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Intensive Blood Pressure Control, APOL1
Genotype, and Kidney Outcomes in

Individuals With Type 2 Diabetes: A Post

Hoc Analysis of the Action to Control

Cardiovascular Risk in Diabetes-Blood

Pressure (ACCORD-BP) Trial
To the Editor:
African ancestry–specific variation in the apolipoprotein

L1 gene (APOL1) is associated with faster progression of
chronic kidney disease (CKD) in Black individuals.1 While
there is preliminary evidence from the African American
Study of Kidney Disease and Hypertension Study (AASK)
trial that intensive blood pressure (BP) control may
improve mortality in Black individuals with APOL1 high-
risk (but not low-risk) genotypes, the AASK trial
excluded individuals with diabetes.2 Whether intensive BP
control confers additive kidney benefits in individuals with
high-risk genotypes and type 2 diabetes is unknown.1,3 To
test the hypothesis that intensive BP control confers less
risk of adverse kidney outcomes by APOL1 risk status in
patients with type 2 diabetes, we performed a retrospective
analysis of the Action to Control Cardiovascular Risk in
Diabetes-Blood Pressure (ACCORD-BP) trial.

Details of the ACCORD trial were previously published.4

APOL1 genotyping was performed on samples from Black
ACCORD participants who consented to storage of blood
for genetic studies (see supplementary methods in Item
S1).5 High-risk genotypes were defined by presence of 2
copies of APOL1 risk alleles. Low-risk genotypes were
defined by presence of 0-1 APOL1 risk alleles.

We included 3,289 ACCORD-BP participants (2,777
White, 451 Black APOL1 low-risk, and 61 Black APOL1
high-risk participants; see Table S1). We excluded 1,444
participants; details are provided in Item S1. Cox propor-
tional hazards models (primary analysis) were used to test
for the hazard of intensive versus standard BP control
stratified by APOL1 risk categories for the kidney outcome
(doubling of serum creatinine or estimated glomerular
filtration rate (eGFR) decline >20 mL/min/1.73 m2) as
defined by ACCORD.6 In these models we tested for
interaction between BP target and APOL1 risk categories for
the kidney outcome. In secondary analysis, we added
glycemic control assignment, age, sex, eGFR, and albu-
minuria in adjusted models.

During mean follow-up of 4.9 years, the kidney outcome
occurred in 53% of low-risk participants, 48% of high-risk
participants, and 52% of Whites (Table S2). Overall,
Table 1. Primary and Adjusted Hazard of Kidney Outcome With I
Blood Pressure Target Stratified by Race and APOL1 Genotype

Group Primary Model HR (95% C
White 1.77 (1.60–1.97)
Black APOL1 low-risk genotype 1.33 (1.03–1.71)
Black APOL1 high-risk genotype 1.05 (0.51–2.18)
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intensive (vs standard) BP control was associated with a 69%
(95% CI 1.53-1.86) higher hazard of the kidney outcome.

In primary analysis, an interaction was present between
intensive BP control and APOL1 genotype for the kidney
outcome (P interaction = 0.054). In our primary models
stratified by race and APOL1 risk status, intensive BP control
inWhites led to a 77% higher hazard of the kidney outcome
(95% CI 1.60-1.97) compared with standard BP control
(Table 1). Low-risk Black participants receiving intensive
versus standard BP control had a 33% higher hazard of the
kidney outcome (95% CI 1.03-1.71). In contrast, for high-
risk Black participants, intensive (vs standard) BP control
was not statistically significantly associated with the kidney
outcome (HR 1.05, 95% CI 0.51-2.18) (Fig 1). Similar
findings were noted using adjusted models.

Current guidelines recommend targeting a systolic
BP of <140 mm Hg overall but a lower systolic BP target
of <130 mm Hg in patients with diabetes and at high risk
of cardiovascular disease, though individualization of
treatment is recommended.7 While prior post hoc analyses
of the ACCORD trial suggested that targeting a systolic
BP <120 mm Hg associates with an increased risk of CKD
in patients with type 2 diabetes,6 we found that Black
participants with high-risk APOL1 genotypes receiving
intensive (vs standard) BP control were not at a statistically
significantly increased risk of the kidney outcome. This
finding in Black participants with high-risk genotypes
contrasts with observations in low-risk Black participants
and Whites, where we observed a higher risk of the kidney
outcome in those receiving intensive BP control. Although
findings require confirmation, our data suggest the
potential for individualizing BP targets when treating
hypertension in patients with diabetes.

It is unclear why intensive BP control increased the risk of
eGFR decline in the overall ACCORD-BP population. One hy-
pothesis is that in individualswith type2diabetes, intensive(vs
standard) BP control may have led to larger hemodynamic
shifts with subsequent eGFR decline through mechanisms of
impaired glomerular autoregulation (which is thought to
particularly affect individuals with diabetic nephropathy).8

The strengths of this study include the ability to
leverage a trial intervention and its interaction with genetic
makeup of individuals to examine a kidney outcome. Our
study also has several limitations. There were fewer par-
ticipants with baseline CKD in the ACCORD trial and many
trial participants may have been older and at lower risk for
progression of CKD by the time they were enrolled into
ACCORD study, so the applicability of these findings to
other CKD populations with APOL1 high-risk genotype and
ntensive Blood Pressure Control Target Compared to Standard

I) P Adjusted Model HR (95% CI) P
<0.001 1.81 (1.63–2.02) <0.001
0.03 1.40 (1.08–1.81) 0.01
0.89 1.00 (0.48–2.07) 0.99
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Figure 1. Kaplan-Meier curves for cumulative incidence of kidney function decline by assignment to intensive or standard blood
pressure target in (A) White participants, (B) Black APOL1 low-risk participants, and (C) Black APOL1 high-risk participants.
HR = hazard ratio.
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diabetes is unknown. While the percentage of ACCORD
participants with 2 APOL1 risk alleles is representative of
the expected prevalence in the general population, the
overall number of participants in ACCORD-BP with high-
risk APOL1 genotypes was low. This may have contrib-
uted to imprecise estimates and wide confidence intervals.
Further studies to understand how to individualize BP
targets in patients with type 2 diabetes (potentially with
consideration of APOL1 high-risk genotypes) are needed.
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