DBP from base-
line at day 84 and change and percentage change in 
UACR from baseline at day 84.

Diastolic BP
As depicted in Figure 1B, the overall mean (SE) changes in 
trough cuff seated DBP to day 84 was −2.0 mm Hg (1.41) 
for the placebo group, −6.7 mm Hg (2.02) for the KBP-5074 
0.25 mg group, and −7.0 mm Hg (2.23) for the KBP-5074 
0.5 mg group. The treatment differences were not signifi-
cant. The baseline mean for all groups was 87.7 mm Hg.

Urinary Albumin-to-Creatinine Ratio
One hundred twenty-five (125) of 162 (77.2%) patients 
in the study had albuminuria at baseline (Table  1). 

Because baseline UACR values varied widely among 
patients (range: 31.2–7971 mg/g), the analysis focused 
on the median UACR through day 84. Although there 
was a trend in reduction, no significant difference was 
seen between groups. The median baseline UACR val-
ues for the placebo, KBP-5074 0.25 mg, and KBP-5074 
0.5 mg dose groups were 611.92, 1003.67, and 558.90 
mg/g, respectively, and the median UACR values at day 
84 were 678.00, 415.29, and 454.40 mg/g, respec-
tively. A subgroup analysis was completed for subjects 
with a baseline UACR >300 mg/g in the placebo, KBP-
5074 0.25 mg, and KBP-5074 0.5 mg dose groups. The 
median UACR baseline values were 1687.34, 1372.19, 
and 1359.36 mg/g, respectively, and the median UACR 
values at day 84 were 1355.07, 746.24, and 950.14 
mg/g, respectively. Changes in SBP, DBP, and UACR are 
found in Table S3.

Table 1.  Baseline Demographics and Characteristics

Variables Placebo; n=57
KBP-5074 0.25 mg; 
n=51

KBP-5074 0.5 mg; 
n=54 Overall; N=162

Age: mean (SD) 65.9 (10.64) 65.4 (10.76) 64.8 (13.04) 65.4 (11.47)

Gender: n (%)

  Female 23 (40.4) 27 (52.9) 23 (42.6) 73 (45.1)

  Male 34 (59.6) 24 (47.1) 31 (57.4) 89 (54.9)

SBP, mm Hg: mean (SD) 155.8 (10.84) 154.3 (15.07) 155.7 (14.75) 155.3 (13.55)

DBP, mm Hg: mean (SD) 85.9 (11.46) 89.0 (12.17) 88.4 (13.06) 87.7 (12.23)

UACR, mg/g: n (%)

  Macroalbuminuria (>300) 29 (50.9) 27 (52.9) 29 (53.7) 85 (52.5)

  Microalbuminuria (30–300) 15 (26.3) 9 (17.6) 16 (29.6) 40 (24.7)

  Normoalbuminuria (<30) 11 (19.3) 15 (29.4) 9 (16.7) 35 (21.6)

eGFR at randomization (mL/[min·1.73 m2]): mean (SD)  31.6 (9.60) 31.9 (10.47) 32.2 (9.85) 31.9 (9.90)

  Stage 3b (30–44) 32 (56.1) 31 (60.8) 35 (64.8) 98 (60.5)

  Stage 4 (15–29) 25 (43.9) 20 (39.2) 19 (35.2) 64 (39.5)

Potassium, central, mmol/L: mean (SD) 4.43 (0.359) 4.33 (0.384) 4.37 (0.445) 4.38 (0.397)

Background HTN medication: n (%)

  <3  6 (10.5) 7 (13.7) 5 (9.3) 18 (11.1)

  ≥3 51 (89.5) 44 (86.3) 49 (90.7) 144 (88.9)

ACE inhibitors/ARB 53 (93.0) 47 (92.2) 46 (85.2) 146 (90.1)

Diuretics 56 (98.2) 48 (94.1) 51 (94.4) 155 (95.7)

  Thiazide diuretics 45 (78.9) 39 (76.5) 28 (51.9) 112 (69.1)

  Loop diuretics 25 (43.9) 18 (35.3) 28 (51.9) 71 (43.8)

  Beta-blockers 32 (56.1) 36 (70.6) 34 (63.0) 102 (63.0)

  Calcium channel blockers 32 (56.1) 26 (51.0) 38 (70.4) 96 (59.3)

  Alpha blocking agents 16 (28.1) 11 (21.6) 21 (38.9) 48 (29.6%)

  Drugs used in diabetes 30 (52.6) 29 (56.9) 33 (61.1) 92 (56.8)

  Oral hypoglycemic agents 22 (38.6) 27 (52.9) 23 (42.6) 72 (44.4)

  SGLT2 inhibitors 1 (1.8) 0 0 1 (0.6)

  Insulin 16 (28.1) 10 (19.6) 16 (29.6) 36 (22.2)

  GLP-1 2 (3.5) 1 (2.0) 1 (1.9) 4 (2.5)

  Serum lipid-modifying agents 27 (47.4) 26 (51.0) 31 (57.4) 84 (51.9)

ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; GLP, 
glucagon-like peptide; HTN, hypertension; SBP, systolic blood pressure; SGLT2 -sodium-glucose co-transporter 2; and UACR, urinary albumin-to-creatinine ratio.



Kidney




78    July 2021� Hypertension. 2021;78:74–81. DOI: 10.1161/HYPERTENSIONAHA.121.17073

Bakris et al KBP-5074 Uncontrolled Hypertension in Advanced CKD

Safety Outcomes
KBP-5074 was observed to be well tolerated in 
patients in the BLOCK-CKD trial, with no reported 
cases of severe hyperkalemia (potassium levels ≥ 6 
mmol/L), acute kidney injury, or hospitalization due 
to hyperkalemia.

A total of 8 patients discontinued the study due to 
adverse events, 3 patients in the placebo group, 1 patient 
in the 0.25 mg group, and 4 patients in the 0.5 mg group. 
Of these 4 patients, 2 in the placebo group and 2 in 
the 0.5 mg group were withdrawn by the investigator 
because of hyperkalemia.

Potassium
Increases in potassium post-treatment were observed 
in all 3 groups, with the largest increase in the 0.5 
mg dose group (Figure  2). Hyperkalemia (based on 
central laboratory potassium levels ≥5.6 mmol/L) 
in the placebo, 0.25 mg, and 0.5 mg groups was 
observed in 5 (8.8%) patients, 5 (9.8%) patients, and 
7 (13%) patients, respectively (Table 2). None of the 
hyperkalemia in any treatment group was considered 
by investigators to be severe. Investigator-reported 
hyperkalemia (serum potassium levels, 5.6–5.9 
mmol/L) occurred in 15 (9.3%) patients. No investi-
gator-reported hyperkalemia ≥6.0 mmol/L occurred. 
No study subjects were hospitalized due to hyperka-
lemia. Additionally, we reviewed the patients with and 

without diabetes and noted no obvious difference in 
serum potassium elevation among patients with or 
without diabetes post-treatment.

eGFR Changes and Events
eGFR was expected to decrease due to the hemody-
namic effect of lowering SBP. No significant change in 
eGFR was observed in either the 0.25 mg group or the 
0.5 mg group compared with placebo, Figure S1. Over-
all, there was no significant initial decrease in eGFR in 
both KBP-5074 groups at the beginning of the study. 
No study subjects withdrew due to worsening eGFR or 
acute kidney injury.

DISCUSSION
The BLOCK-CKD trial resulted in a significant reduction 
of SBP in patients with uncontrolled hypertension, 89% 
of whom had RH. Additionally, in patients with a mean 
eGFR of 34 mL/(min·1.73 m2), KBP-5074 was compa-
rable to placebo for hyperkalemia resulting in drug dis-
continuation. The overall mean baseline eGFR was 31.9 
mL/(min·1.73 m2). Moreover, there were no hyperkale-
mia-related serious adverse events or hospitalizations, 
and there was no use of potassium binders in either 
group. Thus, the results support the efficacy and safety 
of KBP-5074 for treating patients with uncontrolled or 
RH and advanced CKD (CKD stage 3b/4).

Table 2.  Investigator-Reported Treatment-Emergent Adverse Events Across Different Treatment Groups

Categories Placebo; n=57
KBP-5074 0.25 mg; 
n=51

KBP-5074 0.5 mg; 
n=54

Completed study 47 (82.5%) 47 (92.2%) 44 (81.5%)

Any treatment-emergent adverse event 33 (57.9%) 32 (62.7%) 43 (79.6%)

Serious adverse event 4 (7.0%) 1 (2.0%) 2 (3.7%)

  Death 2 (3.5%) 0 0

Adverse event leading to withdrawal 3 (5.3%) 1 (2.0%) 4 (7.4%)

  Hyperkalemia 2 (3.5%) 0 2 (3.7%)

Most frequent adverse event other than hyperkalemia

  Hypertensive urgency 1 (1.8%) 3 (5.9%) 3 (5.6%)

  Headache 3 (5.3%) 4 (7.8%) 3 (5.6%)

  Diarrhea 0 0 3 (5.6%)

Potassium and eGFR-related events

 � Laboratory test: subject with at least one max potas-
sium ≥5.6 mmol/L (central lab)

5 (8.8)  5 (9.8%) 7* (13%)

  Investigator-reported event 14 (24.6%) 15 (29.4%) 28 (51.9%)

    Potassium ≥6 0 0 0

    Potassium 5.6–5.9† 2 (3.5) 4 (7.8) 7‡ (12.9)

  Laboratory test–verified ≥30% eGFR decrease 1 (1.7%) 4 (7.8%) 4 (7.4%)

    Acute kidney injury 0 0 0

eGFR indicates estimated glomerular filtration rate.
*Two patients with potassium ≥6.0 mmol/L either due to lab error or deemed not correct after repeated lab verification: Investigators 

classified the events as moderate events or not an event.
†Only 2 events with verifiable potassium measurement (one in placebo and one in KBP-5074 0.5 mg).
‡Excluding 2 patients with database error/misclassification (not moderate hyperkalemia).
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A direct comparison of KBP-5074 to steroidal MRAs, 
ie, spironolactone or eplerenone, in patients with uncon-
trolled hypertension and advanced CKD is not available; 
however, it should be noted that in the AMBER (Patiromer 
Versus Placebo to Enable Spironolactone Use in Patients 
With Resistant Hypertension and Chronic Kidney Disease): 
a phase 2b, randomized, double-blind, placebo-controlled 
trial of RH and CKD (mean eGFR, 36 mL/[min·1.73 
m2]), patients were all given spironolactone and randomly 

assigned to receive either placebo or the potassium-low-
ering drug patiromer.10 Hyperkalemia in the AMBER trial 
involving patients receiving a placebo with spironolactone 
resulted in a 23% discontinuation rate.10 In contrast, in the 
BLOCK-CKD study with a comparable range of eGFR, 
3.7% of the subjects in the highest dose group of 0.5 mg 
permanently discontinued the study due to hyperkalemia 
versus 3.5% in the placebo group without any use of potas-
sium binders. Moreover, none of the patients in the 0.25 

Figure 2. Line plot of potassium over 
time (safety population).
On average, increases in potassium by 
day 84 were 0.08, 0.19, and 0.33 mmol/L 
in the placebo, 0.25 mg, and 0.5 mg 
groups, respectively.

Figure 1. The effect of KBP-5074 on 
blood pressure in CKD cohort.
A) Systolic blood pressure (SBP) from 
baseline to end of treatment (intent-to-
treat [ITT] population/last observation 
carried forward [LOCF], N=162). P values 
were calculated based on ANCOVA 
model. B, Diastolic blood pressure (DBP) 
from baseline to end of treatment (ITT 
population/LOCF, N=162).
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mg group discontinued treatment due to hyperkalemia. A 
low incidence of hyperkalemia was also seen in the phase 
3 trial of finerenone (FIDELIO [Efficacy and Safety of 
Finerenone in Subjects With Type 2 Diabetes Mellitus and 
Diabetic Kidney Disease]). However, the average eGFR in 
that study was ≈44 mL/(min·1.73 m2).17 Thus, nonsteroidal 
MRAs are different from the steroidal MRAs eplerenone 
and spironolactone concerning hyperkalemia risk.19

Limitations
This trial’s results are limited due to cohort size and 
restricted duration of follow-up and cannot be general-
ized to a larger population. Additionally, we had planned 
an analysis with ambulatory blood pressure monitor, 
however, the ability to perform 24-hour ambulatory blood 
pressure monitor in a sufficient number of subjects was 
dampened by the COVID-19 pandemic and operational 
issues. This phase 2b trial was designed to assess the 
effect of the KBP-5074 dose on BP reduction and safety. 
Although guiding this drug’s use in the subpopulation of 
individuals with uncontrolled or RH and advanced CKD, 
the data are unique to this trial. Further study is required 
for broader extrapolation.

Perspectives
BLOCK-CKD demonstrates that KBP-5074 effectively 
decreases BP reduction with a lower-than-expected risk 
of hyperkalemia in a high-risk group. Currently, the only 
guideline-recommended MRA for RH is very limited in 
advanced CKD due to high hyperkalemia risk, a safety 
afforded to KBP-5074. Should BLOCK-CKD results be 
confirmed in a prospective, randomized, powered phase 
3 trial, there would be important implications for the use 
of KBP-5074 in patients with advanced CKD and resis-
tant or poorly controlled hypertension. Additionally, the 
BLOCK-CKD trial results may impact patients with heart 
failure and reduced ejection fraction. In these patients, 
MRAs are known to reduce cardiovascular mortality and 
hospitalization, but the initiation of MRAs is not optimized 
to reduce the risk of hyperkalemia markedly.
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